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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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e Gl e et 10 1 gl . 1 e petormed Sun, hse AT e ety s

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.
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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
nce along the moment arm measured at 90 degrees,

which a1 of the pulling force causes the wiendh
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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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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

o the peiv, loasenna e e e and hus hecrcading the amountof Sreteh neceesary 1 9et i i

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)



Cerebrospimal Fluid precsurs
T Cerebral vantricles wnteeate,
a3 a resulr of Tranimistion
o Fluid presiuse up
werrabral column

Blasd gressure  the Cecebral
waspuwlature inpveates at

resule of gombuned comrdh\wa
and restrictie fedtes

e .5 Gt s s o s w00 he e . v, 0 o of war gt it
Prasire 3 he 95t . The e of the Sl RS e D DGSEe 373 SADHEES 0l St SUNH 13 prgEposng them ta

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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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
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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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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
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© 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
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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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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.
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There are two ways to perform the deadiift used in competition: the conventional, with the feet inside the
grip; and the “sumo” sile, with the feet outside the grip. The sumo-style wide stance produces the effect of
shorter legs, thereby allowing for a more vertcal back angle and a shorter moment arm along the trunk segment,
thus reducing the effective 0ad on the trunk segment (Fiqure 4-3). This shortening is similar to the effects of a

atch grip in Olympic weightifting, which produces artiically “shorter” arms for the purpose of reducing th
distance the bar travels to Since our purpose ck strength through
effective use of exercises that work the lower back muscles, the sumo deadliftwill not be used in this program.

me general observations about the deadiif, in no particular order. It can be used as a leg exercse

e us

o difficult or painful, and at least some leg i be done while healing takes place. A high-rep.

deadlift workout can provide enough work to maintain some leg conditioning, even if the injury is something —

Such as a groin pull or a not-too-severe quad tear  that would prevent the lifer from doing heavier, low-rep
deadifs.
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Tremendous leg power can be exerted in the deadift starting position, which uses essentially a half-squat
depth, so the challenge is usually to keep your back tight to break the bar off the floor. Quad strengt is seldom
the limiting factor in the deadiif, although the hamstring strength often is. If the bar gets past the knees with the
backstaying flat enough, the legs can lock out what the back can support.If the bar stays on the floor, the problem
is either the grip, an injury producing suffident pain to distract from the pull, a lack of experience with pulling a
heavy weight that would rather stay where It i, or just o0 much weight on the bar.

A deadiift requires the production of force from a dead stop, thus the name. Dead!ifs difer from squats in
more than just depth at the bottom: the deadIift starts with  concentric contraction and ends with an eccentric

e

concentric contraction, as in the bench press. To review, an eccentric contraction occurs when th

fengthens under tension, and a concentric contraction occurs when the muscle shortens during tension. (nssses

dont "lex’; they contract. Joints flex and extend.) Sometimes referred t as the "negative the eccentric phase

usualylowers  welght whereas the concentic phase raises . The sieth reflex s at e wranston batween

lowering and raiing, and many sudies have shown that 8 musde coiracs harder oncentcally when tis
chon I preceded by s, Which 5 the very hing prowded by ah eccentic contacion

1 Yoursel by ying 10 60 & verical Jump without d1pping dou & sars e jump. OF 0 abPIVNG s pnGPle to



much easier. But 2 deadift s not preceded by any loaded stretch reflex, no matter how much drama
and hip movement the i s i m provided by the eccentric/concentric
transition comes from the viscoelastic energy stored in the muscles and tendons that are elongating under a
Ioaded trip to range of motion; f there is no loaded trip, there is no ener re. The

deadiif starts at the mechanically hardest part of the movement and requires the liter to generate the entire
explosion necessary to break the bar off of the floor and get it moving up, without any help from a negative or
anyhing else.

Grip strength is crucial to the deadlif, and the deadlift works grip strength better than any other major

overhand grip as much a I onger hands, though, and shoulders
smmetical The afernate arp prevnisth bar from rling n the hands sce s avaysrlling up ro one
R och ot g dews o of e albar. In ke the sl dotie-oriand grp makes o

Teserved fo the really heavy sets, grip srength cevelops quicKly Nowies are gfen Sble o pull heir heaviossets

with a double-overhand grip because their hands can be stronger than their backs. More advanced lifers find that
theyneed o flp o tand ovr o an alerate rip when the weigh ges ery heavy (Mostitars prefer the non-
e supine, o )

Flgur -4 The aternate gr. o peopsprfer to ipate the ron-edarous and

those not intending to deadiift at a meet, straps may be a logical choice for the heavy sets, since using

mi e supine side due o bicep tension. Your decision to strap the heavy sets will be based on personal
preference, flexibiity and training goals. If you do your warm-ups without siraps and g

way,your grip will sl get most of the benefitof the exercise, but without the supine-side shouider prablems that
sometimes accompany the alternate grip.

theyan preent the
eiopment o mproed arp Srendih.

Anybody who has trained the deadiift for a few months has had the experience of pulling on a weight that

even to break off the ground when tried with a double-overhand grip, only t find that it goes
up surprisingly easily when the grip is alternated. The back will not pull offthe floor what the hands cannot hold,
due to proprioceptive feedback that tells the back that the weight is too heavy. When the grip is fiipped and the
hands dont sip as the Ioad increases off the floor, the back doesnt receive the signal that makes it stop the pull. A
long, heavy deadlift can get drapped from higher up the legs with any stle of rip, but most lifters cannot even



B B e B Sraps e
place n waining, butJudgment must be exercised her; they can cause a5 may problems asthey sohe. Staps

can sllow heawer back waiing If rip I te limting facor, or they an cause grp to e 8 limiing factr by
reventn i fom getingsrong i theyare used o oftenwith oo light
o ore prane s 2ot ormalon a4 el Dort of yanig. Al Ifers have clluses, and need

e 10 protet 1 hands rom Blsrs and tears Sk adape o srets he a1 oher tasss dog o Bickens
predisely where it receives the siress of abrasion and folding. Calluses are bad only if th

qripping the bar incorrectly causes excessive callus formation. Most lfers do

role of the grip in callus formation. Heavy calluses tear frequentiy usually on the di
often into the base of the ring finger because ring wearing has already produced
callus makes the rest of the meet a challenge, eased only by some lidocaine gel that you might have in the gym
bag i ths has happened to you before. But f the bar is gripped correcty, callus buildup is kept minimal and the
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When youre setting the grip, I you place the bar in the middle of your palm and wrap your fingers from
there, a fold forms at the distal end of your palm, right before the area where your fingers start. When you pull
the bar up, gravity shoves this fold farther down toward your fingers, increasing the folding and stress on this part
of the skin. A callus forms here as a result, and the presence of the callus amplifies the folding problem by making
the fold even thicker. 1f you grip the bar farther down toward your fingers to begin with, it cant slide down much
because s already there. This is actally where the bar needs to be, since gravity will pull it there eventually. And
since the bar should stop there anyway, you might as well start in this position. You also get the advantage of
having less far to pull the bar; If It s farther down in your fingers, then your chest is up higher, your position off
the floor is easier, the bar locks out farther down your thigh, and the bar has a shorter distance it has to move
before being locked out.



Figure 47 Hana sfac anatomy. The bar shau b betwcn the Gtal ranserse reae and the rownal dral aease.

contribute to , and this fact applies t all the lfs. A bar with an excessively.
sharp knurl is an annoying thing o have fo use In the weight room. Older bars usually have better knurls than
newer bars; either the older ones are worn smooth or they were made more correcty (It seems that companies
decided to start making Texas Chainsaw Massacre kaurls in about 1990). Bad knurls can be improved with a big
mill fle and about an hour's work

Chalk is important for hand safety It keeps the skin dry and tight, making folding under a load less of a
problem. You should apply chalk before you start training every day, for il the lfs. If your gym s one of those
that do not allow chalk for reasons of cleanliness or perception, you need 1 reevaluate your choice of

Gloves have no place in a serious training program. A glove is merely a piece of loose stff between the
hand and the bar, reducing grip security and increasing the effective diameter of the bar. Gloves make bars

only legitimate use for a glove s to cover an injury like a torn callus or a aut, when the workout is Important
enough to do with the injury and it cannot be done without the covering. A desire to prevent callus formation does
ot constitute a legitimate use. If your gym makes a lot of money selling loves, you have another reason to ook
for a different gym. And if you insist on using them, make sure they match your purse.

Deadis re hard. Hany people dontke o do . Vot people ven the ones o wil suatheavyang
often and correcty will ieave deadlifs out of the workout at the slightest provocation. This is th

powerirs sheat ore i the Geadii - here was ofen no et do e n 5 program. Bk dong e
adds back strength, and back stength is necessary for the other lifts, and for other sports, work, and life. S0 lets
learn how to do

Leaming to Deadift

The bar should be loaded to a light weight relative to your capability A light weight for a novice S5-year-
ol voman wil be iferent fom hatfor an 1s-year-cd 205-pound stete. Your gym should be equlpped o
\oad weighis 25 ght a5 55 Pounds; o posily even ihter, o accommodalepeople o ll levls of abilly This

et 745" Iy (20 k. 15 kg o ven 10 kg bor
Gffthe floor 1 the same heigh as a Sandard plate: 173% inches, of 45 cm. If you camnot et these ight plates, you
n place blacks under 10 or 25 Ib iron plates, or et the bar at the correct height in the power rack the small
7on'plate place the bar coser t the N1or than mos peapie ey can accommodate In a correct sarong
position. Judgment must be exercised here; the starting weight must be light enough so that if your form Is bad,
You annothurt yoursel sk ncase these insuctons are ot followed dosely enough:So 55 poundsor lgher
yill be the saring weight for some people, 40 kios (88 pounds) wil work for most women and I
Bodyweight nowces, and 135 pounds wil work fr aibletes and mare experienced rainees. There is nover &
Teason for anyone cther than a competiive et (o irt heavier han 135 pounds.
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This method for learning the deadift proceeds in five steps. Pay careful attention 1o each step as you are
learning. As the steps become more practiced and familiar, they will merge into a continuous patern of

Step 1: Stance

“The stance for the deadiiftis about the same as the stance for  flat-footed vertical jump, about 8-12 inches

between the heei, depending on antropomery wit th toes polned ou. Biggr, allr people with wider igs

will use a proportionately wider stance. This stance is muct e

difference between the two movements: the squat is done from the top down, with the hips lowered and driven up;

e Geadiit start o he botiom, withte fect pushing th flor, the back ocked I piac, and th legs crng the

oo anay o e par. e ifrencensnce s e o i drence n i and e mechanics and e nees
pulling

Figure 45, The sty sanc fr the Geadiftpoces th Resks approuTately B-12 s 3par, weh the oes poted st ot

‘The bar should be 1-11 inches from your shins. For almost every human being on the planet, this distance
places the bar directly over the midde of the foot, the position over which the bar stays on ts way up to lockout.
Most peaple are reluctant to keep the bar dose enough to their legs during the pull, as well as when setting it
down, and for that matter before the bar leaves the ground. This reluctance is often due to the fear of marring the

aufy of the shins and thighs and a lack of appreciation of the significance of balance in the pull. Effcient bar
paths are siraight vertical lines, and If the bar starts from a position directly over the mid-foot and travels

behind it so that the bar is directy over the middle of the arch of the foot, the point directly under which the
weight of the lifter/barbell system is centered across the sale of the foot against the ground.
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When you have the bar i this positon, point your wes out. The sngle il be atleat 10 degrees and
s much as 30 degrees (see the picture of George Hechter in Figure 4-39). Your toes might be more

e Ut than Yo waniner b . T ianc. loces he Mok n o ok EoRTRaN sk o e for he st

providing the same benefits: more adductor and external rotator involvement in the movement, as well as

u have assumed the correct stance, grip the bar, double-overhand and thumbs around, at a width
hat places your hands ina position In which your hands are dlose  you egs, wlwout being 50 dse tat you rub

ur thumbs against them as you pull. This grip resuls in the shortest distance to for the barbell (as
should be discussion of the snatch grip earlier). Bar markings are the knurl a
Olympic bar, which will always ha th space in the middle (and which may -inch center knurl in
the middle space). Standard bar markings are at about 16% inches for this midde space, so the n

between hands. Bigger peopl il need ® use 3 proportonalely wider 9ip o math el sance, whis most
women will need to put their hands doser together than this, with their index fingers on the edge of the knurl. Be
ware hal mosk pesple tand 1 ke 15 i 3 arip. 1 Your g1 I 3 nches. i e ke and your hands are
touching your legs, your stance is too wide unless you are very broad through the hips.
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fe your arp on the bar by bending over o the weist it legged: without lowering tre 1ips. Most
important at this point and for the following steps is that you DO NOT MOVE THE BAR. You have g
Comsdarable bouba s poce he o drecty bbove the md-1oo fo puling eMcencs and i you mov Ieduring.
this or any subsequent steps, you will have undone Step 1.

Step 3: Knees forward

With your grip secure, bend your knees and drop them forward just o the point where the shins touch the
bar. Again, DO NOT MOVE THE BAR, since it s already where you want it over your foot. Hips do not drop down
during this movement - only the knees and shins move. Once the shins are touching the bar, the hips freeze in
position. They do not drop any farther. Now shove your knees out just a it to establish the slight angle of the
thighs and knees that keeps them parailel to your feet. Knees will be in contact with elbows after this happens, and
tratis . The correc grp it il e th clsarances verycose during he pul, and i he gip s correc and
the thighs are externally rotated a lit, the knees will touch the elbows. Most people will ry to lower their hips
g s . 10 0o o Wil P your Ko forwhrd e pohing the bt orwar us oo e bar
with the shins and shove your knees out just a litle.

Step 4: Chest up.

This will be the most difficult step for most people: squeeze your chest up into the deadIift start positon.
Uting the chest s accomplished by ueng the musces of the upper back, and tis sars a process f spinal
extension tat nishes a the el While gipping th bar,being oretul NoT 1O MOVE T, sove your b cage
up so thatyour tween your arms. ba:klmﬂlvnur e
e 1 Bomnes e conkacion s Wl I W v Yok Dok s Propely podvoncd o o 0 bl wimoat
dropping your hips — the back will have positioned itself correctly so you can pull from the top down instead of b
Iowering the hips, which would shove the bar forward. DO NOT try to squeeze your shoulder blades together in
back; scapular adduction will pull you down closer o the bar into a position that you cannot maintain with
Heayy weight because thats not where your shouidr blades acually sy during 3 pul. Wihen you are in the
orrect osion, arc at  poit 215 fee i font of youon he foor 5o tht your neck cn assume s normel
anatomical poston. You might ne o ik about keeping your hin down, o
This Sep wil be it because of hamsbing tension Thing 39ainst h proper exension of the lower
back. Remember: The back musdies and the hamstrings are in a war for control over your pelvic position, and the
st win. During this step, most people will ry to drop their hips. If you do thi, the bar will roll
forward of the mid-foot. Your hips will probably be higher than you want them, especially if you have been
deadifing using another method. Keep your hips up, and compensat for this weird feeing by squeenng the
chestup even more. After you do 2 your feel better and
more familia

Step 5: Pull

Take a big breath and drag the bar up your legs. This means exacty what it says: “drag” implies contact,

the bar never leaves contact with your legs on the way up 1o lockout. This step will be the first time that the
bar actually moves at all, and if you do it correcty, the bar path will be a straight vertical line, starting at ts
position directy over the mid-foot and ending at the top at arms’length with your chest up, knees and hips in
extension, spine in the normal anatomical position, and feet flat on the floor. If at any time during the pull the bar
leaves your legs — which often happens 3 the bar gets above the knees and near the thighs — it will be off

ar 105es contact with your shins as you start the pull it has raveled forward. Leaving the bar out
away from the legs may be due to the perfectly natural desire not to scrape the shins, but the bar must remain

5 or thin shin guards to protect your shins if you have to. If the bar moves forward anyway and youre sure

Step 4': before you start the pull, get your weight back off of your toes. Dont exaggerate this by wing to
et hark an wr Beslc: it rark hark 5 lilne And not the wainht off of wair Iac and hark ontn e mid fadt



menmmkahnul pushing the mid-foot straight down into the fioor

afthe pull, Just it your ches. Tha al; Gont shrug your shoulders efther up of back, and dont:
Lean back S0 rase e chos,Seen o 5 S, hS poABon wil o6 anBOTIEA hormal, wih 56 Tordot
and kyphotic curves in unexaggerated positions, your eyes 100king slightly down, your hips and knees fully
extended, and your sfioulders back. This i the posiion your body must assme t Saely bear weigh,and
correct back poston during th ull rowdes 2 sae way o ranser the load rom te ground t this pright
postion. Refer o 12, 54, for this position

i be-th petiectoppose of up, h only diference being tat the b can go down aser than it

Ui T s ok e oagy T nne v bock by soing . b0 down el e 119 b picking . bo v

incorrectly and It s extremely common to set the bar down wrong, with a round back and the knees forviard, even

way down, the bar will obsously have to go forward to get around them, and this usually means that you will have
also released your bght back position.

floor at 2 point tht s 12-15 fest i front of you, 1 put your neck i the normal

tomical position, and pull a set of five. Think very hard and pay close attention to your form, concentrating

Cxpeciallyoh your back postion and keeping the bar dose  youf 160s. 1 youre sure  your orm i good arough.
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Back Position
Everything else can be wrong with the deadIift and nothing really bad will happen, but I your low back s

round under a big load, safety will be compromised. So now is the tme to learn the most important part of the
deadiif: setfing the back correcty Afler you set the bar down, stand up without the bar and Iift your chest. At th

your lumbar arch. The touch on your lower back gives you a point to “curl” your low back around as you stick out
your butt, the net effect of which is to cause the erector spinae musdles to contract under your conscous direction.



Figure 613 5ecome fari wih e pestion the bk houkd asume during e pul. U1g the chest touard the han of & asch s he e
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The arched position In which the contracted spinal erector muscles place the lower back is referred to as
ar extension. You will probably not be able to maintain this degree of lumbar extension at the starting
Your pelvis and lumbar spine aut of this

people - usually women and underweight

becau
their normal weight-bearing ability as a rounded one. A loaded, overextended lumbar spine can not on
e intervertebral also d joints and the y nerve roots. The desirable position is an
anatomically normal lordofic curve or normal anatomical arch. But to achieve this, most people will need to
orrect arch will test the limits of most people’

concentrate on an exaga:

flexbility The point here is to learn t set your back and Identiy and control the muscies you must use to do this,

2 thatyou an qucl develop the carrectpositon. O again ust® be sure you undersa nded
Start the deadlift. Normal anatomical pos . But it may be

Iumbar
Retes e o overemndon e 5 Broduce rovmal natoms Posaon







i ok bt 1o e M CLloer back posivan Most
novice trainees who exhibit the most common incorrect back position in the deadIift - a round lower back —

Completely unawae of teir back poson, They are unable i3 Genty he correct posiion,the ncorrect positon,
oranygoston n betwesr, T may beyour problem o srugae o mare it o coupis of waloutswithyour
deaaitfom, You may lack e nestredc ense— th abllytoldently e satl positon of your by o 2 bocy
part - required 1 perform the movement co
cant see your lower back, and you havenleven atampied ook at . You can tl Ifyour slbows aré flewed or

it muscles involved. Arms are in view, both in a normal field of vision and in a
o, Sni 1+ ottt 1 8t vlunioy con) 0 ah S5seed, Sbsaable movement In ontos, the ower
backis behind you, and it would require a ruly innovative mind t think of an excuse to look at the action of the
lower back in a mirror from profile while picking up Stuf in the garage.

Figure 4 ek the st cutre o 102 prope St2p 41 the stup 5 where ths

Fixing low back problems requires an awareness of what the lumbar muscles do, what it feels like when
theyare doing these things, and wiat mustbe doe t do them eery tme. Repeat the acton of g your chest
and sticing your times to practice the. tese musdes. Just o be sure, get
oy ey an e patorm and do he 401 e ibed m e Bk secon of he Saut heper e imes. oo.
Setting the back s essentally the 0pposie of 2 sit-up, which is 3n actve flexion of the spine. Active extension of the
spine actaes e musies onte inersdeofthe frsa, and kg about £ way can ey
 know what an exended low bac el e ou can get yoursef o a good positon at the bar i
teps. Take your correct sarting Sance, se your back, and lower yourae! It posiion o e ata fme by shoving
ot back, your ees out a lite, and your sheulers forward, going-down Ut 10U foel your lower back
break out of extension. Then come back up as high as necessary o set it in extension again, and then try © geta
e lower than the s . In this Incrementl way you can evenualyget It 3 ressanably god sartng
position at the

otk s ae firly common I the weight room, and unfortunaely i s a prt of ralning with heavy
weights 8ot squsts and deadilts, 2 well 2 ceans and ol otrer puling evrcses, an produce these painl
inconvenient, and time-consuming problems. But knowing what actually causes them can lend a whole
perspective on these injuries.

1 you 90 to the doctor when you have a back injury, nine times out of ten she will tell you that ™You just tore.
a back musde. Take these drugs and quit lifing so much weight” This diagnosis and recommendation reflect a
Tack of personal experience vith these types of injuries and a lack of understanding regarding how and when
muscles actually get torn and how they heal.

musde bellies bleed. They are vascular tissues, and a tear of any significance disrupts the connective-
tissue components of the muscle belly o the extent that the contractle and vascular components burss; blood then
begins to accumulate in the area of the tear, producing a hematoma. This looks Iike a large bruise and goes
through the same processes that bruises do as they reabsorb and heal. Bad tears will leave a visible gap in the
muscle belly Minor tears hurt Iike hel, too, but they dont bleed enough to make  noticeable bruise. Litle ones
heal quicky, while a major te:

“The majority of musdle tears occur in the thighs and legs, with bench pressing accounting for quite a few
torn pecs. These musdles are attached 1 long bones that either move heavy weights over a long range of motion
or accelerate the bones themselves very quickly over  long range of motion. In tears that occur during the bench
press or the squat, the weight itelf provides more resistance than the muscle can temporarily overcome and the
Fupture strength of the contractile tissue is exceeded. These tears can occur at any velodlty of movement, even
after suffident warm-up. More commonly. runnina iniuries occur in which the contractile strenath of either the




agonist or the antagonist muscle exceeds the rupture strength of the opposing component. Hamstrings, quads,
and calves are torn with unfortunate frequency, and this becomes more common as athletes age and lose both
‘muscle and connective tissue elasticty.

mmon feature the belly rupture is the i
long bones around en angle. T do s, they produce long ranges of moton and relatvely high angier
cities. b of the nd hold an isometric contraction. They are

posrat musdes,ond eI 3 mary oncion 15t h 3 cmn af smal bona 1 cansan poson raatue 1

mltle orignand nserton poins on a doselyspace seqmented, bony sirucure thats desined i be eld in
place while the appendicular structures - the arms and legs — propel it through space. The vertebral column
Gepends an stabillyfor s sy ucural inteqriy and though it featuros a relatvely imited amountof lexure, i must
e held rigid as it bears a l0ad. Lfting weights requires this igidity and the postural musdies of the trunk provide
it

occur during lifing, and someone s lifing incorrectly. But even
when this does occur, the drcumstances are markedly different from those in which  hamsting tears. A leg
muscle tears during a long angular contraction that involves  significant change in the muscle bellys length over
a long ROM, whereas a back injury occurs over 2 small intervertebral ROM that may involve e or no movement
within the erector belly. Even If the entire lumbar musculature completely relaxes, not much movement will have
occurred, certainly not when compared to a sprint stride. This makes it highly unlikely that you will actually rupture
a back muscle belly while picking up a sack of groceries, yet these low-force, low-velocity types of actites are
precisely where most back injuries happen. In the absence of blunt trauma, tfue back muscle ruptures are quite

Most back injuries are, unfortunately, spinal in nature. Think of them as joint injuries, like a knee injury. The
intervertebral discs and facet joints are quite susceptible to ioaded abnormal intervertebral movement, the Kind of

correcty contribute to spinal safety just as much as the strength it produces does. Knowing this, pay extra attention
o form while learning to pull off the floor; it will come in handy. Thats a promise.

Pulling Mechanics

First, lets make a few general observations about the behavior of the physical system wefe working with
here. Moment, or rotating force (sometimes the term torque is used), is the force applied along a rigid bar that

wrench Is not strong, and the strongest position Is one In which your hand is at a right angle to the wrench. This Is
'va mechanic always wan's to have enough room to get hs arm at right angles to his wrench on a stuck bolt.

talso increases with distance away from the thing being turned. A grip on the wrench turns the bolt

more easily the farther it i from the bolt. The momentarm is the distance between the bolt and your hand on the

nh, measred at righ angles between the bot and th drecion youts pullng on th wrenc. A longer

Wrench Works betie thah a shorter one because th longe length reates a longer moment arm If e angl of

e pul Temains efident The moment arm fength fs determined by both the jength of he segment and the

angle of the pull. A long wrench pulled from an angle that is less than 90 degrees will not turn the bolt well

cause the horizontal distance between the pull and the boltis not as long as the wrench; e, you have created

a short moment arm. Likewise, a short wrench pulled at 90 degrees is not an effective tool o a tight bolt because:

of the short moment arm.

Momzn*. Arm

Figur 416 Th mpotant il ncest o the moment o, o5 Wtrated by he wiench and bl

This fact aoplies to all situations where a weiaht is lifted by the back. i.e. oullina or sousttina. Gravity



operates in a straight vertical line in the direction we call “down.

e momentarm in thissyslem s always messured from th bar horionali Ashortbock o mere o zonal
angle mighthave the same moment arm length a3  longer back t a more vertical angle e et seup woud
Seam o be 2 hort back at 3 vertcal angle, bt we are, unfrtunately Iimied by he ather physcal onstains on
e ystem In our abily to make our puling mechanics more favorable. 1f e back s hort relatie 1 th legs,
‘making the back vertical will drop the hips, which shoves the knees forward, which Inclines the shins, which pushes.
the bar forward. This sequence puts the bar forwar foot a1d puts te shoulders behind the br,
neither of which il worcat hes weights fr reasons we shllsoon nvesty

A Atarm, but s not reallyan accurate
depiction of what happens 3t e hip Jonts n a deadii. There is anather way of déscribing the mecnanies o
pull. The hip and the spine held rigid by your trunk musdes form a Class 1 lever. To refresh your memory, a Class
1 lever places the fulcrum between the load and the force that moves it, with the rigid member being the object
thatvansmits the forc, ke 2 seesaw (Figure &17): The mamentarms ae th segment ofthe igid member on
either side of the fulcrum. If they are the same length, the force applied to the load is the same as the weight of
e 10ad if e ystom 15 balance, and the distance ¢ach side moves s the same. If one 5 1s shorter and the
alher sid longe,the shart e moves 3 shorer disanc, mare oty il tre onger sge mowes 2 longer
dlstnce more ulaly 6l e speed ot e longr end omes o e epense of igher force e sorerend,
it e fora Skt Shart an b Mlkpled byt leng af e oot v 1ong end- S, a Cloes 1 v con

' heavy welght & shotdisance more sowty I you push (o ull) down on e 16n3 S, e a Gowbar
Brying Ioose 5 all OF It an Move a ight welght faster fyou push (o Ul down hard om (e short sice, ke
stepping on a rake and having the handie hit you In the face, or the way a trebuchet worked in the olden days of
siege warfare.
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Because our muscles can contract only a small percentage of their length, our skeletal system is composed
of levers that multiply the distance of their_contraction at the expense of an increased force production
requirement. The human hip is 2 Class 1 lever. The back and the pelvis form the rigid segment; the hip joint s the
fulerum; the hamstrings, glutes, and adductors of the posterior chain are the force pulling down behind the hips

Segment behind the hips can lever up the long segment in front, even with a heavy welght. The simultaneously
extending knees complicate the system, but not much. If we could design the system to deadlift heavy weights, we

intentionally rounded upper back to shorten the distance between their hips and the bar. As well see, this is
properly the job of the lats.
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This leverage system operates when you deadift. But if youte strong enough, the moment arm works the

other way, too; the short side moving a short distance with enough force can make the long side accelerate It
wce. This is what happens in a clean or snatch

he bar path in a heavy deadIift should theoretically be straight, because that is the shortest, most efficient

way to move an object through space from one point to another, and vertically up, because that is ppoSite to the

direction in which gravity is pulling the barbell. Work s defined as force (in the case of work against gravity, the

force of gravity acing on the mass of the Ioaded barbell) multiplied by distance (the measured distance the

EH

ot cause work to be done against gravity In other words, you can walk around the room wit ifyou
want to, but the deadlifting part consiss of the work done to change the vertical distance between the bar on the
floor and the bar in your diiftan ravel is a [

a longer bar path is therefore less efficient. Most sports-related movement — think of judo, downhill sking, or
football - is not as simple as a straight vertical line, but the movements involved in lfing barbells can be, so they
should be.
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The deadiift places the bar in front of the legs, creating a different situation than exists n the squat and, to
a lesser extent, the press: the bar is not balanced on the shoulders and directly over the mid-foot, with a roughly
equal amount of body mass on either side of the bar that can remain In balance during the Iift A deadlift must
stay in balance with most of the body behind the bar. This requirement creates a situation in which
mass (COM) of the lifer/barbell system must be considered. During the deadIif, this COM will vary slightly and
deans and snatches are more complicated than deadlifis due to their longer range of mation and increased
musculoskeletal complexity Light deadiifts actally balance differently than heavy deadiifts — th
weight, the closer the loaded barbell approximates the COM of the body/barbell system, and the less Important
the body mass behind the bar becomes. A light deadift can therefore leave the ground from a position more
forvard of e et middle f the oot tan 2 Reavw deadit can, an he same is e of a satchor
1d also be obvious that the closer the barbell is to the body's own COM, the shorter the moment arm

“The deadift uses force generated by the exiension of the knees and hips to drive the bar off the floor to
lockout. The force is ransmitte the rigid spine, acting as a mome ting at the hip between the hip
extensors and the weight of the bar. This moment force is transmi e scapulas (more correcty, e)
and to the arms, and then down the arms to the bar. ula, a flat bone wi ratively large surface

spine to C7, and from the spinous processes of C7 to T12, making this muscle origin the longest one in th
body: All of these fibers have an insertion point on some part of the shoulder: eitner the long bony ridge that runs.



down the length of the scapula (this ridge is called the spine of the scapula) or the superior aspect of the dlavicle.
s can therefore ransfer force from a very long line of attachment on the spine to a very long line of
attachment on the shoulders. (This is why the deadliftis such a good builder of traps and why good deadlifters
have bigger traps than other athletes.) Although the traps can concentrically shrug the shoulders, adduct th
scapulas, and depress the scapulas, their function in the deadift is Isometric  they hold the scapuias in place.
When you are In position to pull the bar off the floor, with a back angle of somewhere between 20 and 30
degrees, depending on your anthropomelry, the scapulas lie flat against the Valsalva-supported rib cage. They
are held in place there by the traps and rhomboids, and are thus in a well-supported positon to receive the force
coming up the rigid bunk from the extending hips and knees.
umerus is attached quite thoroughly to the scapula at the glenoid, or shoulder joint, by several
ligaments, the deltoids, the rotator cuff tendons and musculature, the ong head of the triceps, the biceps, and the
teres major muscles. The delts have a long origin all along the Inferior side of the spine of the scapula, directly
across the bone from the trap attachment, and they wrap around to the front along the acromion and the outside
one-third of the davice. The elts insert on the deltoid tuberosity on the Iateral side of the humerus, a large
bump almost halfway down the shaft. This assembly — of spine 1o trapezius to scapula/davice to deltoid to
humerus - produces  very robus, effective plece of force-transfer architecture. The teres major tes the botom
of the scapula to the front of the humerus, dlose to the glenoid, adding to the musculature connecting the two.
ones.

‘The Iatissimus dorsi muscles have a very important role to play here, too: they arise from a very broad
origin on the lower bac, Saring for most beople (there are wariations etween ndiduals) at the 17 Spinous
process and sweeping down with the thoracolumbar fasciz, a broad sheet of connectve tissue with fibers on the
Sacrum and the liac crest of the pelvis. The Insertion of the latis on the front of the humerus at the top, very close
1 the pectoralis mafor insertion, so its function is to pull the humerus back; this function is very important to the
mechanis of th pul. So the humerus has stachmerts botr from the scapula and directy fom the sine, and
every spinous process in the spinal column, from skull to sacrum, is connected by either lats or traps to
Rimirge win oy averlapping hom 17 Sroven T12. A1 of ke stachments o » romer Horvch ang
effective connection between the back and the arms.
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‘The correct position from which to pull wil be one in which the scapulas, the bar, and the mid-foot are
aligned vertically. The back will be held rigid in its normal anatomical position, the elbows vill be straight, and
the eetal obviouslybe fatagaint the flor This st posiion n which the skeleton most flectely and most
efficienty transfers force — produced by the musdes that extend the hips and knees — up the back and down the
arms t the oaded barbel. Furthermore, tis princple Is rue fo any pull o he oot with any 971 of sance,
s algnment produces opimum balan between the lfer/barbell gt and th balance point i the middle
of the foot.

ther bar position has the potential to create two problems. The first problem, occurring when a
barbell s pulled from a position forward of the mid-foot, is a moment arm between the barbell and the balance
point The lifter must compensate for this moment arm in some way, either by moving the bar back o balance or
by applying the extra force needed to act against both the oad on the bar and the effect of the moment arm. The
distance also has a detrimental effect on the hip, knee, and back angles, causing them to assume less-than-
optimal relationships with each other and the bar, This is intuitively obvious If you stand with the bar a couple of
feetin ront of you _th distanc i a uge problem, and wnen s exaggerated in ts way the eason i dear
u e dstance In il by sepping orward, and puling wil be saser but sl not crrec Halv th disnce
Sgain and the rend becomes apparent:the lose you aé t the bar, h €asier It 510 plls and the reason s e
Riancesafecton the levrsge aons tne miccTomn

2 castal examination of the bar paths of heaw deadifts, ceans, and snatches demonsirates 3
tendency for a barbell pulled from a position forward of the mid-foot fo move back into balance, producing a

Girved bar path offth foor. The heavier he pul, 35 in deadifs, tne amaller the crve i helgnt and ampllude.

The lihter e pull, a5 n shatches, the arger the horizonaI displacement that can be tlerated, and i higher
the bar can go before setting into balance over the mid-foot. (Some snatches may be so light relative to the
Ufers abslute srengthtat they an e puled throush thlr ente bar pathoutf balance) You ansee,tren,
i your pulling technique to conform

by ety y ieg e o o e oor 3 Fgre e

T e
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problem, accurring with any bar position that s not lightly behind the frant of the shoulders, s
2 1ackof equitli bowéon he bar and e s armé ondspne 1y a5 Cqulpiom, people snd
move into the correct position during the pul. In this position, your shou\dels il be sighty i ron f th bar
and your arms will not be perpendicular to the floor. It is a common feature of all pulls from the floor that after
e bock angle Sops changing - . the back has st int 5 sable angle as the nees and hips xtend ot

il quiy demonstrate the univers! ature of th shoulders-fovard posiion during the
A continuum can be observed from light to heavy pulls: snatches, being very light relatie to deadiifing
ved o poorly confor o tis el fr some inefcentfer. Ceans being havir than
Snatches but sl Tlgher tha Geaclins, ae more ikelyt conform, and heavy deadis alos always conform a
on a5 e bar eaves the oot Fuherore, te tendency of the INer/barbell e 1 soek equilDum 1 te
shoulders-forward position is so inherent in pulling the barbell that if someone tries to pull with vertical o
behind-vertical arms, the back angle will change - either before the pull starts or during the fist part of the pull -
in order to produce fhis position. The tendency to do this varies with weight in the same way the tendency of the
to move toward the it balance point does, with snatches showing a lot of back-angle change over a
longer poron f the pul, ceans showing much e, and Geadts smost e sartng te plats ight of the
foor wit th same backangle used un th bar approaches th knees
Keep in mind bar o s he of barbell movement
in. growiational ramewerk Surtng poslons Bt place e bar foward of i ocko hat o verBca a7
il alner causethe bar 1 be pulled i 3 non-verGal pathor Cause. 3 S in back anle, both of which are costy
terms of unnecessary energy expended on the liter’s body or the barbell. Not only is a bar that is farther away
from the hips harder to pull because of the longer moment arm between bar and hips, but movements that do not
contribute to the vertical displacement of the load also represent wasted work capacity: Although some very good
ifters may excel at performing the lifs inefficiently this does not mean that their method is eficient. The most
efficient way to pull a barbell off the floor will be the way that produces the most straight vertical bar path,
because thats the way that comports with the fact that the actual work to be done against gravity in a deadlift s the
the tothe h bl




Srateh Clean Teadlifr

Figure 6.2 5o pth rscngsof & il heny, e, eon and desc
Furthermore, the center-of-mass considerations described earlier explain many aspects of this curved bar

10ad, and horizontal movement is accomplished by manipulating the bodys mass i relation t the barbell. So
puling force comes from the muscles that extend the knees and hips, and from the muscles that keep the back
rigid and keep the bar in the hands and correctly positioned under the spine. Horizontal movement, made
necessary by the incorrect positioning of the body/barbell system over the balance point, results from movement
of the body's mass in an attempt to influence the position of the bar
ch that the hips should be dropped, the shoulders should be positioned behind the bar,
the backshoul be as ertcalasposile, Tis start poston il always create 3t movement n ot ner
2nd barbel bfore the welght acualylaves the oo because tis postion piaces the bar forward of B
footas e hips rop o e e ecs rop orward, pushing tre shinsand the bar fovard, away fom
foot and the hips. Italso places the ifer' ehin the bar. AL e Weiant, e bar aur masees e liter by
perihaps more tan 3009% in srong lifars. The liter can move the bar horizontally by manipulaing the mass of
i body relatve 5 the bar, a5 evidenced by the layback at (e (op o 3 dean o snacn, where he ba < orward

balance point. Since the barbell is much heavier than the part of the liter’s body behind it, the reaction
Between 1 bor and body postions will b proparonats  he dfrences n the mas: e br s forard of
the balance point by 3 inches as it passes the hips in a dean, the layback will have to be much greater than that

Since the bogy 1 hter tnan e bar. AN If he layback does not suicenly dampen the forward aispacement,
the lifter will have to jump forward to make the catch.
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The same thing happens when the bar is on the floor: if you shove a heavy bar forward, your body mass
behind it reacts against the bar’s forward displacement by acting as a cantilever for the horizontal motion
necessary to bring the bar back into balance over the mid-foot and dloser to the hips. The feet are pinned to the
ground by the l0ad, so as the pull starts, the mass of body behind the bar reacts against the mass of the bar which

s forward of the balance point. The bar rolls back and leaves the ground in a curve ings forvward
sround the hand and postons el nequliun, i e Shouders forvard o e bar. A e posion stes
in, the ecomes s movement is, of course, completely unnecessary if the bar starts out in

Welancs it he bodys preterca posion ofpuling Saulrlum 50 e wrAalvor otk o 5 prodced.

ror-ertal arm angle is perhaps the mas poorly explained pheromenan n weighIng. Wy doss
e backangie Decame sabe forth frs art of the pull when the shouders are n frontof e br and te arms
2ssume thet characarsic angle of 7-10 degrces oM verGcal? Wiy is hers an apparent equilriun between
Row fr the Shoulders are i font of the bar and how fa e ips e, befind the bars Our working theory i tat
the critcal relationship s the interaction between the lats, and the teres major, the iceps, and the humerus.
Thers i back angle 3t wnch th ats can bt sabilze th armsand shorten e distance bébeen bar and igs

inorder to fac al bar path, and a is angle
e 15 Su5pendet o he sl b 0 51 isue and IQHR R, A would s 38 rugh
the arms should just hang verticaly, as a weight on the end of a rope hanging from the ceiling hangs vertially or

Bl et alled, Bt he s dont hang vercaly not with & weIght ot 1s acually heavy enough o 1o
n your back and arms. Check the videos yoursel If you want that rope to hang from the ceiling at any
anqle et han vl o wil have 0 ol ancther erce 1 he e 1o & ferent drechi - youl hows
another rope to the one hanging plumb. And that second rope will work best against the first one if you pull
513 rghtangle 1 e 1oded rope,betause  1ghtangle 1 e Lofouraton ot aows te fore 1 be apphed
most efficiently. Uike pulling on a wrench at any angle other than 90 degrees, pulling on the rope from anything
other than a right angle fais to generate the maximum turning force. Its easier to see this when the first"rope” is
your humerus, and the second rope is your lat.
S0, there is another rope after all; there are actually several of them. The teres major and the iceps
control the angle between the scapula and the humerus. The teres major connects the inferior part of the scapula
proximal end of the humerus on the anterior side, only millimeters away from the lat atachment under the
armpit on the arm side. The triceps attaches the superior scapula, up high on the shoulder side of the armpit, to
the elbow, although ts leverage positon is weak. More important, the lats connect thelr large origin along the fow
back directly to the shaft of the humerus, up under the armpit on the anterlor side, so it pulls across the full
thickness of the shat. These muscles add to the large number of attachments from the shoulder joint area, which,
working together, transfer force from the tr 3
This posterior pull s responsible for the non-vertical angle of the arms as they hang from the shoulders
under a loaded spine, and must equal the tendency of the weight to rotate the arms forward o a vertical position.
If the arms rotate forward, this will place the bar forward of the mid-foot and thus off-balance, unable to be
pulled If it s heavy enough. Since the riceps and the teres major are actally minor contributors fo the situation
poor positions of leverage, the total contribution of the lats, teres major, and triceps averages out to
approximately the same as just the lats. When the shoulder is in front of the bar and the back angle is siable in a
pull, the angle of attachment between the Iat and the humerus is about 90 degrees, since tiis is the angle at

m force varsfe and bty durig 2 pul fom e for In uhih e bar e o say o e mic|
2 25 Gose 1 the hips 25 il allow (see Figure :25). Andth back angle ajust o produce
T 50-cegree Iat angie 1 cquilbrium bevieen the shouiders and
ol Musdes are contibuting o s poserior pul makes the angle hard t calclate
prediely, and some variation with anthropomelry would be expected, but the lats appear to be the major fa
ystem, and the angle of attachment in 2 stable configuration is probably very dlose to 90 degrees. What is
absolutely clear is that through the bottom of the pull, there exiss a back angle in which the shoulders are in front
e arms do not hang straight down, the ips are closer to the bar than they would be If the arms did
hang straight down, and pulling the bar off the floor in this position resulfs in a vertical bar path. With this path,
the liter can most eficiently maintain the balance point over the mid-foot and use the lats and related muscles to
maintain  vertical bar
tated more succinctly the arms are not plumb in a deadiift because the lats do not attach to the
arms at 90 degrees when the arms are plumb. The arms must slant back to achieve a position of stbility as
they hang from the shoulders. So the body must assume 3 position that allows the arms to be at 90 degrees to the
lats and for the bar to be pulled in a straight vertical line offthe floor. I the hips are too low, the lat attachment
angle will be less than 90 degrees, and the hips will ise as the back angle adjusts to the stable posiion. If the
hips are too high, the angle is greater than 90 degrees, and the lfter cannot as efficienty prevent the bar from
continuing forwar
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Figur 426 The et reston#ips i th ol of the o wth rm angisof S0 derees 1), < 90 egrees (1) and > 90 degrees (1),

he reference angles used in analyzing the deadlift are the same as those used in analyzing the squat. The
hip angle is formed between the femur and the plane of the torso. The knee angle is formed betve
tibia. The back angle is formed between the plane of the torso and the floor, which Is assumed to be
horizontal. In a correct deadif, the knees extend as the bar comes off the floor, Indicating that the quadriceps
5 under load. The back angle should be constant untl the bar approaches the knees; the
hamstrings “anchor " the pelvis so that this angle can be maintained (more on this later).

Bacl‘rc Aagle

Figure4:27.The thre rferencs anges: inee anle, i ange, and bk ng.

he hip angle vertical. As the bar bottom of the
nces, he back andle < o comsedeenty 6 o andre  bedine t ehance. Sonircinty (Fiaure 4-28). Some




people start this transition at mid-shin, some higher
e precise position of the beginning of this shift. Anthropometry is probably an important variable; arm length,
for example, obviously influences this balance relatonship. In most snatches and cleans, this back-angle shift
appears to start a litte higher up the tibias — very close to_the knees for most good lifiers — than it does in
arms and wider grip in the snatch ma,
mitigate the lighter weight used relative to the dean. The function of the lats changes here, as the back angle

becomes more vertical and keeping the lfter/barbell system in balance over the mid-foot becomes a function of
the increasing back

floor, this is seen in the
path, which always tends to come back over the mid-foot even if the bottom of the pull has been inefficient,

799
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s the hips extend more the hip ensors ~ tre gluss, adducors, and hamstings — becom

i reaan il extension simultaneously, with the chest up and the shoulders back. If this pulling sequence is
lowed, the bar wil come up the legs in a vertical
ifine back roundsduring he pul, some of e force hat would have gone o the bar gefs caten up by the

fengthering erecors, 1f the weight is suiently heavy the rounded back canot be re-straightened ai

deadift cannot be locked out; the spin < are Gesigned o hold an exiended positon isometically not t

acively extand a Nesed spine nder & compresive Ioad: The knees and ips are aiready exended - the tnees n

this position are straight and the pelvis is n line with the femurs - and their extensors cannot help since they are
already fully contracted.
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uestion of exactly what these three angles should be is answered for each person individually since it
depends on individual anthropometry. People with long femurs, long tibias, and relatively short torsos
more horizontal back angle and a more osed hip angle than peaple with long torsos and short legs, who will
have a more vertcal back angle and a more open hip angle. Each person will have  different set of knee, hip,
and back angles, but the correct starting position for everyone will have the previously discussed things in
‘common: the shoulders will be slightl in front of the bar; and the bar will be touching the shins directly over the
mid-foo, resulting in the vertical alignment of the scapua,  this alignment is correct, and if

ms are siraight, the feet are flat on the floor, and the back is in good thoracic and lumbar extension, t

resulting reference angles are correct for that person's anthropometry. Of the three angles, the back angle wil
exnibit the most obwious indiidual variability, easily seen by an informed observer.




Figure 430, A omparian of dfferent antvoponeties n th deact ot postin

Arm length must also be considered when you are analyzing these angles. All other segment lengths being
equal, short arms produce a more horizontal back angle and long arms produce a more vertical back angle. Long
arms tend to mitigate the effects of a short torso, while short arms and a short torso make for a nearly perfectly
horizontal back. T balance the effects of short arms and @ short torso, people with this build might need to use a

fance, since a wide stance produces the more vertical back angle typically seen i people with more typical
proportions.
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sttt proems you wil ave Wi desdI form an be analyzea with 3 gocd understanding ofpulng

mechanics. Consider, for example, the problem of lowering the bar with a round back, caused by unlocking
imees irt the down ghase s te exact revese of e pul. e as ting thathappensat te wp orthe dendie
is the simultaneous extension of knees and hips, with a locked back and the chest up, then the first part of lowering
the bar has 1 be knee and hip “un-exension” wih 3 locked back and the hest up (Flquce 4-32). T

unlock just enough to take the tension off the hamstrings, at exactl the same time that e hips uniock. Then the

bt welsback i (e o b0 1000, 4 he e doses e N nghe and sses e Nmshos 3nd gtes
eccentrically as they lengthen. As the bar slides down the thighs, further cosing the hip angle, it reaches a point
a5 it passes the knees where the knee angle can begin to close with the hips. AS the bar is lowered past the knees,
they bend and the quadriceps add to the hamsrings' eccentric function, and the bar gets to the floor. This
sequence of movements - the opposite of the puling-up sequence — allows the bar to drop down in a vertical line

Figure 4-32
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viation from this order will not work. If your knees move forward first when you are lowering the bar,
they will be in front of the bar, and the bar cannot go straight down because it has to go forwiard t getaround the
Knees (Figure 4-33). Your knees can move forward only so far before your heels get pulled up, 0 you round your
back o let the bar go forward far enough to diear your knees. This action places the bar off-balance, forward of
the mid-foot. If you find yourself progressing forward across the floor from the start o the finish of a set of five,
thisis why.




Fgure 433, he b dour, .
T i e e

25 you pull the bar off of the floor, your knees and hips extend together while your back angle stays
constant, meaning that the quads initate the push off the floor while the hamstrings hold the back angle constant,
resuling n an opering ofthe knee and hip anges, 11 you atempt o extend your Hps s, the result wil be 3
vertical bar path. This happens when you lft your chest first, thus opening the hip angle first and leaving the
inee angle in he sart postion. I s napbers, e bar goes frvard around your knees, which e ot puled
fines. T you iy 12 pull neawy eigh's st vt you vl 2 ragging the bar back into your shins, and the biood
on the bar willtell you this Is wrong. And when it very heavy the bar will not travel forward around your knees
oy e 10U o ol 5 neswy welght o balonee forwor
inen tre inee angle opens st 2 tshoul,the hins gelmnre vertical and move back relative to the front
o the feet, allowing the bar 1 Davel 1t 2 verical ath up e log. 1 e knee angle changes irs, he bar con
Soaightne, ne way heawy bars e & move. nvm. oel the weight 9o [ your toes, or i your coech
5585 your hecls e up; you knaw what you'e doing wrong: Gt your weIGhEback o your nes, eep your chst
a0 ul ne welghL it up s tins s you push e o This fordes the b back Ity th corect
which lets and lets Tt mantalso be
Relpul o ik about pusing e ar backins your 605 wthyour 18, renording he dlose-1.the s poston
a second way (Figure 4-34).
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Figure 434 Tre orcer upoff the e s seon. )
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1 he et et heaw i3 common o ot te bar come foruar, ey fom yoursins,before
it cven leaves e oo When s nappenty your M wil have g, o before he 108 meves UG
Dulling model, we can see that when this octurs, th k1ee angle has opened, the hip angle nas probably Sayed
constant, and the back angle has become more horizontal, all before the load has moved (Figure 4:35). In this
situation, your quadriceps have extended your knees, but have not moved any weight while doing so. In opening

e angle unioaded  pushing your butt up in the air without moving the bar - the quads have avoided

', your back musces are in a position of decreased mechanical advantage: they have to stay in isometric
contraction longer while rotating through a greater angle, starting in the worst mechanical position they can
occupy - parallel o the floor
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reason for this is not immediately apparent. In the deadlif, the clean, and all other pulling exercises
rom the oo, siing th hips bore he hest 2 common enough roblem ihakwe shouid snanie ehere, Tne
quadriceps straighten the knees, and if the back angle stays constant while this happens, the bar comes vertically

stabilizers during the inital phase of the pull and maintain the back anole by exerting tension on the pelis from
the posterior, at thelr insertion points on the ischium and the (llum. If the spinal erectors keep the back lat, the
hip extensors anchor the back angle by pulling down on the bottom of the pelvis. The pelvs and the spine are
loded n Ine by e erectrs, 5o e namsungs acalykeep the st up ad te back angle onstart allowng
uads'function of straightening the knees to push the bar away from the ground. During this phase, the hip
angle wil open Slghty but the backangle Should sy consant el i the flot. i s 25 th bar approaches
@ knees hat the ip packsngle angle. So, the
functon of the mainain the back angle 2 the
G S Ghi e Kres hen hey change e pack anle 45y oxnd o it and Tnih he i (hure &
38).
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f the hamstings fail to maintain the back angle, then the butt comes up and the shoulders drift forward,
allowing the quads to av0id their share of the work since the knees have extended but the bar has not
bar, however, must stll be pulled, so the hip extensors end up doing it ll, and In a much more inefficient way.

deaditwith proper form,with all the angles correc,
el jobs in the 1ght oder. 1 you know the aciual cause o the prablem - and yo it by
hinking about saueexing your hamsiings and glutes saht beore you pul, s maling them betir at doing their



Job of holding your ass down. If this doesnt work, think about making your chest move up first, which causes you to
fire the musdles that would make this happen; the hamstrings and glutes by to make the chest rise, and this action
averages out o a constant back angl

An interesting thing happens when all the pulling mechanics are correct: the deadif feels "shorter? as if
the distance the bar has moved has been reduced, compared to an uncorrected, sloppy deadlif. It obviously
hasn, since the bar moves the same distance elther way but the increased efficency obtained from the

perception is largely due to the reduction in extraneous hip and knee movement and a consequent reduction in

of the most common technique errors in the deadiftis using a starting position that attempts to hold
the back n a too-vertcal position. The method detailed earlier for learning the deadlift eliminates this problem,
buthara-headed folls may requle further elanaton This msunderstanding ofthe orrectsaring postn may
j2ve several possible causes. One cause might be confusion sbout the actual role of the back mu
deadiift. Some resources on deadift instruction available in the mainstream certfication agency material —
intended for fitess/wellness audiences that are not interested in strength - advocate a more vertical back angle
than is actually possible for a lifter to use in a deadliftof any significant weight. According to these sources, in an
aterpt o reduce shesr o siding forces, between he vertsbral segment, you should make the back s ertcl
as possible so that most of the force on the vertebrae rather than shear. Ho
v becauns e eraors Segmen oD o ek a0 i e e seqmen e net
anatomically possible. When the erectors and abdominal muscies do their job of maintaining intervertebral
rigidity, no movement takes place, and when the load gets heawy enough that the erectors cannot hold rigid
extension, spinal flexion ocaurs, not shear. The back functons as a rigid segment, and its Job s 1o stay flat.
Sometimes s s hard, and s sy the deadts  backexercise
confusion might be 2 that the deadlift s somefon justa aust vt e barbel
1 hands, and s riing Wi he 169 £ best SCOMAIEE Wi 2 more sauat e Saring posion. out he
Geadiih e ot st wih e war n he homd - 15 5 pul 5 completaly Aerent bece f mecramcs And I
were a squat, you'd want your hips to be as high as you could get them because you can half-squat more weight
than you can squat from a deep position since you dont have 1o travel as far.
onfusion about the correct starting position might also be due t the idea that the weight on the bar should
not e alowed i il you forwerd, and Bectis hereore th direcion the br shoud be pulld. Butt hould be
of the

su
backangle nthe conventonal deadi:. Sumo tschnique mploys 3 much wider sance,whic produces the orrct
uling positin with 3 more werucl back angle. When a it vies o assume s posiion and back angle

 lowars hi hpe 5 8 pork Where he achevs e angle, bt Oy at . Sxpanse o pacing i
Crmuiders oahind e bt Since the b cannot eave the owr i pestion. wie he pll ot i e ipe
vl iseand the back angle il acjust e o th point where the Shoulders are in frant the bar, and only then
will the plates break offthe floo
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s an error in understanding the mechanics of the start position to ry to assume a back position more
vertical than the relationship between the back, the arms, and the bar allows. The lfter’s shoulders wil be In front
of the bar when it leaves the ground, and an arifiialy vertical back anale will decay as the pull is started, leaving
the bar outin front of the shins, off-balance, with a horizontal displacement to cover before it leaves the ground.
The best positon trat can be sssumed ot th st i the on aleady dessibed:with the bar over he mid-oot,
and the e bar is easier to pull

e sur i a5 wihing your A o you seds befre ' lesves e R0 101 not necesary o b
Jour shing with the bar or 5 Sxape the meat o of hem on th way Up. You 6 need 1 maintain good POl o
the weight, because if you scrape your shins, you can get sores that will be a proble for  long tme; then every
time you deadlif, you vill break the sore open and make a big mess on your socks o the bar. You might need to

it a s Guard outof 3 one-lier pIashc pote and place £ nside th onk of your socks untl the sore heals.

Sweats help eliminate this scraping problem, and allow the bar to siide up the thighs better as well

“The knurl of the bar might aiso be a problem for your shins if it starts n oo close to the middle. A standard
Olympic weightifing bar and most power bars have an opening in the kurl that is about 16.5 inches wide, and
this is usually sufficient o accommodate the stance widths of all but the falest people. Some bars are
manufactured with no thought given to the possibilty that they might someday be used to deadlift. Dont use these
bars.

Foot placement has been discussed above. In a deadIif, you are pushing the floor, not lowering the hips as.
in sauat, and you mustset your sance acordingl I your sanceis too wid, vour egs il elther b your
thumbs on the way up or force your grip out wider o avoid being rubbed. The wider the grip, the farther the bar
1051 travel 1 lock ot a the tp. The g1ip and tre sance are inerrelated in tat your Sance mus be s allow
the best grip, and the best arip for the deadlif is one that allows your arms to hang as straight down from the



0 mechanical advantage. If you'te thinking that since we squat with a wider sta

Figure 438, The A arover the bar s to e, Mot the
Dok of th v reltee 9 e ower rok

rrow a sance s not 3 thing encountered very oten. There hav been great deadiiers ~ vince
Anello and George Hechter come to mind — who pulled with a very n th heels nearly touching and

5 out. This 15 called a “fiog sancey and many liers have used 1 efechvely We learned the knece-out
positon.n Step 3 of our deadih method. In e Squat chaptr, we clscussed t length the acvartages of
externally rotating the femurs for it effects on depth, the ability to lock the peluis and the lower back together, and
the stretch reflex (see discussion here). This concept is also applicable in movements — such as starting 3 pull
from the floor — that don elicit a sretch reflex. If a hip extension Is involved in the movement, the lower back
obviously needs to be locked with the pelvis and in hard extension, but what is less obvious is the role of the
adductors and external rotators. If the knees-out position can tighten up the groin muscles, they can function more
ffctily a5 both backansle ancrorsand i edensors i the pull. Since hipextension s Imalied inany pul, 2
Inees-out positon can Improve the extendors patapaton n th ull, mpi weighifers ofen employ tis

position

r and to allo
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tore knees-out position also effectively shortens the distance between the bar and the hips when the

segment - makes a more vertical bar path easier to obtain off the floor. This may be very important fo lifters who
have longer femurs and are trying to getinto a better start position. (Some very good compebiive deadiifters have
learned o use a round upper back to produce this same shortening of the distance between hips and bar,
producing 2 better set of pulling mechanics at the hips. This method is NOT recommended for novices.) But

for liters with normal proportons, a litie external rotation of the femurs alters the balance of muscle action
around the hips in a positive way, helping to produce a more effective hip extension offthe floo
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casiest way to identify and repraduce the stance every time is to note the position of the bar and its
Kanurling marks over your shoelaces as you look down at your fee. Use this landmark on your shoes t quicly and
consistenty produce the same stance.

Figuns 442, Y0u can css dupicate e var g doun
A o et

The Little Details

Justin case you were thinking that the deadlift was not ife with picky defails, here are a few to consider.
Breathing is the kind of defail that is often Ignored in lfing instruction. The defails of the Valsalva
maneuver and its Importance to spinal support were discussed in Chapter 2. To implement ths procedre for a
pull from the floor, inhale while the bar is on the floor, before you start the pull, not while youte supporting a
heavy weight at the top. And exhale after you'e finished with the rep, which happens when the bar Is back on the
e top of a deadlift is a poor place to lose back support, and it s unnecessary since setting the bar down
doesnt take very long. You can breathe much more safely when the floor is supporting the bar than you can when
Your back s supporting the entire weight at the top
t of deadifts should start at the floor, meaning that each rep begins and ends at the bottom, with the
back getting setand a new breath being taken between reps while the bar is on the floor. Many people like to pull
the first rep off of the floor, breathe at the top at lockout, and finish the set by bouncing the bar off the floor for the
remaining reps. It is easier to 4o the set this way,true, but easy and stng are usually 0pposing conceps. Y
need to develop the ability to set your back and conrol your position each time you pull the bar, because these
things use predisely the skils and the muscies you are doing this exercse to develop. The point here, as s 5o often
the case in the weight room, is not to simply do the deadifts by moving the barbell through space, using a
deadiif ke movemen; the point s o use deadiifls o get srang by doing them correcty the ey they are best
y have to be tiustd

Avoiding a bounce

ne of the key features of the deadIift s that it requires the production of force from a dead stop. In
contrast, a key feature of eficient squatting Is the use of the controlled "bounce,” which takes advantage of the
stretch reflex that occurs at the transition between an eccentic and a concentric contraction. Any muscular

bounce that helps the squat change the direction of the force from down t up. Up to down without a bounce Is
quite a bit harder. If a bounce is incorporated nto all the reps of a set of deadIifs except the first one, much of
the value of doing them is lost.



pullis a major part of the energy expended during the deadiif. It has been suggested that f the bar is raveling
the complete ROM of the deadiif then all o the work of the deadliftis being done since the workis being

done on the barbel, The work - defined s forc times istance - done againt grautyconsis of the ertl
distance the bar moves. But the fotal expressed g the
work done on the barbell. The deaditcurs witin (e iter/barbell systom, and force must be produced
Isomeically to contol th positons of the sieietal components that ranser te forc 1 th bar. The lamevic
rtof keeping the vertebral column rigid for eficient force transfer is obviously significant; you can miss 3 heavy
Gl If your 0w back ges round and your fips exend before the bar 1s Ngh enough up your highs, s

insignificant coniribution to the movement. A set of "deadlifts” in which the first rep is pulled from a dead stop and
th et epsare bounce s, n ey, one sl and  setof ROLs aboutichnore tr). Traning s way

will never devel Strength needed to hold the lumbar posiion for heavy weights, because for 80% of
Tour et o are relyng an Pt robound and e Goshe enerty sred In he alonguNng mustes ond fsia,
instead of on dead-stop pulling strength. So dont trade the ability to develop long-term strength for the
immediate gratification provided by chealing your deadlifts.



BOUNCE!
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Another problem with bouncing your reps is that any back position problems that develop during the set
cannot be addressed as effectively. If your back begins to round during the set it tends to stay round or get worse
unless you reset it which you must do at the bottom, when the bar is siting on the floor and your back can move

a couple of ways you can think about setting the back before starting the pull. Positonal
awareness has already been discussed, and for some people tis sufcient to think about arching the iower back.
i, afer all mst o whatceting e backis abaut. ut el and oy ou et the et s boore o
pull,and you may find it ur low ba
1 oot hot a5 Separate muste Groupe Bt e oo hole U T sppronch Iseases he
effectiveness of the Valsalva and causes all the musdies partiapating in It to contract harder and provide more
iy

Looking in the right direction

Eyeball position is also often overlooked when you assume the starting position. If you look straight down at
the foor when you pul,the bar il usuallyswig out away from your leg. I s easir 0 keep your chestup and
our upper backUghtFour eyes arefocused o 3 ol that placessour neckin an anatomiclyneutal positon;
this point can be on the floor (if you'e in a big room) or on the wall facing the platform. If the floor is your gaze
Dot ok about 13-15 fee i 1o o you.Locking up 1 not anybeter fo the Geadlit than it o the sauat, 25
we discussed at length in that chapter. Actually, I00king straight down is not terribly detrimental to the squat but it
will make the deadliftharder most of the time. The functions of correct eye gaze direction are t keep the neck in
a safe, useful positon during the movement, to aid in placing the back at the correct angle for the mechanics of
the Iift, and to provide a Visual reference for balance purposes. Looking up never works well except in the bench

ress.
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Figure 445, s e et i the Geadt, for eckpostion sfety 3 bolc,

Keeping your arms straight

our arms must stay straight during the deadift There is no better way to produce a really lovely elbow
injury than t let 00 pounds straighten out your elbows for you. The physics of this is not diffcult o understand.
e force produced by the hips and legs is transmitted up the rigid torso, across the scapulas, and down the arms
0 the bar. Seen from the side, the shoulders will be in front of the bar and the arms themselves vl not be
vertical, but they must be strai
st 25 the back must stay locked to facilitate force transfer, the elbows must stay straight during ths whole
process, t0o. A bent elbow Is a thing that can be straightened out, If the weight is heawy enough, and the
straightening out is done by force that should have gotten to the bar. Deadlifing with bent elbows is ke towing a
ar with a spring instead of with a chain: the chain transfers all the pull to the car, whereas the spring absorbs

biceps. If your elbows are bent, these muscles are working unnecessarily, since they add nothing to the It in fact,
bar to lock out at an
self that your arms are not involved In the deadiift

g -8t o b e s e e (U f e pr o o s 1t e o 1t A gt e e wtn e e 3
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Finishing the lift

Once the bar has completed the trp up the legs, there are several ways you can finish the deadIift, only one
of them correct. You lock out the bar by lifting your chest and bringing your knees, hips, and lumbar spine in
extension simultaneously. Many people insist on exaggerating some of these things, performing

exggerating the shrug and possibly causing a neck injury in the process. Heavy barbell shrugs are a goot
assistance exercise for an advanced lifter who knows how to perform them correcty, but novice deadiifers have.

10 business trying to add an extra movement to an exerdise that is suficient without It
Ukewise, it Is unnecessary and unwise to exaggerate the hip-extension part of the lockout into a lumbar
veresension (Flguc 4:45). Sinc It s virualy impossibl 1 overestend your i fins in an upriht positon
with a loaded bar lying on the anterior side of the thighs, what actually happens is that you overexten mbar
Spine, sometimes as almost a separate mnvemenlaﬂrr e deadit s acualyfnished i i 5 very dangercus

loading of the lumbar m the posterior as itis from the anterior.
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sometimes get forgotten in the rush to lock everything out from the hips up. Many contest deadiifts

have been red-lighted because of the lifter’s failure o lock out the knees. This always produces a flury of bad

languoge from the ifer wh the lighs are explained 1 him, bocause arybody who A lockaut 2 622-pound
in

fegrees. Once the 7, trequres o
more work - you us hve I remember o ock your kness ou. Make aurs you sre ﬁmsnmg each deadift vi
and remind This last ltte he

i, even i power g et s ot e goal o you vaining.
Getin the habitof olding the bar oced outatthe topfr usta second before you st down, o ratyo

achieve a sable posiion hrt. 11y are i the process o faling bacewards as you atempt i lower the bar, tare.

T e Sgifcant wretk The oar shovld b Iowercd olyaer 1 5 loced oukard meSORIO%fo st 5 socone,
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Setting the bar down fastin the deadliftis actually okay. Since the deadiif starts s a concentric movement,



much of its training effect is due to the hard initial position and the lack of help from a stretch reflex during the lift,
a5 discssed above. St the bar down dowly wi ke It harder, and some people migh beneft fom the

e cmphags in i deadit s on ickng up hew weighs. e e weght it cases and e
et Al uoward b pecd wil deceast. Setng . b down Sl uses 5 156 Much gos Bt cold be
better used in picking up your next rep. As long as some modicum of control s exercised, the bar can be droppe
as fast as you are capable of doing safely with your back in good position according f our previous analysis.
Going down fast with poor control i, of course, hard on your kneecaps and shins. And depending on the type of
plates being used and the nature of the platform surface, a poorly controlled bounce can cause problems. Bt in
general, a deadlift can, and usually should, go down faster than it comes up.

Platforms

Jaform s 2 goad g 1o have In your welghtraom: use multpe laers of pywood o partid board
dlued and s fogether, wih rubber mats under te area ofplate contac r the whole thing surfaced with

5 vork and are e &40). Failng that ubber matsplaced
Unde e psies o th T wil ok, Ut ne oo resily needs 5 B S5 Crrecin Tt 10  65in e pung
Toverment. Bumper plales, a necessary expense fr the cean anthe snatch, can be used for the deaclias wel

eventually need to be used as you get stronger. Your gym should be equipped for this. And if your gym s one of

ose places that doesnt allow deadifting, find  better gym. Sorry to have to keep saying this, but there may.
ar hen your training becomes more important than the reasons that caused you to originally choose
the inadequate fadility. 1ts a sign that you'e becoming 2 lifter

e 440 T ok omonertsof 3 a3 ol o oo s s of 4ot 8ok < e pyosor o b
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Straps and belts

Straps will be useful on occasion. Use the kind made from seat belts (it probably best not t take the ones
outof your car for this purpose) or some other nylon-type strapping material, about 112 inches wide. Coton will
ot work, no matter how thick and strong It looks; t wll tear at an inconvenient tme. Straps can be left as simple
pieces of material, about two feet lona, or the ends can be tacked together.
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Straps go around your hands. not your wrists. And do not use the kind with & loap sewn into on end, where the
fest of the strap passes through the Ioop. They will continue o tighten on your wists during the set. Loop-ended
siraps are never really secure with a heavy weight, 1end o wear out quickly and tear during a heavy s, and never
stay in agjustment on ih

.8 0u more 435+ s Sl DGR L 8 et ot 117 rapon Ty e 2 st o, s e e of on
e dow e ot on the

The position of your beltin a deadift might be slightly different from that used in the squat. For deadifting,
most people seem to prefer to wear the belt a ltie lower in the front and a lte higher in the back than they do
for squatting. In fact, some people might prefer a different belt altogether, a thinner, narrower one that allows
the deadifts start positon t be assumed more easily. The bottom position of the squat is acquired after the

nder loag, e th srtpostion in the acquired unloaded; a squat
sy ogether, but 6 some peopl, » gt el il nterfere with squeeaing into the strt o » pul. A diferent
lighter belt may be necessary for deadlifing, and some people even prefer no belt at all for most pulling if it

Fevents 2 go08 ambar set postion. 5 deadlit have been pullod wih no belt and you may 1 this bodt or
your situation.

‘Step 1: non-dominant hand.
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Acaveat

Finally the author was a moderately good deadlifier during his career in the sport and learned many
Valuable lessons about srength off the floor during this Sme. Among them is that not everybody needs to do heavy
deadiift. People with injured bads that are prone to re-injury and people who cannot lear to perform the
movement correctly dont need to deadlift with maximum loads. Its better if you can, since functional back

rength is best built with functional back wor avier you pull, the stronger youfl get. Butif you are not
powerlifing 1 do mitsnles Fram o waning Sandoorn re st 0 gaied by dong 1
rep max deadifts, and your n be inferred from a SRM if obtaining his information s som

g been s, Seadits are e pest ey devlop o5e) back Swenatn Apoy soursl o eerring
them correctly.







Figure 452 The ceatit.

Chapter 5: The Bench Press

here are few gyms left in the world that dont have 2 pressing bench. For good reason: The bench press,
ince e 13505 nes Became . 0% el rccoaocd 1o enercios Mement I e word, e o
exercise most representative In the public mind of barbel raining, the exrcise the vast majorly of vainces are
mos Ty o vt 1 G, and e cercse most ofen asiad 3wt by ot pcple I ey are ntrested in how
Srong you

any Incredibly srong men have benched big weights,long befoe the achent of modern supportve shirts
and even good benches. Men like Doug Hepburn, Pat Casey, Mel Hennessy Don Reinhaudt, Jm Wiliams (who
iiRed n excess o 700 pounds in  tin, cheap, white T-shir), and Ronnie Ray wre srong back inthe carly cays of
povirifing, altnough the weights they lifed would, sad to say Scarcely urn a head at a 21st-century national

mplished poverlifers of the 1980s - men like Larry Pacifico, th Incredible Hike MeDonald, George

Hechter, John Kuc,Mike ridges, Bil Kazmaier, ickey Dale Crain, and th lat, Great Doug Youn - vere masters
ofthe bench press, sing al he tics ot their disposal to esabish national and world records In the it (Fiqure
)
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The modern verson of the benchpress, ke te squa,depends o an additonal piecsof equipment other

than the bar for its execution. Until the upright support bench came into widespread use in the 19505, the I
had 1 e on the Toor and pil e bar it posiion of i on  at bench and pull he bar up fo th foo,over
the head, and into position over the chest. Controversy abounded s technigue was evolving, with questions about
the legitimacy of assistance in getting the bar into positon, the use of a heave from the belly, and even th
an arch in the lower back, causing debate among physical culturists all over the world. Nowadays, the bench-press

ench - the upright-support bench, as opposed to the plain flat bench - is standard gym equipment, and only a
few innovative thinkers in the powerlifting community bother with doing the exercise the old, harder, and probably
better way After al, the more involved the exercise, the more the exercise involies in terms of musdle, nerve, and
control

dumbbell version of the exercise, which actually predates the barbell version due to Is less specalized
equipment requirements, involves a greater amount of instability which is inherent in having two separate chunks
of metal waving around in the air over your chest. This is especially rue if the weights used are suficiently heavy
o challenge your ability o actually finish the set. Most trainees use dumbbell bench presses s a light assistance
movement, and never appreciate how hard they are or how useful they can be at heavy weights. They are
performed on a simple flat bench, and the lifter has to take the dumbbells out of the rack or off the floor, get into
position on the flat bench, do the set, and then get off the bench with them after finishing it. These movements are



B e e T e o e e ot 120
together between the hands as  barbell is, dumbbell bench presses require more active, conscious control, are
harder to do, and are therefore less commonly done. The problem with dumbbell bench presses is that the
equipment provides its own limitations in a progressively increasing program. Most dumbbell racks are not
graduated in fine-enough increments due to the expense of having twice as many dumbbells as Most o)
the money or space for. Plate-loaded dumbbell handles that would permit such loading are not widely available,
of suficent quality that they are safe at heavy welghts, or capable of being handled without a ot of help from two.
6 Wit hesy veigts,geting on and of the bench becomes sch  large partof the taskof ompiting

e sethat th Iogisbcs are 3 it pai i th o

oy 55 9004 A exer e 26 the Gumbbell bénch may be, you will b bench presing with a barbel, s the
welght of history and precedent demands. The bench press, o Supine press (one occasionally sees old references
1o the "prone press” in bady edited sources), is a popular, useful exercis. It s arguably the best way to develop
raw upper-body strength, and done correcty, itis 3 valuable addition to your strength and conditioning prograrm.

\e bench press actively trains the muscles of the anterior shoulder girdle and the triceps, as well as the
forearm musces, the upper back, and the lats. The primary movers are the pectoralis major and the anterior
deltoid, which drive the bar up off the chest, and the triceps, which drive the elbow extension to lockout. The
bigger posterior musdies ~ the rapezius, the rhomboideus, and other smaller musdes along the cervical and
thoracic spine - act isomerically to adduct the shoulder blades and keep the back stable against the bench. The
pecoralis minor helps stabilize the rib cage into the arched position when the scapulae are anchored by the traps

uscles, rofate the rib
decreasing the distance the bar has to travel and adding to the stabiity of the position. They also act as a counter
o the deltoids, preventing the elbows from adducting, o ising up toward the head, while the humerus s driving
up out of the bottom, thus preventing the angle between the upper arm and torso from changing during the lower
part of the range of motion. The musdles of the lower back, hips, and legs act as a bridge between the upper body

ground, anchoring and stabilizing the chest and arms s they do the work of handiing the bar. And th
neck muscles contract isometrically o stabilize the cervical spine — hopefully not while pressing too hard against
the bench with the back of the head. Yes, bench pressing makes your neck grow, too, making new dress shirts
inevtabl. Since the bench press s 2 reé-welght exercise, conirl of th bar I itegral to the movement,and
improvementin control is part ofthe benefit of doing

o will be using standard power bars and benches for the bench press. Standard power bars are widely
available, and this configuration has proven itself as the most useful over the years for general-purpose gym use.

10 29 mm; the length is about 7 feet 2.5 inches; and the knurling should be adequate but not too sharp, and will

xtend in from the sleeves 5o that a 16.5-inch gap is left in the middle, with center knurling of 4.5 to 6 inches
provided. The knurling will be scored with a ring at either end of the bar, with a distance of 32 inches between th
marks, denoting the maximum legal grip width for competition. If standard power bars are not aailable, use
what you have until better equipment can be obtained. If you have to use a non-standard bar, be familiar with Its
marking dimensions so that you can correcty apply the insiructions for grip dimensions. Bars are absolutely the
wrong place to save money, either when you buy one or when your gym does (Eigure 5-2).

o2 v o e g cn s ctan 1 el s, Towe” s r bt o g e b ey et
et e e o e
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The benches should also conform o standard specs, although there is no standard configuration for
constructing them. Standard specifications require the height of the bench surface to be 17 inches, and if this is
00 tall for short trainees, then blocks for the lier's feet (or usually just barbell plates) will need t be provided.

use the power rack and a 17-inch flat bench for the bench press station (Figure 5-3). Most benches are provided
ith e nme af sinud 1nhalcry bt i aat Bihrir hae hrousn talf Ao ThE-cagre iy <t lnnnar and rrmdde



better traction for the back during the lift. Benches - both anququurland flat benches  seem to have beer

m of manufacturing SupIdty for the past sevral decades. A commercial gym should Imest in Sancard
Compehon banch ress equpmont or a1y o5 well o4 for Baining and compotiion cndency Benches are s
Stupid place to save money, to

Leaming to Bench Press

When youte learning how to bench, it might be prudent to use a spotter if one is available. Spotting the
bench press will be dealt with in detai later, but for our purposes in this early phase of learning, a spotter is
there to keep the unracking and racking of the bar safe for the liftr. The leverage disadvantage of having the bar
several Inches behind the shoulders is nota problem at lighter weights, but as the Ioad increases, it becomes one
rather quickly With the right equipment, i.e, you are working inside a correctly set-up powir rack, 2 spotter is not
absolutely necessary Even on an open bench, you are using very light weights during the learning phase, and you
Should not have enough weight on the bar t give a spotter anything to Go. A bad spotter who will not stay out of
your way while you train is actually a detriment and can quite often cause more problems for you than he can
prevent. If you are just learning to bench and you'e worried about your abilit to handle the bar, you have too
‘much weight on i. 1f a 45-pound bar s too heavy - s it might be in your particular dircumstances - use a lighter
bar. If you are concerned, use a spolter, but make sure (o use an experienced, competent, patient individual who
will not insist on "helping” you just for the sake of participating in your exercise program. If you are forced to

n inexperienced spotter, explain as thoroughly as possible the specifcs of the Job, described in defail at the end
of ths chapter.

Figure 53 Thee ways 1o us eaupment for the benc pess () The prgh-spport bench s prefrted by ot fters, bt he power r3ck 5)
ersSobstabity 0 5 btter e 1 5o 51 LS resouces. (O L 35 o 13 10 ST 1 12 b prass wERGUL 3 Spoer



s usual,start with an empty bar ALWAYS sart every It with an emly bar, whethr earningth I or the
first time or warming up for a personal record. Lie down on the bench with your eyes looking straight up. In this

thatwhn you ook u, your yesare focused on th down sid of the br (Fgure 5. Ths means justa hort
distance, not several irches,which would increase the diffculty o getiing the bar

Figure 54,5 poskion forthe s5tup. Th e ook st 93 th bar, P the body e one ditancs o he benc

Your feet should be flat on the ground in & comforiable spacing comparable to the squat stance, with your shins
‘approsimately vertical. Your upper back should be flat agains he bench, with your lower back in an anatomically
normal arched position - at first, We'll modify the back arch later




Figure .5 Foo and kg postion onthe e

ting into position, take an overhand grip on the bar. Your grip should be somewhere between
and 24 e, meared betmee he. ndon Tgere, o on s sacen A ences n Showide widh, This
qrip width will produce a vertical forearm for most people when the bar is on the chest, a position that produces
e mostrange of mation around the shoulder ot during the movement. The b shouid retan the hel of your
i (no upnear thedngers. et ciecty ot the bonesof e earn, 2 s bl ransmite o
arms and to the bar goes directly to the bar without being channeled through th Wray fingers
Sround the bar APTER you have set 1 corecty on the necis of our hands. Ths 61y 15 bet aceomplshed by
Pronating your hands, wih a Siht inernal rotHon of your arms.

Figure 6. Gl ot for the bench pres:

You are now ready to take the bar out of the rack. Look directy up at the ceiling, above your position on the
bency and push up o the ba, locing out your elbows, Wit elbows loded, move the bar out t 2 positon
direct over the line of your shoulder joints — the glenohumeral joints~ to place your arms in a perfectly vertical
postion relatie i th fins and thus o the for. Dont op Refore you get he bar over your chest because If

ar will be over your chin or throat. Make sure the bar gels out to the place it needs to be, right over
he Jont. Thisls he place whare he bar I i balance at Iocout, where tere Is o moment arm betveen e bar
and the fulcrum that is the shoulder Joint. Move the bar to this position quickly and without hesitation, with your
elbows locked out the entire time. Your spotter can help you do this the first few times, just making sure the bar

¥ and chest,
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in the look at the . You

will be staring at the ceiling directly above the bar, and the ceiling with the bar in the foreground wil comprise

your entire field of vision. This picture is your reference for the path the bar will take as you move it down and up.

You will see the bar against the ceiling in the lower half of your field of vision. Look at the bar's position relative to

features you see on the surface of the ceiling. Dont look at the bar; ook at the ceiling and just see the bar.

Move the bar a tiny bit. Notice that f the bar moves even a It you can tell by the change it makes against the
ceiling. The bar moves and the ceiling does not, and the ceiling is therefore your position reference for the bar.



Figune 58, e e g o Tl the foas; the yes ookt
g, 1 o

Hote arefuly te postion of the bar againt th cellng. You il lower the bar 1o your chest,touch
ches, and then v the par righ back 5 exacly e Same posiion. Sare at e place on e csilng where (e
bar is 0 go. DO NDTIunkatme b o mores;do NOT flow th Bar Wi your fes, ut ot tar o e coling.
Youars going o make the bar 90 place everyrey

2 ot ocad oot cor he Shouders have Your spotr ouch your chesta few Inches balow (nferior
) e bars rtial posiion, atatoutthe middie

after s the finger away. \emewwlluumeﬂemve\yvdennfvmepemlnnwurchestmmu(hmehar
W ere i o poti and you are banehing alone nsde rock ulock o b srlgh ot i s o
then allow them to drop towards your feet a ltte on the way down. Just a lite. If you o

il b e Same 55 he Sp0ars oueh e b wil cntac your Setpu 5 fon ches blow oot cvices,
and therefore below your shoulder joints. Note that the precise position the bar should contact the sternum will
{ary with the chest up poslion of th Ifer onthe bency but the middle ofthe seroum, a few nches below the
dlavidles,is a good place to start. The goal here is to produce 3 bar path that is not vertical, for reasons which will
e acosseq o

With this in mind, 00k at the ceiling, unlock your elbows, lower the bar touch it without
stopping, and drive the bar back at the point on the ceiling your eyes have trapped. Try it for a set of five reps.
Vouh noics (mmediately that f your eyes dont move from thelr xed postn, te bar will 6o  he same piace

very rep.

i e eyl ck i 00, of the tme the st ek sk rodice o b o
path. Even i you are “poorly coordinated;” you should be able 1o do a fairly good bench press within a couple of
sets by using this technique. The groove;” as the bar path is often referred to by bench pressers, is the first and
most frustrating problem that novice trainees will experience because the tendency is to ollow the bar with your

5. By focusing your eyes on the ceiling, you can eliminate this problem the vast majority of the time. If the bar
finds the groove automaticall, s it does vith this method, you can direct your attention to other aspects of the

he key to the whole method Is staring at the fixed position and not at the mowing bar. If you use a fixed

reterence pointfor tne bar posion,youcan male the bor 9o the same place and ereore o e same

llow the bar with your eyes, you have no way to direct the bar e place every

o are 1ooing t e 1 You o meving and P at o pace you want 13 50 T e same

Brincpl Used i hita GoIf bal o 3 tsnis bl e Implement moves t th frget (he bal) and te trget s e

of the fixed eye gaze. Granted, tennis balls move and golf balls dont (until theye i), but the principle is

the same. The brain coordinates the hands to take the implement - the dub, racquet, pool cue, or bat, or the
sword, sledgehammer, axe, o barbell - to the target, because the target is the reference for the eyes. When a

tennis ball moves, the head and eyes move with It rendering It @ stationary point. Fortunately, most ceilings dont
move in most weight rooms, so our task is easier than McEnroe’, but it is similar in that we are driving an objet

in aur hands toward o safonary thing we e actvely lookng . There are smilriiss bebreen ssemingly

dverse acttes sl of hich Inilie movement direcd by e eyes Whethr th object of te movement s

Catonarsof I oton, e mplament o hands Goos whors e e sase 4 o

Do ananer setof e wit the br, einforcng your eye poston, snd ten rackthe bar. This s done with
locked elbows, after the last rep s finished, by moving the bar back to the uprights, touching them with the bar,
and then seting it down In the hooks Should you have 5 pter s movement back i th rack should be

ered. For the next sets of five reps, add weight a ltte at a tme — 10 pounds at a time for smaller kds and
om0 ar v 30 pounds or Bigger Dainecs - untlhe bar pecd beind 15 o down ondyou form Sarts
to change. Stay there for two more sets of five, and that s the first workout.






Since tre bench press i tre mos popular erercise in the welht oo It of people do . Since s of
pecple do 1 lt of people teach 1 and o of exremelywrong vys b teach e been

10 way 10 get the bar offof you by yourself in the event of an accident. Normally we let safety follow as the Iogical
by-product of effciency but for the bench press, we'l pay extra attention to ways to avoid getting killed under the
bar.

Hands and grip

The bar, being over the head, face, and neck during th berch press presets some sigifcat saety
ved. The spotting will be dealt

witn indetal later, 50 these commenls wil e i that o must oo,
e bigges, cumbest, most common problem miolving th hands i the use of the thumbless o1
copt for the saune thare b G humbless o n barbl raing. U 5 hombles o115 Issbaoutly tre
o decn oo o ks W7o t Sfon a0 s et ments 1 perormance g el Vomy 1 Sarc
it & umbless oip in an atmpt s get th bar over the very end of the arms, with the \everage off of the
wrists, which is ut doing this with 2 e same position can

v
b obiained with the thumbs noaked around the bar - The risk of Raving an unsecured bar ovr the
ostis st oo . The gl s humles I e squot because e bar ot o o e, Fr e benca
press, the thumbs secure the bar In your grip, the

the end of your arms.




Figure .10, () e thures g . mere are onya few and usng the
s 5 one o . Yo a1 e o S sk 981 1€ o S o 1 1, vt e poteel o
3 he b sou e,

e bestspoer i the world cannot reack Qi nough o e you fom  dropped bar The danger of
s camna wely b 3poecota Ut S Seeshe aos o  drepped bar rsianc. T e Ui St sy
et an avera0e of v people ars kled while vaining it eighs esentaly i ofthem under
press. Wihile u sl dontwant o be one
e e wha werem. Ty sk o g o Sraces s o the b, s e 1o ok o o
whenthe ambulance comes(f anyons s there o cal 11, 1t doesntdisuptanjone elses paining.
 problem with the thumbless orip Is that It diminishes lifing eficency: what the hands cannot

squecter s olders camt arve o efcionty. Ths Bhehoménen can be cbsersed ahen Joure bin arge.
diameter bars and fat-handled dumbbells: a 2-inch bar Is about twice as hard o press as a standard 28.5mm (1
1/8 inch) bar. This difference is due to the inability of a person with a normal-size hand o effectively squeeze a
fat bar with 2 good tight grp: Saeczing imalves dosing th thum and fingers around he b untl efect

pressure can be applied with the forearm musdes in isometic conraction, increasing the tightness of the muscies
on tne disl Sde of the elbow, maing rebound out of the botom more eflcient, and nceasing Mot unt
Tecritment throughout the arns and upper bod (Disal 1 the end furthes fom the center of the bod and
prosma i the losest i t) Same lfes ke to think about leawing thelrfingerprins i th kwr of the bar 1

increase their squeeze. The thumbless arip is an excellent way to voluntarily reduce the lfter’s abillty to squeeze.
e mar Ty & yourscifor Gemoncoaton perposes, vins hgm veigh,leas.Many big bencheshave been done
with a just ke some.

people get very good at daing tings ineMdenty e poine s hat St e Sandard o115 el v more
effectiv, it should be used by everybody who has thurnt
mbless grip is an attempt, as previously stated, to get the bar into a better position in the hands. The

foro generaled by th sholdersand ¥iceps s delfered 1 e by trough the bonesofhe forearns. The
CTicon Bansmisaon of power e br would b recty rom he necis of he pame t th b, Brough .
{orearms posiboned vericaly direcy under the bar, 50 that o Moment ar exiss between e wriss and the
bar. Most people look at the bar, see the line of the bar in the air over their eyes, and then place their hands in a
position that pus the knuckles in a parallel line with the bar. This position will produce a distance of 1-2 int
between the bar and the wrist - resulfing in a lot of Unnecessary leverage against the joint, and an ineficient
force transmission configurat

s discussed Inthe press craptar, he best way o poston tre rlp eMcanty s o st the rip idth st he
index finger and then rotate the hands into pronation by pointing the thumbs down toward the feet. This motion
aligns th bar with he“radial ongitudina ¢ase” and bewween e “therar eminence” i high 5ot adacent 1o
the thumb) and the medial palmar ("hypothenar”) eminence on the other side (see Figure 3-10). Then, just lay
your fingers down o the bar and squeeze the fingertips into the bar. When you take it out of the rack, the bar wil
be on the heels of your paims, irectly over your forearm bones, as shown in Figure 5-11.



Figure 11, ostpeope il b 3nd e the ar proces wih the bar g prpendiaar o he Ine of he nuckes (). Th bes postin &
“Sivrad by 65t he hands o ponaton (8, and 1 Saeng th o (). e he Postion o e S  reBEon o the and

This position hooks your thumbs around the bar and removes the wists from the Kinatic chain. Once your hands

Ssian in your hands, not tension. Carying your deadiif grp habits into the bench press and the press
s just not produciive.

Itis common for the bar to shift back in your hand, toward the fingers, during the set, so that the bar ends
4pn 3 compltalyiferent ostin fom where i srtzd, This s the reslt ofnot mainaiing 2 bghtgipduring
the et 1ftre much atall, it can change ing mechanics by altering the position of the load relative

et droag T . g 5 change i Slbow o snaulder pamiion during e 1 ke T the bar ol
ki he honde, ok 1 T8 ek r9ie b 1 a1bows 3 Svolders, and oy have s 3t
thelr drive. The bar should remain locked firmly in place during the set for efficiency and safety.

ip width, within a certain range, is largely a matter of individual preference. Since you are trying to
develop general upper-body strength, your form should be generalized, without t90 much emphasis on any one
muscle group and ith a lot of work for all of them. The greatest range of motion is obtained with a grip that
places the forearms in  vertical position when the bar is on the chest. With a wider grip, the bar doesnt move as

s served. This range allows enough leeway for people of all shouider widths to find a grip they feel strongest
with, while preserving the longer range of motion. Too much narrower a grip will, for most people, take pounds

off the work set by placing the responsibilit for most of the lockout on the comparatively smaller triceps, although
most lfters can close-grip a faily high percentage of their standard-grip bench press. A wider grip shortens the
range of motion excessively and takes out too much bicep, as well as producing a longer moment arm between
the hand and the shoulder foint. Heavier weidhts can be benched with a wide arip since the bar doesnt have to



move as far (the legal width for powerlifting competition is 32 inches between index fingers).

T"&rs brachii

Pectoralis mayer

Figure 12, The map s o i the benchpres.

But e are trying to make people strang by using the bench press, which isnt necessarily the same thing as
making people bench a heavier weight. Most people will sel-select a medium grip when they first do the exercise
anyway It feels more natural than a wide grip, which must be practiced extensively before it will e productive. A
medium grip gives all the musdes of the shoulder girdie a share of the work and produces the kind of overall
shoulder and arm strength we want from the exercise.

Elbows

An understanding of elbow position is essential for lfting efficency and, once again, safety The elbow joint
s at the distal end of the humerus, as It articulates with the radius and the ulna. The bony knob on the end of the
ulna that most peaple think of as “the elbow” is the olecranon process, to which the triceps tendon is atiached. The
pecs and dels attach to the anterior side of the humerus up by the shoulder. Essentiall, ai the force being
generated by the muscies invoived in the bench press moves the elbow down and up, and the forearm parallel to
the bar with elbow directly underneath the bar sa that no moment force develaps between the bar and the elbo

e action around the shoulder joint contributes to the movement of the elbow, but the shoulder doesnt - or at
least shouldnt ~ change its position against the bench while the humerus is mowing. Think of it a If the elbows

Gl




Figure 513, fores e

“The position of the humerus while it moves the bar is crucial o the success of the movement. This position is
determined by the angle the humerus makes with the torso as It proceeds from the lockout position doy
and back, as seen from above. The bar starts at the lockout positon directy over the shoulder joint. In this

Support. At the bottom - on the chest - a humerus angle of 90 degrees o the torso, a position of complete
bduction,” would have the upper arms at right angles o the bench, parallel to the bar, with the bar directy ove;
the shoulder Joints. If mechanical considerations were our only concern, this would be the ideal bottom position
because it would produce a mechanically ideal bar path, with zero moment betwieen bar and joint through the

whole range of motion, and zero force to apply on any leverage between bar and shoulder.
it mechanical considerations are not our only concern. We need to be able t train the bench press
without injuring our shoulders. Shoulder surgery is 2 GREAT BIG DEAL, 1 assure you. This makes anatomical

The press i never a problem for shouder heathbecause when you are staning,the sapuls re e to
rotate up and in toward the spine as you e This allowsthe scapular posiion
Tomeris e o s e o S0 ot s 45 pGoment eamet e bery oo on B ]
el actomion and cracod rocessos - and he oloter Sl and bcep sndons The sapula G0 ot of
the way of the humerus because it can "Mloat” o a position that doesnt hurt anything (Eigure 3-5). In fact, the
scapula is pulled out of the way by the trapezius muscle as the bar s shrugged into lockout.

the bench press positon traps the scapulas under the rib cage into a solid platform against the
bench 3z the chest 1 shoved up and he backis arched. The scapulas are adduced - pinched tgether or
reracted. They do not move If the positon is assumed correct because ey e funcionng as te nterface
betacen ine body and the bench. Therelore, they canot accamModa he humerus If It apbroaches the bory
processes. Since the scapula cannot adjust 1o accommodate the humerus, the humerus must accommodate the
Sapula by saing out of the way of the bony processes 5o tha they dort saw a hole through the roator cuf

her keeps the scapulas outof th way by lowerng the elbows, and thus the humerus, fom 90 degrees
of bucion  Svuuk 75 sesrece Thie R Sawe e hmerss t vavel Hom 1odout somn siion that
permtshe bor 1w 1he cret - he ongestrongh of maon o can pe made i o SYaI ot and bock
0 lockout without approaching a position that would Impinge the shouder. But as mentioned earlier, there are.
mechanical considerations.
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most mechanically eficient bar path would be one in which the bar traveled vertically down and up.

s equivalent to the distance along the sagittal plane betiveen the bar and the shoulder joinis. The farther the
elbows are allowed to drop out of abducton - I.e, the lower the bar is along the chest - the longer the moment
arm is against the shoulder Joints. The bar follows the elbows: If they rotate away from the ribs, the bar goes up.

st toward the throat, and f the elbows move toward the rib cage, the bar moves down toward the belly
Figure 515

MA

1



upper arm angi determines the po: where the br i touhthe e The lower the ebows, the owe th bar, and high
o it v oo o v o o, he e e G S e L e i 1 ¢ ares i o o
. (4. = momert o)

our elbow positon is therefore related to the bar position and to your individual anthropometr
example, an experlenced, proficent lfter with good upper back flexibiity can arch his chest up high, thus allowing
the bar a shorer vip down and up. Ths ecinique Wil have te bar touching lower on the chst, oward the
botam of the sternum, a5 the 1o cage rotates . Fo a person wit less flexbily n the upper sine,tis bar
positon on the chest oud require the elbows 1 be at an angle of pehaps 45 degrees (0 the torso, about
oty eeen thochng te 15 g a1 Ine Wit Shouldara. BubSnce st expentonced, exibie Tier 108
s ched o higha, s SRoLIGa e cose narsontly e boor of h 9t wher wened rom he S
This effect s due to the steeper angle that hs flexibilty allows his upper back, and thus his chest, to attain. This
steep chest angle allows his elbows to stay more in line with his shoulders than they would for a less flexble
rainee.

More important, as the chest rotates up, the shoulder joint rotates into a position more in line with the bar
n the chest when the humerus is n the preferred 75 degrees of abduction. This rotation returns some verticalty
1 the bar path and some mechanical efficency to the movement by reducing the distance ~ and thus the moment

~ betvieen the bar and the shoulder Joint (Figure 5-16)

Morert A
o
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The correct humeral angle can actually vary quite a bit among individual ifters, from 75 to perhaps 45
degrees depending on the flexibility of the upper back and the ability to produce a high arch. Some lfters use an

shoulder, as well as a humeral angle that eliminates most of the pecs’ function from the movement, reducing the
usde rass Imolved and te eficency of th It as an exercse fo the whole upper body. Ths techave works
well or powerlfers wearing 3 bench pres st that does much o te work of the chestfor the e, but for
Gencra) byangi aning porboses e ot

Chest

The chest, for bench pressing purposes, s the anterlor rib cage and the muscies attached to it. The main
chest muscies — the pectoralis majors, or pecs - attach to the humerus at a long insertion point along the upper
third of the bone. They wrap across the rib cage to a long origin along a line from the botiom of the sternum, up.
0 the dlavide, and along the clavicle two-thirds of the way back to ts distal end at the shoulder, with the mu
fibers fanning out in a broad angle. The frontal deltoids attach with the rest of the deltold musdle at the deltoid
tuberosity, a bump on the lateral aspect of the humerus, almost halfway down the shaft of the bone. The delts fan
backinto the shoulder and attach to the distal one-third of the clavicle in front and to the spine of the scapula in
back. This wide angle of origin allows the pec and delt muscles to apply force to the humerus over  range of
angles of insertion, thus permitting a range of effective elbow positions in the bench pr
Itis important o understand the relationship between the pectoralls major and anterior deltold muscle
atacment o e Punerds and th angle o tose atachment. Viwed fn e horzontal (» s sectin of
your spine), th .
Foter s Fare a15. T hghir e 69 of he €hess e Highesk pint on i i cage abene he e he
steeper the angle vith which the pecs and dels attach to the humerus. The steeper the angle, the better, because.
of the increased mechanical efficiency of the contraction caused by the steeper angle of attack on the humerus. A
lever system exhibits greater eficiency as the force gets doser to being perpendicular to the moment arm. So the
higher the chest position above the arms, the better the pull the pecs and delts have on the arms. This effectis in
addition to the mechanical improvement that the chest-up position produces in the previously discussed
bar/shoulder relationship. The short version: keep your chest up high wher you bench.
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No discussion of the bench press would be complete without an explanation of the function of the fats i the

lower back, from T7 down across the thoracolumbar fascia to the iliac crest, covering the area of the entire lower
broad origin turns into a large flat musde belly that inserts by means of a thick, it tendon on the
anterior medial side of the humerus, parallel to the pec tendon insertion under the armpit. The action of the lat is




thus the opposite of the pec’s action - the lat pulls the humerus back while the pec pulls it forward. That's why
chin-ups train the lats, and bench presses train the pecs.

Butif this s the case, what function could the lats possibly have in the bench press? They cant matke the bar
o forward (up), because when they conlract they pull it backward (down). A case could be made for a large lat
muscle belly providing a rebound surface for the tricep as it approaches the bottom. But it s more logical that the
contracted lat provides further reinforcement for the chest-up position, since a contracted lat would pull the lower
backtoward the shoulder, if permitted to do 50, and would be aided by the other musdes that establish the arched
position on the bench. The lats contribute to the bench press, but they dont do it by making the bar o up, because
they cant. They just help keep the chestup, a very important function, as we have seen (Figure 5-18).

—
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common problem that could be considered chest-related is the falure to touch the chest with the bar at
the bottom of every rep. Sometimes this is acdidental,if you Intend to touch but miss. If this is the case, youll get it
on the next rep, and the error will happen acadentally only the first couple of times you bench. But dont play

barbell doubles In weight but s traveling only half the distance it did on the first day of training, the work has
You have wasted three months on training a partial

‘Sometimes 3 partial bench press may be done on purpose. There is a school of thought that justfes the use

of less than a full range of motion by claiming that the pecs stop contributing to the movement when the humerus

reaches 2 90-degree angle with the forearm. (This same "analysis” requires an above-parallel squat because the

precisely because they dont do tat. We want hese sxrclses 0 waln Ios of musdes twough 1019 range of
mation. We like it when some musdles are called into function as other musdles drap out of function, and when
muscles change their function during an exercise. This Is because we are training for strength, to increase the
force we produce n a big, general movement pattern; we are not training a "favorite musde” We are not
‘concerned with our favorite musdles. We do not have favorite musdes.

he e of the full ranne nf mafinn i therafrs Imnactant far fan werv annd raacane Firet it allawe wai i



quantify the amount of work you do: if you hold the range of motion of an exercise constant, you are holding

Consian th disance vriable I your work equation. Them, fthe force you can exert on he 1oad Increases (Ifyou
Iift more weight), you know that your work has increased for a given number of reps. You kn the
i me’distance, and the weight Is heavier, 5o you know youte stronger. You can therefore compa

performances, both between lifters and between your own workouts over time. If you touch your chest with the bar
evry me o bench, progress  or sc thereof - can be assssed. Tisprngie obviusly applies 1o every
exsrae with a rescribed range o mo

o, ul-ange-of-moton srerdises ensue that srength s devloped in evry positon in whih the
OIS can aperate, SwEnGn GeVeIopENt 5 EXTemely specii: Musdes get song n e posiions ey are mace
o he Srong i a1 In preciscly he way iy are wained. And moson around  Jo s wselly compesed of he

functions of several musdies working together in changing relationships as the movement progresses. For

instance, a quadriceps musdle worked through 30 degrees of ifs tion on 3 leg extension machine will

adaptto'this training by improving its ability to function in that 30 degrees of motion. The muscle will not get mu
Ise in its range. And ail the other muscies invol squ g

usethem ina arity o positions then e must ain trough  ul range of oo i o way that syengihens the
hle range, Ay jint about which movement can o wil beneft o haing s enire funcon mproves. S

2 tre mukcies Tt move 8 Joint should be. exardsed, using a movement that calls Ino play a5 many of (e
ustes e 1 clonty and ety posable

sencn ress, e the sauat benels rom  certan amourt of rsbound outof te bot, usng tre
Seuh refle phenomenon tht s a feature ofseletal musle (Elure 5:19). It akespractcs and good ting t

Sghten up te battom of the movement enaugh tha you can get 2 crrect esoun evry e v scally
bouncing the bar offyour Sternom and ri cage e an abjecton  rampoln

it 5 b 3 10 - 0 e o Sk % (4 -3 1S o), . e (oafl 0 s, Secind, s &3 Sl
e ength ht TeSe B th s (01t e genrat by 3 ol and gl gt Easooeg s i S s e
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A compelition banch press (haoratically at least) has no rebound due to the tachnical rules, which specify that
the bar must cease its motion al the bottom before being driven up off the chest. A touch-and-go bench pross
allows you 1o [t more weight than a paused bench press. It must be said that a cheated bench, with a heave of

bench press uses rib cage resilience and hip extension o aid in driving the bar up. taking

B
H
H

You should be aple o recognize excessive bounce and know when a correction needs t be made. For both
the bench press and the squat, optimum bar speed ocaurs when the bar moves fast enough (o eficiently elicit a
stretch reflex and thus oermit an eficient drive un. Bar sneed i oo slow when the descent oroduces fatiaue. as it



 down, s0 that you must decelerate against b ight on the bar and the
effect ofits excessive velocity on that load - where. e bar is actually heavier than the weig

hen Jams your chest hard enough ge your position with the impact
and then siows down markedly a couple of Inches up from your chest. This excessive bounce ocaurs because you

allowed the downward veloty of the bar to increase In an attempt to increase mechanical rebound, so the initial
upward velocity of the bar was due more to the physical rebound tha to your active drive off the chest. This
/eans you had to loosen your position to let the bar speed up s it dropped. If its bad enough, the bar path will
cange afer the rebound a5 your elbows shifpostion fom the ack of ghness n you latsand delts. Toe whole
messy ing 5 et of s ackof ghiness onte way down,and Ecan be emsdled n & cupls o
one I you cant bounce the bar
o your 11 age,ont you canY bounce I 1 you st b 0uch your chest Tk about muchng Just your vt
not your chest, with the bar. Or you mightimagine a piece of glass on your chest that you have to touch but cannot
break.
Visualizing a light touch usually worls, but it deals with symptoms. The best way to fixa bouncing problem is
o address tat ts root: by learning 1o be tight during the movement, and in a way that can be applied to other lfs
as well. Itis a way to conceptualize the It so that tightness Is built in and elastic energy can be stored in the
eccentric (negative) phase for use in the concentric drive up. The bench press, like the squat, consists of two.
bar and raising the bar. e bar; itup.
A5 you lower the bar down t your chest, you should be thinking about driving up hard, not about the descent.
Focus on up only. In an attempt to get ready for the upward drive, you will iow down the descent and be tighter
e bar approaches your chet, s Inproing your rebound eficercy ane mininizng s age bounce. b

iinking sbout drdng up e e bar s o1 the vy doun, 1o il hve foused on e hing o are actaly
g 1o do, at the best point in the movement to smrt e process Lowering he bar Is awily 50y ond 110U
mmk past that to the drive, you will slow your descent as you prepare to actively drive the bar up. This excellent

oninos wore o anyaxe s wit 3 Il ecconi omponent.

Upperback
This important group of musdles has two functions. First, the upper back needs to be planted firmly against
the bench and u Jatform o drive against while the arms rive th is s done \the

shoulder blades will be adducted, or pulled together, to make a flt spot on the upper back o push against the

bench tsel This stable platform Is the anatomical surface against which the Kinetic chain begins. Stated another

1en you bench press, you drive the bench and the bar apart - the bar moves and the bench doesnt, but you

push against both (Figure 5-20). The upper back and shoulders push against the bench, and they need o be tight

g 0, justas the hands are ight against the bar. Second, the shoulders in their adducted position, and

back muscles as they contract and rotate or “It” the upper back Into  chest-up position, push the rib.

e up and hold the chest higher above the bench. This approach increases the mechanical efficiency of the
pec/delt contraction by steepening the angle of attack on the humerus, as discussed earlier.
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Keeping your back tight is sometimes a difficult thing to do, since so many other things are going on at the
same time. So it needs to be learned I such a way that it requires little actve attention. Think about the "driving
against the bench” model and why you need your chest up. Then sit on the bench in the same position you assume
befor down to take the bar. Before you lie dowin, imagine 3 hand touching you right between the shoulder

During the Iift, minimal shoulder movement should ocaur. If the shoulders move much, something in the.
upper back has loosened and the chest has lost some of its “up” position. The thing that moves is the elbow. Now,

ould joint, so the shoulder o
here is the forward shrug that novices often add to the end of the bench press before being coached. Some
minimal scapular movement Is unavoidable, particularly In a set of more than a couple of reps, but If it Is
excessive, it will compromise your efficency by adding to the distance the bar has to travel to lockout. This effect
can be illustrated by examining what happens during a shoulder shruq and the distance it adds to the bar




movement
e bench and pull our shoulders back o full adductn, it you chest g in 2 goad ositon and
Jour back arched. b your 4ms up wit svaight elocws i posison that Salates e dart of o press.

e oston of Your ands. Now Shug yout oulcers p o he bench 20 hat your sheulde Biades come ouk
of adduction, and note the difference in position. There wil be a 4- to 6-inch difference in the distance from your
hands to your chest from shrugged-back to shrugged-up. This s the extra distance you have to push the bar If you
dontkeep your shoulders bax

Figun .22, te et dance aveed by the bar when th shoutrssre ugged forrd s ot

During a longer set (more than just a couple of reps), most inexperienced people wil let their upper back
deteriorate out of the shrugged position. 1f this happens, each rep i little looser than the previous one and the
bar must ravel a lttle farther each time. At the end of a set of five, reset your shoulder blades and chest-up.
position. If you are able to move them much at al, they have come outof position. Your goal is o be able to do all



“The function of the neck musdies is to maintain the headss position and to protect the cervical spine during
the loading of the chest and upper back as the bar comes down on the chest. The neck muscles therefore funct

1o learn how o tighn up your neck withou pushing on the berch it the back o our head. 46 3 practical
Vout head abouta  bench during te rep;

e Wi our hor mSead o Your e sour 1 nld o i bench, yoo neck musces are SR It s

templing to use the neck o push the bench, as it adds contracted muscie and tightness to the upper back area, but

itis too dangerous a habit o let become established in a novice lifter. If you become a competitve lifter and

decide that pushing your head forcefully into the bench is enough help to your bench press to warrant the risk,

fine. But save that for later, when you'e in a better posiion to evaluate the cosy/benefitituation.

e 523 T e s o e o nsd g he b res. Cendl iy e o reng the s o e e
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kewise, do not get in the habit of shifting your head so that your eyes can see one side of the bench
uprights when youte racking the weight. Doing so requires that your fatigued neck rotate under a load, and this is
just plain ol dumb. You know where the rack is, and if your grip has been set correcty your elbows are locked,
and your spotter has been instructed even  tiny bit, the bar will get back into the rack just fine without your haing
tolook at one side of the uprighs.

Lower back, hips, and legs

The bench press is an upper-body exercise, but since the lfters feet are on the floor, everything between
the feet and the upper body has the potential to be somewhat involved in the exerdse. The lower back and the

i not deperndent on the feet and legs they are not part of the ket chan (knetic = movement, chain
mponents), Inthe same way tht the arms are notpartof the it chan of the sauat But the correcy utlized
ack i, ané lea aoitons acuallv reoresent an imbortant connecion t he around. In the same wav tne



are a necessary connection to the bar in the squat, even though they're not an actual part of the kinetic chain, the
legs do more than stabilize the lower body as the bar is moved through its path, although that is 3 major part of
their function. Used correctly the legs drive against the floor, transferring force horizontally along the bench
through the hips into the arched back to reinforce the arch and keep the chest in is high position, established

Figure .24 Foree ress postre

Before you have a chance to misinterpre, this is not the same thing as bridging or heaving the bar. That
happens when the butt actually comes off the bench. Correct use of the legs and hips involves only the
mlntznance of chest and backposon,with the force dieded horizonal olong the bench and not vericlly o
. nch. The Gesentof the bar fends o ive he cleatedchestback cown, aking arch ot of e bk
is mad!aunt&\v pporte, e leg are from e feet ogaint e oo, bock up long e bl g 5
nirol

hamwmg& e acaly counter th 105 of orch -t 5ock ané ches nelgn b renforcing the e from i
floo



Figur .25 ot the sme thn = dezbed i the prevous fere, Th s g, and & b hai o acre

Bta common problem usual fllows tr relization ha e logs arc usf i thebench ress rdaing
the intentional heaving of the hips cear of contact with the bench in order to meet the bar earlier - occurs as the
ifer atimps o nerease the chest heloht by using his lower boly (o seepen the angle of i upper back on the
bench. Bridging takes work away from the target muscies by making the range of motion shorter. (The popular

when we arch the back at all, but this program seeks to use all reasonable means t increase strength on the
ench press. Bridging I » goad lace o draw the e, Uig the bt off the bench hias gt  be learned 35
verboten in the same way of the hands is in soccer. The temptation s always there, but if the correct
habis arelearnd carly e wil notusally be  proplem,

rch is casy o learn. Assume your position on the bench, and imagine someone shoving a hand
underyour oo bocko¢ s Ko Yoot Dk i caninct o e Bench. Then imacine o clenehed 1 saing e Same
hing. Keep your 1as n mind when you assume s posiion. Eldure S-26 prodes a reference. Remember tnat
You cannot raise your butt up off of the bench, so s much better o learn to arch without cheating from the
beginning. Make yourself do it correctly, and resist the temptation to bridge your but up.

Figure .26 earning to rc the ower bk

Feet

Yourfeetare your connecton t the ground, I your foat s during s heaw bench the paston supporied
bythe lower body —jour backarch and o chestup postion,everyhing oute usg to i e bar - collapses.
The feet must be in




Figur$.27. Tne mai paramt i te senen

Foot placement on the floor has two variables: width and placement relative to the hips. The feet need to be
enough apart to provide lateral stabilty or the hips and, through the tightness in the trunk musdies, the torso
as it planted on the bench. An excessively wide stance is seldom a problem, as it s uncomfortable and hard to
maintain. A narrow stance does not guarantee disaster, and many competitive lfters prefer this position. In fact,
for a competitive lifer, any stance that failtates 3 legal bench press with optimu chest position s just fine. But 3
novice has enough to worry about with just learning to move the bar correctly and a moderate-width stance
preses fewer technical problemns.
3 problem s plaig the fsetup o a backunder te ps it the nees atan acutsangl. This
sostion Crepina vy s bidge You bk he ah and ha 1+ vt the reston people o I 1 g
Up under your but, and 00 Cose hgether it your heels up ff e 17 youte g0 1 bridge
The heovy reps. A wider snce fonds 1 moderate tis effect I he fee are u up 0 far in  doser sance, th
exanson being done from a more octs knce sngle, tends (o raise e fips A more moderatz e ngle
Generates force more parallel 1 he orso (EKLLE 5:28). Hawing the feet 05 far down, with the knecs 10
salgh, s commonlyseen i noyicelerswho have Yt fearn how o use the ips and egs, This poston makes
it difficlt to get enough "bite” against the floor 1o generate and maintain good tension in
Component (Figure 328, Vour fock posion shoud pe-se 3 et your shin ae neary vt g o ke o
Tow egrcs cTher Wy 1 both axes. Ths way your knoes are imost diocty 1 feet at any width, without
any addocion of the femurs. This pesiion llows for STiGent use of your 1298 n reniorng he arch, but Gocont
reate a predisposition to bridge.




c postiring on the bench s mportant o fearn. 7o youra es st a0 ten poskion sour is s B G
Und () o0 peson, 1 5o £ T 2nd I S 30 W a1 PG G S5 e Aot S S 1 B
o r (9 T 89 st e e e e s for s b The e ot o e e wen e o
rach oge adenion provies 3 poor Brac gt e

T s nottossy st evryody it hlr festup under the lps il urdge. But mosfars who ridge do
50 from this position. A litie wider oot position, particularly with the feet in full contact with the floor, will make it
GG 1 bridoe because the Slock has peen

roper position for the feet s flat against the floor 5o that the heels can be used as the base of the

drive up the legs. As with most of the things in the weight room, your heels need to be nailed down to the floor. If

o are up on your toes, you anotuse the force of nee exnsion nearly s cficenty s you an fyour heels
are planted, unless your feet are back under the hips. Fiat feet are sticder feet, better connected to the ground

through more surface area. A less-than-lat position represents a less-than-complete Kinetic chain. Any rolling of

he feet o the side Guring a rep mples that he nces have moved, e chain has loosened, or te oot

nnection has been interrupted. If you keep your heels down, driving off of them with flat feet, the problem goes

oblem when it occurs is an actual foot sip. It usually happens when the weight is very heavy and

the floor connection is loaded heavily and therefore crucial. A foot sl results in a disruption and collapse of the
resence of baby powder (as is used on the legs in the deadift in meets, or as an aid in puting on  ght

~ usually casual ainers, fitness enthusiasts, or retired powerlifers — who insist on

peopl
benching with their feet up on the bench or even held up in the air (Eigure 5-29). The effect of either position Is
o eliminate the use of the lower body during the movement and thus make the bench press less efficent than it

would be vith the brace against the floor. It is useful for 3 trainee with a lower-back injury pinal
extansion painful, distracting, or otherwise contraindicated, but who s6ll needs t ben u prefer o bench
with your feet up, it might be due to lower back discomfor lack of lumbar flexbilly; If the spinal

stretching s in order. If your back is okay you should be able o keep your feet down on the floor. Blod
barbell plates can be used to add height to the floor for inflexible peaple unil they stretch out or to.
shorter-legged trainees. The net effect o the use of the lower body is to increase the weight that can be lifted, so.
putting your feet up lowers the amount of weight lfted, but the exercise can stll be done without t. The decisior
10 0 a feet-up bench should be made by a liter who is cognizant of the benefits of raining around injuries and
the limitations inherent i doing It this way.

~Figur .28, Incesup posin n th benchpres s 220 than the comention! postan and shoud ok be s By o Mars



Breathing

Asitis for all barbell exercises, air is support for the bench press. In the squat and deadlif, the Valsahva
oneuir (s desoioed n e et choptar) rodes nceased bock upprt. In e bency pre 1 proddes
o the

support for the chest. form of increase oracic cavity due
InGease I pressure provded by the g, el breat. &t o cage ous or o move effcont yander of
power to the bar by the muscles atiached t the rib cage when they contract. If the pec and delt origins on the
external chest wall Sant syuchure then more of the

of that contraction can be transferred to the end of the kinefic chain that does move. When the rib cage is fight,
e forc gesabsabec or dampened, by movement o th chst. Tis Sghiness,along with e suppor provded
bythe o the ground, e bench ress, Ao n e exnded
Shna bostion Bt e archreaulrcson e bench e vely.

iy nrease Inva-sbdomiel presere s comout o e neched ereass I Nea-orac resmre, s
making the big breath the primary source of support for the chest

D fenence

Clossd Glawis
B

he op, s, ol or & more ot filng of the ngs, o bettr
s ang, na beter 2oy

Tne patrn ofbreahng during te bench pres depends on e engt of e setand the abiltes of e

Ufer Nowcesshould take o besth before each re hold tduring the ep, and exile t lacout uig th very

bref break betveen reps i Make sure everything s postioned correcy vare experienced iters may prefer &

one beath o i whle set. Mvzma\annn volves a certain amout of laosening of the chest > el and

re-| Whole setin one breath if it is important and Ifthey

o ho\d et bramth ot lony Host peeme an manage only e reps this ey beore the discomortfom the
equire

i bt he ke BTt rep. T e <t < hen during he rep, the lungs will ncompleely
il due 1 e Toaking oT he 110 cage by e v contacied pece I e beath i aken ¢ he 19p i oce
elbows, the pecs are not pulling on the rib cage and a more complete inhalation can take place. Moreover, when
e bar acall sars doun, everything shoud be 8ght o the for o you fngernails, and this tghness wil

preventyou rom taidnga reallybi breath.Ifyou can breathe durng arep youte nt gt
No breath taken furing the setwil imole e complete exhange o e ul il wlume.of your lungs. Tis

takes oo mnq, reauires oo much relaaton,and Breathing durin

Off he nuge Breath taken before e 15 rep, afer a quick exhalaton hat might consistof only 10% of fosl

olime. Thsshort reresher of st 108 anough n allw e set 0 b6 ied o oty The fack ot 1
amounts to so litte air is the reason you might decide to forego it in favor of maintaining tightness, afer you
practice it

Racking Erors

the bar out of the rack and putting it back may seem like rather Innocuous parts of the exercise, and
most people give it no thought. Please be aware of the fact that any time a loaded bar is located above your
and throat, you have a potentially dangerous situation. The unracking and racking procedures must be done
correcty from the beginning, because most of the danger involved in this most dangerous exerdise in the weight
room is associated with geting the bar In and out of the rack. So, in the Interest of furthering safety in the weight
room, here are The Rules:

1. Do not use a thumbless grip on the bench press. If the bar is not secure in your rip. it is
S8curs atall A (UMb aoun e barby o maans uaraniees thatyou il news dop he bar, but 8
thumbless grip increases, by an order of magnitude, the likelinood that you willdrop the

2. Ay lime i bat s Coming oul of e ack of Mowing backino the ek, 1wl be over your hoat and

o. Thersfore, wh the rack, your elbows must be locked.




This rule applies whether you are being spotted or not. The triceps should lock the elbows over the
fack hooks <o that the bones of th ight line and the weight is being supported by
the sk ponents instead of by the musclas when the bar moves over the head and neck.
The first thing you do when unracking the bar is (o lock your elbows before you move the bar info
position. The last thing you do when racking the bar is 1o unlock your elbows affor the bar fouches.
the uprigh:

. tis common to see

your eyes have found their place against the ceiling should the bar start dowr
rack finished. Many peoplo do hs on the ast
109 of a sot, In a hury 10 rack tho bar. Always wait unlil the 10p is locked oul in the balanced start
position boefore you move the bar back (o the rack.If you're going 1o miss a fep and your spollor fails
itis preferable to have the bar come back down on your chest rather than on your face. I yo
make it o the rack with the bar, your bent elbows cannot support a heay load over your face. This
Sloppy habit ndicates a lack of patience, an unwillingness 1o take a few exira seconds 1o do things.
cortoctly and safely. and a lack of respect for heavy weights that can hurt you very badly in this
position.

You are benching heavy by yourself, always bench inside a power rack. You can set the pins
ata lovel just barely below your chest 5o that if you miss a rop. you can lower the bar o the pins and
escape safely If you do not have a power rack, do not bench heavy by yourself. This is what
s mors people ithbarbels overy year than any ot supd hing people o wih barblls. 1 you
ot tappod undera heawy b, can il you: Realy. |t hanpens

5. 3ol insat on net following rle 45, at lea h sense to NOT COLLAR THE BAR. If you
Samirs e piates Wi cotrs. tor +aloy ke i povier 1 I wergh oo axpaims o0 ot
Stuck under the bar by yourself, you canno it th
undemeath it. Even the cost of wrecking the 1oom by dumping the load on one side of the bar will be

barbell any distance at all fom his center of mass cannot be handled with am strengih. If you bail
out of the rep and leave the spotiar with what is most assuredly your problem, you wil ikely not get
much help the next time you need it

Figure 31,01 th fa ep & 5 omon t s th bar Back toward the rackbeore s th rep e of rheg o 3 proper ot
ot e I 10 S 4 100 S e e e e o b e o oo on
e o o o 17 Gt o o Fng vy 9 e,

Spotters

I many gums aound e word, bench pressing s o team aciit he gy o te b s dolng rest”
while the guy standing over his headis working on his raps. It is truly amazing how much wei
Vorkng ogeiner e his an “sench Bress 1t 1 not an cxbggrton 1 sy hat 1 ok maforiy of big gy

Dench presses are xaggerations. I e spotier puts s handé on the bar auring the rs rep, and keeps them
there for the rest of the set, then who has lfted what, and

There s a perfectly legitimate place in the weight room for spotters, but it s not in the midde of someone
lses workset. Spoters shoud notbe thre i help it  set Th Tol o the pote s hlp get e ar autaf

ine Sartpostion oer e soulders by elping b oercome b ong mament o bt

Tock anlthe Snoulder i, The problem with many spotes 1 that ey create more prablems ta
e bonch press 1 acumllya Sple mowement 5 ecrn corecty ond more poapis hove probiems wil i
Spotters than they do with the exercise itself.



I Ao AP B AR AN A
frst warm-up sefs are not  saety cancern and do ot requie spotes uniess the st 15 i perforning 2
coaching function. As the people need one on the last
arm-up sets, and veyboy should be spoted on e work Sets because he WEIGNt 19 Supposed  be heavy
Exesse aufon and the Insence tht every set be spoied for eveyody s nefiint, umicessary and
botersame o otrer peo who are trying to train. But if your gym contains mostly peaple who cant
e bonerad o el s when 11 12g ety necosary it o5 & bom. Cot ot when youneed o e
e,
v e bench press 3 competent centar 3pot il sufice for all but the very heaviestatempts — the ind
reseried fo 2 meet, uniess youre waining at a natonal-1evl powerlifn X quns manar 1 one of e
rare commortes - ere are more bad ones tran good \bod handofl nterieres wih he Her’s ming, balance,
iew ofthe celing, and concentation b the spoter's atemptng to parcate n e rep. A good handof spaer
s experienced and appropriate with the Sming and amount of bar coniac, respectl of the mental requirements
o th e, and, above all,coneriative abou when and how much o hel
press spotter s@ands behind the head of the lifter, in the center of the bar (Figure 5-32). This
positon can be adjciad 8 e f necessary The primary requirement of the posiion is hat 15 405 enough for

watching the lifter finish the set, to securing the rack by following the bar as it meets the uprights, o taking the bar
outofa sticking point

fure5:32.T standard spttng poston (8) alows for 3 quik a1 3 responsato pralers. B th propr o of the oter
Undlnes e o ey et o Sl s ot o5 e Bvouy 5 o B o T o on v e e bar
e aroy 8

1f you actually get stuck during a rep, your spotter needs to be the one to decide that ts has occurred, that
e wil take the bar, and how much of the weight t take when he does. The bar Is stuck when It reaches a point of
2670 upward movement. This wil shory be fOIoWEd by 3 deterioraiin in posiio o5 he bar begins 1 Move
down. Sometimes you'l be able o tall the spoter to take the bar, and sometimes you wont. Your spoter has to
accurately evaluate the bar velocity being certain not to take  bar that is sl moving up, yet not failing to take it
before itticks for too long or goes back down too much or too fast.
Spotter decides to take the bar, the amount of help provided will depend on the situation and a

ct assessment of it When someone is spotting an Intermediate liter with the last rep of the fth set of five,
the situation will warrant a different amount of help than In the case of an experienced lifter being spotted on a
PR single, or a novice trainee doing the first heavy work set of his third workout. Each instance requires a different
responsein terms of how quicky 1o react, how closely to follow the bar, how much weight to take off whether
help maintain bar velocity, and how fast and how hard to help rack the bar.

S0, in the Interest of fostering a consiructve relationship between you and your spolter, here are The Rules
for Spotters:



At work-set weights, the spotter always watches every rep and is ready to react to the lifter's.

situation. Complete iveted attention s not necessary for warm-up sefs for which the spotter is not

Coaching a novice, bu for heawy sets, when the weight has the potential to cause problems. the

Spotter must ba walching the bar. A spotler wha is looking around the raom during a heauy sel s 0t
s

spotting.
This one is tough for many people because it seems 1o conflict with #1, 50 ty (0 perceive the
nuance: after the spotter hands the bar of o fhe liftr, the spotter must s way until
either the last rep is completed or t help. The lifer is Iooking at the ceiling. so "out
of theway’ means out o h s sigh icure of th calng and the br. I ou are e spoter, do
ot hover over the lifler and o not stick your hands anywhare near the bar, because doing 5o will
Gisracttn Ier, who s saring a he positon rfe s helg” moars tht tho
lier cannet complte the rop. Indicatod by fha fac ina i bar ) has actvaly stoppod
for mors (a1 072 seconds. o) has stated 0 Move back down, or o) has Mmoved 1 8 iecton oher
than up, .e..toward the face, loward the feat, or sideways.
If you are th spotter and you detemine that the lifter needs help, take the bar with your hands and
guide it back o the rack hooks. (T he lifter snould stay with you during ths process. not releasing his
91ip on the bar) But unless the lifler actually needs help — see rule #2 — Do Not Te
This ruie must be stictly obeyed because any rep touched by anyone other than the liter cannot be.
counted as a rep by the ifler. This means that a sat of 5 reps, the last ane of which .
6., touched IN ANY WAY by the spotier, is officially a set of 4 reps. If you are the lifter, this rule
Keeps your rep count honest: without if, you have no way of knowing how much help you were given
and therefore no way of honesly claiming to have done the rep unassisted.

1f the numbers written down in your training log are not honest, you have absolutely no way to
evaluate the results of your program. Since there is no point in lying 1o yourself about your workout,
couning an assised o as yours s poiniess i o ong . This pincipl cbvouslyappies (&
alllifs that spotters. I you let your s o o yurwak sl sl
Rave absoluisy o 10s what youre el banching. ant 0 s you o kg
This Is worlh tspeaiing: any rep touched by anybody other than the fter does NOT BELONG TO
THE LIFTER. As a spotter, you are responsible for contolling your desire fo paricipate in the se.
YourjobIs o help I necessans not 1 sharo the wors and o o Stay away fom th bar uress
your holp is actually needed: the lifter has my permission to slap you for intarfering with
his potential personal record

For both liter and spotter, when racking the bar, make sure that you touch the uprights frst Dont try o set
the bar down directy on the hooks. If you (the lifter) move the bar back with locked elbows unti it touches the
Vertcal part of the Uprights, and then Shde It dow 6D the hools, you won have ® wory about whether 1t wil
sayin the race I the uprighisare touched s, th bar il aiwaysbe sbove the hooks, I Sraihtening out your
elbows got the bar dear of the hools when you fook it out, then locked elbows will ensure that it s high enough to

Qet back ver the ool when youre racking i, (1f your a1ms are shor,you ned 1 se a bench with adlusable
Zorights) Butf yo By t st the bar down on the horizonl surace 14, then you are not al he way back o the
uprights as you try o set the bar down, and you will eventually miss the rack, usually one of the hooks on one side.
This same advice applies to the squat for exactly the same reasons.

erain draumsiances might require the use of to spoter, a3 during the heaw atemps ata power meet,
trmalveghtroom cions wey sk requr more ar one et ot T ol it by
<1sthe unatera er i
ey ot rasck quciog T nove logng i i 1 wi sy erionce 1 pareniarsourc af s
itis physically impossible for two peaple, even careful, experienced people, to pull upward with exactly the same
de of a bar. They will therefore subject the lifer to uneven loading at exacly the

when tht s s mostlkly t cauesan Inury - urig a r2p tht 1 o ey o . Thi i s ofbot the
Squat and the bench press, The problemIn the bench precs s saned wih the use of the single $otier,  perte
reasonzbie zy 1o Spo o the Ve majory of b press warkouts i Wich the weight o the r nas een
correcty selecte
Ch;

The Power Clean

The here is therefore nature of the exerdse. In
cssence, s o alts e bar 1n o i, SFer Wil he Dar = coughtan e Shaulaere. The pewer dean 1
din because and done best exercise for converting the

Sorangh obiained in the omer exercises b power. OWer, easero-sorn exerses ke te vertical Jump reauire
explosion, and plyometrics have recently come into fashion in strength and conditioning for this reason. But the
n and the snach are unique i theirabily o be Incementalyloaded with on inc ezsingly heavier welght
maing it possibl t develop 2 more powerT eplosion n o simple programmed way Since the nature of e
ol ofspors s eplose, Inoling e abetes by o octerote s [ ur 20 abjc, tre sy o
acce\erar&\ e powier dlean is our war agai
i mous bk The Sponges Shal i, il St ncluded tre poner ean n s g Treees with
e comment bar- "ityoursrogrem only allowed you o do ane exerdise, tiswould be thebest” The power dean
e dean, the version of the
e e trm o refers 8 way o g0 e bar o of e oot and o 1t Shouioers ithout sollng the
bar by toucing the boay on the way up, 3s redured by the rules in plce several decades ago. If s s
7 tis done intwo movements (e bar 1205 on a beltor the chest

4 2 forward/back split like that commonly used for the jerk in
e Togbs.when he st shie bogan i ve ovored e 15
the heavier weights that could be lifted with this front-squat-based techniay
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he term “power” as a qualifier in front of an exercise refers to an abbreviated version of a more
complicated movement, the shorter version being harder to perform because the extra technique stuffis there to
make it easier to lift more weight. A power snatch is a snatch without  squat or spli, the use of which reduces the

explosion, without moving the body to drop under the bar. As well see, the term is actally used correcty here as
it pertains to the science of movemen

e S0 s drotageous. Rudo ilfeke, Ohmpe ond Hor Charpn, g 1 .

Any clean requires the lfle to pul the barbell up fast enough and high enough, by using power generated
by the hips and legs, to catch it on the shoulders. After the feet break confact with the floor, force cannot be
applied to the bar. This is because the force is generated by the components of the body that are operating
between the Io2d in the hands and the ground. When the feet break contact with the floor, the bar s moving up as.
fast as It is going to. It continues to travel upward due 1o the Inertia it acquires during the active part of the pull
The faster the bar comes up, the higher it will go, because the faster it Is moving, the more inertia It possesses.
The heavier the weight, the harder this is to do. So the better a lfter is at accelerating the bar, the more Inertia
he can impartto the bar and the more weight he can clean.
Asa corollary a lfter can clean more weight if he can get better at getting under 2 bar not pulled as high.

“This s the purpose served by spliting and squatting: they both shorten the distance the bar has t be pulled by
allowing the lifter to jump under the bar in a lower position. Since our purpose is sports conditioning — not



deaning heavy weights per se, but rather generating as much upward explosion as possible ~ we will use the
power version of the lft

A few authories have tafen the positn that the squat dean s the superior ersion of th If for most
training purposes, arguing that going under the bar ~ when the front squat IS aught s a part f the It
ransates into more foot movement and thus mare athtic cartyover. On s basis,  betier Case can b made for
Ui ths S9If lean. And a cas can be made fo th factinat he Suat cean < Gasie on tn knees because he
hamstrings and adductors can help absorb the shock of the catch. A novice's knees are not yet this tender. But be
aware that the interfere with your if you are learning same
time, The novice using this method will devote considerable time and energy to the task of unlearning a
quadriceps-dominant squat, the result of poor prior instruction of no instruction at all. Incorporating a front squat
into the dean il complicate the pr the dlean any ~our in
doing i, anyway.

The front squat and the back squat are radically different exercises, and while competitive Olympic
weightifters must learn and train the front squat, the back squat i far more important to general srengt
conditioning. Even when used as a part of the clean, the front squat is best left to intermediate-level lifters to
learn after good back squat technique has been nailed down by several manths of training. This, in 2dditon to the
fact that a power dean s pulled to a higher position, Is the reason that power dieans are the recommended
explosive iftfor novices.

term power has a very spedfic meaning in the study of mechanics. Workis the amount of force applied
0 an object that makes it move a resulting distance, and this quantity expended per unit of Gme is power. Written

s the time it takes to perform this work. When wee referring o the total amount of work dane over a longer
period of ime - the duration of a set of five reps, for example ~ the proper term is average power. When the
timeframe in question becomes very short, like the duration of a clean or snalch, the term used is instantaneous
power. Physicists measure it in joules per second, or wals. In our discussion of the power dean and its
application to explosive training and athletics, instantaneous power is what we are concerned with. It can be best
ergiod as e iy I sert force rapicy.—to diplay srength quicy
{srms now: Speeq s therats ofcrange n the positon ofan oec Ifthe drecon of tre speed s
soecid, we reer 1 he elocy of e abjec v ot oV p AL metars per second,Acclerod i he
rate of change of velocity over time - the increase in velodity (or decrease, known as deceleration), or how fast
the veloity is changing. Force is the influence that causes acceleration; for an object to accelerate, force must be
applied to it. Strengt is the physical ability to generate force against an external resistance. (It is difficult to
strength when it is applied isometrically i.e, when the application of force causes no movement of an
object outside the body but rather stays within the physical system of the musdles and skeleton. Isometric force
production is an important part of barbell raining, but for purposes of defining strength, movement of the bar Is
our primary quanting measuremen
wier in the weight room is therefore the ability to generate force rapidiy A more familiar term for this
might b “auidnees: eLpecilly when appied t 16 Wovement o e sody Teult For oy Sports, st peing
strong is not enough; you must also possess the abilty o rapidly employ your strength so that you can accelerate
better ~ both your own bodyweight and that of a physical opponent or a thrown implement. A strong man might
ery wel be abl to 2poly enough foce o 2 very heaw Weigh 0 gt it moving, but 2 powerflmn can get
moving more qui
e Jump is
force rapidly enough 1 accelerate is bodywelght off e 9round, and It is 3 wlaple assessment of genetc
capadity. It Is used by the NFL as part of thelr Combine test to predict this aspect of performance. Studies have
shown that vertical jump. performance is predictive of sports proficency, that power dean performance is
predictive of vertical jump performance, and that power clean performance s predictive of squat strength. Squat
performance is predictive of squat jump performance, and squat jump performance is predictive of power dean
performance. The power dean, by raining the athiete’s abillty to move  heavy weight quicky s the glue that
raining progra
to_understand the concept of power in this spedfic situation Is to compare performances in the
pover ean and e deadii, A5 we have irdacy seen, the deadiit s 5 SvaISH: pul of e oot wih e Ter
standing up with the bar and the bar stopping at arms' length, whereas the power diean continues the pull on up.

through an explosive phase shoulders. A power dlean has a bar path that is twice as long as
deadifts, and it uses 50-75% of the 10ad of a heavy deadiif. Since work is calculated by multplying the amount of
for  the weight of the bar by the vertical di Is, and since the bar s pulled
perhaps six imes faster in a powier clean because it is half the weight of a deadlif, power outputs in a heavy
might o seven times s high as in a deadlift. A deadift can obviously be done with a heavier weight
cause it is a shorter movement with no inherent requirement to te r — if you can just keep it
moving up, however slowly you can lock it out. Rem the be o slow power dleans because they will
rtrackon e shauders, bt heaw dead mightake 57 seconds o pland il b o desdit
one of the most important facts about raining for svength, or 15, or anything else: it

is alway ‘man witha will witha
AL its very core, power is uepement Upon sweng: force prodlcbon capacly at does not Exst ot bé
displayed, quickly or otherwise. However, between two men who both deadiift 500 pounds, the one moving it
Tacer 15 produdng more acceleration - More force over 8 shorter meftame - and s more power. This
capady is the ultimate difference between a strong man and a stong athiete. The power dean s a
incrementally increasable way to develop this power.



Power Clean
Timing & Synch
Recruitment Rate
Commitment
Force Transmission Explosion
Neural Disinhibition

Recruitment Number
Positional Strength

Deadlift
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y strang powerlifier can deadlift two 1o three times the weight he can power clean — because he
probably doesnt train the clean at all. In the early days of powerlifing, most competitors had weightiiting
experience or were coached by people who did. This being no longer the case, a powerlifter’s power clean might
be 40% of his deadIif. In conirast, an Olympic weightifter might clean 85% of his deadift This difference Is a
direct result of genetics and training specificity. At the elte levels, all sports favor a certain type of genetic

powerlifters concentrate their efforts on the slower movements that allow the use of heauier weights. It s quite
Tikely that a weightiifter who can deadliftonly 450 pounds over a 385-pound clean has not trained with sufficiently
heavy weights to develop his absolute strength. His clean would go up f he developed his absolute strength
floor. There is no reason that a lifter with a 385 dean and a 450 deadiift cant get his deadiif stronger, unless he.
is appy with saying at a 385 dean. O It ould be that the povirlifer with 3 600-pound deadiit and » 240-
pound diean has neglected to develop his power off the floor. ("Powerlfung® s a bad choice of name for the
port tshould be"senglting,”but 1 predic that my suggesion wil not b adopted anyime soon) Both sports
@ benefit from more exposure to each other’s training m:

hese cramples syt a way t onsder he remonship of absolue srength o power: you can think of
the power dlean as being done with a percentage of the deadlift. In other words, explosive strength is displayed
a5 2 percentage of absolute strength, The ratio between the two depends on training and genetis, and th

tical jump might be the indicator of the ratio. Training can Improve the ratio to a certain extent, but genetics
wil imit this extent. What Is certain Is that as the ability to produce force increases, the potential fo display that
force as power goes up with it. The extentto which this is true at the extreme limits of performance is unciear, but
for novice lifters, there is no question that the best way to make the clean sironger s to make the deadlift
songer

fhis i true, why train the power lean at all? For some people, this is 2 legitimate question. Older people
S A A A A A oo



thletes, the power clean is the best way to increase the ability o explode — to display power — where this ability
needs to be developed.

The Neuromuscular System

To understand the nature of power production by the human body, you need to understand the way the
nervous sgtem conirls the musle, A detlled discussion f the physiology of musde contracon s ouside the

discussion, and can be found in Practical Programming for Strength Training, Second Edition
gaart 2005) and 1t many oiher sources vry shor versen: The-musdes are composta o mosce fbers
these are controlled by the molor neurons;and the whole system of musdles plus the controlling nervous syste Is
collectively referred to as the neuromuscular system. Each motor neuron controls many musdle fibers, and the
term motor unit refers to one motor neuron and all the muscle fibers it innervates (supplies with nerve fibers).

contraction at 100% of their capacity to do so. This means that a submaximal musde contraction is the result of a
submaxmal percentage of motor units being recruited. The greater the force production requirements of the task,
the more motor units are recruited into contractio



———Motor Unirse —
Neurons R Musde Fibers

e - ot k. sAn oty of g e of oo ks, of e et 0 1 s of e cgacty v
o A e Sovecored moto

‘The abilty to recruit motor units with great efficiency - |, recruit high numbers of them quicky when

s instantaneous high levels of force production ~ is fargely controlled by the genetic endowment of

the Individual. This abillty depends on the density of motor neuron populations within the muscles, the quality of

the nerve tissue, the quality of the nervous system interface with the musde fibers, the type of musdie fibers and

their raio within the muscles, and other factors. Some of these factors can adapt o the stress imposed by training,

and some cannot Th vertcal-fump te s 2 naked ook at the qualiy of the neuromusuar system and is an
Ilctar o th ufimate bllyof n anets o be explos

5 that require te bocy 1o explode It a Wgh level o motor unitrecrultment with heavy loads can

develop the 2specs of he neuromusciar Syim that are capoble of adapting 1 Te S35 of the Xt

gifted athletes who it on their asses, have the potential to be better athletes than their gifted counterparts. The
power dean and other explosive exercises can develop this ability in an incrementally increasable fashion: more

Comuminj



ability to adapt, thus forcing the adaptation to ocaur. This process allows for the controlled and programmed
development of explosive capacity and power.

Power, Force Production, and Velocity

Understaning power and s elatonsp o orceproducton and veloly s essental 5 undersianding how
1 effectively train this capacity and why the power dean works so well at doing so. Figure 6-5 shows the velocity-
povier graph. The dashed line represents bar velocity - very high when the l03d is Ight, and slowing down o a
stop as the load approaches maximum. The dashed line represents power production ~ the force displayed
quickly.

Peak
Power
Maximum
Velocity where
peak power
OCCHrS
None

IRM for Strengih

Unweighted

Movement "
Magnitude of Resistance
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Povier is low on the left side of the graph, at very light weights, because light weights dont require much

be moved relatively fost. The range represents differences In the nature of the various exercises, whether the
exerdise is primarily an upper-body or lower-body movement, and the skil, strength, experience, and sex of the
individual athlete. (Women can typically use a higher percentage of 1RM explosively than men can.) This range
(50-75% of 1RM) I also where the power dlean usually falls 25 a percentage of the deadii

pular Westside Dynamic Effort method, developed by Lovie Simmons, trains power production by
using weights in the range of 50-75% of max in the squat, bench press, and deadlift with an emphasis on
maximum acceleration during the reps. Louie has essentially figured out a way to train the squat, bench, an
deadlift as if they were Olympic lfs, by training them with weights that can be used at the velociy that produces
mamum power.

A logical question, the converse of our earlier one, might be: why do we need 1o squat and deadift to
develop strength at slow speeds f we are training for power? Both types of training are necessary and each type
conbutes o the developmentofthe othr. Again, » man wkth » S00-pound deadift can clean more than
man with a 200-pound deadlift because of the gréat difference in the ability t produce force. But between two
men who both deadiift SO0 pounds, the one moving it faster is producing more force, is therefore stronger, and is
raining in 3 way that teaches his muscles and nervous system (o produce even more force. Training faster with a
given weight requires more force production because acceleration requires force. And when the ability to produce
force goes up, heavier weights can be lifted. This is why the power dean makes the deadIift go up and why the
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be used for a heavy power clean, for most athletes, s the correct weight to use to
improw Toree rodueson. The wetgh < ecw Snoogh v ke e er pull Fards ooy 5 vy nare e
s cesn oo e done without exploson. Unes th bt s moag (st e o7 Ll ot evn rackon e
shoulders. The * Lets learn how to do

Leaming the Power Clean

power dlean is best learned from the top of the pull, down. This means that you wil first learn the
technigue of catching, or *racking;” the bar on the shoulders, so the emphasis In your mind is on the rack position
from the beginning. When you are learning the power clean, remember that speed becomes important at the top.
part of the pull, rom the floor to the mid-thigh, gets the bar in the correct
ive movement that racks the bar, and this lower part must be dane correctly not qui
st From the middle of the pull on up, the movement must get faster, but this cannot be done correcly f
Started from the floor correctly By learning the top of the power diean first, and worrying
t the floor later, you assign the correct priority t the most Important part of the pull. After
all, the first part of the power dlean Is essentially a deadlif, which you already know how to do. When you have
Iearned the top of the pull, we will siide down, 2 litte at a time, into a deadlif making the transition from half a
pover dean o the whole thin
Bt 20 g (45 18) ba wil be cortect for most people t camortablylean the movement with, but
might need a lighter bar, such as a 15 kg women's competition bar or an even
Tamter shop-ouilt ane. There s 0 point In aging weight t the et frs because you are learning the
o learn this s you do with the squat, because to
oo o neca s b s Some eS¢ Clbows ot ound A rooTSBEkor 3 pece of
PVC pipe is too light to have suffident inertia to stay i place during the turn, and learning with PVCis an excellent
way 1o introduce bad arm habits from the very beginning.
Foat postion wil b th same a3 for th ceadi, and smilar t the stance for a at-ooted vertical Jump or
a standing broad jump: place your feet 8-12 inches apart, withyour toes pointed slighty out.

Figure 66 The hase stane for the cean i th same posion i fo  fatfooed it .

This is the stance that allows you 1o apply maximum power (o the ground and begins the process of convincing
you that the power clean s really a jump. You will have (o reset your stance before each rep, because after the.
fumo. vour feet will tand in what s essentialy a sauat star



Figure 67 Th afferencn i g tane (3, rom whethe o bain and the racing anc (8, esanaly he sme 3 he suat sane,

w that you have the correct stance and an empty bar of the right weight, you will learn the hang position,
e ratk peston, and e g posson. i hakorder

Leaming the hang, rack, and jumping positions

First e postion a e (o of e pul uth e bar o e hands atarm lengt and witn sl ooy
straight knees, and chest up, is referred 1 a fon (Faure £5). Get o the hang poson by aking
e EWPTY bar off the floor wiha corect r1p and Geadiiung . The Gorect or

o sde han e 1 ey e or 1 GEBII. The pomer-cleom 1 £ wide onalon o o he
fifter's elbows freely rotate up into the rack position, to be described shortly and will obviously vary with shoulder
widih. Later, we will learn the hook grip, but for now, a normal thumbs-around, or double-overhand, grip will be
fine. Your eyes will be looking ata spot on the floor about 12-15 feet in front of you, just as n the deadlift




Figure 65 T nang sestion. fete the s sbows, meraly rorated,
e the

51 i th Fters chest s up, aes are ok Sghty down, and feet.
ing s

In the hang position, your arms will be internally rotated, placed in that position with the same motion used
o pronate the grip. This movement s used n the hang positon to start the process of learning to keep the elbows
straight, one of the most important, and apparently one of the hardest, things to learn about the clean. Get n the
habit early of snapping the elbows Into this position every time to begin the process of the clean.




next step is to get the bar onto the shoulders. From the hang position, with the correct-width grip, get
the bar up onto your shoulders, any way you Want o right now. It snould si right on top of the frontal deltoids (the
meaty part of the front of the shoulders), well away from the sternum and collarbones. This position is referred to
asthe

Figur 10, The rackpostion, it st up and sbi pited forvard

The key to this position is the elbows: they must be up very high, pointed straight forward, with the humerus as
nearly parallel 1o the floor as possible. Some paople will have touble getling into this position dus 1o flexibilly
problems. A grip width adjusiment usually fixes this. especially i the foreamms are longer than th

Widen the grp a ltle at a fime unill the position is better. If your elbows are up high enough. the bar will clear
the bony nd sit comfortably on the bellies of the deltoid muscles. The bar should not be sitting in the
hands, and the hands are not supporting any of the weight. The weight Is resting on your shoulders, and yoi
hands are trapping it in position bet ur arms and shoulders, just like they 4o in the squal. This posilion s
ecure and pain-free 1o the extent that you will never in your entire lfe claan a weight that will be too heavy o
hold like this. It is imperative that you understand hat this is where the bar goes and Ise -

Sifling on your chest, and not just carred in your hands. You must not $10p with your elbows pointing at the floor
(Fiaure 611)



Fguros-i, postion oo e baron
oo naukers

Figure 612, The e or nerec cbow peston. T fthe problem o Fcng your abows e an e 13 1ou @ I tem (o ha them
1628) repeatecy enough ha Al Gicwn) (e b1 n 15 o poskion becomes eione.

Lower the bar by dropping it down itatthe hang position do not
reverse-upright-row or reverse-curl the bar down to the hang position - you actually drop the bar and catch it.
ome peaple actually let it siip from their qrip before they figure this out. Just catch the bar at the hang, vith no
attempt at all to lower it with the arms. This step teaches two Important things. First, the bar path in a diean must
b as dlose to vertical as possible for physical efficency, and when you drop the bar down from the rack position
dlose to your chest, you are practicing the vertical bar path on the way down that you will use on the way up. If you
un-curl the bar to put it down, you are pushing it away from the vertical balance line; dropping the bar ciose to
the chest keeps it directly above the mid-foot. Second, the arms do not interact with the weight during a dean
what makes the bar go up is the jump, not your arms performing an upright row (perhaps the most unfortunate
exercise ever invented, for several reasons). If you learn immediately that the arms do not either raise OR lower
the bar, you will help Solve the arm-pull problem before it has a chance t develop. And when you practice this
way, you double the amount of bar path practice you can get when you clean. So well start the process from the
firstrep. Just drop it and catch i

Getbackin e ang postion,and hen unlock your e vour s Do s by sking your utbckss
you bend your knees. Let the bar slide down your thighs to a position somewhere in the middle of your thighs. This
position we will call the jumping position because it s the same position you would drop
vertical jump (Figure 6-13). Your elbows will be siraight and internally rotated, just as in the hang position; your
arms will be vertical; and your knees and hips will be unlacked. The bar will not be to0 far down the thighs; it will
be atabout the middle of the thighs - possibly higher if your arms are short or lower if you have long arms - and
i contact with the skin, actually touching the.



Figie 23, Th yrsing postio, ke th postion of th bar i onact wih th thigh. I ol deans, the b sk toueh h placs o the thighs
Befre the rp ocars

“This last point is very important, so much so that the jumping position can be thought of as both the knees-
and-hips-unlocked position and the place where the bar touches the thighs. You find this place by positioning your
hips and legs to jump. Its always the last place you should feel the bar until you catch it on your shoulders, and if
You don't feel the bar on your ‘when you clean, it is wr

“This point cannot be emphasized enough: the bar being In contact with your thighs means that Its in the
proper place in balance over the mid-foot, and that you are in the correct place to jump. Make it your policy to
touch your thighs each time you dlean.

Now, from the jumpina position, with straiaht elbows, jump sraiaht up in the air with the bar hanaing from



‘your arms. Dont bend your elbows. Concentrate on the fact that you are jumping and leaving the ground. Jump as
high 35 you can, enough that you have to fully extend your knees and hips to do it. Focus on your jump the firstfew
times, and then focus on keeping your elbows extended. It will be normal at this point to shiftyour feet from the
sans used fo puling it 3 sable postion fo calcing the b In the rack poston. For most peopl, s
racking stance will approxim; at stance because it will be familiar from squatting, and because the bent
nces o e 1o Abers the-elght 1 h acpping-body nd brbell bect Garite I 1ond 1o h round
s posion. Dont worry about the sance t s pint unles your fet o Iterall wider than you sauat

hink hard about nat bending your elbows as the bar slides down your thighs to the jumping position. Many
people will ry to bend their elbows instead of letting the bar slide, but dont you be that person. If you find that
Yore bencing your ibows anyway, use you lceps 1 lockhe elbows In hard axtenson, and ik about i for
a few more jumps.

Once the at of fumping withte b I your hancsand withyour elbows alghtis iy embedced,jump

and catch the bar on your shoulders in the rack position. itin the same place you had it before, with your
eloows up. Th bar should si0pon your shoulders, notin our hands Slam your eloows up o the rack posion
{fom the 1op o the Jump 9o ram elbows.STaIght direcly o slammea- forward, A your Stoulders a e bar

o o e It £ WU aboutraing You elbows, 2 1 here s ne i betwear Solght elbows ond
the rack position.
umping s the ey The pover clean i notan arms movement atall,and f you st earn thata fump with

soaight arms i the core of the moweent you il never learn & arm-pul the bar. T jum generates e
d movement o the bar,and ate, when your fo is 004, yo wil Bk of e Jump as an expIoSon atthe
155 of the pul. For now, st Jump and sl the bar Onta te shoylders. Each e, b¢ sure that 1) you siart fom

the jumping position with the bar touching the thighs and your elbows straight, 2) you actally Jump, and 3) you
rackthe ba with you elbows up figh. Check th posito of the bar as it passes your chest it shold be close
enough that it touches your shi

During s prachss, you wil i tat your hands get tred,so est them s necded. Check your eye gaze
direction, too — on the floor 12-15 feet in front of you, not straight down and not up at the ceiling - because this
important detail can Gt los I the proces. I 1s o productve I let fatigue Intrfere with concentation and good
form. Take the time necessary to go through this ritial process properly.




Figure 614, Th thce sask postions n th soer ckan: the hang sk, the oG postion, and th rack ot

When you are consistently producing a good jump and rack, you are essentially doing the *dean” part of the
power dean. The remaining task s to get the bar from the position it would occupy loaded on the floor, up to the
place on the thighs where the Jump starts. This part s nothing more than tacking a deadift onto the movement. 1t
an be made more complicated than this, but it s not productive to do so. The process of tacking the deadlift on
sarts attre topand proceeds stepwie down o the loor We wil do tin tree pieces,

r close, elbows straight, and arms rofated in, slide the bar down to the jumping position and
then do the Jump and catch. This 5 the hrc sep, and youve already done. tsewraltmes o
The second step is to lower the bar t a point just below the bot e kneecaps. Unlock your knee:

shove your hips back, and side he bar cou 1 & polnt st elow he botiom of the pateias, In the middle of the
patellar tendon, above the top of the tibias. Siide the bar down by driving your hips back, driving your shoulders

forward, and keeping your knees just a lite g T r loses confact with the thi

down, and you might need to think about pushing it back into your thighs so that it doesnt lose confact, The weight

will be over the mid-foot with your shoulders out in front of the bar, agai ‘aight elbows. It is tempting to
K " on the w

unlock the elbows as the bar siides down the thighs ~ perhaps the tendency is to "cock the spring’
down before the jump? - but force them to stay straight. Your chest should stay up and your low back should sty
locked in posit
this Dnsmnn]usl below the patellas, siowly slide the bar back up to the jumping position, jump, and
p wil

pause; It will be as though the bar has touched a trigger that trips the Jump into an explosion without any
hesitaiion at the point of fring. During the entire movement, the bar must stay on the thighs, touching the actual
surface of the legs as it moves down and up, unbil the jump. The elbows must remain straight during this siding
along the thighs; they do not bend unti afer the jumy
econd step is the hardest one because It is the transition between the two phases of the pull: the
deadiftpart and the clean part. It i the step that causes the most trouble because the clean is just a jump and a
, and the deadiift involves nothing more than pulling the bar staight up at arms'length. This transition phase
will be where you make the common mistakes that occur in a power diean: the elbows vill bend before you jump,
or you will slow down or stop the pull before you jump and cat e you'l do both. Keep your elbows siraight
by maintaining your internal rotation and sereaming at yourself “Elbows straightt” and mainain your pulling
eed until you “trip the trigger” at the Jumping position. Be sure to WAIT until the bar touches the Jumping
Posibon i Jum.






Figurs 45,1 you ik the g poskion crey, th bar rs i on effcent et pah,
> !

U e e Jmong poskon, . you i o 106 10 00 the g, L Bar il vl {0 T acur becaui th bk ange
echme Sulnty e 0 Sl th fr of i A 10 b Gveted o rEah

You do this movement from just below the knees a few times, well introduce the third step of the
movement. From the hang positon, lower the bar down past you is ftion the
bar will occupy against your leg whén the bar is on the floor and loaded with plates. Slide the bar down the same

/2y as before, by showing your hips back and your shoulders forward, keeping te bar a
now against your shins as well, all the way down. A5 the bar passes your knees, et them bend a
o what s acallythe sartng poiton of e deadi.Male sure the bar i low enough,acually I tre osiin
e I vithpates on the bar  he tendercy ere i ol b getow enaugh. From e, ot
up the shins, past the knees, to the jumping position, and th bar in the rack position. um
71 pull the bar fom the botom Up te legs any fsir than a slow deaalift rght now - here wil be b
0 untl the bar gets t the Jumping

posiion. The nsant the bar touehes the Jumping posdan, he ump i wiggered, and not before



g s16. e precal oriroled and 3 e poston for tre e ol

This phase ofthe pul s where Impatience fears s ugly head. Most peaple wll e andous  clean te bar
and one of two things will happen: the bar speed will Increase beyond a manageable speed; or the jump will
happen too early - that i, it il happen too low on the thighs, before me Jumping postion s sl reache
the bar is moving too fast at this stage in the learning process, bar path problems will arise. It wi

e ar inContat with the egs, and herclore I Balance over e Mig-0ot Move he bar Sowl iow s that
You can correctly move it fast later. And if the jump occurs too early;the bar will bavel forward instead of straight
up. This error will cause you to jump forward as you catch the bar in the rack position; your feet will move forward
instead of staying in thelr same horizontal position. Since jumping forward is inefficient, dont pull early. Wait
patiently untl the bar touches the jumping position and then explode into the dean. Incorrect eye gaze direction
can contribute to problems here, so check it repeatedy. Do a few reps from this depth with the empty bar.

Adding weight to the bar

the movement s correct from the jumping position, from below the knees, and from the mid-shin,
youte ready for the next phase of the teaching method. Load the bar with regulation-diameter plates that are
light enough to lean from the top — not 5o heavy that there is any problem with the weight at all, but heawy

t the bar is perceptbly loaded. For most guys in a well-equipped aym, this will be the bar and 10 kg
bumper plates. Kids and women will need lighter plastic baining plates. You will now repeat the learning
sequence from the top down. Deadift the bar to the hang position, drop down t the jumping position, and jump.
and catch the bar in the rack position. AL this point, you will see the whole purpose of this exercise: the bar Is now

heavier, so what do you have to do? You jump harder. This is why we clean.
you dlean the bar from the jumping position, drop down to below the kneecaps and dean it from
i ever I Sin during the slide down and back up, and it leave: ighs as it
touches the jumping position, not one centimeter or tenth of a second sooner, and with no hesitation when It gets

there. After this, drop down and touch the floor with the plates and immediately start back up the shins to the
Jumping posito without 1o6ing ghtngss t the floor. This Gean wil be your st oficialfull power doan. Do tis
Successi iions without 3 ot of repettion at each \evzl,wmatwu start learning o make each rep count.
IfT were coaching you, Id et you do only one rep at each position. After you finish this process, set the bar down,
SetUp 8 correct eadliwlth your ciean g1, deadii L offhe oo, and Lean . Do a Gupie reps rom th oot
like this. If you are wearing weightifing shoes with higher heels, remember to get back off of your toes before
you seritre pul.

s ot unlss thre s a Sming problem or some oter reason t repeat s ep,all your subsequent
power cieans will be from the floor. The progression from the top down serves > emphasize the jumping aspect
of the movement, and once this is understood and mastered, the full pull should be used. Understood and
mastered means that:

During the pull fom the floor, the bar never leaves the skin of your lags
Yourelbows stay staight until after the jump

The jump does not start uniil the bar gets 10 the jumping posilior

The bar landa on your shoulders wih your ehows pelned m.wm it does not land in the hands.
Right now, the spacd happens al the jump, not from the

it feels better, the pull will increase in speed from the floor, but for now, think slow and correct from the
loor and st ot e Jomp. AGoIn Mk ure Yoo eres are Torword and Sghiy dow A mcaractgoce. Oecton
Makes 3 correc deah Much ore QCut, ad  soppy lea can sometMes e repaled wihtis SMpIechange.

tifam the polntat ich the inees unlocat the tap, they do nat e frward any more as the bar

islowered t th lnces, and tat fom just below he s on coun, they 6o mov forard, n otrer words, the
bigs lower the br o the knees, and the knces lower the bar o the floor, Coming b
movement - ialgten your inces Uil th bar dears e, and hen e o the moina posion b oasing
e o up You THghs a5 You exend your i
Using the hook grip
o ouple o woriouts, enough for you to atters,

Start using he hook a1 (FLQuce 6117). The hook arp 5 310cal 1 enabing heaw welghts 1 be sed, It nould
notbe comsidered oponal The o4 o b oamned sefore moch et being hardld 1 the . The

i arip consists smply o aying the midle fnger on op of the thumbnal a5 you wrep your hands around the
har,amﬂ g the bar Sede into the botiom of the “hook” made by the fingers. Ti oip allows e bar  restin

e Rngers dufng e pll ot s Wah I o Sgne 1. Th Fichan betoeen the mboat and the

Ve Tnger prowdes the lp securlly enabing the forearm musdes that would omerwise squeeze the grlp
tight to relax. This relaxing enables the elbows to rotate faster when the bar is being racked. Most people will
release the hook as they rack the bar, due t a lack of flexibility in the wrist. You will need to reset the hook for
each rep.



ot tht he e fnger e fton 5 aroied b re weit
e & s " srodum. The ook rp
T2 s the bar B o than 5 .

After the hook grip is adopted and the mechanics of the movement are sound, the pull from the floor can
“mature” into a more effident movement. At first, the model is siow to the jumping positon, and then fast at the
mp. 45 the pull becomes more comfortable and the correct movement pattern is more embedded, the model
becomes the higher the bar, the faster it moves. This model provides for the acceleration needed to rack heavy
weights. Start the bar off the floor from the mid-foot, and then start pulling it faster as it comes up. The objective
i to be pulling it as fast as possible as it touches the thighs. Since the bar speed begins to drop immediately after
the jump, the momentum you impart o the bar before this point s all itwil ever have.
Concentration is required t provide the explosion necessary for a heavy dean, and this starts during the

concentrator of focus because there are no other factors to distract your attention - no opponents to hit you, no.
ball o cath or hit, no feld of play to deal with. There is only the bar and your ability to pull faster than you did
last time, and thus o cean heavier weights.
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Figure 618, The power ean

Afew notes on this teaching method

13l things about this method make it an efficient way to quickly learn what is usually regarded as a
complicaed s s posibl to buld im o teaching progresson several movement details which - lthoush
usually regarded as necessary o enumerate and teach ~ can happen reflexively within the movement If they are
e

othervise pull the scapulas down as the body goes up, the traps fire into a concentic contraction. This shrug has
been taking place since you started jumping with the bar, but it has demanded none of your attention. Later, yo
an focus on the shrug 1 help you rack very heavy weights, but right now, It already in the movement without
your hang o tink about t This method allows you t focs on develoing the orrect salghtelbow poiton,
Juming high, and keeping the bar close - the more mportant ingsfor & s learning th ean
R mlderct poramt fo. an et ceane he doubie Knce bent o the *second
pul |guve6 18 illustrates the sequence of the power dean. Not the knee position in the first ive frames: as
n the inital pull from the floor, the shins become vertical, placing the knees back far enough to
o e b come p I 1S Arcarpat. A he br oo he s 1 o4 ke up the hghe h nees
will come forward a litdle to a position under the bar as the hips extend. This motion puts the back in a more
vertical position to fadiltate the jump vith the bar hanging from the arms. Then the jump occurs, and the kn
and hips extend explosively So the knees actually extend twice — once off the fioor and again at the top during the
jump - allowing the quadriceps o contribute thice t the upward movement of the bar. Olympic weightlifing
coaches refer to this movement s the "second pull” although "second push” (against the loor) might be more
descriptive. This movement will occur as a natural physical consequence of your getting into the Jumping position
 having the bar touch the thighs as you jump. When you heed the reminder to touch your thighs
at the jumping position, you are re-bending your knees to do it. So instead of thinking about a sequence of

direction, the more time you have leftt focus on the foundation of the movement - Jumping and catching the bar.

Correcting Problems

ower dean is simply a deadlift that accelerates into a jump, after which the bar is caught on the
shoulders. The things that make for 2 good deadlift must also occur in a correct pull from the floor. At the mid-
Wigh the Jump ocur, and for e brbel 1oy p e ack poston it ptimum effieny the bar path must
s vertical as possible and directy plumb to the balance point over the mid-foot. The elbows do not bend untl
sfer the ump s ocurre. And since the hole purpose o the xer i 1S power ro0uGHOn he Movement must
be done explosively.

Stance and grip
e is chosen to maximize the force that can be applied o the floor while the grp i chosen to maximize

racking efficency (Figure 6-19). The stance should be the same as that used in the deadlift. Your feet should be in
fat-footed vertical Jump, for the same reason. W are going to rapidly transfer force to the

§
5

toe angle first to see If it produces the needed accommodation. Too wide a stance dilutes the ability to jump, as is
=




Figure 619, Tre sance 3 s o th poer cesn.

e bar wil be i postion ight over the middle of the foot, as in the deadift. Al major standing barbel
exercises depend on this position for balance and for force transfer to . Lining up the stance wi

forward ove he bal 1 e foo a1 5 Stupton tha il vt 1 be corrected Ser 1 bt ees he Roor,
because the bar wants {0 ride the vertcalline over the Mmic-foo. I th bar Goesnt eave the ground from s
position, you will have to expend some energy o get it back there, or the bar will be forward of the balance point
all the way up. And i it s forward on the way up, you il need a backward pull at the top to get the bar onto your
shoulders. Mostlifters who chronically pull with 3 backward curve in the botiom of the bar path cause this to

by using a sance that s too far from the bar, or by dropping their hips and thus pushing the knees, shins, and bar
forward. If the most efficient bar path is a straight vertical line, using a start position that enables this to happen
dose to the the the bar close and your hip:

“The hook grip for power asthe as noted earlier.
When using it Start with the warm-up sets and use It all the way up to the work sefs to desensitze your thumbs
the pressure. Very heavy deadifis — 800+ pounds — have been pulled with a hook orip, so power ciean loads will

t be a problem. Athletic tape may help if the discomfort is distracting or if many accumulated workouts tear up
the skin of the thu

eople with longer forearms might need to use a wider grlp because the proportions produced by a long

forearm and a short humerus make 3 high elbow position impossible with a closer grip. The bar must rest on
shoulders in the rack position 5o that heavy weights can be used; if the forearms are t0o long, the bar will restin
the hands because the elbows cannot come up enough to bar down onto the deltoids (Figure 6-20). The
only way to functionally alter these proportions s to widen the grip spacing o create a “shorter” forearm, In the
same way that the snatch grip or the sumo stance shortens the functional length of thelr relevant segments. Some
people with exceptionally weird proportions may find the clean impossible to rack. If this is the case, a lifetime of
stretching will not make the dlean any more possible, and these people might need to learn the power snatch as
Teplscement explosive exrcse

Off the floor




e .2 g s oy o the ey o kbt e 1. el sry g s gh it b a1 e the

We have discussed the mechanics of the pull offthe floor in great detail n the DeadIift section of this book.
Al of that materal neceserly applies o the power dean because te rlatonsp of the human musculoselta

with the barbell as it comes off the floor does not vary with the subsequent height of the pull. The vast
alory of the Ohmbic welghaing Hersiure ht deals Wi (e cean 3nd e snoc achses ot he har be
pulled from the floor from a position forward of the mid-foot, and advises that the resulting backward or
horizontal bar path off the floor is not only efficient but also desirable. This reasoning is an example of

detailed attention to their fundamental significance” (Concise Dictionary of Physics, Oxford: Pergamon Press,
1975, . 242, e are not realymrested i puling rom th oo n o manner = demorsatly eficert
Just because some very stron
on descrpton rather than analys. The limiatons of mechaneal eMicency appy 1665 stingenty o Sooneer
WRers than o ess-gited fers vho have a maler margin oferror iy which o dlslay el abilve

espacally e when i 1 not necessoy & pul the sar In'a crved paih - the human Bady can quite
casil conform el 1 the realtes of graviy and mechanics and pull i barbell up in @ Syaight verbeal pai. In
fact, when this happens, the top partof the pull increases in efficiency along with the bottom part, as we shall see.
Itis important o be as efficient off the floor as possible. Most problems that develop at the top part of the pull can

'e bar makes through space from the start position to the rack positon is a major factor in
diagnosing the efficiency of the lit, because it describes the interacton of the lifter with the bar. Observe the bar
path by looking at the end of the bar from a position at right angles to the lifter, with your eyes looking straight
own the bar. Imagine that the end of the bar traces a ine In the air during the If; tis line is the bar path, and it
very important to develop your abillty t form an image of this line. Watch other lifers do the movement, and
Iearn to translate the image formed of the bar path to your perception of the bar as it moves up from the floor to
the rack position.
re are several advanced and information,
but none 15 35 immediately Gsefu n real Gme a5 the experienced ey of & cosch. The power ciean 15 &
complicated movement, and of all the Iifs presented in this program, it benefits the most from the input of an
eerienced caa
feal bar path is illustrated in Figure 6-21. If the correct position over the middle of the foot and the
correct backangie e 5ablned, e VA oEE he oot I 3 wrdcal pan a5 e knec Srarghten out and
e back angle will be constant for at least the first few inches of the pull. The bar follows an essentialy vertical
Dot anih It eaches te umping posiion, afier which 1t urves dlighty away a5 the Ier el5os begin 1 roate
under the bar. At the top, the bar path will make a litde hook as the bar comes back and down onto the shoulders
in the rack position. Individual d girths may vary among life
will be observed in every correct power clean.

s,



Figure 621 The bt i of tne pomer dkan 1 ot fot, the
i e e mToo

Lets review the angles involved in the pull and see what varying them does to the bar path. The knee angle,
hip anale, and back andle are the same for the power cleans pull off the floor as for the deadiift.



Figuns 22, The g for ansheng the powr dean a th sme s orthe adif or any pul from the s the i, e, and backsnges

The conect starling position facilitates an efficient pull. For example, when the knee angle is too closed, as
when your knees are 100 far forward, your back angle will be 100 vertcal, placing your shoulders behing the bar
and your hips 100 low. Two possibiilies exist for the next action on the bar, and in neither of them can the bar
come up in'a staight ine (Figure 6.
L move forward to get around the knees. This usually occurs only with lighter weighis.
Pulled forward around the knees this way the bar will be too far out In front - off-balance forward ~ as It
approaches the jumping position, and the lifter will have to either pull it back in or follow it forward by leaning
into the bar or jumping forward at the rack position. Second, the bar can move back toward the mid-foot as it
‘comes off the ficor. This is what usually happens with a heavy ciean. The pull starts, balance is off forward wi
weighon th nes, 5o he bar et puled backno balne ove th it The ke ange spensand th back
angle becomes more horizontal as the bar curves back into balance during the first part of the pull, below the
ommon sompilcaton of s postion error Is at he backangle ovrshoots equllriam with e pull
becoming more horizontal than it should. This angle throws the shoulders t0o far forvard and causes tre bar 13
follow the shoulders, again making the bar run forward of the mid-foot balance point. lifters can stabilize
reir back angle before It becomes too norizonal But ey won'k need o it bar comes off the foor in an
efficient vertical path In balance over the mid-foot. The correct starting position faclitates this balanced vertical

g 23 52 ) e bar the ses, usiatyany a gne
e, 8 The Nather 5o bt & et o he for
A ot )

correcboth erors (eting he bar moe forverd o bacvard) by raising your s and pulingthe bar
back Nt your hins, (s puting th bar In he correc ine f pul before I eaves e floor You MIght nee
hink about Keeping Your Welght ack on your heels, sspesaly I you are wearing weightifing shoes with higher
heels. Shoes are an important piece of personal equipment, but f they throw you into a forward position before
you start the pull, they will reate more problems than they solve. Remember to get back off of your toes and onto.
your mid-foot before you start the p

e otrems acars when the ks angls s 100 dosed.the back angl s o vertcl the shoulders e

behind the bar, and the hips are too low. The other exireme occurs when the knee angle Is to open, the hip
nie Is o dased. and the back Is nearly paraliel 1 the loor. This set of angles (much 1ess commonty observed



due to the tendency of most people to start with their hips too low) presents a different problem.

Fgwos 24 En wen he o n the st o0 far i front of the
e ere %

i et ko

Here, the quadriceps muscles of the thighs have essentially been removed from the lifl, since their job of
extonding the Knces has already been done before the bar lsaves the floor. If the knees extend before the bar
moves. the quads contibute nothing to the first part of the lft Again, a starting position problem conibutes (o
problems higher in the pull. The back s nearly parallel fo the floor, and this position places the shoulders out in
ffont of the bar. When the bar leaves the floor, it swings fomward (0 get in position under the scapulas, leaving it

problom by adjusting your starling position: lower your hips, 5queeze your chest up, and keep the bar against your
Shins s vou oull



arecan for s oot by ftng the vt bkt
e fretot 4 toce (51

The point here is that a vertical bar path offthe fioor reduces the amount of variation in the bar path higher
p in the diean. Using a start position that produces a vertical bar path off the floor every time makes fo
easlly reprodueble pul o e p because he bor et e second pulrom 3 poslion o bl e e
ositor allows the lifter to focus on explosion instead
ofon'r path and techniaue problems, a5 well 25  making the pul more mechanicaly et
These examples represent the exreme variations in starting errors, and define a gradient that will be
served mmuqhuut beople o diferng anthropomery, Sk, and talent Most sartng postion errors wil ie
somevhere along s coninuum s very G for the I himsel i dtect the st wriatons in saring
positin b eel. Even it weighlfrs eerienc “orm creep In wich 3 good starting postion rodes nio
Tal workouts, The use of  vdeo amera. L an is avallane) 5o you an s the relevant
angles of he eres of an experienced cach are exvemely helful o holding our dean echnique wgether:

These next comments are possibly the most important to understand in the whole discussion of the pull from

entire purpose of the lower half of the pull, the deadiift part s to deliver the bar into the jumping position so that
can be accserated It s far more mportant for tre pul ram the floor w be correctthan (o [t o be fos,
espedially atfirst. Remember this: te bar must be pulled correctly at the bottom and fast at the top. Pull the
Sy and correcty oft e oor, then fast and cose a the top. The offthe-lor arrors mentioned above uevally
occur when you getin a hurry and cither rush through your start position or get impatient and jerk the bar off the

Jump. o squeezethe bar off th floor. The br aluays eaes the o mare sowly than tmave up the sins and
past!
Aoy positon error that is caused by beind in a hurry off the floor will be maanified on the way up. a5



sense your positon in space - have time to make the small
corrections that might be needed to put the bar back in the right place before it begins moving so fast that a
rrection is impossible. Control of the bar position is the whole point of coming off the flaor slowly, so that you

e Jumping position correctly every time.
Jerking the bar off the floor is a common problem for peaple not using this method of learning the power

en ferk the slack out of their arms
g rapidly s it leaves the floor. This jerkis often accompanied by

you start the pull: if the plates and bar ratti
Jerked it Several things work to fix this. Think about"squeezing” the bar offthe floor.Or think about "long straight
arms.” Or Just "slow offthe floor.




Figure 626, reparng to qusez th bar o of the floo () ersus repar o sk the bar o of thefor (5). The bent ebowsand narec
2kl 1ot 1h pulng maON, 0 11 Rk 1t Talows 5 1 Sock comas ot of e Glbows worser he Saton (0.

sure that your eyes are looking forvard enough and not straght down, since eyes-down s often

amam il psup The correctee gaz direction - 12-15 et ahead on he for - mates  corrd or
pull much easier. Your perception of back angle is ) e posiiona eedback you gt flom te sabonary

reference ot o e siog ot ot o ahead of yo. Th oy o2 pint on e oo gves o rea e

“elemetry’ info much easier. Many poorly ave been corrected quicly and

easiybya cue about e eyes.

Through the middie

The part of the pull that encompasses the transition from the basic ioor pull - essentially a deadlift - into
st form problems. Errors that start on
torand new ones. ets eamine
some general princples of force transmission and see How they apply t the power clear
mes, o the exent that Youre Brobably sk of hearing i, tat the bows
ternally rotate the arms as a remind
arms early si

is 1o transmit the pulling power generated by the hips and legs to the bar. Power is ransmitted most efficiently
down a non-elastic medium, ke a chain, as 0pposed o a medium that stretches, like a spring. A chain transmits
all the power from one ?Inimmea e il 3 spring sbsorbs some of th force as it streth

Pl .27 cbows . vyl sk Y are o of 0 s, s, e, 0 e, 4 st el of b ks 1 3
e 3 ey o $arn v e, gt Araghs b



foream. bicaps. m brachialis to relax, which they will be foluctant o do even If there wer time for you 10 think
about it and do i

our lbows might bend because you ae fying o crlor Upright-row the bar with your arms Your elbows
an rofate very fast - blindingly fast, in fact - f the muscles of your arms are relaxed and provide no resistance to
the rotation. The very second you tighten the forearms, biceps, and lriceps a5 you atiempt to use these muscles to
move the bar, you slow the movement down. After you rack the bar, this ightness causes the elbows to stop at th
point where these muscies reach the end of their range of motion in contraction, which leaves the elbows pointing
own and the bar siting on your sternum. (This is another good reason to use the hook grip. The hook makes.
a secure grip without the need to squeeze the bar with the fingers, thus contracting the forearm musdles.)

ansmission analyss canbe apple t the low bac. The bac s the ranamission atached

1o the hip/legs engne, and force generated againt the ground tavels up te back acrossthe capulas, and
Gown the arms o e bar. T he low back 15 notlocked in nard, absolute exiension, it 5 ok a ight st could be.
A round back Is a deformable component In the same way that bent elbows are, and it will result in the same

unpredicable bar path that s he Inewable consequence of unpredicabie orce anster. I orm problems are
ocauring ithout any et patern ris might ncicats tatyour ow backis not 3 Ughtas it o b B swight

Ibows and a solid back position are

Fgwos-2s thoraoc and bt oxenson onerackar
e o

bar approaches te fumping paston:the mostmportant partofte movement: o, I o are
correcty pulling the cosleraing s ovs p e i ingup your sinor Your swests. s ges 1
the migde of the i, me ieger s a5 the bar louches e Jumping positon, and you by o Jump of the
around it the bar. T rescion with the ground during s exloson produces the impule tat Imparts

5 s, and ankies cxtand smulmeous'y wih he nces and hips peing the
rmary contors 1 foree Dvndu(\mn But 1 mporant t understand that e a:(eleraﬂcm of the load starts

st produced by e moment arm o he bock A be ight o 1 00 ways. (Remermber thatthe
momentarn slong v 556k 13 e eyt toncs ewweer he 1000 2 he hipe ot e Jngth f th bock
iset) The pessimizt il vew the load hanging from the avms a5 mament force against the ps trat would be
better configured as a shorter moment arm vith a more vertical back angle in order to joad" off the hips
and low badk. The offecive Iftr il sec the mament arm.of tne back 35 o foal Wit which o accelerate i

barbell more effectively. The same way 2 pitcher throws a ball by using the moment arm provided by the length of
his forearm (no one would argue that a short arm is an advantage o a pitcher), the lifter accelerates the bar
through the midde of te pul by using th length of e moment arm along e back 3 3 tool. Back sength

o llusirate the with the bar on the
e forc hat s e Dot e bock b the wrench nardle,and e N Being 16 b



.Mo i Afm

Q

Figure 628, Th mpotant ecnial cncept o th moment o, o5 Wtrated by the wiench and bl

But in this specific application, the force gets directed flom the hips 1o the bar, and the moment am s the tool
used to command the bar to move faster with the forco generated by the muscles that open the hip angle. When
we squat, the muscles of the hips and back are used to resist the rotation that could be produced by the loaded
bar on the way down. But when e clean, we are using the muscles of the hips and back o produce the rotation
along the back that is required fo accelerate the bar upward.

Remember that the human hip is a Class 1 lever. The back and the pelvis form the rigid segment; the hip
joints are the fulcrum; the hamstrings, glutes, and adductors of the posterior chain are the force pulling down
behind the hips; and the load in your hands s the force pulling down in front of the hips (Figure 6-31).

Fulerum Momenr
A oo,
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Figuns 631, The uran i, 8 G 1 v,

Because our muscles can only contract a small percentage of theirlength, our skeletal levers must multply tis.
distance if we'e going to move anyihing efficiently. This amplification of muscle contractile distance comes at
the expense of groater force production. If you are strong enough that the force generated by the posterior chain
s high enough, the short segment behind the hip joint — the ischium of the pelvis — can lever up the long
segment, and the fength of the back multplles the veloaly of the hip rotation. The short side moving a short
distance with enough force can make the long side accelerate its load over a long distance. This
acceleration starts during the middle of the pull, as the bar approaches the knoes, when the back angle changes
to make the moment am between the bar and the hips much shorler. This change in angle whips the back
through perhaps 60 degrees of angla in a fraction of a second, making the bar accelerate alang with it
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he angle of the back becomes more vertical, faster, the angular velocity - the rate at which the angle
descived by the plane of the back changes around the 24 of th hips - Increases At ocars, the lnear
velocity of the bar hanging from the arms increases as well. The bar hanging at the. arms inareases its
Velodity with e angular acceleration o e back angie, jus ke the ball trown from a orcarm AhippIng roush
the angle it makes when the upper arm accelerates into internal rotation
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A lo0ping bar path would take further advantage of this phenomenon as the bar whipped away ffom the bady.
Indead, this is one of the reasons that a lifer 100ps the bar — the speed of the bar increases if it is allowed to

Jump. If the lats fail to da their job of keeping the bar close, the lfter has o lay back wilh the upper body to
ouner the forward bar travel: pulling s verlical, swinging s horizontal

nd it is here that the analogy to the Jump we have used to facilitate learning the dean actally breaks

down =3 lite, The "wtip” trough te middle of tre pul - usng the moment am along is wha

1l the acceleration of the occurs well below the knees, not at the top as in a vertical

jump for height The knees re-bend m to allow the quadriceps to exte nd

but this occurs during the process of building velocity from the acceleration which started lower in the pull
Velodity builds during the whole acceleration phase, from the floor to the top of the pull, not just at the top. But
during this shift from hips to knees it is typical that the increase n veloaty slows, giving many people the
impression that the only fast part of the pull is the top. The drop in bar velocity is due to the sudden reduction in
workbeing done on the bar asth shitocers for a brifnsantis acaure o betier posiion o continue the pull
You are mowing your body instead of the bar (Eigure &
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4s the hip angle opens, the hip extensors’ abilty to accelerate the load along both the back and the femur
diminishes as the moment arm from the hip shortens. The hips lose their abilty to

(s r0-bend Is excesse, a5 1t wil b Ifyou 8y t Sand up 10 vertcally to soon, It wil greaty recuce
your abily (o use the angular aceleation ofthe back rough the middle o the pull. Excessive e flexion sads




chain from the most critical part of the pull. A deliberate attempt to shorten the moment arm between bar and
hips by coming into a vertical position before acceleration reveals a misunderstanding of the leverage system
used inthe dsan B kesping your shouders out cver the b, you enable our back o whp e load up quck

celeratonofthe pul acally sarsbefore tre plac e erier lentfed 3 the umping positon: A e

Sacktoes 1 horontl gle, tre nees st postion to cotinue the aceleraton ofthe bar trough 1 the
5 of he pull This s wh you a clean more rom he Noor han fom the han posi

o there are actually tvo permds O accleraion duting he e pUl e frs rough the middle of the
Dull 25 the bock angle whips from more orsontal t more vertical, and he second after ho knecs ro-en

low the knee exiensors 1 add 0 the. b veloay If e frt phase I3 performed correcty here will be e oss
of velacity as the second phase begins. This entails the proper understanding of the acceleration function of the
first part of the pull.

e bar needs to be in contact vith your legs during this phase, touching the skin all the way up, as you
maimain saight lbows. The paih i vertialbecause the knees and his extend n 2 corcinated way it results
in the load’s mowng up i ight line, with as itte forward or bacward deviatir
movementin thebar patr) s posabie. During s seclon of e pul. orward movemantof th bar 1+ uply dut

magnifedas the bar goes up. fthe bar ees ke
P 100 fr forward— 1 1 nt yachng your Highs al e way p - ek riing position again. Your hips
Ty be 00 low, the bar may be 10 fa orward, o you may need t ink about uSng your a5  achvely push he
bar backinto your legs on the way up.




foot 85 possble, and e bar & forward of the thigh.

ne way to ensure that the middle of the pull is finished correctly every time is to establish a marker for its
succssul svatubon. T o acely by it o S loce WG o ot G with e 50 g ach 1oy
and develop the ability o feel the contact point and control it, you will gain a large measure of conscious control
ver the finish of the power dlean. Bar contact on the thighs is necessary for correctly meeting the Jumping
position, and if you use that contact as a cue, you are much more likely to perform the ciean correctly. Using this
bar contact as a cue can also increase the speed of the clean because the bar will be hitting the thighs harder and
you will be using more extension power to cause that contact. You can also use this contact as a diagnostic tool,

pulling errors by seeing where the mark is on the thighs in relation to where it should be for the most eficent
fnish,

Atthe top

frer the bar has been pulled up past the knees from the correct starting positon, It should assume an
esssnlly vertcal patunt I reschesthe Jumping posii, During s phase, th bar mus remain avr the
foot o the mosteffclant power prodcton o ocur. AsYou ump and your fee ek contat it the floor
50,0 can drop under the bar (or he rack force sops being applied 1 the ba: The bar path can devits from
Verhcalatthis poinkbecause orce 1S no fonger being proGUCES, and the racking phase happens afer e bar has
ed its upward acceleration. Some deviation will occur at the top due to the actions that occur while the
lbows rta up It the rac posto, and aslong as te deatin s ot excesive It wil ot e 2 problem. It

s excessive - more than a couple of inches - something happened on the way up that caused the dewiation.
Al deans and snachs inole e srugging ofine shouiders, 23 ideo anlyls il show. The shrug s
¢ eloson and
St o 0 Pl o to. T caps re svpended fom he s oy th Haps and reatd mvsctoture;
ey hang from the musces of e bper back, and el ofly bony atachment i at i arms and calarbones 1
you didnt shrug as you jumped up with the heawy bar in your hands, your scapulas would be explosively
comprssed down aro your 1 cage by the upwrd foce of the pine i te fump. The baps' onvacon s an
imoluntaryeflex s o33 congaquence of ning e ba Inyour rands a5 you fump and tis s why we cont
et ak about 1t doing e oy par f 1arming e dean. Bt It fer th Welght get heawer 2 o oot

S anger, he shug becomes an Imporant cu for COmpleGng the Upward exploson against e 1osd

Flguos-36 e ane B
7 15 o o fvon. Ay TORLES Bl i 5 TroLgh 1 Goskon 3 o 15

he shrug occurs s you jump with a slightly backwards-directed movement, Shrugging on a bar in front of
Jou st 6 s bacina s i s e ahro, oes ot pul You bedy Torward, TH keeps e v’
center of mass over the mid-foot during the last part of the pull. Because the hips have extended very hard and



this deviation is actually where peak power i produced. This deviation is a technique issue if it occurs before the
Jump, in which case it adversely affects power production

[Rryspe— o e e b tnat 0o o0
o of th mit-foot. R 13 he. dagram . PAE 424,

s the bar comes up igh enough that your slbows must nlac,they begin o raate o the rack
ositon. The dean i firished a5 tre lbows complte. their roton by coming to 2 positon poiting forvard
During tis rtatio, the clbows NEVER rise sbove the evel o the Shoulters - n never even approach
ine level of e shoiders undl the bar i rcked. oo have Siapped appInG force e the b ot e o of
o Jump vour lbous ulock and rse rort 1snc 1o 11 polnt et ey are n fesion, and
oreard o he rack Th elbows bend oy fter the force ganerated pgainst the loor staps. Roming sons
2 dean down more than an atempt 1 row the elbows 0 igh and IR e bar wihthe arms
o the chin with

thing to do with our explosive power clean. After the bar leaves the Jumping position, no thought whatsoever
should be given to the arms. None. The clean is a jump with the bar in the hands, after which the elbows are
Jammed forward to catch the bar on the shoulders, it should be as though there is no elbow actvty at al during
this phase; the bar rises up In response to the Jump, and then the elbows Jam forward and the shoulders Jam into.
the bar,
fer the bar leaves the Jumping positon, it must stay close to the chest so that It doesnt have to travel very.
far back to get into the rack position. I the bar heads away from the body betieen the jump and the rack, in the
trajecory hatis efered t 253 "oop, the disance bebueen he bar and the shoulders has  be dsed, You wil
o this either by pulling the bar back n to the shoulders (possible with light weights) or, more likely by
imping forward o neet e b Welter ofhee motons i ffclntany amourt o frce a s e bt
t that force can be used mor
o crsects oo by 15 detarming wht he s 5 e frwar. I e s sorts eary o« v it
the jumping position too low on the thighs, the bar will loop forward due t a back angle that is ot vertical
enoiigh. If the bar is to go sraight up, your back must be vertical enough that most of the hip extansion is already
over before you jump; otherwise, the remaining hip extension will swing the bar awayInto a 100p (Elgure 6-38




Flgure-35. 1 the yump tarts ar L., the bar s 0 ow on the g svings away forars. T nappens e to the backange
e .l cepenc o e 3 e oy Gaartes i oo, 32 b ot ey el n o o e
i il b recied 3ong a ronertal 5

You determine this fault by obsening where on tha thighs the bar s when the jump occurs. Immadiately after the

u havs 3 jumping posiion that stars conslstanty 10 ow on the
ek avout waiing R ihing haher el




Figure 639, Crak s 3 hany oo for s 7 the e oo I thi s, et o Genty and gauge he ontact ofth bar sgait he

Ioop ocurs because you ae forvard on your oesduring the ower pul o the floo your hecls wil
or and your knees will be forward posses e In s casc, he b loops
will show on your video

be “soft” against the fl
because it is headed forward from the ground up, as th
T ute 6-40) et backoff of you oes 1 it mdTook 1o St 1 Pl N make ure 04 Koep Yo heels

down unbT you jump with the bar well up on the thighs.



Figure 648, tracry o orgnatng beow the faces. T eror aurs uhen the st poston s aspedaly Bad, W he heeks it~ nt
Bartad fimy - 2030t th for, (e eas orwar, and the 51 Tarward of re M fot.

u somehow manage to 100p the bar from the correct jumping position, you may be "banging” it away.
from you, off of the thighs. This rather uncommon problem is caused by not Jumping up, the movement that makes
the bar dimb siraight up the body. This error would occur as the result of an incorrect understanding of the
movement: the perception that the clean *Swings” into position on the shoulders, propelled by a bounce off the
thighs. Our teaching method for the power diean makes a mistake like this almost impossible, but bad habits

arms keeps the bar diose o the body on the way through the top part of the pull. You can think about shrugging
the bar at this point if you need to, or you can make the bar touch your shirt on the way up. Keep the bar close
enough to you that you feel iton the way up as it passes your chest, and you will have shrugged it

ctually if you try o touch your shirt on the way up, this will usually correct the errors made at the botom.

10 do i, since the shirtis more back toward the heels than forward toward the toes. This correction displacement
trick comes in handy many times In the weight room and throughout athletics.
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A"finished pull” is characterized by a position common to both the clean and the snatch. The hips and knees
are in full extension; the feet are in "plantar flexion” (up on the toes); the traps have pulled the shoulders up into
a shrug; the head is in the normal position relative to the neck, with the chin perhaps slightly up but the neck not
in overestension; the elbows are not yet unlocked; and there s a slight backward lean (see Fiqure 6-36, above;
“This position will be atained f al the pover of the hip and knee extension has been milked out of the pull. It is

o fail o flly the hips and knees, leaving untapped the most mechanically powierful position at the:
e of the range of motion. The cue 1 “Finish he pul” echoes rough waning hll il ovr the world
coachessncourage thlr atetes o getal possile pove

espie the facthat the Rl exended top postion has theIier up on hs toes,actve ankle extension s not

had success with adeing some clf aiss no te program, and ths may work by maiing the fer aware of s
component of the finished posi e ke oo may be » usefol raminder o fish the pull by making o
ol 1 e completes THned posion. it an acive ATept 1o perior 3 nard pantr Reion Wil nek
much to mostlfters dean.

s noted before power producion stops when th fet break contact with the floa, and s ocrs as tre
roces f cacing the br n the fack poson begins, A5 soon as the feet mowe ot the pulling stance, o
Cpped puching e oot 1 v hadns your feetcold ot move. The Al exion of e Krees ans s 5
e iack o e 2t of pullng e ban, 0. e o i Posson 1+ SEaned: o process 1 over- Even 1 heowy

could be rowed by the arms after the pull ~ and they cant - the result of the drop in pulling force would
resultin a drop in bar speed. The reality is that the upward momentum of the bar quite rapidly approaches zero,
at which point the bar will begin falling. You have 1o catch it in the rack position before this happens, so you
better hurry The faster your feet move from the stance used for pulling into the stance used for catching, the less

ime the bar has to decelerate.



Figure 642
arei f th oo Farent anges o o o 8 1ok st e ok 1t (1 Sk b a1 m, m
bEire o oo 3100 Fr S Gonwars o et Aok B K TS . TN bfors ch aceraton of By e b
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natwral to move the feet from the pulling-stance width o a position approximately equal to the width
used n the . Tois Wil appen naRTally WU yur hong NI about 1 1k evera oier hgs wove

unproductve; excessive width takes excessive time 1 cover, which means that time better spent finishing the pull
oS used 1 prorm e excassve ateal i
‘The rack position

After the elbows rotate up and jam Into position, pointing forward, the bar is said to be in the rack position,
or "racked:” The upward rotation of the elbows causes the deltoids to come Into a conlracted position that raises
tham Ninher than the thedt Rarmitfin the har i Sit rmfriahiv daar of the charaim. A¢ thic naint mact lifere will



have relaxed the grip somewhat, and some will have released the hook grip. It is okay to release the hook, or
ven i et the 25 two ingers drop of the bar It facliates 3 good rack positon s not okayto competely et
90,fthe bar, although s doss ocar withsome ery bl s, The most important facor in the
positn s the elbow positon and 15 efect o the dloids,making 2 place o the ar
This 1 actually e poston of he bar br 2 Corree o squat The corvad 1ack positon s he one that

rigd In somelrc canirscton and furthr sipportd by the Valsaiv maneuver,Infis posin, you an easly
supportas much weight s you an
men you rack the bar, he best posiion forthe forearms relatve 1o the upper arms s ane where the
the humerus, as opposed to stacked or

top of it (Figure 6-43)

Figurs 643 Right, The rackposion, it s oated schtht the forsarms and uppes arms are besds each ther, 8 oppsed to tacd (1),

ILis helpful o think about lifing the elbows up and in toward the middle. In this position, the bar s Iying on more

when leaming the clean. The prcess of exiemally rotating the ams happens in the fransition from the Jump (o
the rack and adds (o the ‘snap" that the movement should display.

Many people will catch the bar with their elbows pointing at the floor. This error is due 1o a
‘misunderstanding of the concept of the rack position, a lack o flexibility or  grip that s too narrow for the length
oFthe forearms. A suficlenty bl ralnes vsinp 3 gip sulable fr isantfropametry shouid be physiclly sbe:
10 get i elbows no the correctposton,athough he may be relucnt  do o o various ressos. I o
" Tow s a1 1o b Yo sormi béchos oot loows were comn and th sl
enough, you may become gun-shy and try to hold the bar up with your hands, exacerbating the

sdustyour grp o 3 width trt rcltates tre o

mes, & ackof writ and icep by prevens the quick, complete roaton needed to rack the bar.
Wist ey 1 the More Obwous of e two, DUt GG 5162ps Moy alo prevent th eloowsfrom corming up high
enough to permit a good deltoid contraction. To extend your range of motion, you can stretch your wrists an
riceps, using the bar or a stick in the rack (Figure 6-44).




Figur 644, T retc i the por rckenaies the ramg ofrcing-pectc bty

1f your flexibility s not suffiient to permit the full rotation of the elbows into  good rack, the fingers under
the bar are the expendable part of the chain. Afer the pull has stopped, their function as the last element of force
transfer to the bar is over. This concept is sometimes the source of confusion; the hands do not hold up the bar,
and they stop being critical o the diean after the elbow rotation starts. So the fingers can do what they want to as
You rack the bar. They can hang o, or they can release to the extent that only the index, middle, and ring fingers
are in contact with the bar.




Figure 645, Undr ) crurstanes, e st ar for th roc oston ik four ingers undr the b (00, iy mtatins oy e &
ey 1 fower G, bt he 1308 OB Pt ration s o PO, 5 wht & ek 87} 1 G the b o,

1f your flexibility s sufficient but you stil cannot rack the bar quickly you might just be reluctant to let go of
the bar enough to permit the elbows to come up. All you need is a litfle relaxation of the hands and a willingness
0 quickly rotate all the way up into position a couple of times to see how it feels to do It right. Several mental
ricks can help vith racking speed. Imagine slamming your elbows into the hands of your coach. Som
helps o aim your shoulders at the bar, or to hit the bar with your shoulders, Iike you'e trying to st
a5 the elbows come up. The crucial concept here is that the bar is not racked untl the elbows point forward, and
Stopping the elbow rotation before it reaches this positon is not acceptable.
tomp the floor. Since the feet must break contact with the floor if a
Jump occurs, they must set back down on the floor, and thinking about stomping is a way 1o make this happen
explosively - like everything about the top of the dlean needs to be. This foot movement causes everything
happening simultaneously with it to synchronize bette. It feels better when the feet stomp and the bar racks at
exacly the same time, and your body will ime the rack to coincide with the stomp. And if the stomp is fast it pulls
the rack long fasar ith 1. The simufaneltyofthe two svents i alrty aubmati, and ot (oo many pecple il
Somp out of shase with e rackbecause st e o welrd So the samp actillysrarpens th i
racking movement. A certain amount of end, ecasiny 1o commin. . renig.of e meigh. wi
eccompany he 5GP, Caching the Weight with Knees is not desirable and
n since italso feels too weird. The stomp thus makes the movement faster, while cushioning the catch.
feet il stomp into a position thats approximately the same as the squat stance, as mentioned earlier.

In practice, this should mean a couple of inches per side wider. Some people will Shit teir feet out to 2 px

wider, and perhaps much wider, than a squat “This Is an attempt to drop lower under the bar, In lieu of

pulling it high enough. You don get a good stomp going this wide because the angle is not conducive (o stomping
d is so great that it takes too long. Stomping is quick; lateral spliting is not. Correct this

error by stomping into your correct starting position footprints several times without the bar, and then focus on
this foot position during the clean with a lighter weight that you can rack properly. Stubborn cases may h
actually attempt to stomp into the pulling-stance footprits, or even narrower, in order t get enough correction to
eliminate the lateral spiit. A lateral splitis a bad thing to choose as a habit: it is dangerous, hard to control, and
ineffective. The purpose of the power clean is to pull the bar as fast and as high as possible. We dont want to
make it easier to get under the bar; we want t pull the bar higher. And if we were going to make it easier t get
under the bar, we would use the sandard squat or the split version of the ciean, not some weird bastardized
mutation thereof.
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g Ot stomping error inoves puling the heels up very high n the back and slamming them backint the
s to merely moke nose From th side ook ke  n fleon, certaniy not n eficnt part o
el mned pul T s caled  donvey Kek: o kes so much i erform at exactly the wrong time
et I o s i 1ot 10-20% of he pull. g that ahes vy o puling e ber o6 hgn s peseie
diminihes e aily o dean heaw weiht, Th donkey ks o misnterpreaton o what e feet do o e end
of the pull; it will not be a problem for you if you learned the diean using our method. It is corrected by
mns(mus lnmsun mshing igh o me nes
i bar, recover into a fully upright stance with your elbows sl in the rack position. Dont
deveiop e habit ! puting he por dowh before you P oty resovered andyou have eslshed convol o tre
bar in the final position. If youte In a big hurry to put the bar down after you rack it, you might soon find that
90N 0§ big Nty 1 rackitand St rackng it wionG. Dsastr oo cose o the heels o Such TnG:
Finishcach dean correcty.
leans are not like squats or deadiifts, movements that can be ground out to a bone-on-bone finish
hralgh persiveranc o nard work.Eve I Aesdh 53 e oukof Posoan,you 6 ock 1 ot y ot puling
tarder fyoute sfong enough. The movement i et and there i ime ta T minr frm problems before the
pullis over. The clean takes less than a second to do, and if it s not right, it doesn' rack. Clear
ony i ll te conbivuting facors are there: tength, power,and tecnique Since the dean 15 3 much more
ovemen ach the
T ot 5 denced by the exporience common & ol ers, wh 1 At 100 1 1+ good or many SHompes b
105 justi ot rac Finising the pull colates al e fecos ol In the pul, and causes thr ai & come

together at the right tme to contribute to racking the weight. The slow movements rely on absolute strength - the
ol abliy i Generat o I h cor et sl - ag el s capacy, e he s uize th abilty
apply maximum povier at exa right time, i iy istinet skils,

difference between the siow lfts and the explosive Iift is fundamental to your understanding of barbell training
After the rack

the dlean Is racked and recovered, the bar must be dropped safely, without destroying you or yoi

prevent the bar from bouncing away from where it is dropped; you do this by keeping the bar level on the way

jown. While the bar Is dropping, your hands should not leave it untl Just before It gets to the floor Bars that are
released at th top and allowed  reefallare much more lely o baunce unevenly tran bars that e tended &
as they drop. Free-falling bars are also much more likely to get bent by the “whip” that occurs as the bar contacts
e Moor anevenly and ine shear force of the deceleration propagales down (e length o the snaft. Even an
expensive bar can be warped this way.



Figure 647, Surr potes a1 desied to e the s Wes st for th Mtsr nc easer o the bar nd ptfomy they b the sk

22 I ne 8 o b o B o R 1 YL 8 A o 9 S G, 32 ey PO 1 T f

5 er S e kb e 5 o B ks e e e, 7t o 3o 1 o
[

¥ bumper plaes are not aalable the ask becomes harder. The bar must be released fom the rackand
augnt at the hang, and then lowered to the floor, to prevent damage to the barbell and the floor. This is actually.

e way ail cleans and snalkhes were dropped before bumper plates were widely avallable, o i ne,

believe it or not. But it can be trcky since It really hurts to actually drop the bar right on the thighs. You have to

release the bar but retain enough grip on it to be able to slow it down before it hits your thighs. It s decelerated
ith the traps, usin is the opposite of ing the J

here unde coivl befoe beinglowered on down o the floo, An i mlal pates re use, it would be rudent:
jse rubber mats o protect the floor. But really, get some bumper plates. They are Important enough to
Consder necessory.

The Power Snatch

Although it has the reputation for great technical complexity and for being diffiult o both learn and coach,

‘e power snatch is not any more complicated than the power clean. The power snatch also is  jump with the
barbell in the hands and a catch in the rack position. Its just that the rack positon s overhead in the hands, in
balance directly above the shoulder joints, instead of on the shoulders. The power snatch also obeys the laws of
balance, force transfer, and leverage. It has a longer range of motion than the power clean, and a longer
distance to travel after the force stops being applied to the bar, 5o it has to be done with both lighter weight and
more speed through the Jump. But it an often be done by people who cannot rack a diean for varlous reasons,

snatch -t utnot 1t i 2 deal o learn, and it usf enoush tatall ters shouldknow how to
able feaure of e powar Snakh 15 he g — It 1s wide, ometimés,for some all long-
armed peopies 25 ide os the by Perms T s b 3 o to-secve 1/ The w1 e sodus
the bar path' distance; justas i a clean, the application of force to the bar stops after the jump, and since the bar
has to fly up under the momentum Imparted to it before the loss of foot contact, It would be best i the distance the
bar had to travel unpowered could be reduced. The wide grip allows a savings of 5-6 inches over the distance of
the pull, although it alters the start position on the ground. A wide grip produces the functional equivalent of short
arms, making the liter’s back angle more horizontal in the starting position. You may need to
angle by pointing your toes and knees out a littie more to provide more clearance between the thighs for the
belly.




Figure 648, Th afferenca i sackngk I th two s, rsuking from the change n grp Wi

snatch, upon superficial inspection, Iooks like it is accomplished by using the arms 1 Iift the bar
overhead. Perhaps the wide grip fools the uninformed eye ~ the clean seems easier 1 understand as a pul. But

possible by a drop into position that sraightens out the arms. The bar is not lifted into place with the arms, and it
not swung into place through an arc-shaped bar path. The jump carries the bar up in an essentally vertical line
ifitis done efficiently, Just ke every other barbell exercise performed while sanding on the floor.




Figur 648, e poer st

‘The power snatch - requenty the hang version done from what we call the jumping positon - is a favorite
exerdise of post-high school strength coaches because it s a long movement, it requires some athletic ability and
itis explosive. In fact, the highest povier outputs ever recorded in human movement are generated at the second-
pull position of the snatch. It can be done by bigger guys who cant racka clean, its no more diffcult to learn than

rer diean, and f you know how to o it already youll impress the right people in the college weight room.
But it is done with lighter weights, 5o it doesnt have the potential to cause the same level of adaptation as the
dean does. The power snatch is frequenty I00ped, it requires enough shouider flexibility to make an effective
shrug in the lockout position over the shoulders, and its longer bar path provides more time t screw up, 5o it
presents perhaps more technical challenges than the does power clean.

The power snatch uses essentially the same teaching method as the power dean, and it takes about the
Same amount of time o Iearn. Again, we learn the movement from the top down, perfecting the jump and the



T O e e o a1
iy with the empty bar n the hands a the op of th pul This will be the hang
positon: ek a2 n the clemn, The hang. poson an be i, GeTul postin fo beiding the bar bewesy rers
il your leorhing f petor he movement Ao,  PYC pipe o breomSbek 5 50 ht 1 leorn 0 b
anything with, and you need to have the right equipment if you want to lft weights. Women really should consider
the smaller-diameter 15 kg bar If snatching is in the program; their usually smaller hands have a hard enough
ime making a grip at the angle at which they meet the bar in a snatch. For men, any 20 kg bar will do for right
now. Itis true that Olympic weightifting bars are better for the snatch and the clean and Jerk at heavy weighs, but
for i earning the mosemen; mosany b wil work wel enauh
The snatch grip has been described by many authors as being derived from some percentage of
length, Wi, measrements taken and the bar Marked. The reaity of the saton s hat everybocy wil adjst the
grip 10 a position that works for them, no matter how much precision was used in originally determining the grip.
ind what works will be determined by where the bar strkes you as you Jump. If your grip s too narrow, you lose
dvantage of using a wide grip (duh), and if its to0 wide, you hit yourself in the hip pointers. So the optimal
grip will place the bar somewhere between the anterior superior iliac spine (ASIS) and the pubis for everybody
Fiqure 650

Figure 50, Gp wth plces the bar abos the pubis 3 belew th SIS (1 i poter).

The bestway fo set the grp is to stand up with the bar and slide your hands out wide (and obviously overhand) to
2 point near the slacves where the bar rg nst yourower ol Jut below your 1 pointrs and st above
youtpubls. This placeman gves ou 8 range of a couple o Inches an your bally and about an nch lherway ot
the hands. When in doubt, go wider, sinca the point is mmm inebar vl o soting vour o, et 1 16
bar markings and spot your position so that you can duplicat and precisely every limo.
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Go ahead and use the hook grip you learned earlier in the clean. This grip width will result in a rather

acutely angled hand position on the bar, o that the thumb, index finger, and middle fingers do most of the

gripping, with ltie contribution from the ing finger and litie finger. This angle makes the use of the hook grip

more important for the snatch because fewer fingers must do most of the work of holding the bar. You already

the hook from doing it for the ciean, 5o you should not have a problem adding it now. Chalk is

important, too, and any gym that lefs you snatch shouldnt have t0o big a problem with a ltie judiciously applied
c3.

Once your grip is set, note the position of the bar against your belly. It should be in contact with the skin
when you are standing erect, with chest up, elbows straight and internally rotated, knees and hips extended, and
eyes looking forward and slightly down at the same point 15 feet away on the floor. Your stance right now wil be
the standard pulling stance used for the dlean and the deadlif: heels 8-12 inches apart and toes pointed slightly
out. We'l modify the stance later.




Figurs 652 The hang pston.

The internal rotted elbows are important They are your reminder t keep you arms perfecty aight
during the pull. When you set your grip, set your arms into position by rotating them the way you would If you
were sanding with your paims facing th floar,and then pointing your tumbs down at the ground. Later when
You rack he Bar ot (e (op, the raceng Mogon will IMIe rotang the arms exernally i oppOSE directon.
s roaton pwv\desmumelme <nag’ thats characirisic of acking &

The e postion 5 he rack pasitlon. The snateh racks overnead, Jut e the top posiion o the press but
with a wider rip. The bar is in balance when its directy over the shouider joins, since that s the paint at which




Fiwess3, sower sate. The bar

raps, W supert the saputs ans thus the

Get the bar in position over your head with your snatch grip any way you have to, and dont let go of your
ook Your arms mus b pefectySwaight. They wil go rom Inrnalyotaed n th hang poston, o exernally
rotated overhead. If you point the palms of your hands directy at the ceiling, you will produce this positon.
Holding ontathe haok pevents the bar rom oling back ina he fingers 1 male a long moment a1 between
the bar and the wrists. Some leverage is inevitable, but the hook keeps it from getting excessive.

Figure 654 Th rrect ar () il Rk the nack i e i the pl o th hand (3683 up. Aeratg t bk the bor i he web of the
i poston.




forward. The balance point is right in the middle, where the rotation force on the shouiders is neutral. For most
people, this position will be a lte behind where they think t should be, especially If they have been told to keep.
the bar over the top of their head. During this process, the elbows remain perfecty saight.

Figure 655, T bar g
o a7 that i o 1o b ranci

Once the balance point has been identified, the final part of the rack position is added. Shrug your

Lowering the bar from the rack posiion correclly at firt s an important way to teach yourself more about
the bar path in the snach, starting from the very beginning. Just as we did in the clean, well start practicing a
close, vertical bar path from the very beginning, preparing early for what comes later. Barbells are in balance
when they are directly over the mid-foot, 50 when you lower the bar from the rack position, keep it there: unlock
your wrists and let the bar fal straight down past your face and chest, and then catch it at the hang position. Wrists
were the last thinas to extand on the wav U, and thev are the first thinas to nlock as vou dro the bar back down,




of learning tha the snat dont lower ither Is and you
it down with your rowing musdles, but rather just cushion the fall with bent knees an

hips. Aim for you e first couple of times to learn how close the bar can actually stay on the way.

it touch your shirt after it falls past your face — not by slowing the bar jth your arms but by keeping it lose

from the top as it falls. It helps here to actually think about the mid-foot and the siot irectly over it in the air that
you drop the bar into. You will sl have your hook grip, so you wont lose the bar as it hits the hang positon.
Practice this a few imes.

Figuns 655, Th change inpostion fam the hang Lo th 136 an of ternal . el rotatan. T change & what enabies te el b
ot though te o of th pul

The netpasiton s th fumplng psiton, st e the dean again but it one mpartantiference In the
dean, e br Javes th tighs st s st plntof contat somehere I the mid-igh, whers the kees and Wps
have unlocked, the bar is touching the i and your elbows are staight; the Jumping positon i ba
Knees/hips-unlocked position and the point on the thigh where this occurs. In the snatch, the Jumping position is
Just e knecs/mps-unlocked postion because the bar will Side up 5 uch the belly i oot sbous e
Ieaves the body. The jumping position for the snatch is the belly — the same as its hang position —

your knees and hips, justike you do for a vertical jump or standing broad jump. As you do this, side
oun th tighs,never It it lave contact with the i It s commn o bend mosty the nces here,
il e bar. e jump s critical since
]umwsn){mndmg ‘explosively generate mare power than just one. If both Joints are unlacked, the shoulders will
directly over the bar with t this far up the thighs. (The shouiders go forward of the bar, into the standard
Pullng posiion, when the bar Getslower) The clbows are st Svaight and meenally rorated, eyes are 064D
forward and slightly down, and feet are in the pulling stance.

i position of contact on the thighs, slide the bar up to the belly and jump as high as possible. This
should be a smooth motion that accelerates as the bar slides up. Before it leaves the body on the way up, the bar
ouches the same place on the belly that it id in the hang position. AS you leave the ground, make sure your
elbows are straight and that you'e jumping as high as you can, high enough that you have t fully extend the
Knees and hips to do it. A good jump will leave the toes pointed at the floor, not because you performed a calf-
raise as a part of the explosion but because the explosive extension carried you up onto your toes. This knee and
hip extension is what makes the bar touch your belly so make sure the touch occurs. Dont worry about the elbows
the first few times — just jump high with straight elbos

e your Jump wih I lbows s warking, ump ond cath the b n e rack postion:Keep e bor
n the way up, and let the elbows bend after the jump to fadilitate this. If you bend your
s ekt e s v v st e beln ¥ anemed ovh e 3 e bt rerber nre




the car with a chain vs. a spring?), and the tight biceps will slow down the rotation that must occur to rack the bar.
iyo0 8y & keep the elbons slra\ghta/?e/me jump, the bar will swing away forward into a 100p. So you must
eventually bend your elbows, along with your wrists, but not unti after you jum. If you just think about catching
e bar in the rack postion,your elbews and wiictswil perform in e correct oGer.




Flgure 657, The mp and the rac

elbows snap from internal rotation to external rofation as the elbows and wrists unlock after the jump

ith enough momentm o cary i rough te unpovered part of e pull 1 the rack posison. The arms merely
connectthe baco the bar o ransmit s power; they generatenone of heir

he final part of the snatch is the 4t Sbolghtens aut e wrists and elbows at the tp. As you feel
Jourseirse  your 5es 85 a consequence o the Jump, and he bar s up pastyour chestand fas, drop under
the bar. This drop is a bending of the Knees and hips again, perhaps back to the same positon from whis
mped. T e ey st o o permit ot calch e bar it rlgnt b n s ushioned posion. 2

ove down ~ ot our musdes pulling

I i up i s i Sosen (o Sesance trcie, oyt iy now 32 moede s
The drop prawdes e nal snap it pe1s o oxernal oloben of o arms s he 1ack positon, and

straight arms. The movement should be fast enough to cause the bar to audibly rattle as you rackit - make it slam
o postion a2 you 8. To make the movement quek and shar, o might war b tink sbouttabbin” your




Figure 658, The 3 eading postons: ang, o rak

mber (0 lovier the bar 9 the bar asitfal chest. You
40 not un-press a snatch any more than you use a press (o raise the bar Into the rack position. If you have pressed
itinto position, then the wrists have extended before the elbows, the Jump was not the force that carried the bar
up, the drop has not explosively rotated and straightened the elbows and wrists, and the movement has been very

wrong - Ifyou lose the last plece of Jumping explosion by trying to turn the bar over carly to press it with a snatch
grip, you lose the power from the last part of the Jump and you lose the speed from the drap. Unlocking the wrists
firstto lower the bar from the beginning stops this problem before it

e you'e catching the bar in the rack position with a drop and a snap of the elbows and wrists, you'e
doing the basic snatch movement The next part will again involve getting the bar from the floor up to the jumping
position, and again the deadift is the most efficient physical model of a pull from the floor. Well start at the top.

hang position, iide the bar down into the jumping position, slide It up as you jump, and catch itin the

rack position a couple of times. Then slide the bar down to the position Just below your kneecaps, below the Joins

but not much below the very top of your shins. Slide the bar up siowly unti it reaches the mid-thighs, and then

accelerate it up and jump, making sure to touch the belly and to keep siraight elbows when you jump. Do not stop.

mic-igh poson - peat ke o "sigger” for the acceleraton, st ou 6o in the lean s here is o

Pouse in e pul, Rack the bar, unrack I, and repeat the shatch from his Fositon s cuple more tmes,Set e
oy own 100 neod 1 botwacn hese o 1 aatch o b6 har on e o

Figure .55, The belouthetncesposion, on the way Goun (o the fher.

The mistake you'e going to make here will be letting the bar lose contact with the thighs, either just above

efficent vertical bar path. Take your time, and remember that fast happens at the top, not at the bottom or even in
e middle, attrst.
‘next position will be at the mid-shin, where the bar would be if it were loaded with plates on the

around, Ths postion il chalenge your abilty G nt a good, mechanicaly correct eadlift - with snoulders n
font of te bar and the back n hard exension - becausa of the width of e @rip. Compensate
horizontal back angle by making sure your knees are out enough. Most people will touch the inside of their

elbows with the outside of their knees if they are correctly set up, with contact similar o the deadiift start
position. This knees-out position gets the thighs out of the way of the belly and makes the more-horizontal back
angle easier 0 us. Make this 2 fesure f the art poston fom s oint forward: reach outwithyour knes ©
touch your elbows before you squeeze up into the pull. Toes-out enougl ‘ees-out much easier, so adjust
Your Sonce now I your feet aven already sortd NS Ot Tor hemsees. From s posiion, sowty pul e bar



Figure 660, Th. s postio, where the b would be ooced wi pites on the for

o pecple tend to pul the srath oo fst o the floo Even ot the mowment s been leored
correcty the tendency will be to hurry through the “ioor pully” the first part of the pull from the floor. Make
ur mind now (hat e frtpart il e siow and correc, and hat the explosion sats any after th bar is n e
Vigherpartaf the
s ol o are doing @ ull pover snatch.Rest o second,and put some lght laes on the bar. The
pover snat 5 besk praciced i Igh pates ot frst, aspeGally 0 are not aiready pety Svang, ~Ught: may
mean lighter than the commonly available 10 kg bumper plates. If this is the case, they will need o be obtained.
, and their lack of availability may be a deciding
trainees who cannot easily manage a 40 kg load. If they are awailable, use them; they make the process of
learning to Jump with heavier loads much more seamless than does an abrupt jump from 20 kg to 40 kg. Too big
e often results in an arm pull and a complete breakdown in the careful progression we have detailed.
G0 up slowly and convince yourself that the snatch is a jump with straight elbows that ends with a drop, not
paniciden rerest b o wide-grp wprigtron:

Snatch Is up to 40 kg on the bar loaded with bumper plates, most people drop the bar from
averhand 1 he patlor I one movemant. ieong b ribber o 1 b, Beere e enion and widesprond
awailability of bumper plates, snatches had to be lowered eccentricaily. This requirement added another
dimension to the workout that was probably beneficial, if less fun. If you have the Iuury of bumper plates, learn to
use them correct Drop them from overhead while predsely controlling the drop by not letting go of the bar until
itis dose to the floor. Make sure that the plates land evenly if at all possible; an uneven drop can b
best bars. It i fashionable in some circles o drop empty bars from overhead o 1 et go of a dropped bar from
overhead. These dircles can go somewhere else to train, because equipment is expensive and the gym must be
respected a5 a place where you control your immature urges to call attention to yourselr.

wer snatch is best trained with doubles — sefs of two reps — or singles. The pull is ong, it is sensitive
1 g, ond sets o s e s il o Yo o st makng iles ot would ot Toppen e Jou
fatigued. High-rep sets will cticing rrect

e o crrac oves, you st 6L Ny praTcien t oo e wiomg. 5 i yursef 8 165 S0, ond
ackumutats workoad by doing meliple set nstead afdaing 100 mary reps per set.
Chapter 7: Useful Assistance Exercises

e saua, bench pres, deadli oress, and ean form the basis ofany successt, wel-designed taining
program. Bt here ot erebes it can stss hese. e and Tprove cerai Sopers
performance

There are, quite literally, thousands of exercises that can be done in a well-equipped gym. Bill Pearl, i his
dassictext Keys (o the Inner Universe, indludes cursory descriptions of 1621 exercises. Not all of these exercises
are useful for strength training purposes, though, because few of them actually contribute to the performance of
the core barbell exercises.

oint is important for a couple of reasons. Your training priorities, which should depend on your
advancement as an athlete, should involve strength, power, or mass. No matter how ong you train, of how strong,

supply than wed like makes the efficiency with which your goals are accomplished an important consideration. The
best assistance exercises are those that directly contribute to the performance of the basic movements that

ot nat e basic movemens need much e, Ty are completeexercss o of hersles e ey
all involve lots of Ut after a certain
perod oftme, i sevral mon thsa!kr serious raining begins, Ihe simiaton prov 4 by te execation of
s not enough to pr e furthr acaptaion. This change (s due
oo any deency I e wocie erGeee it 1o e wainges a6l v Suceessaly sdopt 1 the ress
enercses prowide. A natral fesut o wainng s tht progress slows down e progr e s e made, ond
progres i why e tain. These toics are disused at sreat lenth in ractcl Programming lor swength
Training, Second Edi
mple, an ex(EHenl assistance exercise for the bench press and the press is the chin-up. Chin-ups
a8 enough wok o e siceps, orestme, ond upper Dock fhat e contindion of rese musde groups 1 he
et 5 vlnorced o the Uainet whe neede il s wirk And s work 1 done ving Anor
Joint functional exercise. In fact, chin-ups are so useful that they are induded In the program from very early on




as the only non-barbell component of the program. A less efficient way to accomplish the task would be to add a
a whes

usually considered strict form, leaves out the lats, upper back, forearms, posterior deltoids, biceps, and grip
strength. Since the bench press uses all these musdles, why lose the opportunity to train them all together at the
same time with another mult-joint exercise? Chin-ups work better as an assistance movement, as do heavy Iy

riceps extensions, an exercise that actually is more benefical when performed with what would conventionally be
interpreted as less-than-strict form.

Before we get started, lets discuss adding exercises to your program. Anytime a new movement s
introduced, be conservative with the weight you use the first time you do the exercise. This is a lesson you will
learn the hard way eventually, but ts better to learn it now. Anyime you try a new exercise, you will be working
With 2 movement pattern or a piece of equipment that you have not used before. Even If you are using a partial
range of motion from a familiar exercise, you have not used that piece of the movement by iself before. You have
previously used it in the context of the whole movement, and working it separately is a different mechanical task

vement - it is sufficienty different that you have chosen to do it that way instead of the other

inflammation, if not outright structural e. Sore mus infl , too, ellies are
scular — supplied with lots of vessels and capillaries that carry blood to help them heal quicly - whereas Joints
are not. Joint soreness is a much more serious matter than muscular soreness or even muscular Injury. Joint

Joints start on the day you try something new with as much weight or as many reps as you can do With t.
This is not to suggest that you be a weenie. It is to suggest that you be intelligent and prudent vith new

would consider being equivalent to a moderately heavy warm-up set, leaving something on the bar for next time.
“This way, there can be a next ime soon enough that you can proceed to make progress on the new exerdise,
instead of having to wait for something to heal.

istance exercises fal into three categories. These exercises 1) strengthen a part of a movement, as with
2 parial deadi either a rackpul o a halting deadi); 2) ae vaiations on te basic exercse, 35 with 3 i
legged desdit or 3 are ancllary ssrses, whih srenghen  portion of the muscle mass il

5 oy ot e bolc ercie dods na. o5 it the chirup. Al oisnés oerdies of vlue can be
Tiianed o e of hese three coegories

Partial Movements

The deadiif, as mentioned earlier, can be a brutally hard exercise. When done with very heavy weights, as
a very strong trainee would use, deadlifs can become very hard to recover from during the period of time called
forin'the rogram, Alimitsetof e n excess of SO0 pounds might equlre  weekor more o adequae recovry
for the next workout, and in the meantime squats have suffered as well. When your deadift gets strong enoug!
that heavy sefs of fiv create more stress than you can easily recover from within the timeframe of your training, n
becomes useful to alternate two assistance exercises instead of the deadlf. Halting dead!ifscome from the i

Up 1 he top of the kneecaps and cove the bato partof e movement, and 7ack pulare done fom below the
knees up to ful lockout at the top. The combination of the two covers the entire pull, while producing less recovery
demand than the full movement.

Halting deadiifts
‘The halting deadlift (Figure 7-1) is done with a double-overhand arip and from the same stance as the
deadiif. Like deadlifs, haltings are pulled from a dead stop. A brief review of pulling mechanics might be useful

here; refer to Chapter 4 if necessary The knee extensors move the load up from the floor; the hamsirings and

lutes maintain the back angle while this happens; the hips then extend; and the spinal ereciors keep the spine
rigid in extension o the transfer of force from the knees and hips to the bar can ocaur efficently. The traps and
rhombolds transfer this force to the scapulas, from which the arms hang, and the lats keep the arms back so that
the load stays in position over the mid-foot during the trip from the floor to the top of the knees and back down.






Figure 7.1, Th botom (4), mde (5, and tp (0 posions f he haing deadf

Take a normal deadiift stance and a double-overhand grip of the same width as for a deadiift Ut your
chest and lock your back into extension, using the normal deadiift setup discussed in Chapter 4. In a deadift the
back angle wil start to become more vertical as the bar approaches the tibial twberosity, the enlarged bump at
few inches below the patella. Haltings are a litte different in that you actively try to hold the
back angle constant as the bar passes this point, so that the back gets worked harder through what would be the
middie of the full deadift. Try to keep your shoulders in front of the bar unb it crosses the patellas. The back
angle will probably change before the bar gets to the patellas, but your Job Is to deliver as much work (o the
erectors and lats as possible by staying out over the bar as long as you can. This extra back work is one of the
reasons for the exerdie. The amazing part of this exercise is how much work the Iats get while doing their job of
holding the weight n position over the mid-foot.
rag the bar up your shins until the patellas are just dieared, and then sat it down. Dont worry about

ES

cond before sett
it Gown, and coing 50 20ds areaty 1 e effort requred of te back muses and lat: It s very el o think
about 1) pushing the floor with your feet, 2) pulling the bar back into your shins as it comes up, and 3) keeping
ulders out over the bar for as long as you can pull it that way. Breathing is the same as for the deadiift
take a big breath before you pull, and hold It until you set the bar back down. Start with 135 pounds and take
reasonable jumps up to your work-set weight.
will not do haltings in the same workout as the deadiift, so you will not be warm when you start them,
5 you might be with a smaller-muscle-group assistance exercise done after the core movement. Haltings should
be warmed up just like deadiifs. Haltings seem to respond well to higher reps, but due to their shorter range of
moton, worcsls of s igh eps il uss eavir weighs i a deadif: woricseCof s wil,and possibly 35
Pigh 3£ 85% o LM, AL oad, one worksetis
e lace e ot an s he bggestproble during the evercise due o the beriorer
posiion; he st 1¢ps of 1070 et are 1, wher Yot out of aifand you G really get 8 good breath in e
art posiion, The gip 1 3 ralght double-overhand, o cean, g1, 35 mentioned eaier, Supinatng ane hand
for a heavy single deadlift is a necessary ewil in a meet, but muliple reps with one shoulder in internal 1
Oher n external rotaton produte an asymmetic Shoulder s that some people do not lerate wel
Haltings are very good for developing the grip, since you wont be using your 1RM deadiift weight for them, and
the double-overhand grip is harder than the alternate grip, so use the halting as a grip exercise, too. If you get
strong enough that your grip strength is exceeded, then you can either use straps or switch your alternate arip,
changing the supine hand each rep. This change is 3 litle trouble, and straps are fine if your grip is otherwise

iie., you

fion to keeping the bar against your shins on the way up ~ this s the lats’job. Haltings can be

thought of as "pushing the bar away from the floor with the feet” at the bottom, and almost as a row at the top as
bar breaks over the knee:

Rack pulls

Rack pulls are the other half of this pair (Figure 7-2). They are done from inside the power rack, from level
pins set ata point somewhere below the knees. How far below the knees the pins are set determines the amount
of overlap that the halting and the rack pull have with each other. Just below the patallas is probably not enough,
while down to mid-shin defeats the purpose of dividing the whole pull into two movements. Three o four inches
below the joint line is about right, just below the tibial tuberosity The point of the halting deadIifis to work the
a6l off th flor,which depends heauly on e Qs o e dive and on he hamsings o anchor e
bade a ik pull should use as litle quadriceps drive as possible, with the main emphasis on hip

ension wurhng e hamnngs and ghtes, oo Ao ol keop 5 ot back whe s eppers. Wi o
tonsion as










Figurs 72 Th sar 4), e (8, and tnin (€) o the rack g,

Your stance for the rack pull will be the same width as for the deadif, but with your shins more vertical
than theyd be in the start positon off the floor. The bar should be In the position it would be In were it deadlifted
0 that height off the floor — bar over mid-foot and in contact with the shins, just barely below the knees. Your
shoulders should be in front of the bar, and itis very important that they stay there unti the bar is well up your
tdghs;n s respect ot altings and ack pulsdfer rom e, whicallow te natral change I back
angle to occur when the bar is below the knees. Your back must be locked hard in both lumbar and thoracic
enion - he Chost 1 up, an 1 lower Back s a1ched but not overéxtonded -4 normal amatomIcal PoSton of

tension te postion desrbed for the sauatand deaditand for sl barbellpulls It s easer o et n tis

position when the bar is higher up the shins because less hamstring tension is pulling on the pehvis/lumbar lock at
e bt A with th haling deadlif, e rack pll s performed with  double overhand Gri, ussally with Sraps
ue 1o the heavy weights use

From the strting position, drag the bar up your thighs, keeping itin constant contact with the skin, with your
shoulders out over the bar, your chest up, and your knees held in position with no forward movement. When the
bar is high enough up the thighs that you cannot keep your shoulders forward, extend your hips forcefully — "shoot
the hips” is 3 good cue for this movement. The finish position is the same as for 2 deadift, with shoulders back,

maton,anditis ok uncommon o o s S rack pull it verydose o 101 deadit weiaht Agan,they shoul be
warmed up with the same progresson s or

aple o e maversent ounde 1 vy 008y o G0 Wron. Most people wil allow e nces o cme
355001 5 he bar passes hem, Making the back angle more vertcal a ging the bar back up the

\hlghs 2lang an angle - and supparting some of the welght on the tighs - instead of eeping the bar patn
erticl. This lnee shit s legal n the deaditin 2 Doweriong ek, she s bar wil ackall 5 down s e,
T 1 referred o 352 NI Your body wants o Go s or he sra réscon the o pull o e work

geta setond opporuniy t use the quads t ralghien out e knees I you e bend ter. But unike a clean,
the rack pull is specifically used to strengthen the hamstrings, and they must be made to o their Job as Intended
1 pull the hips nto extension while the back stays flat. Itis important to stay out over the bar, keep the knees back,
keep the bar on the legs, and extend the hips only after the bar is well up the thighs.

Barbell shrugs
he barbell shrug is a type of rack pull that starts up above the Kaees, at about the point where the hips

T
shoot forward at the very top of the deadiift. Barbell shrugs can be done with very heavy weights, 100 pounds over
your PR deadiift or more, due to their very short range of motion and good leverage positon. In fact to be



do them. The fact that they are done so heavy means that a novice lifter unadapted to heavy weights, in terms of
bone density joint integrity and motor control, can become very injured very quickly even when doing them
correcty An impatient friend of the author broke the spinous process off of C6 doing these prematurely. Barbell
shrugs (Figure 7-3) are best left for competitive lfters who have trained for at least a couple of ye




Figure 73, The arset i

£ you are sure you'e ready, set your rack pins at mid-thigh and load the bar inside the rack to 135 pounds.
A shrug is done like the top part of a power dean, and the best warm-up for a shrug s racking the bar on the
Shoulders with 135 from this high position. This warm-up establishes. 2 nt patiern for the
subsequent heavier sets and weeds out the novices: If you cannot easily hang-clean 135 from a dead stop on the
pins, you have no business doing heavy shrugs. After a couple of sets of ive at 135, add another big plate and try
to dlean itfor five. If you can, good; if you cant, you have shrugged it. The mechanics of the movement should be
second pull of the clean, the heavier weight limiting your ability to rack the bar on your shoulders
but with the rest of the movement i “the weiaht aoes up. the bar will travel less and less. until for the last




warm-up and the work set, the elbows do the hips, kne
The point of this heavy 10ad is to make the trapezius muscies finish what the hips and legs have started. The
key to the movement is the snap that must be used o make the traps work at the top. The bar wil start up siowly

from the pins, and you will have your chest up, your low back locked VERY tightly and your elbows strai
you will shrug your shoulders back explosively, s If o touch the top of your raps to the back of your skull. Now,
this does not mean that the head moves back - it means that the traps shrug back and up, not forward toward the
ears. Do not try to hold the position at the t0p. For each rep, catch the bar In the finish position of the deadlift and
Iower itback to the pins. Dont et the bar fal from the shrug back onto the pins without catching it at the hang; this
s an excellent way to hurt your back or hips very badly Each rep starts at and is returned to the pins; this
requirement distinguishes a proper barbell shrug from incorrect versions in which all reps start from the hang
s 10 exploste movment: The art om the pin,using hipand e drive B progel e bar up i te

ap g,

Tigs make the wape row here 1o ot abouc I AL loher el one i sets of e t e

180 dendit welgit hey are Sondfor loans, and ot hemes walghis ey prapare e waps for the 1op f the

deadlitand prepars the brain for he feelof vry heavw weIght. The heawer st wil aays be done wih s72pe
 varm-ups is

H
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it evn o e brefUne iles o omplee o e, Uiwise,barbel srigsshuld be used conseratieyin
the schedule,

s about the rack.The rackpull and te barbell shrug otvlously dpend on the power rack, and s
S o ol s e s aerses I s Brogre n be done in one. A good rack should
ot b 1o xpensive, an some of e Simples Gedons are acualy the hest. Tne rack rould pave oo — it
Should notbe merely on he Nlor, withyos Sanding on something hat 1o aso holding the rack down. A e
plywood floor inside the rack and attached to the frame ensures that the weight of you and the loaded bar is
IWays acting to stabilize the rack, so that when you set the bar back down on the pins, the rack does not move.
Your position between the uprights wil be determined by the depth of the rack (the distance between the front

allow racks are a pain in the ass, and if the dimensions are wrong, the rack can be very hard to use. It
should be deep enough o squat inside of with some play front o back not being a prablem. Drift during the set
will occur no matter how careful you are, and if the uprights are so close together that you keep bumping them
hen you mowe 3 lite the qulty of the st will sfer It rac s too desp, tre pins il have 50 much
“Bounce” because the Iong span between font and backuprights equires longe, and terefore sorngir, pins.
Haing e o 5ouncing around on he ins a1 Giruptv during he et The rock pchred i ELQure 72
inchs dep.
rack s not wide enough, it can make loading the bar  problem. A narrow rack wil allow an unevern
oaded b ~ whic hey & ore e BeInG 1000 - 1o 9. The, rd e ac hat s n o rach . potemtly vy
hard on the hands when youfre racking the squat, makes 48-49 inches outside to oulside a very handy width for
power rack. The holes in the uprights should be on 3-inch centers or cioser. This spacing allows for fine enough
Al for all the rack, as well as for squatting and pressing outside
e rack.(For more details about racks, and the plans for building your own, see the Equipment section of the
Programming chapter.)

Partial squats and presses

ortions of its range of motion as
asistanee eerGocs which we g sogeter undor e teet parbAIe < Eon b appIed 5 5000t and prosses
Sauats and presses, Noweve,respond giferenty due  the fudamentally difrent haure of e Sxecacs. The
deadif starts from the floor without a stretch reflex, distinguishing it from a squat in more ways than Just the
location of the bar. The hip and knee angles in the squat are aiready more acute than at the start of the deadiif,
and this longer range of motion is a terribly crifcal distinction between the two, since the added ROM just happens
o be in the “The only thing Iy hard position
s the stretch-reflex rebound out of the bottom provided by the hamstrings, glutes, and adductors. Squats that start
from a dead stop, removing the help provided by the stretch reflex, are quite useful when performed from
different positions: just below parallel, well below parallel, and just above parallel. The pause makes the drive up.
d; 2 below-parallel paused box squat done for five reps might be only 50-60% of your 1RM. If
strengthen the squat at these positions from a dead stop, the explosion you must generate to start up from the
bottom without the benefit of the bounce makes for a stronger squat when the bounce s added back n.

Paused squats. Paused squats o be done In o ways: off o bow or In the power rack The box sauat s an old
ing method several g e latform and
beind the lifer,another Step backflm th regular oot posten for saftyin  bacing up o the o Toe o
e an actual box, bultofwood of metal,  phometric jump box,or 3 sackof bumper pltes.The height shold be
Varable, he box should not sl again: he plator of yout DU, and Kt Must 1 stout. The stance is
generally e same s for the sauat, perhps e wicer o ll the adductrs t svetch a e more and
increase their contribution from the dea







o s o ok o e oot v 0X
Jour Hips rach ack at e botom. TS disance may ry Wit e bow, bat It genéral your neelswm e parale
1o he font eage ofth bo; Ifyou are using sacked bumper plate, heir radius il llow your hee

paid to getting the hips back, the knees out to the sides, and enough forwiard lean 1o stay in balance with this
extreme hips-back position. This exaggeration Is needed because youe going to stop dead, with no rebound, and
then drive your hips up from the pause below parallel. The difference in stance reflects the need to tighten up the
bottom position for an exaggerated hip drive without 2 rebound.

5 you approach the bos, slow down so that you dont slap it with your butt. The purpose here s to load the
box carefully to avold compressing your back. Pause for a second or two and drive the hips staight up hard. Do

uat. This exercise can be used for varying numbers of reps and sets, depending on the effect desired. The bo
an be varied in height from several inches below parallel to an inch or two, , above parallel. The deep.
versions use lighter weights, tioned earlier, and the high-box version can ith weights greatly

much easier 1o o with lots more weight because they are not a ful-range-of-motion exercise, and yes, 2 couple
of inches does make this much difference.)

of this exerise known as the “rocking box squat” (developed at Westside Barbell in Culver Gity,
California, in the 19605) has the weig! g the then coming back onto.
the feet before you drive your hips up hard off the box. But keep this in mind: box squats are an advanced exerdise
with 3 huge potential for injury If done by inexperienced or physically unprepared trainees. The risk of spinal
compression between the boxand the b i very high, and high school coaches shouldknow betr than o sllow
it Please do not do them if you are ot disclaimer

rtial squats inside the rack. The other way to do partal squats is inside the powier rack with the pins set ata
height that produces the desired depth when the bar on your back touches the pins at the bottom. There a
fascinaingly enough, o ways to do tese. The easy way Is o setthe pins at th desira deplh, st up te hoolS
inside the rack, take the bar out of the hooks, squat down to a dead stop on the pins, and then come up. This
method permits you to get tight and store some elastic energy on the way down [ the bottom even without a

bounce, presenving the effects of the eccentric and concentric order of things. The hard way is to load the bar on
the pir  desired bottom position, squat nder it tin position to say b

ar up from what is most assuredly a very dead his method is really a challenge at the lower
reaches of depth and is hard with even light weights. As with box squats, they get easy at rack heights much aboy

parallel, with so much quadriceps and so litie posterior musde Involved that they become good only for
producing sore knees.

Figun 7.5 Two ways t do Ut  he rack (4 The to St alows he et tracion t S the et phss evn nthe bssncs of
e Tt e e 2 ) e, ) S s, 0 e o s on e o et e

e bt e v



Bouncing the bar off of the pins substitutes for the rebound that your hamstrings and adductors should be
providing, thus defeating the purpose of doing the exerdise in the rack. The bar should be lowered t the pins,
fully stopped, and then driven up. The dead stop from the pins provides the same opportunity to work initial
explosion out of the hole that box squats do, without the risk of any spinal entrapment compression. It s easier o
get tighter at the bottom if you have had the whole trip down to the box or the pins to do it; it is hard to getin an
efficient position to squat if you have to do it while wadded up at the bottom, unab

bottom from the correct position assumed at the top. There are advantages and disadvantages to each method,
but by the time you'e ready to do partial squats, youl have a feel for which one will work best for you. Just

Notice that these options do not include a half-squat, which would be done from approxmately the hip and
Knee angles seen at the start of the deadiift. The half-squat is an arbitrary positon to start or stop in since there is
o anatomical reason to do so. The full squat works because the hamstrings and adductors achieve full stretch at
this depth, but nothing good occurs at half-squat depth. The positions rom which the squat can be trained with
useful assistance exercises are all very dose to the positions of the full range of motion. Training from the bottom
p to the middle and then going back down is useful, as are all the \ariations that work up from the bottom with a
pause to kil the rebound. (The top half of the squat is very easy if the bottom is strong, since the top half is the
mechanclly can part; comersly raming the top il ot srenghen e boton) B unlke spltng up e
deadiif tis not very productive to divide the squat into an upper and a lower component and then ain each one
Separately. The top does nok et (e work, hal-cquats are hard on th Knees, and the botom Is he hard partof
thesauat anyway: i convas there s 1o Gasy prtof  deadi and bt Raies o t can sucestl e vorked
separate

Partial presses and bench presses. The press, ke the deadiif, starts from a dead stop, at least for the first rep

eyeball level, to lockout, to overhead support work starting from lodked-out elbows. The bench press can be
worked the same way as the squat Inside the rack, with the dead-stop assistance versions adding 1o the
effectiveness of the rebound when the regular bench movement is resumet

For presses, set the pins at the desired position, from chin level (just off the shoulders) on up, even as high
as siightly below lockout, and press the bar of the pins vith your standard press grip, keeping the bar dose o
Yout fece with goad sl posiion and your chetup.Belore I eaves the pins, thien up againt e b, talarg
it the sickautof our eloows and shouders befare you y  maks the br move . Male ure ou pressre te
eritcal movement of the torso under the e hoher the pin, e heavir the weight can be. Thé heaver the
weht, e greater the insabilty at he to, he harder I becomes t prevent excessve ayoack, and e more
stress the shoulders and abs will receive. A beltis a very good idea here.

Sostons e the range of

Resist the temptation to do lofs of sets with weights heavier than you can press, espedally the first tme you
try this. Pin positions in the middle of the movement - where most people get stuck, the point at about the top of
the forehead where the vansiton from dels 1 iceps I vy t ocalr - are good places 1 apply s kind of

work And as a general rule, any partial exercise is quite useful when applied to the sticing points in its parent
Tovrment,and mostof he pariel eercses were developed specicallyfor this purpose. Reps canwry ram sets

of3m1 away with the volume, will beat your shoulders up, so

plcks Welght o L or e umber ofeps jouwont o s, and e it e weIGhtin you nest workou 1o
picked itwi

The bench press can be used the same way, with the bar loaded on pins set at the desired helght above the
chest. Carefully center the flat bench so that t accommodates the correct position under the bar, with your head

the bench and your chest and elbows in the same place under the bar and in the same position they would be
in had vou pressed the bar off vour chest to this level. As with the press. take all the slack out of vour elbows and



shoulders before you push the bar up off the pins; this is important for correct mechanical execution and to
prevent excessive dynamic shock t the tendon insertions on your humerus, Sets of ive work well for both presses

ench presses, bt agan Just use o heavy set. Theseare verysessu and you il develop pec nsertion
tendinits ifyou do too much work on partal g
inure e rore uscepi 1 ovoruts o fnces o Hps are, an dead-sip evercies wih heawy weights Ed
o inflame the atiachmens pretty badly if they are used too often or at excessive volume. But if you dont get
carried away by the glamour of the heavier weights that are possible because of the shorter range of motion,
partial benches can make you very strong.

Figure 7.7, Rack serchpreses oo fo e use o heaver waghls o diferent heights sbovs the chest They st b resectedfo he amount of
e ey cn prote 1 S

n also start either pressing movement from the lockout position at the top by setting the hooks inside
the rack at this height, unracking the bar and then lowering it o the pins, pausing, and driving back up, as with the
rack squat. And as with the squat, a bounce off the pins defeats the purpose of the exercise; its value lies n the fact
that it allows sticking points to be worked from 2 dead stop. You must control the pause o prevent the bar from
getting out of position on the pins. This version of the press s not commonly used, but it could be. More common Is
the board press, which uses varying thicknesses of lumber laid directly on the chest to make up the spacing for the
partial. It was developed to strengthen the top of the movement affer the use of the bench-press shirt (which
helps the lifter get the bar off the chest) became commonplace in competitions. The board press does not require
2 power rack,but does require the assistance of a spotter for the placement and removal of the b
' versions of all these exerGses have been developed by many people over the years and used with

varying degrees of success. The key Is good form, an understanding of the function and desired result of the
exerdise, and the judicious use of loading.

so0 stretch reflex as well as the ones
that start from a dead stop - partal movements from a dead stop are useful. For the deadlift and the press, they
mimic the mechanics of the parent movement by raining the dead-stop start from different positions within the
range of motion. For the squat and the touch-and-go bench press, they make you generate all the upward motion
without the help rom a strech reflex. Either way, they are benefical

b for the.

The ful primary work,
and the partial versions function as assistance work. If they were capable of replacing their parent exercises, they
vould hve siread The full movement, by Gfinon, mohves musdes and newromusaular detils that e partal
movement does not; the partial movement is therefore inferior to the whole parent exerdise in Ifs abillty to

prone pertormance. Evtn i Qeadih 1+ et han s porbal eriathes, e are sechmol pspecs 1o the
deadiift that need to be practiced, and only experienced lfters should substitute haltings and rack pulls for the

used sparingly, under appropriate circumstances, by trainees experienced enough to understand how and why.

Squat Variations



There are a couple of variations of the basic barbell squat that should be discussed. Front squats and high-
b, o Olmpic, suets e commonly used assisane erercises Thy are no iecs of th back saust butrather

alternative versions of the parent movement that can be used as a substitute If need be. Opinions difer, and in the
hterestor ul dscosure, they are descbed here.
Olympic squats

The Olympic squatis preferred by many coaches over the low-bar position described in this book. This could
be because it requires no coaching: the high-bar position, on top of the raps, Is what a trainee will self-select
unless made to do otherwise, and the knees-forward position at the bottom Is what happens in the absence of the
intentional recruitment of the posterior chain. If you tell a Kd to *Go over to the rack and do some squats, Im busy
re teaching the highly technical, and might I add more rewarding to coach, snatch and clean and jerk” — in
other words, if you have him squat without teaching him how t do it - he will do 2 high-bar squat. Coaches
dealing wih lots of trainees may prefer to just let them carry the bar high, thus relegating the question of bar

position to an insignificant issue in the grand scheme of things.
The hgh-bar posiion i ease 1 getnfor people withInfleibe shouidrs, and some older wainess with

oice but them, n not squatting
ST Sholder Roabiny 1 506 sameimes moroves St smetime, specll o Séer Vo, docsnt
prove much at all, espedally If It is due to bony changes within the joint capsule. We'e already discussed the

reasons for prefertng the low-oar postion, so hre el assume tat the Hgh-bar postion is th alternate
verson and tat nere s compeling reason o using
Joh-bar posilon requlce wat more atnn be pald o keeping the chest up, which depends on

upper back svengin. The doser 1 vl he back s he ameler the et of he longer back segment. Tis
more upright positon s aso required Ifthe suat s o 3y In balance ince any sauati i palance ony when t
bar is over the middle of the feet. But the more pright the back and the more closed the knee angle, the less the

Ramitings re mwaived Inthe mowment, ahce e Wps e aheady exnded and the knees o6 more Tose

her forward the knees are, the less involved the hips are. All these positon requirements and
leverage disadvantages make it necessary to use lighter loads i the Olympic squat than in the low-bar version. I
you decide that the high-bar version might be usel, then use it as your standard squat and focus on the upright
chest position. Hip drive will be greatly diminished, so it will not be useful as a cue.

Front squats

front squat s 8 compltey separate exercse (Flqure :8) fo & couple of very mporant reasons. It
vares nough from the sxuat that i hould no b used by novces <l ingt learn that movement. The fork

a different movement model than the squat, in that the hips are not the emphasis when the liter Is
inking 3bout how 1 do t - he knees and te cheskare the Koy  the ront squat




Figure 7.5 Thvee ews ofthefrot sauat. e the ey e backangeand the pustion ofth bar o the oot

The differences in the two movements are eniirely due fo the bar position (Figure 7-9). Any squat that is in
balance will keep the bar over the mid-foot, while it is in the resting position at the top and as it travels down and
p through the whole range of molion of the exercise. The low-bar squat will thus be done with a back angle of
somewhere batween 30 and 50 deg:

prevent it from falling off the shoulders. Front squals are missed when the weight is 100 heal
hoavy for the back o stay upright enough for the lifer to hold the bar in place. In either nstance. the bar falls

.

And since the back must stay nearly vertical, the knees and hips must facilitate this: from the earliest part of
the movement in a front squat, the knees track forward (and out) and the hips stay under the bar. This
combination places he blas In 3 much more norizontl posiion tha n a sauat, and Gvs positon sgnitcanty
changes the mechanics around the knees and ankies, as well as the hips and lower back.






Flgure 7., The reatonsip between bar soston for th two tpes of suats and the resutng bac, e, and i anges.

‘The position of the bar determines the best way 1o drive up out of the bottom. The low-bar squat uses a

forceful, deliberate initial hip drive. The idea Is o drive the butt straight up out of the bottom, which more

e glutes, hamstrings, and adductors contract. This hip drive is possible because the bar is low

nough 1 place the lifter back at an angle which permits it; driving the butt up with the bar on the back just
requires that the chest be maintained In position, preserving the back angle.

i dive doesnotworkior the ront sauat When the back s ata more horizotal angle the i presenta

top of the glutes, the sacrum, and the lowest part of the lower back ~ that a coach can touch with

\he mu anﬂ dont ko he awes. T conch can pace i hand on s ares and 1l 6 wanes ta-push |t vp

cile convacion of the the movement. The

front Squekhas e his drechy under e bar, or 2 nealy 5o 2 posSle 3 positon which presentsno surface

r cueing. The column of the torso stops at the chest and shoulders, and these, alang with the elbows, are the

urfces tat getced. A focus on e chest, shoulders,and elbows - e up, ven a5 you ower he bar -

s he verdalpostion thatsso ccal o finsing a heaw rontsaat This ocus s n sark contast the

Soiats, oth in postion and in he way the movement S aualzed. The difrences are great anough ht they

hould ot get Confused, bt they quie,ofen do, and for i reason th font squatis best ef lone unti the

uats movement pattern is thoroughly embedded

Since the front squat has such radically different form, you might expect that it should produce a different
result than the squat. It does, for the back, hips, and legs. The vertical back position of the front squat seems like it
would result in a more direct compressional foad on the spine than the squats more horizontal angle would
produce. This is partially true. The lower back is in a nearly vertical position, but the

{ougher job becaus th oad it s hlding up i frthr away orvard. Th bor in  back sauty ow-bar or figh-

b, sis Tight on top of the musdles that are holding it up. The front squat places the bar all the way across the
e chest, which in @  bigger gy mightbe 12 r more inches This disance s 3 momentarm tha resens
2 mechanical chailenge to the musdles that maintain thoracic extension (Itis very common for liftrs to get pretty

Sore betwean the shoulder lades when s sl Gng th &xe1Cse). A Since the bar 15 orward of e i, 00
there’s also a moment arm aqainst the hips, although probably not as long as in a squat, and certainly under a
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o, Whatacully happens s a gadual st from campressi to momens rom low Back o upper back <0 tings
27 ot as simple a¢ hey may saem. The load on e jambar spine in the front suat 1 riendler (becaiee it
be lighter) as long as the upper erectors can maintain position, and for this reason, many peaple find front squats
o be easier on the low back. But this also means that the ront squat is a less eflective back exercise than th

When you front-squat, dont worry about your back; worry about your knees. To faciltate the vertical back,
they have to track forward o that the hips can stay directly under the bar. This means that the shins will be much
more horizonta! at the bottom of the front squat, with a closed knee angle, dorsifiexed ankles, and a Iot more

ment force operating along the tibias than there is in a squat. For most people, these factors will mean contact
between calf musdes and hamstrings at the bottom, and sometimes a rather dynamic loading of the Achilles
tendonsand uadricep. For some peope s dosd ke argle il reate enoth “wedgig” on e poserio
knee cartlage that it can produce instability and injury, 3 situation that essentially never happens in a properly.
berormed ow-bar Squat For everybod e 13 of opening s Wmee angle rouh 5 muck oeater RO with
muscles working against more moment force because of  more horizontal shin, is much harder.
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Figure 718, Tr Ince postan i te ront suat, necestated by the erta backpostion, produces » Tament arm o th thas » herorenan
ot ok saniant 1 the st (VA = et )

Since the front squat places the knees so much farther forward than they are at the bottom of the squa
Ramstings e notnesrly 52 melved I o B exendon n e ot squat i sl bock and poie posiion
and the acute angle of the tibias place the hamstrings in a position where the origin and insertion points are
doser together, so the musdle bellies are shortened. If the hamstrings are already contracted, they cannot
contract much more and thus cannot contribute much to hip extension. The hamstrings'role in the front squat s to
maintain the vertical back angle, and their already contracted position prevents them from contracting
furrer,

ut the hips must st extend, so the glutes and adductors end up doing most of the Job without the help of
e hamsinge, e et lormard, wrbeaback posan pos e quads 8 posiion i 40 st of the werk.
since most of the angle to open will be the knee angle. Three of the four quadriceps cross only the knee joint, so.
any exercise that extends the knee will involve most of the quads every time. The difference in the front squat is

the primary difference between the squat and the front squat s one of degree in terms of the amount of

involvement from the contributing musdie gr knees-forward position increases the moment force on the
tiblas, making the mechanics of knee extension less eficient. At the same time, the contribution of the hips Is
diminished by the vertical back position. The is that you cannot front-squat as much c

Squat in the low-bar position. And the primary reason for the difference is the position in which the system is in
balance — the bar in both cases must be over the middle of the foot, and the resulting correct back angle is the
one that keeps it there.
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Figure 712 The iferenes i the sauat and te ront st are detarmined by the pustio of th bar. Th resling anges and her ffects on
hE Blnacians of th movanents s espondbl fo th GHIuent Uag 112 o i o eriss

Learning the front squat s best done from the power rackor squat stand. The bar Is set at the same position
as for a back squa, the level of the mid-sternum. The grip is a very Important component of the front squat, more
50 than in the back squat. The grip must allow your elbows to come up high enough that your shoulders can
support the Ioad while your back remains vertical during the movement. The grip width will depend largely on
individual flexibilty, and it will vary between trainees and during the individual trainee’s career as flexbilly is

fingers on the bar with the load on your deltoids afer siretzhing and adequate shoulder/elbow/wrist warm-up,
You might not be able to front-squat productively.
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Take the weight o the bar onto your shoulders, with elbows in the elevated position, shoulders tight, and
chest up, before you unrack the bar. The weight sits on the meat of the deltoids, and if your elbows are notin the
up position before the weight is unracked, theyll never completely get there. Your chest must also be up in a
position that reinforces the shoulders, and you place it there with the upper back muscies. Maintain this position by
liting both your elbows and your chest as high as possible, from the time you unrack the bar until you finish the
last rep. To cue this movement, think of touching a hand held above your sternum.



Figure .13, The e for g the et The hand s he aret

ine bor outof e rack nd st back o couleofstes o et he ook, (Hner e b s oaded,
preerably wih buper plate, 5. pies vl b dropped lorvare and v Spoters wi b waied 20 i i

e rack mustbe suffient tat he bar can fall wihout Nting araGing but the o7 Your snce wil be
essentially the same as for the back squat: heels at shoulder width and toes out at about 30 degrees. After
assuming the stance, It your chest and elbows, take 3 big breath
position of the back is retained on the way. cing the knees forward and out, keeping the chest and
elbows up, and possibly even thinking about leaning back silghtiy. The bottom of the front squat Is quite easy to
feel because some contact between the calves and the hamstrings vl occur

Figure 714, A Uprht 1o fo he ron st & necsar, 30 s 0ne o Vot the stuton

£ 510 pause at e bt and the ascant startswithan upward e of he dret, o e e
hips rise T, mainaining
1 position and keeping the ber on the dels so that it doesnt roll forward and down. The elbows-up
Dositlon 5ans e bor Between the fingers and the neck. bt the welght Is on the delts, not on the hands At no

ovs




time during the movement is the back relaxed, at either the bottom or the top; the spine must be conscously
squeezed tight and held in position vertically more of a challenge in the front squat due o the bar's position in
frontof the neck and the consequently greater leverage against the upper back.

iferences in b positon and hamstng funcion betveen the ront and back suats necesste 2
different set of cues for each version. The back squat depends on hip drive, and It is cued at the sacrum,
mentioned prevous The chest and elbows are the ol ol o atenon i he fontsqua. "Bl air” s rdcat
1o chest position, as is the strength of the upper part of the spinal erectors, which get sore when this position Is
trained hard e st few tmes. Tiring abutaningback on te vay down nay produce e for the poston

with balance; ackvards.
eople hove proporasns at make B Tort et GG & Shot e i long egs s a bad

combination for good front squat form, and lte can be done about this. In extreme cases, It may be best not to
perform the exercise if correct form cannot be maintained due to an anthropometric problem that cannot be
solved (Figure 7-15;
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Front squats are usually done in sets of three, due to the greater sensitvity of the exerdse to form
deterioration. Volume is accumulated with multiple sets across.

Breath control s terribly crtical in the front squat. More leverage against the upper back  the result of the
increased distance of the bar from the spine — results tational f t must be countered. The
support prowded by Inressed nahoracc presaurs s afen te lfeence between holing 3 neaw st rep n
place and dropping eps the chest up, the shoulders up, and the elbows up by
Foening i enire Upper boc 10 Wil need 3 hew bréath o e 9P af s rep, meybe sk fop o of 1
previous breath so that you maintain tghtness.
ntioned previously, a missed front squat will fall away forward off the shoulders. This is unavoidable
cause If you are aining hard, you will eventually miss a front squat, s you might as well prepare for it by
praciang i ocasionally during ar s And e you ae used (o geting avay fom th bar s I flls
pultting enough distance between you and the bar n the way dowin - you
e o o arghe T potriay peiol nror e sty vrevented by musl peoples sense of por
preseraton, bt s rudent o e t lost pracied misig e 0
roblems assodated with fiont Squat € elaied o bar piacement. I he throat s queezed oo
hard by a b racked 1o T ack o the Shoulders, the resultcan be 3 blackaut. It s cause by he occluslon of
the carotid arteries from the pressue of the bar. This is dangerous because of the fall that will occur if you allow
yourself to pass completely out before doing something about it (the blackout itslf is harmless). If you feel your
perception start to change - and youl know it when it happens — either rack the bar while you can, or drop it
platiorm and take a knee 5o that you dont have as fa to fall If the blackout continues to develop. An
uncontrolled blackout can cause severe head injurles If you hit the racks, the bar, or the plates on the way down.
To repeat: the blackout tself is harmless and Is corrected by moving the bar away from the throat a ltie. Once the
buzz diminishes, you can resume the set with no trouble as long as you have made the correction. But if you
manage to black out once, you willfind that you're more prone to itfor the restof that workout, so be careful when
correcting the rack position.

One more thing: There is 2 version of the front squat, referred to around here as the California front squat;
in which the liter’s arms are crossed in front, with the right hand on the left shoulder and vice versa. This form
involves less upper body flexiility than does the standard hand position, and proportionately less security on the
shoulders. Itis not as safe at heavy weights, and since wie train with heavy weights, we dont use it



Figure 716 Th Galfr fron sqat. Ths postion s ot aees

fandard position is derived from the dlean, the movement typically preceding the front squat in
Olympic welaniifinG, n which t b Is wapped agomst e Shoulders my e prarsed. bows Jamiing he
hands and the bar back into the rack position. The crossed-arms position relies entirely o the elbow position and
competeyloses the sabilty prowided by the hands Dolng ont squats s way s antamount to st hlding your
hands out in front of you with the bar balanced on the delts. And if you need to drop the bar in the eventof a miss,

he cossed:arms postion makes the crop awkward and hard t control, There 1 an argument o be made for
dleaning everything youte going to front-squat, and California front squats contribute to the argum

Bench Press Variations

h press is such a popular exercise that its no surprise there are lots of variations of the basic
version. Selectrized bench press machines that control the bar path have long been a feature of multi-station

achines; bars have been developed that allow the weight to travel past the top of the chest, down to where the
elbows arent supposed to go; machines have been invented that allow each side to work independently of the
other (iike dumbbells, only much more expensive); the pec-deck takes the riceps out of the exercise. None of
these variations are particularly helpful advances i exerdse technology The bench press is a valuable exerdse
because It couples heavy potential foad with the motor-control aspects of barbell raining, and these dewices
remove much of this benefit. The most valuable variations preserve the benefits while allowing different aspects of
the movement that might need additional work to recelve It They are of two types: variations in the grip width and
variations in the angle of the shoulder during the press.
Variations in grip width

e 1 can be lner wider of narower than sandard. The narrower the grpthe mare Inclned toward

e miGai i forcayme b o he Botlom, e aoner he albows S vl dov 21 . bo Iouches he
Ches, and threfore (e shorter the range of Motioh around e shoulder even Dough he bar avels frtr at
ine . The lessangl e humerus coers as i ovels Goun,the less work the chst musies o he more angle
the elbows open up, the more work the triceps do (Eigure 7-1
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A medium grip — with the foreams vertical at the bottom — uses the longest range of elbow motion, and a very
wide grip involves a shorter range of bar and elbow motion because the bar touches the chast beforo the olbows

can travel down very far. With a wide grip. the ticeps extend the elbows over a shorter angle, and the pecs and
dolts ond up doing more of what w n i avel Is at maximum when s are vertical at
lockout, and elbow travel is at maximum when the foraams are vertical at the bottom. I is for this reason that

wide-grip benches have the reputation for being a chest exarcise. More weight can be banched dus {o the shorter
range of motion, and that is dane without as much help from the fficeps. so the chest gels most of the work,

—
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Figur .18, corparan of the op snd ottom postions ofthe doe-rp (8, Sandard-<r (B, and wie-ar (C)bench prss. The deepest
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close-grip version s not really just a ticeps exercise, though it seems to have that reputation. The
large elbow angle the triceps opens provides more stimulation for that musde group; the pecs and the delts are
performing the same fncton - sdducting the humerus - but v a diferentrange of motin, since the humerus
s more vertical at lockout but not as deep at the bottom with the closer grip. Less weight can usually be done

BuEnotmuch e, Compared withth wide ol the narrow oipIs much hardar n tarmsof wal wlght that can

e used, the range of motion and less pec and delt involvement, while the wide-grip bench s a shorter
Tovement that produces ess work and permis heavier welghts & be wied 1Lomitssome o th biceps workwhle
relying much more on pecs and delts. The close-grip version uses Iots of triceps, uses the pecs and delts less, and
s harder. If your primary Interest is in moving the heaviest weight, as a powerlifer needs to do, the widest grip

adaptation, a medium grip is the most useful. And if you need to get more triceps work, a dose grip s useful for
that

greaest efiec comes o th cosestgrip you can olerate, and tis wil be contrlled by your wrist

flexbility On a standard power bar, the knurl has a gap of between 16 and 17 inches, e of the knur!
rekes 3 00 poce 1 STk ATer o bendh s wrtout ke abouk 50% of Yol 80 ot of he ack wih & 911>
set 50 that your index fingers are on the lines formed by the edges of the knurl. The exercise s performed the

same way s the standard bench press, with the same breathing, back setup, foot position, and chest position. Rack

the set, wait a litle, and do another set with the grip one finger-width narrower on each side. Continue to narrow

each setof five by one finger-width until your wrists begin to complain at the bottom, and then widen back out by

one finger-width. You might have to widen your grip a litte as the weight goes up, because what doesnt hurt with
Vghcwalghts may very well be painul theair weig

grips are usually used at higher reps, but this is merely tradition, and there is no reason that they

st 5 Bone s ey S ey 0 5 G WIGHE han e Sndard boneh et ey o b dons e 3

workout, or they can be used as a light-day exercise on a separate day Care must be taken to hold the bar

very tighty, the wrist position makes for 2 less secure grip than the conventional rip provides, and it has been

Known to fail on the way up when the wrists twitch inconveniently. Close-grips are also famous for reaching failure

s a general rule, exercises that depend on less muscle mass or fewer musle groups tend to fal more abrupty in
their bar path than do exercises that use more musdies.
Variations in angle
trr vy 0 sl ary he benh prss Il the angle ot hich the umerus approaces re
chest, consolld by the ange of e bench o whch he osirie 15 perormed. The ackangls s seermines
ne qusiy and quantny of pecoral and At oement n e 1. There 31 b variabons rom nor
e decines n hieh he routirs ars ower an he Hph, ond e nlne In which e shoulders ore maher
than the higs
"The dedline press s a rather useless exercise because the angle of the back in the decline position shortens
tre isnce ne b can vave, deeasing the amount of vork done by Gegeasing the ange of motn. B
ight that can be used in the exercise, which in turn
115 essentally masturbaton, much ke that hICh is possle with a
30-degree egpress o Tl sqat. The decine press gt recommended o s lecs on i “loner pecs” it

dips perform this function much more effectiely, while involving more muscle mass, more balance and
ordinaton, and more nerious sytam acik as discssed aer Dedines are dangerous because If el point
of contacton te lover sternum gets mised, th next to i the s, Couple this problem with  heavy weight

213 Iousy spoter, and you Might have 3 realy really bad “chest” w
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Figure 718, A omparson o the rangs of moton ofthe benh e and th decin bendh press

The indline bench press, however, can be a useful variation. If you are doing both bench presses and
presses, then everything that the indline bench press accomplishes is redundant; there is no aspect of shoulder
and chest work that these two exercises do not more than adequately cover. "Upper pecs” are quite thoroughly

in the press, and the bench press uses the whole musde bell, 5o there is no need to try to isolate this.
portion of the chest musculature. But many sports involve the use of the arms at an angle somewhere above 90
degrees from the torso, and some people believe that this angle should be specificall targeted for resistance
training. The indline bench press does this, albeit at the cost of the body’s being supparted at this angle while the
work s being done, something that never occurs during the sports in question (see the discussion of this in
Chapter 3).
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But limitations are what make them "assistance” exercises — If they were perfect, theyd be major exercises
and have their own chapters. The incline is useful in some cases, as long as its done correcty; but it Is easy o
cheat, and pointiess when cheated. Most commonly the effects of the angle of indine are negated when the
press is what you want to do, ust do the bench press. Indeed, this is a good reason o just bench press and press

When doing inclines, people ofien allow their greed to overwhelm their sense of honesty, and they try to fft too
much weghtfor the imtatons o the incinsd posion,hersby causing hlr Npe o r1dge st o get e lst

backin the rack. The indiine | ‘Gontuse so be cheated, because
S cerens e puose o doing . Xeep Your buton the b,

indline benches are made to be adjustable so that the incline can be varied according to individual
oreferonce, They are mads i BpportUnight ot e, Tk & benchpross pench, and o supgors o s

adjustable to enable the bar to be unracked at a positon that matches the angle of the bench. (Fixed-position
indine benches are available from some manufacturers, with neither the angle nor the uprights adjustable.) The
incine bench s s  seat ultnt the frame so hatvainses can mainai 3 secure poson wihout i feet
becoming too aritical to the f. It would actually be better if the feet were more involved, since this would e

oming 100 ritical o the It It would actually be better If the fect were more Involved, since this would extend



this way with a foot plate at ninety degrees to the bench angle at the floor, but they are not the industry standard

Figurs 721, st e f g spp0rt sene

When doing the exercise, select a back angle of between 30 and 45 degrees from vertical. Flatter angles

are too similar 1 the bench press, and steeper angles are too similar to the press, with the disachantage of

having the back angle held immobile in a position that i very hard on the shoulders. One reason the press might

be 3 better choice is that the stress of  tough rep can be accommodated by the natural adjustment of the b:

positon, wharess the ndine bench nall ou o a d posfion ht might sxesd th capacty ofthe aigued
der

The uprighs should support the par ata height tratallows tre e o e I aut, omplet te reps, and
rack it with a minimum of elbow extension but no danger of missing th This means tatthe uprighs
b et o5 igh 2% il 50 ha he Ners elsows o narly S aIGht, and 5 hat when ey ¢ Shalgened
the bar dlears the hooks by a couple of inches. If the supports are too low, too much work has to be done getting
the bar out, and more important, too much work will have to be done geting it back n the rack ata fme when lofs
of control might not be possible. The easiest rack position will vary with your bench, and finding it will involve
some trial and error.

 of the differences between the indine and the bench press are positional. The two are basically
xecuted the same way. The chest s up, the back is ight, the drive is to the point of focus on the ceiling, th
are planted to connect irmly with the floor, and "big air” supports the ches. The position of the shoulders and

shoulders are squeezed together for a tight position, and the back i arched into a brace between the seat and

. The y the
bar path as they do for a bench press. The eyes focus on the stationary reference of the ceiling; they do not follow
the bar. The breath is held during each rep, with breathing occurring between reps at the tp. The arip is th

tused for the bench, with the thumb around the bar, which rests on the heel of the palm. The feet are
firmly planted against the floor as a brace for the position against the bench. The bar path will be straight, but
instead o touching the midtenum, he bar wil touch right under the cin just below the sernocaviular
arscalaton (ihe point where he collarbones and rnum meet). The range of motion, through an
periecily vrbcal bar path, s slighty onger than for & at bench press, T elbons’positon directy undr tre bar
will place the point of confact on the chest, at a place that is even with the shoulder Joints. The humeral angle
which does not approach 90 degrees of abduction - does not produce any shoulder impingement, as the bench
press does.

tarting position, at lockout over the ches, will be the point where the bar is in balance directly above
the shoulder joints and where the locked-out arms are vertical, just s in the bench press. But because of the
angle, the distance between the rack and the start position is much shorter for the incline, o the bar Is actually
much easier to unrack and re-rack than it is for the bench press. For this reason, the experienced lifter might find
thata spote i essmportant o the incine,athough tis statementshould ot be consirued 2 permision o be



shoud lter ue 3 gher we\ghlor Go'a diferant exercise, because o 3poters ot sael spot an Incine,
and heavy LRM attsmpts on the incline bench press demonstrate @ poor understanding of the purpose of
assistance exerdises




Figure 7.2, The Icine ben prss. ot the vt ar path and th postion of the bar ver te dades.

Deadiift Variations

discuss four main variations here: the RDL, the SLDL, deadlifiing from blocs, and the goodmorning
(both flat-backed and round-backed).

Romanian deadlifts

Spon s tme, aslegend s th incrcible omanian weighifer Nic Wad ied he U S. Oympic
Training Center. Viad was strong, probaby as strong as any human being has ever been at a bodyweight of 220
Pounts word an fhe Srect has L hat e ot squatad 700 pounds o double. 55 when Vi performed an
exercise that no one had seen before, t quite naturally got a lot of atiention from people not as sirong s he was.
The exercise involved taking the bar out of the rack from the hang position, stepping back to clear the rack, and
then lowering the bar down 1o the mid-shins and raising it back o the hang position. This movement looked like a
deadiif, but one that started at the top instead of the bottom, 5o naturally it had to have a new name. The term
“Romanian deadIift” has been applied 1 It since then, although Its name transiated from the Romanian is
probably something different (f it even has a Romanian name; the exercise has been developed since that day
entirely in the USA and may simply have been Viad's way of dealing vith unfamiliar equipment). Itis referred to
by the initials "ROL"
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Figur 723, The gret s Wi the mpoter, 4 kgend hs £, o the Samaron deadft. Vi wos rety dom 470

The RDL has two itfrom
very litée quadriceps because the knees start off nearly straight — unlocked, but not very - and pretty much stay
that way so the quads dont have an opportunity to actively exiend the knees during the movement. The RDL is
speiically intended as a hip extension exercise, and the quads are not supposed to be involved except to
isomerically anchor the knee angle from the anterior. Al the work that occurs through the botom of the range of
‘motion and that would normally be shared between knee extensors and hip extensors is done only by the glutes
and the hamstrings. The lower back muscles keep the lumbar spine locked in line with the pelvi. The hamstrings,
acting at their attachments on the Ischial tuberosities, cause rotation around the hip joints when they pull the
bottom of the pelis and the back of the Knces together, making the hamstrings and glutes the prime movers
during the exerdse.




bockiard and wp
by Pl‘v ¢ vatatan
arsund  acetabulim

oy

pEivIC razation

Ereenteic e

Lontradtion

ngihans af
I

Cancentric. é %
conteac &

o
shertensy as par
is rased
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But more important i the difference in the fundamental nature of the two movements. The deadift starts

movement starts with an eccentric contraction, the "negative;” which precedes the concentric. The bar starts from
a position of knee and hip extension, the bar is lowered down into flexion, and a stretch reflex initiates the

extension, g
reflex, due to increased efficiency in motor unit recrultment and to the ability of the elastc components of the
muscles and connective tissues to store elastc energy developed during the eccentric lengthening of the muscle
bellies. A Jump s the best example of this princple; every time a Jump of any kind is performed, It s preceded by
ort drop of the hips and knees that creates a sretch reflex in the muscles about to contract for the Jump. It
takes a great effort of will to jump without this drop — it is such a normal part of human movement that tis very
difficult o exclude. The stretch reflex also explains why bouncing the second through fifth reps of a set of five
deadifs off the floor is o popular. The majority of weight r00m exercses can be "cheated” with the use of 3
dleverly applied or exaggerated stretch reflex. I myself have "curled” 205 in ths way.

But for the RDL - and the squat, the bench, the Jerk, and maybe the press, depending on how s done - the
stretch reflex is not chealing but is an inherent part of the movement. The bounce out of the bottom of the RDL

onahla rathar hotu wainkic tn ha e fn the wrrics ‘i hawe hoan swindad from



helping with the movement. RDLs take advantage of the stretch reflex just to the extent that it affects the hip

The RDL starts in the rack with pins set at a positon a little lower than the level of the hands in the hang
position. This rack position allows for an easy safe return t the rack in the event of a slipping grip that might
lower the bar before you rack t. With a dean-width grip, take the bar outof the rack and step back just ar enough
o dlear the pins. Assume the same stance you use for @ deadlift with heels 8-12 inches apart, toes pointed
slightly out. Raise your chest, and focus your eyes on a pointon the floor about 10 feet n front of you.
hole point of the RDL is that the back stays locked in extension while the hip extensors work. Unlock
your knees 50 that a litte tension comes Into the quads, but no more than enough to lower the bar an Inch or two,
down the thighs. Very ltle knee-angle change should occur, although the knee position over the feet will change
slightly. This position will place your knees above a point about halfway betwieen the toes and the instep. Liftyour
stup and arch your low back nto 3 tight lock, rying to maintain this posiion for the whole movement. Start the
bar down your thighs by shoving your hips back,allowing your hips to come into flexion with the bar never leaving
the skin of the legs. At the same time, push your shoulders forward, out in front of the bar, to the familiar pulling
position. As the bar approaches your knees, shove them back, too, shifting the shins into a vertcal position. Drop
the bar down past your knees, keeping It In close contact with the shins, and go as low as possible without
unlocking your lower back Stop just before your back begins o unlock - a position you willidentify on the first few
reps — and start back up. The siretch at the bottom should help change the direction of the bar without any pause.
On the way up, keep the bar in contact with your legs and keep your chest and back locked in position. Breathe at
the top, taking  big breath for every rep.




Figure7.25. The Romanin deacit.

The emphasis on driving everything back is very important; the use of the hips instead of the knees is what
engages the N extensors and exctudes th quads. 1t helps o BTk aboutthe welghthiting back e el the
knees moving back, the bar being shoved back (o stay in contact with the legs, and the butt moving back; in fact,
verhig ves Bk enceph he houlders ich i forward, oo ver U b The Shin st o g verbe
before the bar reaches the knees, ant st never move forward at ai after the initial unlocking. Any.
forward knee movement puts the quads in  position to contribute to the movement by extending the knees on the
way back up, canceling out the desired hip-extension effect.






Figure 7-26. The: FROL Mote that for the ROM of the.

‘The most common error will be the knees-forward problem. You will be tempted to relax the tension on
your knees at the bottom; the hamstring tension builds il the way down and is not relieved until the musdles are

will do the work that the hamstrings should have done when they extend the knees during the recovery to the top.
on of pullng mechanics I e Deadlit chapter hat tne shoulders stay in front
of the bar. This means that the arms are inclined back from the shoulders at a slight angle, with the lats pulling
backon the humerus to keep the bar over the mid-foot. The lower the bar goes down your legs without your kn
bending, the more angle your arms must assume to keep the bar over the mid-foot, and the more work the lats
must do to maintain this position. At a very low position on the shins, this angle becomes quite extreme,
contributing to the difficuly involved in doing a strict RDL very far below the knees. In fact, if you touch the floor at
the bottom of an RDL, you are probably doing it with a fairl light weight
50 common s the failure to hold the back rigid in absolute extension. One of the main benefits of the RDL
isthe the erectors, spine rigid while the the hips.
This back positon is rather hard to hold, and the liter needs a Iot of concentration to keep the chest up and the
o back arched wih no looseness, whié Sing the ips bac, the kness back he b back the necls down, and
the shouldersforvard. For 3 Sow oerdse, the ROL s technicaly ifiultbecouse i s ey eesy o do wrong
ie knees come forward, less work is being done by the targeted musdle groups and the
mmmmznt Tls casie. B done <orreciy i he-pack 1o o 1yd exeriion and. o, Enee. exension
olvd, e RDL s perapsth best asssance xercis or dead!ifs and deans becaus L worls the very tings
hatcause heaw deadis o

The best cues for good form on the RDL are “chest up; “arch the back” 2nd iages back” with an
occasinal reminder o e the weight of the toes. The chestcue wil remind you b e tre horcicspne n
tnnson, e arching s back ey 53 nerpreiad by st peaple a5 2 v ack . Tre ooe e bocpe

e Guads outorthe movement,but tcan also caus e Sar o il away rom the g, and you mlght need t cie
e Iasbymmhng push the

Youre deing heawy KDL, s grip. The shoulder from
aternate qup is not desirable for this exEmSe, and the lats cannot effectively pull me Sar back o e legs fyou
are using a supine hand on one side. The weights that will be used for heavy RDLS are not really heavy relative to

e deadi, with most peopie being able 1 use between 65% and 75% of thelr 1R deadii fo the exercise so
using a plain 0ld double-overhand grip will not usually be a problem. Use a hook grip or straps if your grip.
strength Is insufficient, which it should not be at 65-75% of 1RM, but both your hands must be in the prone
position. Being an assistance exercise, RDLS are done in the range of 5-10 reps.

Stiff-legged deadlifts

The stf-legged deadift (or SLDL) is possibly a more familiar exerdise in most gyms, as a result of the fact
do ¢ . The SLDL RDL

off of the floor — without the stretch reflex but with the higher hips, more horizontal back angle, and more vertical
shins of the RDL. Since the SLDL starts on the floor, it involves a longer range of motion than does the RDL, which
s supposed 1o stop at the point where the low back nlods due to limitations in hamstring extensibility. Most
peopie cantdo o i ROL il th vay down e foar i te br oaded wit 1 lates, 50 you will have

10 do the SLDL with enough knee bend to allow your back to get into a good position to start. The amount of knee
bend will obviousy depend o indiidusl iy The pontofhe exer i o SO egs - knees exended 33 Much
s possible and hips higher than in a dead!if, with the low back flat in the start position — so use as itle knee
bend as possible.




Figure 727 () The

Take your regular deadiift stance, with the bar directly over the mid-foot. Use the regular double-overhand
dlean grip, for the same reasons mentoned above for the RDL. Unlock your knees and set them in position hard,
as straight as your flexibilty permits. Raise your chest, take a big breath, and pull. The SLDL is essentally a
deadlift done according to the five steps outlined previously, but without Step 3, the dropping-the-shins-forviard-
fo-the-bar part. This means that the bar leaves the floor from over the mid-foot butis

When the bar is Just above your knees, it comes onto your legs, and the pull is then locked out like a
reguiar deadlift at the top. Again, each rep Is replaced on the floor, reset, and pulled from a stop; tis a deadiif,
notan RDL, and each rep starts ffom a dead stop.




Figurs 728, o st egged cesde

Both SLDLS and ROLS are versatile exercises and can be applied to your training in many ways. They can be.
done in a variety of rep ranges, depending upon the desired effect. When theyre used as a substitte for the
deadiift on a light day sets of five work well; in fact, and RDLs can be used for sets across, unlike

deadlif, since they do not produce the stress that the full heawy movement is known for. For back-off work
following desifs they ca be usedfor et of 8-10 reps o accumulate xra wolume. A hgh-rep ses of 20

RDLS 1 Ineresing adalton to your rainin

espit e o ko e R e DL can produce exeme hamsting soeness n the short erm

that can interfere with the normal range of motion of the knees, both exercises provide an excellent way to
increase the extensibility of the hamstrings over time. They are excellent stretches and are often used with light
weights as warm-ups for the deadiift and the squat.

Deadmn'nnlmmbkxks
e vriaion o the Geadiftis o do he rercisewhie anding on lods B adding el heiht o the
range'of moton hs Bloc Inséase (e amoun of work e (1ou & g4t he s ec by Ung bote with 5

Snaver than 17-inch dameter. The blodsalso add more knes exension - and erefore More uadriceps -
the exercise. Because the bar Is farther away from lockout, the liter needs more knee and hip flexion to assume
the start positon at the bottom, and the more acute angles require more hamstring extensibility for the lifer to
assume the start position with an extended lumbar spine. These requirements make it more difficultfor inflexible
people to get n a correct start position, so not everybody can do this exercise. Be aware that for obvious reasons,
a deadlift on blocks is an even more stressful movement than the full deadilf, so treat it with respect. No sefs

2x welghts, because deadifts on blocks are an assistance exercise; use them at sub-max loads to
accumulate work and to make the deadlift easier off the floor.

Goodmorings

ce the bar is aken out of the rack, as in a
squat, and carried on fhe raps. Butsince e goodmorning fnctions as a back and hamsring exercise, Wi no
more knee extension than an RDL, and with lots of elements of pulling mechanics in the movement of the bar, a
Cose can b made for consdering it a deadlif wriation: Goodmernings get thelr name from th rather tenusus
simiarly betueentheir appearance and that of 2 sbordiate Incividual gresting s superiors i e 2. They
are an old weight room exercse, largely unused today but they are worthy of cansideration a5 3 way to
Srengthen your pul

ooimornin, the bar i o top o the baps, s t docs na high-bar suat. Basiclly you perfrm a
goodmorning by bending over i the baron your neck U yourtorso et t parlll with th ground o ower
and then returning to an upright position. The movement s similar o that of the Romanian deadiift in that the
“hole ting is essentialya hip exension hat bagine with an eccentic conyacion - Bink of t as an RDL with the
ar an our neck

L, as with a pull, the bar stays over the middle of the foot, With a vertical bar path; in the

Soomorning, e bo makes o srcae o1 oweredThe e Sers ecause e Gsance rom the borto 1 i
along the back is usually longer than the distance from the hips to the unlocked knees, and when the bar Is
lowered, it travels forward (Figure 7-29). This arc produces the intentional departure of the bar from a position
of balance above the mid-foot, thus Greating a moment arm between the bar and the balance point and using that
a5 an aspectof the resistance In the exercise, as a heavy barbell curl does. AS the weight gets heavier - and as the
resulting center of mass of the ifter/barbell system gets doser to the bar - the bar path moves closer o
foot.

are two ways t do goodmornings: flat-backed and round-backed. The flat-backed goodmorning
places the hips a ltle farther back at the bottom of the movement than they are at the bottom of the RDL (since
a5 on'topofte raps insead of hangig below the sapulas) even tough the bar s n font ot s,
The round-backed version ai the bar and the hips to stay doser to the mid-foot balance point. The
GTerene 4 e cToce 1engh of 1 back ~ e N spne = socovely “orir” . e spte 1 10
—and thus the two movements differ in the length of the moment arm they create between bar and hips.



Figuns 728, Two vrsonsof th goocmertin,

Flat-backed goodmornings are the most ike the RDL The knees are unlocked, the chest is up, the low back
s arched, and the bar is on the traps, with the hands pulling it down into the neck to keep it from roliing or siding
up at the botom. (It is important to stabilize the bar against your neck and keep it from siiding, espedially when
youte using 2 bar with a center knurl it will most assuredly dig a ditch in your neckif it moves. ment
basically consist of siding your hips back o lower the bar down as far as hamstring flexibility permits before your
Iow back rounds. The idea is to keep the back in extension the whole trip down and up, and the parallels to the
RDL should be clear. Your flexibility will determine your depth, and the goodmorning improves hamstring length;
there is not @ much better siretch than a strict flat-backed goodmorning.



Figur 730, he fat.acted rson of the gocraring.

The round-badked goodmorning is a completely different exercise. We have many times described the
efficient and safe back position as "normal anatomical position” - thoracic and lumbar extension. This position is



the best way to load the intervertebral discs and the most efficient way for force to be transmitted along the torso.
But there are many situations, either at work or in many sports, where lifting must take place under circumstances
that prevent an ideal extended-spine position, and it makes sense for post-noice lifters to train for this

The trp from the ground 1o hip and knee lockout has to be done with the back n flexion. Or a situation may.
“in the fleld” that requires you to ift an object - perhaps a fellow soldier in 85 pounds of kit - whose shape has no.
p sense

38, Ri3080 i he o s whr e i ecars e 1t s, Sone W1 6od oo of

If spinal flexion s the position that must be used, the big held breath is the mechanism that must sabilize it
The intervertebral discs are best positioned to bear a compressive load when they conform to their normal resting
geomelry But fing 2 loa from the ground s not primarly compressve unl the inal sages o the pul, when
the

!

e lond comes o he around. 1 he spne.1s 1 lodon and. 1 gty n Neon co be. malniine
submaximal loads normally encountered in a field situation can be safely handied, especially by a strong lifter
used to handling much heavier weights. The same Valsalva maneuver used i ail barbell perdses provdes
stability and protection for the spine in the less-than-optimal positions often encountered outside th
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e round-backed lifing prepares you for this ineviable situation, and when planned and executed on
ur terms instead of the universe’s, it can be made  productive adjunct o normal pulling and back work. The
round-backed goodmorning deliberately employs less-than-optimum spinal mechanics in order to strengthen the
back against the Inevitable occurrence of bad mechanics during a fatigued deadIift attempt or a normal day at
jork. It is a relatively safe way to introduce this position in the context of a controllable, increasable barbell
Ind-backed goadmornings are probably better than round-backed deadlifs because of the tendency to
use lighter, safer weights for them and because of the lack of Interference with the correct movement pattern in a
Iift that is already prone 1o errors. But since round-backed movements would have to be considered advanced
exercises, and therefore not really indicated for inexperienced lifters, the advantages of round-backed
goodmornings over round-backed deadlifs are not really germane; advanced lfters should have no trouble
Separating two styes of deadlifing from each other. The important points are that round-backed ifting is not
always bad, because Itis inevitable, and that goodmornings done ths way are 2 good Introduction to this aspect of
conditioning for sports and for lfe.

Take the bar out of the rack as you would for a flat-backed goodmorning, take a big breath, and start down
by dropping your hips back Immediately drop your chest rolling it down toward your knees, It s usually possible
10 9o lower than the flat-backed form permits, since adequate hamstring fleibilty to maintain umbar extension is
not the limiting factor in this version. Mainiain the flexed back position all the way down and back p, using your
it 1 spport e curts, Come back p byt g your bacand then shong your hps forwar, and iy by
raising your chest to coincide with the return to the starting position. As with flat-backed GMs, higher-rep sets of 8
o 10 vk vell. Round-satied goodmornings re an opianel, adhanced exerdse. No ne’sfelings wil e hrtif
You dont do them at all, butif you use them, do them right, and ligh






weight and generating high velocites; the goodmorning is an assistance exercise, not a primary lft and it must
be respected for both its usefulness and its potential for injury. The smartest of the strongest men in the world
never use more than 225 pounds for the guudmnmmg, and since itis an assistance exercise, they use sefs of

0 reps. incorrecty they can make the back injured.
Ut ot udament whes G how much elght o s THere il v bt reoso 1 450 more hah 3500
of your squat for sets of 8-10, and there is no reason to do them at all untl 35% of your squat is 95 pounds.

Press Variations
Two main variations here: the behind: the-neck press and the push press.
Behind-the-neck presses

The firs thing that usually comes to mind when people think of different ways o press overhead is th
behind-the-neck version, along with ts cose relative, the Bradford Press, which inolves changing the bar position
from front to back during the press. When the bar is behind the neck, the shoulders are putin a position that s not
articularly advantageous under a heavy load. This position i right at the edge of the shoulder's range of motion
< put o of srcss o the igaments ht hold te shouider toget
oulder (or glenofumeral) ot s formed by the artiaion of tree bones: the davie or
collarbancs e o, 3nd he mumars The hess of it homerus 5 he boll, nd the giencis o of e
scapula s the socket o this ball-and-socket joint. The glenoid s a rather stingy ltle cup, not a nice deep so
e e o of he pevi, 326 1 pends o mers o Hgaremiue an andinocs suppor for 16
integrity tan the hip does. The net effect of this arrangement is a jont that is less stable at the edge of its range
of motion than might be desired. The behind-the-neck press places the humeral head in just about the worst
osition it can assume under a Ioad. Ifthis exercise s to be used in a program safely, It has to be done with such
ight weights that it becomes almost a waste of time f strength is the goal. It has been done with heavy weight by
big strong men, but none of them got that way with this exercise.

Push presses

Aetter exercise s the push press. It is more than just cheating the press with your legs. The push press
uses momentum generated by the hips and knees to start the bar up, and then uses the shoulders and triceps to
0 10 lockout, as in a normal press. The movement begins with a stretch reflex, where the knees and hips unlock,
u drop down a ltle, and then you drive back up - the extensors lengthen a itie and then immediately contra

forcefully nto lockout. This sharp extension provides enough drive o get the bar off the shoulders and started

its way up. It not really a "push” so much s tis a bounce, since the knees and hips do not uniock and then stop.
in the unlocked position. It s exactly as though you are trying to bounce the bar up off of your shouiders by using
your hips and legs.




Figure 734 The s rese.

“This bounce requires that the bar be resting on the meat of the eltoids when this upward force gets there.
If the bar s being held in the hands — resting on the paims or fingers instead of seated firmly on the shoulders —
then the force of the bounce gets absorbed in the elbows and wrists instead of being ransmitted to the bar. This
may mean that the grip for a push press is a power-cean grip, wider than you use for a press, since longer
forearms make the bar harder to set on the dels vith a standard press grip. The solid connection between the
ar and the shoulders allows the full effects of the hip and leg drive to carry the bar on up. A full breath before
ach rep braces the torso and makes the push mare solic
re weight can be lifted with a push press than with our press technique in chapter three, and certainly
more than vith  strict press, and for this reason, a heavy set of presses might get fnished with a push press or
two. A better approach is to keep the two exercises as separate as possible in your mind, choosing your work

Or better yet, you could use push presses as 2 completely separate exercise on a different day either after bench
presses or as thelr own primary upper-body exercise.

In additon to the same. press, the push press has i from
the involvement of the knees and hips. The most common error is the tendency to dip forward onto the toes during
the push. The bounce must come from the whole foot, not from the toes, or the ifer/ barbell system gets displaced
forward. If the dip has a forward component, the mofion of down-and-forward turns into up-and-forward, instead
of straight down and straight up. You will thén have to "chase” the bar s it goes forward on the way up, diluting
your shoulder drive
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Gorrect this error by making sure your dip is o your mid-foot, and if you are dipping forward, the casiest way o

the big loas for oach rep. This is a handy tick to leam, aspecially if you have entertained the possibilit of any
Olmpic waightifig, th dip that precados o spijrkis ossantlythosame as th push-orss di, and
you comect i now it wil ot be 2 rl
1 b hard on he Wees, bellev o not The knee extensor tendons e subjecedt some

ather mah o o ey ot r o om0 5 Sspecily ot o e SR et .Sy ookt
your knees as much s possible to minimize the abuse. Knee wraps may help, but good form helps the most.

ust S0 you won' think theybe been forgotten, assistance exercises for the power clean fall squarely in the
baliwick of Olympic weightifting and are outside the scope of this book. Those of you who are interested are
encouraged to contact a competent weightlifing coach and develop a relationship with the sport. There is no.

ter way to use barbells to train for power product

Ancillary Exercises

Not every assistance exercise necessarily duplicates a portion of a parent movement. There is no chin-up-
like motion in any of the five major lifs, yet chins are a terribly useful exercise for lifters at all stages of training
advancement. Chin-ups are multi-joint, they involve the movement of the whole body they work many musci

you do? Good ancilary exercises contribute to functional movement the same way the major s o: they work
several joints at one time through a range of motion that, when made stronger, contributes to performance in
sports and wor}
Ancillary exercises have traditionally been performed for higher reps than the core lifs are. This is not
necesaariy 3 harc-and-fast rule; some of these movemeris are vry aluable 32 engih exrdss in and of
iselves. Some lend themselves better to this than others: weighted chin-ups and dips are quite useful at lower
Teps and heaw welght, whereas heaw weiahiad back exensans can be rather fard o the necs. Each xercse
has its own specific appilcations and fits Into each individual trainee’s program in different ways.
Chin-ups and pull-ups.

Possibly the oldest resistance exercise known to the human race is the pull-up. Arboreal primates use s
movement in the process of locomotion, and ever since we're been standing on the ground, its been difficult to
resist the temptation of grabbing a branch overhead and putting our chins up over it And you should be strong
enough to do that he pull-up 15 ot oy a good exercise. bu 15 a very Good ndcatr of upper-bocy Sirengi. I
You Gt do very many chin-ugs, you press and bench press wil ncrease 35 you get Sranger on tis very

Eiups i pul-up e ot oo o el St o the et dors mibcies (v a1, butthey
are equally important for the other muscles of the upper back - the rhomboidius, the teres major, the serratus
groups, and the rotator cuff musdles, as well as the forearms and hands. Chin-ups even work the pecs 3 litle, it
done from a diligent dead hang, and abs, if enough reps are used to get them fatigued,



Figure 736 The i-up (0 po, ) s a o 1, and the pUkp (Botom pay ), done inth power rack s 3 prane 3.

In this book, the term "pull-up” refers to the version of the exerdise with the hands prone, while “chin-up”
just "chin® refers to the version done with supine hands. The major and significant difference between the
% ihe bicepsinvlvement in the dhin-up and th lack of it n the pull-up. The addiion of he biceps makes chin-ups
a ltle easier than pull-ups, as vell as adding th tic elements of arm work o the movement. Pull-ups are
Rarder, and hey probably emphasize Iat mohement more snce te absence of the biceps means that omeming
else must do its work. Because of the pronation, pull-ups also might aggravate the elbows for a lifler who is
very flexible. The prone grip shortens the distance between grip and shoulders; the supine grip tends to
s distanceifyou dont peyatenion (o keeping it dose (Fgure 7-37.8). S e pull-up might seem easier for
some peaple i they stay oo far away from th bar on - OTCe your strengih permis, you can add weights
1o sckchins ang pull-ups for Incressed verkoads. The mare your runk moes, "ne more bunk musdes are
involved, and this Is why abs can get sore. But any version of the chin-up or pull-up, where the whole body moves,
isbeter than the machine verson of he &xrcse, the 1t pulldow, It which oy th arms Move.
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ups are a bt nroducoryexecse han ol ups, ondperhapsa beter eercse together because

ey e more muscle moss Welluee 5 b S0 2 5Pty 3bove 5 1ovel of e up-resched Angerts whe
efe sanding flaton the oot When you are hanging fom this level, your 10es should sk tuch the floor. Tis
is, of course, an ideal height, and your equipment may be lower or higher. The cro of a power

rack works well, as might a bar set high in the rack pins. Ifyou are fortunate enough to train in a gym enlightened
enough to have provided chin bars, enjoy them, for they are not common. A bar that is 1% inches in diameter
feels the best in most hands, unless they are unusually small. But it is not hard to make do, and most training
facilites will have 2 place for the innovative trainee to chin.

In the chin-up grip, your palms are facing you, about shoulder width apart. Grip width can vary several
inches depending on elbow flexibility; the more easily the hands can supinate, the wider the grip can be. The
wider grip increases supination and biceps involvement. The wider the grip is, the greater the exiernal rotation of
the humerus is. The oser the grip is, the more interally rotated the humerus, the more abducted the scapulas,
and the less Involved the scapula retractors and posterlor delts are. Grip width may not be a pracical variable to
manipulate due to the joint stress it causes at the extremes of wide and narrow, but since grip
way the shoulders interact with the Ioad, some shoulder injuries can be affected by grip width. A shoulder-width
grip i good for our purposes and presents no problems for most people. Chalk makes for a better grip and fewer
aalluses, and using Itis 2 necessary. A knurled or rough bar destroys the hands and therefore adversely affects the
restof your training
movement tself is obviously simple: take your grip, and pull your elbows "dovin;” which results in your
leauingthe ground. Each rep satsrom o full sch t th botiom, ith clbows sraight and scapulas srtcred
, and is complete when your chin dlears the bar, A more honest approach might be to touch
bt but el coun e rep Fyour in larsthe bar i your e frvar, and your head not bace T & sy
25 lose o the bar 35 posile. The GoldSiandard repIs doe from 3 dead fang, i sight pause at the fully
stretched-out bottom. It s terribly common to see partial chins, which should be called "foreheads” or
21 are usialy aGzomparied b less. han-siaight elbows a e GO Fo a high6p set, 1
Tefiex at the botiom as 1ong 25 he boom 1 acslly The Botwm. In his case, reathing Wil Consi of  quick
breath at the top of each rep. For a higher-rep set to failure (maybe 12 or more reps), you'l find that the first
two-thirds to three-fourths of the set will be rebounded, and the last reps will be done from a dead hang as you
take a couple of breaths between reps at the bottom. The same rules apply to pull-ups, if you decide to do them.
the rep short at either the top or the bottom is as bad as squatting high: the primary beneft of the
exercise lies at the ends of the movement. The botiom stretches out the lats, and the first shrug of the stretched-up.
apulas doun s all s and upper bock usces Th fih st the top i biceps and icps,and » comlet rep
504 1818 Moved our by 2 constan, essrable dIs1ce rough spce.Each rep s theretors the same,
an wur ot bocomes quanifabi, not ust  faling-around n
it you cant o o complete in-up? Lower tre bar a e (or ralse the Noor, posslbly an easier
g ﬂn, arttcally) and use 3 Jump 1o get the movement sarted Uil youte Srong enough o do it et

(Figure 7.
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Figure 738, The inping i, s Lo rengtien th it for & orpiete o bier.

Bo sure to lower yourself under conirol 1o gat the most out of the negative, and always use onlyas much jump as
necessary. Or you can use resistance bands in the rack until you are strong enough to do the movement with only
a jump. Th abiliy 1o do an honost chin-up may bo beyond soma novices at a haavier bodywoight, and if you
cannot 4o a good strict rep at all, it will be best to wai unil your lats and arms are stnger from deadiifs and
prosses or until your bodyfat comes down enough to permit you to handle your bodyweight effectively on the bar.

Figurs 728, Chvups s by th s ofreitance bandsin o handy dandy power rack.

Kipping chin-ups and pull-ups are gymnastic derivatives of the jumping version. The Kipping version uses

th
translating the swing energy ino upward movement. The ip distributes the movement over more musde mass,
using the abs, hip flexars, and lower back n addition to the lats and arms, so that more muscle mass s used in the
exerdise and more reps can be done. Srict chins and pull-ups concentrate the effort o less musdle mass and
work it harder.



Figur 740,108 o ok up

Kipping chin-ups and pull-ups have proven themselves to be useless as a way o sirengthen the sirict
versions of the movement, and in the absence of enough strength to o the srict versions, they have proven t be
dangerous for shoulder health Resist t tmpiaton 1 Jump on any banduagon tat encourages shorterm
gratifcation a the expense o ong-tern progress,any peaple Who ca do 15 Kaping reps cannotdo 2 dead:

s, and have made 110 progress on their dead-hangs since they started cheating the movement with the kip. I
0 e o use 6pping pul-ups or chin-ups n o ondisoning vorlous make sure your shouders and ams ore
sirong enough to v that you

should recel

elghted chins and pull upsare an excalent surce of heaw nan-pressing work for the upper bod Plates
are suspended fom 2 chai 0 bel, o 5 dumBbel can b held 1 i et I Tok mukh WEIOh s used: A ood
rule of humb I that when you can do 12-15 bodyweight reps prabatiy Sme s St dong somé of e werk
Welghtzd, possioy alernatng haher-rep bodyWlght workout Wi 1ower-rep welghied workaut. Several ses
acrces e approprate for Chins and pull-ups, eier WeIohted, Lnwelghisd, o assied. And many people have
mace stead inear progress by micrloaing it duns e same vy ey proram the banchpres nd press,
adding e vy them all and see

The parallel-bar dip is a movement borrowed from gymnastics. It consists of supporting yourself by the
arms, between and above two parallel bars, lowering your body down, and then driving it back up. The dip is
good substitute for the bench press If it cannot be done for some reason, and i far superior to the dedine bench
press, which there is no good reason to do. If the “lower pecs” and biceps are the object of your desire — the
apple of your eye, as it were ~ then dips are your exercise. They are better than the dedine because, like any

dips involve the movement of your entire body; they are like pushups in this respect. They are better than pushups

because they can be weighted — and thus incrementally increased in load — and performed alone, whereas
pushups cannot be weighted conveniently even i ople in

The qualiy o an eeris incresses with the Imohement of more musses, more o, and more cenal
nervous system actiity needed o control them. The more of the body involved In an exerdise, the more of these

Giteia ate met. Whan the whote body Mmoves, & more nearly deal iats Is achieved, wih 0t of muscies and
nerves controlling lots of joints, and the central nervous system keeping track of lots of different pieces of the body.
doing many different things, hopefully correcty. By this logic, pushups are better than bench presses since
pushups involve the movement and control of the entire body But they are very dificut to 6o weighted, especially

alone, because of the problems with loading the human body in this position. Were it possible, a good weighted
pushu devis would b I use oy

25 long been assumed tha the bench pres has sohed that roblem, when i fact thasnt The oy

ning Mg 1h e Sench press 1 he armé, 30 In S parHclar way e banch s o . pushup what e 1ok
pulldown s 1o the pull-up. But the bench does allow the same approximate movement to be loaded, and h:
aliowed many people to increase their pushup numbers without high-rep pushups. Without adding weight, a fit
person will find It difficult t train a pressing motion mowing in the anterior direction without using very high reps,
which are seldom appropriate for most training goals. Dips address both problems, allowing heavy weights to be
used while the entire body moves during an upper-body exercise.



<

Unmelghted dps are harder than pushups because th whole body s maing, ot ust the part tra isnt
supported by the feet. And for the more advanced trainee, dips are very easy to use weighied, either by hanging
latesor fer Gbject from 3 belto by holding & dumbbell betyean he eet (an apon which works wel oty for
Iight weighs). The anterior aspect of the movement is provided by the slighty indined torso position, a function of
the fact that the forearms stay vertical during the whole movement. If the bodys mass i o be everly distributed
relative to the position of the hands on the bars — i.¢, half of the mass in front of the hands and half of it behind

the arms are operating downward relative to the upper body, the lats are also involved in the adduction of
the humerus, adding even more musde mass to the exerise.
vy weights can be used in this exercise, and many powerliftes have used it to maintain bench strength
e an injry heals one tat th bench agareaies but that s o ot ips on be sed uneghted o Hgh
repeor weighed, stk the benc wald b wained, o 3 progressely oaded It The wile-body efecs a
fetmor trunk and arms.
et done an s sevof 1 bars, & Saton desgned fr s purpose; s modern gy do ot have
asetarparae bae s g o Tound 3 SymaShcs ot o, preioUSh, e oy




Figurs 742, e dip aton, awn above 3nd 1 te preveus fiure, ha pEES  arty o grp Wi

Dip-station bars are usually 24-26 inches wide, and the most comforiable ones are made out of 1%-or 1%-nch
pipe or bar stock. They are between 48 and 54 inches high, fall enough (o allow the tainge’s foot o complelely

with enough base that any possible amount of wobble during the movement will not tip the bars. A non-parallel
station, with the bars at a 30-degree angle, allows for a variely of grp widths that can mora closely approxmate
the press, bench press, or jerk grip without adversely affecting the neutral hand orlentation. But in a pinch (or a

motel room). two chairs can serve as a dip station if ey are siable when tumed back o back.

To perform dips,select our grip and fump up it pasition on the bars,with your elbows acked and chest
p Tke . g breath 2 hoc i st down by unlacing vur elbows and eaing forvard a il and eortinue
o il Your Shoulders o bl your lbae Tt poson 1+ oaciy 4engned by someont ek Yoo
Rumerus a th shoulder wil dip below paralel. This cion ensures 2 complete Fange of moton pus  good
stretch for the pecs. It also provides a way to judge the completeness of the rep - a way to quantify the work and
TrmahcEs between bvo pEOGHE, s sering (he Same. purpose ot he belaw prallel arerion docs
imthe squat. Drive your body up outof the btiom stretched positin unl your elbows are loced ot rafsing your
chest into position directly above your hands on the bar. Exhale at the top after finishing the rep, and when
heed  breath, be sure 1 take I only when youte locked out at he (. Dot extale dung the F&p; he pressure
thatis i fo of the body while itis moing




Figur 748, Ops done i  poner rc, maing e of cauprent tats sy n th .

two most common errors in performing dips involve the completeness of the movement. Most people,
when not being yelled at about it, wll cut the depth off above parallel. They o this because it s easier to d
partial dip than a ful dip, Just s its easier to do a partial squat than a full squat. A partial dip does not carry the
injury potental that a partial squat does. But partal dips are not as valuable as deep dips for the same reason
that half-squats are less than adequate: they work less musde mass. If you go to the trouble of loading a dip belt
fo the exercise weighted, and then cheat the dept, you are just wasting training time and Kidding yourself
about how strong you are, justlike when you cheat any other exercise. Do your dips deep, with a lighter weight it
necesary 2o you dont iz the actul b
er problem s a failure to lock out the elbows at the top between reps. This is not the heinous rime
that cuting o the depth I, becas It 15 usually unintentonal. Tred Siceps dont ahays know they are not
completely contracted. The chest-up position at the finish helps cue the elbow lockout because it pulls the mass of
the upper part of the torso behind the hands so that the triceps can extend the elbows against a more evenly
distributed load.
entlemen, when you'e doing weighted dips with a chain and a belt, be sure to arrange the chain and
plates in such a way as to minimize the chance of damage to the important structures that are in unfortunate
proximity, In the event of a loss of control or a swinging plate.




Figure 745, Westad ds, done weh » i bk anc pntes

Ring cipsare best €t to gyt o afer people atghter bodyweighs who are notaining primarly for
strength. Ring dips are a dangerous movement ur shoulders, and wei foolish for
st Gocsrt ate sy i Iotar ) mavement o e rnge 1o place e Sheuider o a postlon o S
instability that it cannot be controlled. The shoulders can easily be impinged during 2 dip because the load Is
driving the humerus and AC joint together, and the addition of lateral moment force to the configuration has
resulted in many avoidable surgical repairs to many rotator cuffs (see Figure 3-7). Do your shoulders a favor, and

5tdo your dips on bars.

Barbell rows
First, barbell rows are not a substitute for power cleans. If you use them for this purpose, you hi
dedded o omit s more important eeris n oor o an assisnce oercise,an caser movement ot does not

provide most of the benefits of the more Important basic exercise. 1 say this because of the prevalence of this
Subsinton sine he second edIton of s book v published. Power GLans are one of e primary contiuents

with
machines that place you in a position to do them; cable rows or the machine version of the T-bar rows are the

the most valuable rowing exercise is the one that makes you assume the position and maintain
it throughout the set. This way, you get the beneflts of both mowing the bar through the rowing motion and doin
the stability work needed to hold your back In the right position to o the rowing motion. As with all beneficial
barbel training, the more work you have to do during the exercie, the better the exercise. So lets learn how
o3 proper barbell row.

H
s
3
3
z
g
s
&
3

Barbell rows start on the floor and end on the floor, each and every rep. The bar does not hang from the
arms between reps. Each rep is separated by a breath and a reset of the lower back. Starting from the floor
enables the hamstrings and glutes o help get the bar mowing, so that the lats and scapula retractors can finish a
heavier weight than they could from a dead hang in the arms. Done this way, the exercise works not only the lats,
upper back, and arms - the musdles typically associated with rowing — but the low back and hip extensors as vl
en you are rowing from the floor, the most crtical factor i technique is the position of the lower back

The lumbar spine must be held in extension, Just ke itis in a Geadiift and for n. A major
lference beiueen rows and deadifs s th facthat i rows he backsngle cranges a3 th bar comes of i
lo0r; the knees are aiready extended and are ot really involved much, 5o the hip extensors contribute to the

intal pull flom e floor by ralsng he chest usng te locka back, Gansmiting s orce  th br. The frsh
occurs as the elbows bend and slam the bar into the lower rib cage area. The bar will leave the floor from a
position directly below the scapulas, just as in a deadlif; butin a barbell row, uniike a deadiift, the back angle will
ver_become vertical, and will not rise much higher than the shoulders at about 15-20 degrees above
horizontal
roach the bar with a deadift stance, maybe not quite as dose; light weights can be pulled in a curved
bar path o the belly as you warm up, but 25 the weight gets heavier, standard pulling mechanics will prevail and
the bar will operate vertcally over the mid-foot, as it does in all heavy pulling exercises. As weight is added, the

heavier welghts, you can use a hook grip or straps. Your eyes should be fixed on the floor  few feet in front of
Dontlook straight down, but dont try to look straight forward, either, because doing so will extend your neck
uch.

ig breath, raise the bar from the fioor with straight elbows to get it moving, and continue bringing
it up by bending your elbows and siamming the bar Into the upper part of your belly. This movement leads with
the elbows, and you should think about slamming your elbows into the ceiling. The most important part of the

technique of the barbell row is the back position: the spine must be locked into extension, with the chest up anc
Tower back i is Il lower the bar back to
the fioor, exnale an new breath, and reset b ont attempt to hold the bar

intended to be mainly concentric. Since heavier weights will essentialy be dropped, youll want to use bumper
plates for rowing, or use rubber mats under your standard iron plates.



Figure 746, Th borhe row. Echrep s 0 tops o th for

The row requires that the bar be started offthe floor with a hip extension, not a knee extension. With light
Weights, you can perform rows with just your arms, but as you approach work-set weights, hip extension becomes,
more important. Your knees will be almost straight, Just slightly Unlocked, with your hips higher than they would
b in a deadift before the bar moves up - the same position used to start a stff-legged deadift - so that there is

raising your back angle slighty as the bar leaves the floor ~ a movement performed with the hamstrings and
ot on the ri eld in isometric contraction by the erectors. This initial hip extension
Starts the weight up, and your elbows catch the momentum and carry the bar on up vith a shoulder exiension and
scapula retraction. The lats, triceps, biceps, forearm muscies, posterior deltoids, and smaller musces around the
shoulder blades are the prime movers here. The trunk musdles that stabilize the spine enable the trunk to act as
rigid platform, against whi be generated. mstrings and glutes, after their iniial action off

d, chor the pelis, and therefore the lower back, during the final rowing motion generated by

the upper body AS is 50 often the case In complex human movement, muscles change actions during the course of
the activity starting off with one function and ending with another, and the function of the hip extensors during the
barbell row s a good example of this shif.



e haste e foersor ovony

Rows are not useful at weights so heavy that form s hard to maintain. The finish position, when the bar
touches the belly is controlled by some of the same factors that imit a ciean, in that a weight thaf can be rowed
correctly may be only 15 pounds lighter than a weight that cannot be rowed at ail. A row that is not finished will
not engage the range of motion that is unique o the exercise, and thus might as well be called a “partial SLDL”
For this reason, sefs of five or more reps are used, since weights that can be rowed for anly a triple probably
annot be done correctly anyway. As with any andillary exerGse, it is much better to get good reps with a lighter
weight for sets of 5, 8, or 10 and do several across than to lose the benefitof the exercise with a weight that s too.
heaw.

“The firstfew reps will use only a slight - maybe less than 10 degrees — amount of hip extension, but as the
Set progresses and the upper body becomes fatiguad, more hip extznsion gefs thrown in t get the reps finished.
Be sure to continue doing rows and not deadlifts. Your back should never get much above horizontal, and If your
chest comes up 00 high on the last reps, the bar Is hitting too low, the range of motion for the target musdes has
shorened, and ihe velghtsherelre

will be a p llow your ches o drop down to meet the
o, complcing he rep o he top doun ead of fom . bekom Up. ien s st o
essve, the weight is 00 heavy And excessive”1s 3 ather sUbjecive concepthere. Someon might decide that
0 chest drop s allowable, in which case heavy weights cannot be used In the exerdise. Or someone might decide
thatas long as the chest can be touched wih the bar, the rep counts. This degree of varlabilty is one of the things
isinguish an andillary exercse from a primary exercise: if a large degree of variability is inherent in the
performance of an exercise, it cannot be judged effectively or quantiied objectively. For this reason, the barbell
row makes a very good andillary exercise buta very poor contest|

A variation on the standard barbell row is to subinate the arip. thus addina more biceos to the exercise.



This reverse-grip row is irritating to the elbows in inflexible people; the rather extreme degree of external

rotation of the humerus, combined with the completely supine hand, s iritating to the forearm muscles'insertion
poirson he eloous when they ae flsed with 2 heaw weigh, even touh s roton s usallyoleratd well
for chin-ups. The reverse-grip row can produce tennis or golfers elbow very quicky

Version of e mavement Sart with ight weights and caubiousy work Up 0 your heawer sets te frst me ot two.
And use 2 narrower grip than you would for the prone-grip version to minimize the grip position problems.

Figur 748 The sy ory smetmss s fo the brbelron. T e 3 s e haok .

Back extensions and glute/ ham raises

There re o couple of ancilry xeriss it require special equipment bt are usfu enough o e i
worth locating. The Roman chair is an old piece of gym equipment that c und in one form or another in
ot raining faciltics, ; was developed in he ate 18005 by e fomous physcl Culris: rofessar Lous At~
Durlacher from a device known as a “Roman column” that served a similar function. The Roman chair s a

basic bench (a bench has no parts that move during an exercise; a machine does) that supports the trainee’s shins
or feet from the top while supporting the thighs from below, thus allowing the trainee to be in a horizontal
positon, supported by his egs. You tan use the Roman chalr while acng up fo bdominal work o while g

n for back work.

Figure 748, s tpe of faran .

Ab workouts done on this bench are called Roman chair sit-ups, after the device. The back exercise has
forred o 35 2 “hyperetension although tht erm speccally efes o 2 postion that
most joints dont ke (o be placed in, s0 the exercise is therefore preferably termed simply a "back extension” You
may hear “Iyperestension® used for the evercse om tme 1o ame, but I 15 osing Il lace 25 mare people
become familiar with biomechanical terminolot
ck extension is a very good way o directly work the spinal erectors using both concentric and
eccentric contractions. The normal function of the trunk musdles is stabilization of the spine, using an isometric
contraction that allows ite or no relative movement of the vertebrae. But the trunk muscles can be strengthened
by the active motion of the spine during ths exercise, which functons like a reverse sit-up; the erectors extend the
ine from a flexed position over a broad range of motion. The fact that the spine is extended in a position
parallel to the fioor is a function of the simultaneous hip extension, which the glutes (all of them, the maximus,
medius, and minimus), hamstrings, and adductors perform in coordination with the spinal extznsion.

u perform the back exiension by assuming 2 face-down position in a Roman chair, with the middle of your
thighs on the front pad, the back of your legs (Just below the calves and just above the heels, right on the Achiles
tendon) Jammed up into the foot pad or roller pad, and your body held parallel o the flaor. Keep your knees very

slohty unlocked but not bert with Just 3 It tension from the hamsings proectng the Inees from
Jperdstension. The movement 1 an eccentrc spinal exiansion - just et your cheetcrop down Tward the upright
e enen. il vt ors 1 eroendictas s he oor — and . 35 cancena e ene exenion. A e



e A B T e a1y e v e torse.
parallel o the floor. It is important to lead up with the chest, making it draw the back into extension - a full arch
09 of the movement 1t works the spinal rectors, the lu1s, and the upper Pamsting funch

Figur 750, 4) 83tk exansons an (8)Forsn rar t.os.

e glute/ham bench s a modified Roman chair that allows the back extension to be carried on up into a
Bodywelgh 1 ot s o cerche aled  glte har 106, Gltelnar bonches are becoming mere poplar a8
more people figure out the utiity of the glute/ham raise. In the finish position of the glute/ham raise, your torso
vertical. This exercise thus includes all the elements of the back extension but with lots and /ofs moré hamstring
involvement. The modification that allows this added movementis a plate welded onto the frame right behind the
footrole (Elgure .51 Tis plte ghes th fet  place o push agans, llwing s nee fleson 2 ocar which

G thighs on up to the vertical position. The hamstrings can do this with the plate against the
ok ety hovs 156 el o h B35 khe o which ot oo 1 K6 fexon oH1es & romal
funcion s aclltated by having 1 isal funcion blocked againa e pite




Figure 751, A shitelham bech,  modiied chstabl Roman hak v to pates fo the fulrangeof motn oxrde,

Muscles that cross two join's can affect movement around either Joint. The proximal function is that which is
performed by the joint dlosest to the center of the body and the distal function s performed on the other end of

bone, the one farthest away. Most of the Joints in the body are moved by muscles that also attach across
another Jolnt. The hamstrings are perhaps the most dassic example because they both extend the hips and flex
the knees — the glute/ham raise causes them to do both. The gastroc is another example of this type of musdie; it
attaches to the calcaneus, or heel bone, by the Achilles tendon, and aftaches to the lateral and medial epicondyles
of the femur, behind the knee, as it splits nto right and left heads. The gastroc both extends th n
referred to as "plantar flexion” in this particular instance) and flexes the knee. The other major calf musde, the
soleus, shares the Achilles tendon with the gastroc but attaches proximally to the tibia and therefore does not
ross the knee.

The glute/ham bench takes advantage of this anatomy and gives the feet  surface o push against. The
weight of the body out in front of the forward pad traps the heels against the roller, allowing the body t b
levered up, while the tension of the calves holds the feet against the plate. The plate blocks the ankle extension so

e contraction of the gastrocs is tansmitied to the femoral insertions, causing the knees t flex. The
glute/ham raise s essentially a back extension unti the torso is parallel to the ground, where the hips have
extended as well as the spine. Then the feet push the plate, and the knee flexion adds to the upward momentum
generated by the back extension, carrying the torso on up to  vertical posiion, with the knees flexed at 90
degrees, the back and hips n extension, and the chest up.



e 752 o v e sty bckderson loued e b 3 OeGI Kpart Th ne n an e crpeed
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The glutes engage more strongly here than they do in a simple back extension. They help generate
momentum through the transition between the back extension and the knee flexion. Depending on the Individual,
the glutes might not be particularly perceptible as they work in the exercise. The trainee might not feel the glutes
much because of the huge contribution of the hamstrings working over a much longer range of motion, and
because the glutes contract very efficently over a shorter distance, since their origin and insertion points are not
tratfar apar Th poorer the conlioning of e atrlet,especllywith regard st saus the more otcezble
the glutes will be In this exercise. And the poorer the conditioning, the less likely the trainee will actually be able
19 doan ente st 10, or even 8 complete Fop. Glat/ham raisesare hard atfrt,but get casier very Qlcky a5
The movement s performed in essentially the same way as a back extension unfl the spine reaches the full

ched position, which must occur in a coordinated fashion or the tming wil be off. The knees then Kck i to inish
raising the chest up all the way to vertical. The best cue for this i the chest: think about raising your chest up fast
and hard, and the hamstrings, calves, and glutes will do their job at the right time. The hands are held either
rossed on the chest, the easier way, of ith ingers locked behind the head, the harder way because more mass
is farther away from the hips. Glute/hams like to be done at higher reps; 10 fo 15 for three to five sefs works best.




Flgure 753, The hslhan ase.

In this exerdise, you are lfting the part of your body that s in front of the pad with musdies located behind
the pad, and the more mass tere s in front of the pad, the harder the job is to do. Most glute/ham benches are
adjusiable between the front and back padsfr s reason, and te difficly o the movement an be adusted

Sciordingly Set e flont pad backfar anough o ensure it your GO Hears th pad, for rather obvious
reasons, and to make the exercise hard enough for you to get enuugn work out of it. But be careful about setting
i back ad 5o for forward hat e flnt pad 5 20 close t your KTees. Tns postion does increase e dificulty

Dkt a15s dramatcaly nceascs he omouR of sheat Torce o e knees, whih are, aer 1. oy held togeicr

by the crucate ligaments, the capsular ligaments, and muscular tension. More-advanced lifters can carry weight

behind the neck or on the chest o increase the work if necessary. It /s much belter to add load with weight than
leverage in this exercise.

When your thighs slide or roll down the pads, you have allowed allow your knees to bend before you have
completed the back extension. Remember: anytime the knees bend, the hamstzings shorten. If you allow this to
happen before you finish the back-extension phase of the movement, then 1) you have contracted the hamstrings
without making them do any actual work, since they haven contributed to the lifing up of the torso, and 2) you
tave piaced them I 2 posion of partal contacion where they cannot convibuts 3 ull concton 1 he
exerase afiar he back eension phase has iished. Don'tlet your knaes side o the thigh pad

ore your chest is up and your ips are extended. This s e most Common error peaple ok, and 1 riins
e et of it ex o, A o e e reason, do Rt 43 G1te o 15 on 3 bent eonscied i ralers
for e fontpad,

 frsttrt doing e, glute/ham rtses may b vy hard. Ticlly an unwained person canot
do a complets rep all e way up 1 verdCal, Th s ik come p 25 HIgh a6 Yo co for of the
Coen g e helght il desrorae 2 he 1ot Gocs oh. The exerdse gets mabcr very ot ot mentenea
before, primarily because you learn how to do it more effiiently very quickly. Within six or seven workouts, most
people can perform at least one complete rep. When you can do several sets all the way up, add load after a
V- up ek by hadinga pat 1 you cheto 3 bar benind your neck

o0d defition of“uncional exerdse” s @ normal human movemert that can be performed under 3
Salae, ereasabl oad. B i deRnion, neler back exndons of ant e ot Stuns e finclon



and the squat, press, and all pulling exercises provide plenty of work for these muscies by challenging their
along with those of the prime movers of the exercise. If you are an older ifter with 2 degree of the

normal spina degeneration u might decide

work and flexo fominal work cause more problems than they correct. 1f you are contnualy plagued

ith lower back injuries, oy elimnatng al erdses inioling inal feion and exerion o a few weeks an

ong from doing their primary

o under he v, a0 Youl e b Iy probm ek nerfre wihyoun wAIMAG.

Curls.

ince youre going to do them anyway we might as well discuss the right way to do curls. Curls are
performed to train the biceps, a muscle that commands an inordinate amount of atention from far too many

¢ 30 awareness o the biceps anstomy and 3 willngness o diverge from the comentonal wadom
regarding tedia
musd: 13 ofthe many musies o the body trat rosses o fints, (Techicll s musde s
biceps, which is distinct from the biceps femoris, one of the hamsbing musdes.) Like
its partner the triceps, the biceps crosses both the elbow and sholder Joints, and therefore causes movement to
occur around both joints. The chin-up uses a combination of elbow flexion and shoulder extension. But so does the
pull-up, the difference being the prone versus supine grip. The elbow flexion during the pull-up s performed
without much biceps involvement, while the biceps are heavily involved in the chin-up.




This iference s due o the anatomy o the elsow. The isal end of th biceps ataches (o th radius - the
shorter of the o frearm bones — st s it called the radaluberosy, octed o th poseror and mecial
It when 1 frearm 5 pronaia (e palm 5 g back) ~oupinaton” < he e Ghen o o
eon I which th hand 1 roated forwind and e i I U, 1 pain U poslion o e hand 1 raertod
T o5 “Supine” The orearm supinates whe th biceps atiachment on the 12 rolates nward and upward a5

part of the pull-up is accomplished by the ofher elbow flexors: the
me ofthe amalir forearm mu

he oulder
cometimes be 350 ary and Toson 1 s Shoudet oot o ﬂeﬁneﬂ aste forward and upward movement of the

humerus. The are two, thus the
name iceps) are located on the aneror (orvar) side o e i, e et e o e Saider e
Because th tandon stachments 7oss th Jol the s moves the Jon, and shoulder lton s teretre a
blcep unc

w esion, along with shoulder extnsion, i used whenever anyting is rasped and pulled n toward
e bod Tt iy s 3 plape e soch ncianal evercsen ey HLptcae s very mormal mobon
under a load (Figure 7-55).



B}ceps
Pul't hands
to wnrcl

shoulders

Triceps
yuﬂ elbows

toward
ribs

Lats Puil
humerus down

Figure7.55. Chn-ups st an e of an xrcse g bow fleson (5 uncion of the it eps and frear) and shor etenson (3
fancion of e B33 and proknd res).

In fact, elbow flexion is nomally accompanied by shoulder extension; this is the way the am is designed to
Work. And this is why elbow flexion with an immobile shoulder requires special equipment: the preacher curl was
invented for the purpose of providing a way to work the bi

group that moves a single joint seldom contibutes sigificantly to other, plox movements which
include that muscle group. Remsmber that aur dsfinition of “unctional exercise” is a nomal human movement
that can be performed under a scalable, increasable load. By fhis definition, no exercise that machine

or specific evice to perfor it can be a functional exarcise (we're not including the barball or power rack in the
specific device’ category here, since we can't limit our training to the use of siicks and rocks). And if a muscle
worcise, s tondon atiachments are, 1oo; this fact has a bearing on the injury-causing potential

of thase types of exercises.
ples of shoulder flexion are harder to find, since raising things overhead is generally accomplished
with a prone hand and a pressing motion that relies primarily on the deltoids and triceps. Shoulder flexion with a
supine forearm pretty much exclusively occurs during exercise. But since the biceps do perform this function, it
ould be incorporated into biceps training so that this function gefs warked — curls should involve shoulder
fleon because they can. Barbilcurls alow fo both elbow fleon and shouider fieson tey utize @ normal
¥ do ot require specalized quipment (again, te bar belng considered non-
Spedanued).So Dol s cou b consorec s nchonol e-s e Sic sence o e dento
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Tnere are as many ways o do il as there are musde-magazine aubors. Ifoute going to spend tme
doing all these variations, you have missed the point of this book. Let’s assume that you havent, and that you want
the best way 1 work he ot biceps i th loask Sme. That way is e barbell cur, done with 3 sandard Olympic
.t perfomed sanding (since I annotbe perormed sesled),and 11 bes done ot of 8 rack et
same nelgnt atitwould be for the

Wit 2 supine arlp, With the width varying between somewhat doser than shoulder width
and several inches wider The wider 8 ap, he greater e dearee of supinaton hat wil be required 1
mainiain that ips he reater he supination, e more e biceps il be conated ot il fewon. Depending on
individual flexibility 2 grip just wider than the shoulders will allow the ful effect of the exerdse t be expressed
(this will be about the same grip used for the chin-up, for the same reasons).
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This version of the barbell curl starts at the top, with your elbows in full fiexion, as opposed to the more
thod of starting at the bottom with extended elbows. When the bar Is lowered to full extension and
then aied back o floon witouta pause atthe b, e biceps gt th beneftofiling st refexto
contract harder, thereby allowing the use of more weight. Breathing is done only at the top, with none of
Supportive preseure released at the boliom. The elbows are kept agait the i cage and start fom a posivon in

barbell curl, like the goodmarning, intentionally uses a bar path that deviates from the mid-foot
balance point. You lower the welght eccentrically in an arc, away from your body. In doing o, you create moment
arms - between the bar and your elbows, between the bar and your shoulders, and between the bar and the mid-
foot - so that you are intentionally manipulating the mechanics of the system to create the resistance. Keep your
elbows against your ribs, n front of the mid-axial line that separates front from back. AS your elbows get almost
straight at the bottom of the curl, they slide back Into a position behind this line. The elbows never straighten
completely, because doing so would mean that tension is off the biceps, but they get close. Some tension is
needed to nitiate the concentrc flexion that comprises the essence of the movement, and perfecty sraight elbows
this very hard and inefficent

tthe upward phase of the curl by sliding your elbows forward s you move the bar in the same arc that

it moved in on the way down. Elbows stay agains: the ribs the whole way up; tis keeps the hands in supination by

pad of the palm - the part just above the wrist and on the litie-finger side of the hand ~ Into the bar, as i this
were the only part of the hand in contact with the




elbows leave the rib cage and assume a position in line with, or even ouside, the hands on the bar. This ermor
involies the deltoids in the movement and reduces the biceps' involvement. Keep your olbows close lo your ribs
and make them slids fonward
the curl, It will be very difficult to maintain a perfectly upright posture If you use any eight at al.
‘The lfter/barbell system must balance over the middle of the foot, which means that as the bar moves forward
h s arc, the body must balance the mass of the bar by leaning back. The heavier the weight, the more the
desirable, nor possible to 2 heavy barbell curl. 1 you
are training for strength, you must use heauer weights, and you willfind that the physics of placing a heavy bar in
front and your oy In Back cannot be crumuente, Do notnex or end your ks st o et an eressve
amount of upward movement out of the bottom be Initated by the hips Iniiead of he elbows, "Bxcasoe"
Jodgment cal - once agaln we s why some exercses are “anclary” Creat cuis ore a legitimate exercise,
depending on what you want out of the movement. If a heawy weight is siarted with a it

itwith your hips and knees and then dive under the bar to receive it n full elbow flexion, yol
reverse-grip dlean, defeating the purpose of the exercise, risking several Injuries, and inviting the citicism of
more experienced, disciplined lifers.




Figure 753, Th barsll i ot the sartng 50520 3t he op W the lbows i fon

Triceps exercises

Most of the triceps work that gets done in gyms all over the world is performed on some type of cable
device. In most cases, the common "triceps pressdown” is the exercise of choice, being the one most frequently
seen in magazines and exercise books, and being the easiest o do while looking in the mirror. But the simple
pressdown only works the distal triceps function ~ elbow extension ~ and Ignores the fact that the triceps crosses
both the shoulder and the elbow and therefore has a proximal function as well. Shoulder extension is the
proximal function, and the most effiient triceps exercises incorporate both functions. Cable pressdowns can be
done in this manner, but they have an interesting limitation: as you get stronger, you will eventually be able to use

e s betr viceps exerse one that s 3o fecvs at buling ocout srength for the bench press
that Larty Paciico calle I he fourth powerlt: I is he g ceps extsnsion (TE), done on  flat bench I a
Supine posiion with heaw welghs. Done correcty 115 52, brually har, and very efecie for general upper
body strength with an emphasis on the triceps. Done the way many foolish people do it - as a "skullcrusher” — it
loses much of it effectiveness and

preferred equipment for the ITE is the EZ Curl bar, a cambered bar inended for doing curls as an
alternative to using a staight bar. The EZ Curl bar was invented back n the early 19705 by some poor bastard
o prabasly it make a ime o f te tring. It apparenty ended up with cne 1 the g magazihe publaners
who also happened to st ho started marketing Typical situat

Figure 760, Th €2 Curr, usd for o tikeps aersions.



The problem s that the EZ Curl bar doesnt work nearly as well for curls and for recruiting biceps
contraction as a straight bar does. As we discussed earlier, the degree of supination of the forearm and hand
directy affects the amount of biceps In contraction. The EZ Curl bar does in facttake the stress of supination off of
the wrists and elbows, but it does so at the expense of a good biceps contraction. The camber of the bar Is
specifcally nended to dearesse the supination of the forearm, and anying lessthen ul spination reuls n
less-than-complete biceps contractior

Figure 761 The effec o sipinaton on bicps contractin, 3 th i feason that the EZ Curbar s bes B or teeps work

But the EZ Curl bar works perfecty for the lying biceps extension. The triceps is composed of three bundles
of musdes, which originate on the humerus and the scapula and share @ common insertion point on the
olecranan process of the elbow. (The lateral and medial heads of the triceps originate on the humerus; the long
head oriiates on he capula) The angle o the hand o the bar makesnodifeence i the auaiy ofthe ticeps
conacton, The more prone gip aforded by the EZ Curl bar 1smore comortblefr s exerdse and does not
Tetucs 15 erecive

e thing that msnngmsnes the LTE from other triceps exercises is the inclusion of the proximal function of
the triceps, where the of the movement produces shoulder extension, using the long head of the musde, as
wll a5 lbow exnion: Tt lso ncudes h 145 some pec, sl sl and sbdominal imvohemert, and fhe
forearms. This exercise dramatically increases the number of other muscles actvated and s the first choice when
you are sudinga vieps assistance excse o Your program.
lke the benc press,requires o spoter o heav welghts. Take 3 postion on the bench with the
oD of our hEal 0% pask B Soge of th pac. Recee . b o . sponen, who nas desdled o
o, handed 11t yoo and ppedback Gutof he way T £2 Crybar g e angles e gl e
your grip on the inside-most angle with your hands prone (palms facing up), and the middle bend in the bar
facing down. Your elbows will be pointed down the bench in external rotation, and the bar will be locked out over
your shoulder joints, as in a bench press. Your chest should be up, bult in contact with the bench, feet in a sable
position on the floor, and eyes looking at the ceiling for the whole rep (Figure 7-62)

|







Figure 762, Th g rags oxension

nlock your elbows while keeping your upper arms vertical, leting the bar arc backward behind your head
a0 toward e Rout When you elbons sett aveut 50 degees, oty Shouders Fote Back 8o he sor
down sk above your head,touching your al, o t about he Ieel ofth berch, T oton il S ech your
icepe dltids, and s and wher he bt 5 Jutbelow te evel o he back o your heacy e the Syet ur the
p around and start back up. Pull the bar back up with your elbows, and s they approach the top, extend them to

lockout the bar in the start position.
e bar as close to the top of your head as possible while stretching down to the bench, and lead up

shoulder extension and elbow extension are used, and more triceps mass Is stressed over a longer ROM. Do sels
of 10-15 reps with this exercise

Barbell Training: There's Just No Substitute

here are lots of useles assistance exercises which contribute nothing 1 the performance of the major
exercises o of sports acivtes, and which might do wors than merely waste time. Exercises tat use orly one
Joint, and that usually require machines t do, are non-functonal in th sense that they do not folow a normal
umsn movement patiern. They < quit oftn predispose the Joint o overuse injuries, and the vast majority of
G oo s e prodicad by s xrses. T i i ot ol by Gefel s 15 oot 1o
1 e s € ony e macincs st o s il ol o macines Tt
Cause enainisbecause humal Jont are ot desancd {0 b ubjected t he s of Movements n whlc al of
e Shock, moment forc, tensioh, and compression are exdusvaly applied 1 one Jit. Tere is o Movemen
ira b erormed ctid e modern hesth bt molvesorly e quadrces; h oy vy o e
he quads s o do an exercise on & machine Durpose. This s 3 funco milns
< of vertsbrate evoluton did o antiapate, Th knee Is the home of many musdes, ail of which
Geraped e working at e came me. Ay et et Govites hem e nelon of which e Jon o
it 1 th function of that oint and s a potental ource of problems.
ercse machines have made several people a lot of money and wihile theres absolutely nothing wrong
with that, they have ben a very arge diversion fom more producive forms of raiming, The pendulum swings,
and barbell waining 5 Once 3Ga1n belng recogmized a5 e superio form of exercse. Glsc we could hlp.
hapter 8: Programming

Itis May 15, and you decide that this year you are going 1 get 2 suntan - a glorious, beautfu, tropicel

‘minutes. Then you get up, come in and eat lunch, and go back to work. That night, your skin is 2 ltte pink, 5o the
next day you just eat lunch, but the following day youte back outside for your 15-minutes-per-side sunbath. You
are faithful o your schedule, spending 30 minutes outside every day that week, because thats the kind of
disciplined, determined person you are. At the end of the ek, you have turned a more pleasant shade of brown
and, heartened by your result, resolve to maintain your scheddle for the rest of the month. So, here is the critical
question: what color is your skin at the end of the month?

fyou ask a hundred people this question, ninety-five willtell you that t will be really, really dark. Butin fact
itwill be exactly the same color It was at the end of the first week. Why would it be any darker? Your skin adapts to

get any darker than the 15 minutes makes It get, because the 15 minutes is what It is adapting to. If you just got
darer evry time you were ex0sed o the un et all be lac, espedlly ose of uswno v I 3 unny area;
s we al get out o the car and alk o the hous or work everal s a Gay The sin acapts ot o ot

tothe the antyour sk o get darker,you
Rt Sy o Ionger I arder 5 g ., more arees e ey adspted . The wdesgrend
ol . comprenend s phtr Sapect o adapiasen 15 why 50 fow pocple acualy ndorsond. erorces
programming

5¢ llows sacty e same prinple 5 gting s an - <ess 1 Mpased on the body and I adapts
o e e e e e 1o ot e o o oo




wou
lays outfor an haur on each sid the st day because the sress s <o overwhelmingy damaging tha t annot be
recovered from in a constructive way. Lots and lots of people come into the gym and bench 225 every Monday
Frday for years, never even atampting to increase the weight, 56, reps, specd, or pace between set. Som
people dont care, but some are geninety purzied that elf bench docant o Up, even fhough hey have not
asked it o. And some people bench press once every three or four weeks, or maybe even more rarely than that,
using some arbitrary number like their own bodywelght for 10 reps, then 9, then 8, 7, 6, 5, 4, 3, 2, and finally 1
rep, and wonder why their bench doesnt go up, and also wonder why theyre so damned sore all the t
r bench press strength doesnt adapt to the tofal number of tmes youe been t the gym to bench or o
ur sincerest hope that it will get stronger. It adapts t the stress imposed on it by the work dane with the
barbell. Furthermore, it adapts o exactlythe Knd of stress imposed on t. I you do sets of 20, you get good at
daing 205 1fyou do heavy single, you get et at ding those. Bt sgles and 205 are very diterent; the
musdes and nervous ystem funcon difrenty when doing these o tings and they requlre o dferent st
G physclogical capacives, and s cause he Jody o adapt ierenty The adapiaion oeurs i response 1
e v specaly o i Stees, necat o ress Fwhat couken i S0apiaton. T 5 hy ealuees orm
e e b ubs on the han, and notonth oter parts of the hand, o an your (2, o all over your b It
cnobiously be o other
e he 5964 mus be capable ofbeingrecovered from, Unlike the 2 hours o su the st dayor
he 55 bench reps ance-a month, te Sess must be appropiat for the walnee recaing I 1f te sress 4 5
nverwhe\mmq at you cannot recover from it n time o apply more of it in a tmeframe which permits
ot benefcial tool that d
oranassaf his comeas organing prncle ofphysilagy as It apples o physialactiy s essental
program desan. Exercise and training are two ifferent things. Errase s priscal acyfr s own sle, o
workoutdone for guring tre through. Training is phys
"done with 3 longer-term goal In Mming, the consituent workouts of whicn are SDenﬂml\v e
Zehieve that goal. If 2 progiom of psical mmy is not designed o get you
conditioned by producing a g, you dont get o call I
g, T 1o 0o xercie. or mos poope, evar it 1< pertedty adoaumie s ety botar i S on

v ass.
Bt for athletes, an improvement in sirength provides more improvement in performance than any other
adapiation does, especillyfthe ahiete Isnot already very iong. Strength s the basis f atietc ablty 1 you
are 3 goud athce, you are sronger than 3 ex-good athiteat e same leve of Sl Iyou wanttobe s beter
Yo got Sronger 11 you are aready vy svong, you necd 1o Gevote most of your atenton f e
develovmenmfomer sspecs of performance. Bt there is 2 very hgh liood thatyouare ot hat swong,since
st people are not. You may think youte very strong, but realy, you know you could get stronger, don't you?
You do. You may have cominced everybody lse fhak youte skond enoush you may even be convinced of ths
yourselt Your coach may have told you 50, too. This deception is not productive, though, because If you can get
stronger, you should do 0, and a lack of strength may  youte not performing as well as you know
should be. If your progress is stuck, and has been for a while, get stronger and see what happens. And for a
strength training program to actually work, you must do something that requires that you be stronger to get it
done, inherentin

The less experienced the atrets, the smpler the program should be, and the more adhanced th atlets
the more complex the program must be. We are g vniage of a phenomenon I have caled ne
“Novice Effect” , this person begins to it weights ~
e et sronger very quiey atfrs, and then Improves les and lss apldly 5 he gets ronger and sronger. It
s nothing more than the commonly observed principle of diminishing returns, applied to adaptive physiology.

nk novices are not strong enough to tax themselves beyond their ability o recover, because they are so
thoroughly unadapted to stress; they have made almost no progress on the road o the fulfillment of their athletic
poental, andsimostanying hey do thtisnot hlnous abuse wi cause an adapaton,

n an unirained person starts an exercise program, he gets stranger. He always does, no matter what
the program s, He ges shonger because anying he docs that s physialy harder than what e been doing
constitutes a siress to which he is not adapted, and adaptation will thus occur if he provides for recovery And this

stress will always produce more strength, because that is the most basic physical adaptation to any physical stress
that requires the body to produce force. For a rank novice traine, riding a bicycle will make his bench press
increase - for  short time. This does not mean that cycling is a good program for the bench press; it just means
tnatfor an unerly unadapted person.the ying served 23 an adaptie sémulus. The problen with g for 3
novice bench-presser abili

o cninue dnwvg e vemarton he bench, Snc 1t docs ot prodce s ore-peoduchon s speae o e
bench pre:

‘The ing that dferentates a good program rom a less-good progra s i abllfy o continue sumulating
the desired adaptation. So, by definiton, a program that requires a regular increase n some aspect of ts stress Is
an effective program for a novice, and one that doesnt is less effective. For a novice, any program is better than
0 program at all, 50 all programs work ith varying degrees of efficiency This is why everybody thinks their
program worls, and why youll always find perfectly honest testmonials for every new exercise program on TV or
the Internet. But nothing works as well as moderately increasing some loadin a
a5 an adaptation to the increase continues to occur, because itis specificaly designed to produce both stress and
adaptation.

And since the best way to produce athletic improvement in novices s to increase strength, a program that
increases tofal-body strength in a linear fashion is the best one for a novice athlete to use if he is to improve his
performance the most in the shortest fime possible. It seems rather apparent that there can be only one efiient
way o program barbell aining for a novice, and that is to apply a linear Increase in force-production stress
while using basic exercises that work the whole body. If applied in a way that can be supported by adequate
recovery from the stress in  tmeframe is approa linear
increase in strength because it takes advantage of the most basic rule of biology: organisms adapt to their

andif the str i nitude.

s can b trained dose n the it of thlrabilty everytme thy i, precsely becaus tht

hanges rapidly, and as you progress throug ning ur program should get more and
more complicated as 3 result of the changing nature of your adaptive response. The intermediate trainee has
advanced to the point whers e required for change Is igh rough tat when et res < appled n

conseautive workouts, It exceeds the trainee's capadity for recovery within that period of tme. Intermediate
ainees are capavle of vaning hard enough tat some allowances for ache recovery mst be ncorporated into
eaining neaneam bt neanrace Sl omes fadnr for thees athletee when



um efforts. Ady athletes are working at jose enougl genetic potential that gr e
should be taken to ensure enough variability in the intensity and volume that overtraining does not become a
problem. These principles are illustrated in Figure B-1 and are discussed at length in Practical Programming for
Strength Training, Second Edition (The Aasgaard Company, 2009).
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So.25 3 general ule you need o try o add weight 1 the wrk st of te exercse svery tme you rai,

untl you'cant do this anymare, Thi s the basc tenet of progressve resistance vaining; and seting
Brogram tis way s inat makes I iferent from exercise. Fot 25 ong as possible, male sure hat you I3 e
hile, and o tfor longer than oth d

o
raidoa aonet capabiley e, andrest 11 sou o haanged, you wil adapt, and I vou pre N you bt
Training males the challenge a Scheculed vent nstead of an acident of mood or whim, and cetany ot a
fom occurrence within an exercise progra
‘Yo cven get hrough the door o the weight room, you shoud already know every single ting you
will do while you are there, the order in which you will 6o it, how much weight you will 6o it with, and how to
determine the next workout based on what you do today. No one should ever arrive to train not knowing exactly
what to do. Wandering around the gym, deciding what looks fun, doing it untl the fun stops, and
something else is not baining. Each training session must have a definite achievable goal, usually an increase
ver the previous workout in the amount of weight lifed, or another definable objective based on the persons
training history.
ength in each exercse will progress differentl, due to differences in the amount of musdle mass involied
and in the sensitvity of the movement to technique problems. The more muscle mass involved in an exercise, the
faster the exercise can get strong and the stronger it has the potential to be. The deadIif, for instance, improves
rather quicky for most people, faster than any of the other lifts, due to s imited range of motion around the hips
and knees and the fact that so many musdles are involved in the Iit. In contrast, the press goes up rather slowly
e to the smaller musdes of the shoulder airdle. while the shorter kinefic chain of the bench bress allows it to




PO e e o
ined athiets, the deadift wil be songer than the squa, the squat songer than the bench press,
e benh press and the power dean dos 1 cach Sher (with B berch asuely a e sranger), and e prcss
lighter than the other four. This distribution holds for the majority of athletes and is prediciive of what should
i2ppen. For example, if you bench more than you deadif, something Is out of whack. You may have a grip
problem, an injury or a motivational discontinuity, e.g, a srong disike for the deadIift. In any case, this situation
should be addressed et srengh inbalance case problems orotrr s, The difrences in the nature of the

mustbe consdered i allashecs ofhei us 1 he welght
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Leamning the Lifts

jeorn the squs frat becaus s the mastImporantexerdse n e program and s s e il o i
the other movements. When you begin this program, if you have been taught the movement incorrecty you will
vt unlearn it (he worek.ase scnario: 1 you have never been shoan the movement, it wi be easier 1o
learn because you wont have incorrect motor pathways to ix (the best-case scenario). Itis much harder to correct
an embedded movement pattern than It is to learn a new one, as any sports coach will atest. The problem is
particularly evident in the weight room, where correct technique s the essence of everything we do, and a

form problem resulting from prior incorrect insiruction can be costly in terms of time and slowed

‘Assuming that you have time t learn more than one exercise the first day (and you should arrange things
50 that you o), the next exercise will be the press. The squat has fatigued the lower body and the press gives It
an opportunity o rest while another skil is introduced. The press is usually easy to learn because of the absence
of preconceived notions acquired from pictures in the muscle magazines or from helpful buddies. Since the press
is relatively unfamiliar to most people these days, it makes a good first-day upper-body exercise, grabbing your
wefre actually doing something different n the weight room this tme around.

“The deadlift wil be the last thing to learn the first day. The deadliftis where you learn to set the lower back,

and doing this at the condlusion of the first day, afer the squat, will solify the concept of back position and make

it more understandable to your nd your mind. The mechanics of the correct pull from the floor are crucial
to the dean, and the deadift serves as the best introduction to the idea that pulling from the floor is not
complicated. 1 uat that first day has been difficult or has taken a I e, o if you are older or very

deconditioned, the first deadift workout might just be an introduction with light weight, and no attempt to go to
ey vorksek. Golnglght revent excesie orenessafar the s sesio, ich woulddefay ompromize
the second one. The next deadlift workout can be heavier, and the target weight more easily and accurately
determinec, st vou have secowered from e f first squat workout.
il learn the ather two lfs at the next workou, rovided that you encourtered 1o major probiems
sart ine second workout it e Squat a8 the oo e b press vour shoulders o arn oy
the press, but ths will have it effect on the bench press, a sironger movement anywiay. The bench press
Droides e cime bk for e ower  body Setween ever ot o Sress doce, and v wil s s breok
because you il be power dearing e
L poer cidan, bang e most technically challnging of the Serdses shoud b nvoduced ast and
anly afer he deadlift s orrec of e oot If tha accurs in the rs wor
second vorkaut. Ifou need more ime to corect te Geadli, ahe it Inraducng the power cean too early wil
 bottom part of the the

Workout order

For novices, and in fact for most advanced trainees, a very simple approach to training should be taken.
Efectve worlousneed o e ong, complcted aflsi, Many people are under the impresion that progres n
the weight room means learning mare ways to curl, the basic ane or two not being sufficient. But progress means
more soength,nat more exercise: the variable we marlpulate 15 load, ot exercis selecton. Yoi co notneed 1o
do many different exercises to get strong - you need 1 get sirong on a very few important exercises, movements
Ut valn e vl body 332 e, o 2 2 collecionof separate bocy parts. The praem win the prograns
advocated by all the national exercise’ o recognize this best
s ar whole ey o sres el o e e organian. The more sk o be aplied o 25
much of the body at

s o it he Smptost of kv s 1 order T orsproaram con 6 flloea fo he st few
workouts:




A B
Squat Squat
Press Bench Press

Deadlift Deadlift

two workouts alternate across the MWF schedule for the first couple of weeks, untl the freshness of the
Geadi b worn o e e aher 0 K s oo o e S e Shesdof e S e e
point the power ciean is introduced:

A B

Squat Squar

Press Bench Press
Deadlift Power Clean

v the frst couple of weels, you squat evry workout and alternats the bench press and press, and the

deadiihand bowe cean. Tis schedule i o e doye b week, alowing o wo-day rost ot e

il mean tht one vl you press and ceadi ice, an th rext week you bench and povr Gean twice 00
cises in the listed order, with squats first, the upper-body movement second, and the pulling movement

Tira This sequance llows he Squat 1.0 oy warm for th ne S ase (i does he wel: B he

upper-body exercise allows the legs and back o rest and recover for the pulling movement to be done next.

people, and for quite some time, this schedule will work well. After two or three more weeks,

ups can be added as the only really useful assistance exercise at tis point in the program. You might

add three sets of chins after your povier dleans, and stay with this program for as many months as possible.

frequency to every fifth workout, alternated with power cieans. This might be necessary If recovery is becoming a
problem, as it might be for an older trainee, a female trainee, or someone who just refuses to eat and sieep
enough. Now the program looks like this:



A B

Squat Squart

Press Bench Press

Deadlift/Power Clean Back Extensions
Chin-ups/Pull-ups

This makes the next two weeks look like ths;

Weel 1

Monday Wednesday Friday

Squat Squar Squat

Bench Press Press Bench Press
Back Extensions  Deadlift Back Extensions
Chin-ups Chin-ups

Weel: 2
Mond Wednesd Friday
Squat Squat Squat

Press Bench Press Press
Power Clean Back Extensions  Deadlift
Chin-ups

Any supplemental exercises other than chin-ups should be chosen very carefully o as not to Interfere with
progress on these five crudial movements. Remember: If progress s being made on the primary exerdises, you
are getting stronger and your objective is being accomplished. If in doubt, leave it out. H

 you progress beyond the novice phase, you can sl use this workout, with very few additions. The
variety is introduced into the programming of each ift and variations are made in the workload. Even for more
advanced trainees, it is unnecessary (o add lots of different exercises to the workout, as the purpose is always
Served when strength levels increase on the basic lifts. Any assistance exercises that are added must be kept in

riceps exercises interfere with your recovery from pressing or benching, instead of adding to your strength in
these lfts, they are being misused.

ympic weightiting coaches will use a workout order that places faster movements before slower
movements, so that the explosive ifts - the snatch, the clean and Jerk, and their varlations - are performed before
the strength exercies, like the squat and the pressing movements. This order makes sense if the competitive lifts
e he emphasis ofthe pragtam, even hough e of e most compete nations n Oyl weghtifing dont
always o it this way Our program uses the power clean as the explosive movement, but since none
Comrcies n ths Rows progham are approached a5 Compedtve s, coing the power ciean as he fost exerclse In
the workoutIs more productive for strength development because it leaves the emphasis on the squat. Doing the
squat first provides a superior warm-up for ail the subsequent movements, and doing the squat while you'te fresh
grants it the attention it deserves as the most important exerdise in the prog

Warm-up sets

/arm-ups serve two very important purposes. First, warm-ups actually make the soft tissue ~ the musdes
and tendons, and the ligaments that comprise the joints - warmer. General warm-up exercises increase the
temperature in the soft tissue and mobilize the synovial fluid in the joints. These exercises include walkin fast or



empty-bar sets of the barbell exerdise itself also serve to warm, mobilize, and siretch the specific isues involved
In that partcuar movement. Tisstep I Imprtan o Inry preventan, Sice s more il nure  warm
body than a cold or
The elevation of ssue temperatre Js very important and requires thatseveral vriables be ep n mind:
The temperature of the training facility should be considered as a factor in this phase of warm-up. A cold
interforca wih effecive warth-up, while a hot room aids t. Winter menths and summer monthe produce diferent
warm-up requirements for most athletes, who will usually arrive at training feeling different in August than they
o In January. A healing injury needs exra warm-up for the affected tissues. And the age of the trainee affects
warm-up requrements a5 well Younger people are 653 senite 0 3 ackof warm-up han aduts are, and the
older the adult, the more time is needed for pr
The second funcion o verm-ups s ipecally mporint in barbel training: it llows you t pracice the
done frs with the empty bar and men progressvely
Renr ant tne warksele a1 laaced, prapare in moveren: patern 15l 5 et ahen toe werght G0 rowy
i you atenton on pusing hard instead of worryng about how s push. The mot pathway - e

neuromuscular adaptation to a complicated movement pattern — must be prepared every time it is used, whether
youre trowng a basebalor doing 3 sauat The more familar e movement patiern, te ess il this aspect
ofw novice e motor pathway at

e came et hey prépara s d5sves for e spcomng heavier work. Wil you e deing e et s you
can address and fix form errors 5o that during your work sets, you can focus more on driving the load and less on
maintaining correct
Itis foolishness to neglect warm-ups. Many government school programs, in an attempt to implement a
th program without allotting sufficient time t o it, omit most of ths crucial part of the workout.
Incharge of s program trat does s commits malpeacti. ez hee te ollowing rater song Salsment I
your schdle doss o llow e fo proper war-up, i coes o alow tme o aining at il s betar o
Gt Srengih balning om Your program than 1 sufier the Inawable Infurles Sat Wi reaul iom lack of warm:
U Yes, war-ups e tatdican

Warm-ups wil ry with the it being warmed up. I the room is cold, an inital warm-up on 3 rower or
exercise bike might be useful to raise overall body temperatur e room is warm, tis wil prabably not be
ey T At oy A 3 iaY o a3 beng e esrooe of e etk e sl
& own warrhup. It should be caretly and thorughly preparetd wih a couple of empty-bar set, and
then as many a e sefsbetween those and the workst. The et pper-bocy movement il benet o s
preparation and, in the absence of an injury can be warmed up adequately with only
deadift il be warm from the squa,provded tat th pressing hasnt aken 50 long Wt you have goten cod.
e power dean, mplex movement, will require more warm-up for technique purpose:
Resanee cxrases, f ey re done, wil B fone 12t i lrcady warm Muscies and i, and wi requre
only one or two warm-up sets.
Y area tha i injared wil equire additonal warming up. I the nkred area does ot respond o the
yarm-up sfs by saring o feel much beter ot you do o o tree st with the empty bar, you will ave o
Gecide whether o ontnue Wit ghtses or vt the res s healed
 some termincogy larifcaton. A workse i the heaviest “weight o be done in o given workout, the
sets that acwally produce the stress which causes the adaptation. Warm-ups are the lighter sets done before the
o5 refars t MUIpIe work ses done with te sarme weight The work ses are the ones rat
provide me raining effect; they are the sets that make strength go up, since they are the heaviest - for novices,
the weight you havent done before. The warm-up sets serve only to'prepare the lifter for the work sets; they
Should never interfere with the work sets. S0 plan your warm-up sets with this prinple in mind. The last warm-up.
set should never be 5o heavy that it interferes with the work sefs, but it must be heavy enough to allow you to feel
some actual weight before you do the work sets. It might consist of only one or two reps even though the worksets
will be five o more reps. For instance, If the work sets are 1o be 225 x 5 x 3 (three sets of five reps at 225
pounds), then 215 x 5 (five reps at 215) would not be an efficient choice for a last warm-up; a better choice ould
2,01 even 195 x 1, depending on your preference, skll, and experience. Since the focus is on completing
all the reps of the work sets, the warm-ups must be chosen to save gas for the heavier sets, while stll being heavy
enough that the first work set is not a shock.




Squat Weight Reps  Sets
45

5 2

95 5 1

135 3 1

185 2 1

Work sets 225 5 e
Bench Press Weight  Reps  Sews

45 5 2

85 ] 1

125 3 1

155 2 1

Work sets 175 5 -}

Deadlife Weight Reps  Sets
135 5 2
185 5 1
225 3 1
275 2 1
Wark sets 315 5 1
Press Weight  Reps  Sews
45 5 2
5 1
3 1
2 1
Work sets 5 3

Power Clean Weight Reps Sets
45

; 5 2

75 5 1

95 3 1

115 2 1

Wark sets 135 3 5.

Tablo 0.1, Examel dbutons warup s andwork s,

As an example of the Importance of proper warm-up, lets examine the effects of a bad warm-up carried to
the extreme. There is an old workout, known as "The Pyramid," til loating around weight rooms and gyms all
over the world. For the bench press, this workout would go something like 135 x 10, 155 x8, 175 x6, 185 X5, 195
4,205 X3, 215 x 2, and 225 x 1. By the time you finish the last set, you might feel Iike you'e had a pretty good
workout. The problem is that you have done 6390 pounds of work before getiing to the last set at 225, 50 your
chances of ever increasing this last single are siim. By the time you reach what should be a work set, you are all
used up, since all of your warm-up sets have essentially been work sets, to0. The warm-ups didnt prepare you to
increase your work sets, 5o you will never ift any more weight than you did the last time you did this workout, and
you are therefore quits thoroughly stuck. If the warm-up sets fatigue you instead of prepare you, they are not
warm-ups and your strength cannot increase.

eneral rule, itis best to start with an empty bar (*45” 1b/20 kg), determine the work set or sets, and
then divide the difference between 45 pounds and the work-set weight Into even increments, Some examples are
provided in Table 8-1. Most people will need to select three to five warm-up sets, depending on the work-set




not too big. If additional warm-up is desirable (as with a cold room, older trainees, or injured lifters), multiple
Sets can be done with the empty bar and the first Ioaded set. This approach provides the benefits of the warm-up.
ihout ausig aigu fom doing 100 much worcatheavir welghbefors the ket
m-ups progress from the empty bar up through heavier welghts, the tme between the sets
should Increase a Il A5 3 general rule, the e hatween sas should b6 Suent or you  recover from the
previous set, so that fatigue from the prior set does not imit the one you are about o do. The heavier the set, th
longer the break should be. This type of training requires that all of the reps of each work set be completed,
because the program is based on lifing more weight each workout, not on completing each workout or each
ercise faster. A strength training progra Is designed to make you stronger, |, able to exert nd
lift more welght. Some training programs used in bodybuilding rely on the accumulated fatigue produced by short

breaks between sets, and these programs specfically increase muscular endurance. Although endurance
increases nction of sirength, it is not a parameter specifically targeted by our program at the novice level,
You wil benefit more by lifing heavier weighs, through the eficient timing of sets to allow for recovery than by

ying to decrease the time between the sets and thereby allowing fatigue to limit your abillty to exert maxmum
force.

‘e time between sets will vary in a couple of ways, vith the conditioning level of the athlete. Rank novices

are not typically strong enough to fatigue themselves very much, and they can go fairly quickly just a minute or

tween sets, since they are not lfting much weight anyway. The first two or three sets can be done as fast as.

bar can be loaded, especially if two or more people are training together. More advanced trainees need more

time, perhaps 5 minues, between the last warm-ups and the work sets. If theyte doing sets across, very strong
lifters may need 10 minutes or more between work sets

Work sets

The number of work sets to be done after the warm-ups will vary with the exercise and the individual. The
squat benefis from sets across (three sets for novice trainees), as does the bench press and the press. The
deadiift s hard enough, and s usually done after a lot of squatting, and one heavy set Is usually sufficent, with

nding to overtrain most people. The power iean can be done with more sets across, since the weight is
lgher rlaive 1 th squa nd deadif and the imitng facors ar technicue and eplosive power, ot Zosolte

Wltple work stscause the body o adspt  a larger wolume ofvork, an sdaptton trat comes n hancy
for those training for one school vorkset. It done ot i enoicn
intensity is suficent to stimulate muscular growth. For novices, several problems with this approach immediatel

intansity, more than one set will be needed to accumulate sufficient stress to cause an adaptation o occur - one

efforts either (to be discussed immediately below). Except for sumo wrestling and a couple of others, sports do not
usually involve one isolated, relativly brief intense effort, but generally involve repeated bouts of work. And one
single et at very igh nensty I ot the best way o bl force-production capacy Iy lackthe exprience o
ively produce enough force in one low-volume set. A sets-across routine more closely mimics the effort
waally inolved in sportsand more efecihelyalows e vainee 1o ean o work hard, and terefore produces
more useful a
ot oreof he most efecive stategis for intermediates s o do the squat, bene, and press for e
15 2705 of e reps, once a week a5 one of the thres workout, Increasing he Welght used by very small
manageable amounts each week.
easiest way 10 stop your progress between workouts is 1 fail to finish all the reps of all the prescribed
work sets. And the easiest way to make this happen is to fail t rest ong enough between work sets to allow
fatigue from the previous set o dissipate before you start the next set. I fatigue accumulates as the work sets
progress, the predictable outcome wil be that instead of 5-5-5 reps, you wil -3 when 5-5-5 was actually
possible had you waited long enough between sets. This is the most common error made by novice trainees: the
confusion of strength training with conditioning work. The program requires that you Increase weight every
workoutfor as long as possible, and if you fail to complete all the reps of all the work sets, you cannot increase the
weight in your next workout. Make sure you give yourself enough time to complete your reps. If the weight is

Your programming must change. But impatience Is a poor reason to allow progress to come to.a halt.

How many reps should a work set consist of? It depends on the adaptation desired. Five reps is a good
number for most purposes, but an understanding of the reasons for this is essential so that special circumstances
n be accommodated corre
re trying to understand the nature of any given set of variables, itis often helpful to start with the
xremes, the limits of which can reveal things about the St in the middle. In this case, lets compare a one-rep
max, or 1RM, squatto @ Iookat the joing each set. Credit
for this exlanation goes to Glenn Pendiay, from a conversation that yelded perhaps the most useful model of
adaptation to exercise ever developed.

The single most important contributing factor o the successful heawy one-rep attempt is the abilty of the
muscles involved 1o produce force. The heavier the weight, the more force required to move it, as should be
obvious. The one-rep set doesnt take very long to do, so muscular endurance s not a factor, and neither is
rdiovascular capacity, for the same reason. Even a bone-on-bone limit atiempt doesnt take more than a few
seconds. The only thing the musdes must do is produce sufficent force to overcome the weight on the bar as it
moves through the range of motion of the lft one t to 1RM training,
better at producing high amounts of force, one rep at a time. It does this by adjusting the components of the

jystem that produce the force: the nervous system, the neuromuscular system, and the muscles themselves,
mu

the muscle P

here are other adaptations that are secondary to the main ones, but they all involve helping the body.
perform a brief intense effort. Psychological adaptations enable the lfter to overcome his fear of a heavy weight.
The heart adapts by geting better at working with a huge 10ad on the back, and the blood vessels adapt by

the bar gets thicker, the eyeballs get used to bugging out, and new words are learned that express the emotions
accompanying success or failure with a new PR squat. But the primary adaptation is increased force production.
On the other hand. a heaw set of 20 reps is an entirely different experience. one of the most demandina in



: making yourself squat another

rep with the pain from the falling musdle pH, an inability to catch your breath, and the inability of your heart to

beat any faster than it already is. The demands of @ 20RM involve continued musde coniraction under
increasing

In response o thi

reated. Systemic

ype of stress, the body gets better at responding to the i
y cardiovascular in nature, si

olic demand that is
e the main source of stress Involves

o are good at it develop the ability to displace themselves from
the situation during the set. Or they Just get very tough.

Recovered
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Itis essential to understand that the 1RM work does not produce the conditioning stress that the 20RM work
does, and that the long set of 20 reps is not heavy in the same way that the 1RM is. They are both hard, but for
different reasons. Because they are so completely different, they cause the body to adapt in two completely

endurance. They allow enough weight to be used that force production mustncrease, bt ey are 1ot so heaw
that the cardiovascular component is completely absent from the exercise. Sets of five may be the most useful rep.
Tange You wil s over Jour enie g caeer, and 5167 5 o I welghs, S5 of e wil b Importa.

Progression
The efctis wining of s les adiatage of the fat thatunained peopl getsong vy quckyat
first, and this effect tapers off over time until advanced trainees, who are already strong, gain more strength only

Sl rining varisbles, should increase the weight of the work sefs every
workout until this s no longer possible. In fact, novices get strong as fast as the workout makes them, and what
was hard last time is not hard today. They can adapt so quickly that the concept of “maximum intensity” is hard to
define. 1f a Kd gets strong as fast as his work sets Increase, a 10-pound Jump is not really heavier relative to his
mproved stengt: The ey 12 malntaining ths ate of improvement s the careful selecion f the amount of
weightnatyou increase each

Workiset weight increases wil Ly wit the exercse your age and sex, your experence and the
consistency of your adherence to the program. For most male trainees with good technique, the squat can be
Increasert 10 pounds per workou, assuing three workouts per week for wo 1 hree weels. When you mis the
last rep or two of your last work set, the easy gains are beginning to wane, and you can taks 5-pound jumps for
Several months; back up 5 pounds and start with 5-pound Jumps. For very young ids, older trainees, and most

en, 5-pound jumps are suficient to start with, and then smaller jumps will be required, as will the lighter
barbell plates (lighter than the standard 2V2 Ib plates) that make smaller jumps possibl

If it s Important for women and Kds to make progress - and why would It ot be? = it s Important to have

the right equipment to train them correctly You might need to make the plates out of 2-inch flat washers, or have




point for everybody to have access to light plates, since progress on the lifts will eventually slow to the point where
they vill be useful even for advanced men. Dont be afraid to take small jumps — instead, do be afraid to stop.
impro
Some very genetically gited, heavier men can take bigger Jumps of 15 or 20 pounds for the first two weeks.
Anyihing more than this is usually excessive, even for the most gifted athlete, since an increase of 60 pounds per
the squat is not going to be realistically sustainable for very long. Dont be in a big hurry to find Yol
sticking point early in your training progression. It is always preferable 1 take smaller jumps and susiain the

s easier to not get stuck than it s to get unstuck.
I the bench press, the musdes used are smaller o the nceases wil be smale. I te frstworkout has
properly determined their initial strength level, most men can do 5-pound jumps for 3 while, perhaps three to
ot woeke, I ey are slernaing benen reses and pretse. Same lentcs, evi! men ci make s fon 10
POUNG Jumps, But not many OIGe? guye, the very young, and women wil need o sart with sl Jmps and tre
specil gt pates are partcarly Iportan oy these ainees o faep maiing progresson the bercr. Bo ot be
w the Increases down o very Small mps on the bench remermber ok an Ingease of even 2 pounds

v maans s o poand erense T e e aaR amount o rogross o e bencn pres
press will behave similarly to the bench press, since the muscles involved in moving the bar are small

the sirengthand the ficiency of the mechanics o the smaller upper-body musdes, 1 no chain s Songer than
st link, as the saying goes. The same jumps used for the bench can usually be used for the
although he press wil stk f ot somewhere between 0% 5 70% of he weight sed 1 (e bench press. Sincs
You are alternating the two exerdises, they will stay about the same weight apart as they increa:
The deadiftwil progress astar tan anyofthe ot i because e sar postion bascaly s bl squat
o e, b very effient medrancally and because wikaly evry musde o he bedy s ot i be
movement. Most men can ad ind o e dedi ach workont for a couple of weeks, it the very young,

ifing competitor). A trainee who benches more than he deadifts needs to stop
i 6 desdi wirkot s Since ne deadlit mves more musies and more Weight han the other I,
s easier to overtrain. For a novic get
Feally beat-up doing a 16t of heavy deadlis. One work et at the nfansty of a real work sois quite suffcient o
produce improvement.

inerstng thatthe power dleanbehaves more e the benchpres than e the sauat o deadif i
terms of the way it increases over time. The reason for this involves the biomechanical nature of the movement
and the facrs iming s progress. The power ean 1s exploste and techica, and It mioies more than Just
absolute strength. of the et the bar on the shoulders, and

emier e welgh, e more he povr Hean depends o1 e ers ab e gonero cnough

get the bar high enough to rack. This momentum is controlled by the lifters abilty to explode — o recruit lofs of

used n the power dean. Women and younger, oder, and lhier ainees wil need t iniroduce smaler plates
earlier in the progressior

palary  erdiet, vhich are by thir nature ineficent isaton-pe erercses, produce sty sow
progr rapid gains on barbel
21 Should b atcaed fo suen foalshness.

¥hen these smaller Jumps can no longer be susained, a tainee can be considared an ntermedias, and
fun begingwith more complicated manipulation of vainingwrizbes. This veraton incrrcses, nnage, and

ntensty or the purpose 3¢ enring e It rank

beginners, since nd il Indipensavle for

Sivanced s, who.connot Lortinut- o ke progrecs WInOUL K. Inermediats o, ke e

Somevhere I between, with some degree of 7aifing parametat maripulaton necesary o llow or continued

butslower progress, Programming beyond e nowce phase i beyond the scope of 1 book and is dealt ith n
tail in

, 2009)

il hese guiganes aply omy 0 commed s Wha o nok s werkouts. Failure o roin as
scheduled 1salure 5 ollow he prograrn, an Ifhe prograih s ot olowed, pTogress cannot predlciably oG
If you have 1o miss a couple of workouts due to severe fliness, or possibly the death of a parent, spouse, or good
dog, allowances can be made, and the last workout you completed should just be repeated set for set. But if you
ntinually miss workouts, you are not actally raining, and your obviously valuable time should be spent more

wise, trying 1o increase the weight faster than prescribed by the program and by common sense is also
failure to follow the program. 1f you insist on attempting unrealistc increases between workouts, It s your fault
when progress does not occur, Ambition s useful, greed is not. Most of human history and the science of
economics demonstrate that the desire for more than is currently possessed drives improvement, both personally
and for socetie. Butgreed s an ugly thing when uncaniroied and unlempered with wisdom, and it wil esultin
your program's progress coming t an ass-grinding halt. The exercises must increase in wel
Brogress o by deiniion, Bt you alow yoursef o sucum to the lemptation of 10-pound fumys on me
bench pres, o $0-pound Increases on the squat, Just because the heavier plates were han
Plates e Inomeant You 7e oI 04 ki o0 uch weIgh on 4 be 1 % o5 bad a1 Inrease Iy
i at al o, for that matir, mising workouls, Tk he e and e, necessar o enowe at he Hight
weight g

Itis understandable tat you want your program to show results. But please undersiand this, If you miss
everything else In this entire book stronger does ot necessarily mean more weight on the bar. Resist the
temptation to add weight at the expense of correct technique - you are doing no one any favors when you sacrifice
form for weight on the bar. , bad and no one benefits in the
long run.
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Nutrition and Bodyweight

Itis common t want what you cannot have. But you must keep in mind that the phenomenon of cause and
effect cannot be argued with or dircumvented by your wishes and desires. Everyone who has been a kid or has
Taised Kids s failr with the phenamenon of e "gronh spur” which happens nawuraly uring all sages of
normal development. Growth occurs sporadically as we develop and mature; it s not smooth over the

the whole infant/child/adolescent/teenacer continuum. but within the arowth sourt itself a period of smooth
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linear increase does occur. We are creating an artificial growth spurt with our training, and if the stress is
suficent o ne det s adequte I focilat recovery amazing progress an o s =ty proniy I age
to the normal growth window makes for a o ths stimulus: gro
15 aczomplisned are sl ncioning, and the sysem 1 not et cemented In 5 fnal form. The older the taines,
the further the remove from the capaciy to generate  growth spurt. But the stmulus/response relationship is
u get out of it what you put into t, within the context of your abilty to respond. You maximize this
ability by baining, eating, and resting In the most effective way possible.
mof this nature tends to produce the correct bodywelght In an athlete. That is,if you need to be
bigger, you will grow, and if you need to lose bodyfat, that happens, too. Itis possible, and quite likely that sinny
n s rogram il gon 10 1 pounds of bodyweign n e 1t o weele of 2 good barbell vaining

frogram,provided heyeat wel."Well” means o o s meals pr da based on meatand egg protein sources
with lots of fruit and Tots of milk. Lots e heavy-training that
G000 Sorina placs 1 on 1o afprowin per pouN of bOdelaNt et oy i e 1ot of e dlo i
35006000 calores depending on vaining requrements ang body composion, Athaugh these numers
produce much and from eopl, It fat

tra these mumbers work well o he vas ajorts of peapre wht U weigh. s e mbers ot ot
el e
<t wag 0 move In the irecton of these numbers s dink 2 galon o milk a day most

especsly I weight o s & primary concern A gaion of whole. ik per doy added 1o the reguiar et at
inrvals throughout the day wil put welght an any sanny K. Resll The problemis geting te o do I It s
apparentya out 1990, for boy Six pack’ although most of them

oo e et pot 1 Tre pachclogyof s paraeulr hsorcl pnenaraensn 1 bes et i Shers

xplain. Aesthetics aside, heavier is eventually necessary if stronger s to occur, and once most

people see that weight gain actually makes them look better (amazingly enough), they become less resistant to
the id

ik work because itis easy s avilabl, i oestt need any preparation,and it s al the componerts

necessary for Grouing mammals, which noce lifrs most defntely are. Theré 3150 seems 1 be Something

fal orotein, fa, and i terms of growth
hhancement 1t may be the fac that Mk has very nigh levels f nsuin ke growth foctr 1 (IGF-1, a pepde

an digest milk - though the truly lactose-intolerant might not be able t take advantage of ts benefits without
supplementing with lactase, the enzyme needed for the breakdown of this milk sugar. Most other people are fine
With a gallon per day f they start out with a quart and work up over two weeks.

Welght gain occurs the same way srength gains occur - fast at first, then more siowly as waining
progresses. It is quite possible for genetically favored individuals - for example, a broad-shouldered, motiated
58apos;10 kid, weighing 140 pounds — to gain as much as 60 pounds in  year of good steady training, good diet,
d il Thi s acually not that unusual 3 result fo tis pe of ainee, altugh when I ocurs,thre i
always be talk of steroids, because this Is human nature - as a general rule, anybody stronger than yo
Serolds, What s anusual s Tning a genetcaly aihed atlete who wi acualy do he program - ail of . 1t far
more common to see 20-pound increases in bodyweight over a four-month period, with only a very few diligent
rainees doing much better, But most guys who will eat even a litie better than they did before will gain several
eels,

2t guys (not used he
i o he S o e Wt ey ok, 1 Toost pans 1 he Al egsand hos e avoct e Same:
irts that are much tighter n the chest, arms, and neck; and faster strength increases compared to their skinny.
buddles. Their body compositon  anges while thelbodyeigh stays lose t the same, the resl of a los n
bodatdue b s increasing
m as writien, and you are a novice male between the ages of 18 and 35 with a
starting bocywelght o 1602175 pounds, the rst Ive o S squat workouts il ses the work ses Going up 10

this demographic who is eating i and who is otherwise healthy will be able to do this. Eating
2y 0 calories/day including a gallon of whole milk, or it may mean 3500 calories/day on a
I , lower-carb, no-dairy diet, depending on your inital body compositon. 1f this or ifs equivalent training

result i ot happen, youre notdlng th program. During s perod o me s common & gain -10 pounce
of bodywelht I you are underwelgi, o to sy about e same If you are n need of badyat lss I ts
Gemoaraphic, oure 150 fat I youre over 20% badyiat and underwelght i youte 165 than 105 Bodyat under
a1 okt i et et perfrmance ihen o1, ond oo & iR armount of s
mass will entail an increase in bodyfat A bodyfat level over about 20% means that you'e headed in the direction
of carrying around more than is required for an anabolic environment and more than is efficient for moving
either the bar or n opponent.

It potentalyseshod to ssign an underweightr overweigt dsignation an the basis of bodyat, ut
usualy works prety wll and i th absence of urtent non-exsint helghtweightodtat tables that ke al
Iree anables s S€count I ahout he beskwe can di. 015 e ot Tany peapé e ant or need
Bocyweightare 150 n ove it el visole abs, and will ot appreciate the adwce  Increase bodyat f they are
elow 10%. The fact s that the dietary habits necessary to sustain about 10% or lower for most people is too low
o sustain the metabolic environment required for a novice to gain musdle mass. And 10% bodyat - If you do not
have geneticaly low bodyfat (you know who you are) - is not healthy; the conditions that are required to produce
and maintain it are not compatible with high strength and power performance levels; and those levels are
necessary to get big and strong. O rather, sirong and thus big.

ke mind first year or two, youtre not going to worry.
about bodyfat levels If you'e already lean, because lean Is easier to reacquire than strong is to build. This current
emphasis on being lean at the expense of al other things is the direct result of Joe Weiders having done his job.
very well. You have seen pictures of big bodybuilders at 6% bodyfat in contest shape so often that you think its
normal, desirable, and always possible. Dont forget that there are drugs involved, along with enough other odd
dietary behavior that Mr. Weider should be flogged for forgeting to mention that part. Itwould be much beter to
become realistic about these things and to stop leting the physique magazine and supplement industries make

n the other hand, if youe a litde fluffy around the belly; you have obviously already created the conditions
necessary for growth. Youll usually start out sironger than the skinny guy, and because your body hasnt got the
problems with growing that skinny guys do, strength gains can come more easily or you if you eat correctly Youll
il eat a lot, but dont drink the milk, and cut your carb intake if you dontt see bodyfat levels drop during these first
couple of weeks. YouTl first notice that your pants it looser in the vaist.



0, if you correctly chose the work-set weight for your first workout and your squat didnt go up 40-50
pounds between the first and sixth workouts, either youte ot in that demographic (a novice male between the
ages of 18 and 35 with 2 starting bodyweight of 160-175) or you're not doing the program. If you're one of these

gained a lot of sirength because your squat went up 30 pounds in three months, you'e not
doing the program (which I shall henceforth abbrewiate as YNDTP). I you think the program s hard because your
bodyweight at 5&apos; 8” went from 148 down to 146 and you got stuck on the third workout, with your squat
awng gone up 15 pounds, DT I oue aft guy who has deciled o goon the A diet at e same tme

firstcouple of weels, the incease of 10 pounds per worlout becomes ursysainableand 5 poun
Jumps become th rule. This Jump providesfo a 1ong, Amady lhear increase in Svens s the potental 1
50 0n for montrs, It anslates 2 15-pournper-week Incease I squatsengty halt 5 o 35 o Mt
Tesis but pounds per month. i 0p 108 205-295 5 x5 squat

oot ater o b Sovn wike af ining 1or bor novc maleL 1 v b e entng cerrectly. A sabng
correcty I partof theprogram. fhe sartd th program at 3 bodwelght o 165, he should robaby weigh 183
at this point, more if If youte squatting 30 pounds more than you'started, at six weeks into
program, WOTP If rou Saria st Sapon - and 195,014 Sh w0 oter o welgh 160, TNDTP 1 you Soriee

at 5Rapos; 9" and 235, and six weeks later youre only squatting 50 pounds more than you started with, st ata
bodyweight of 235, YNDTP.

Realistically gains on the squat will slow after this period to an average of about 10 pounds per week due

most cases, the extremely rapid growth in strength and size experienced during the first sx 1o eight weeks is not
sustained. But the program does not change, because 5-pound jumps are theoretically possible for this entire

pounds has been added to the squat, resulting In about 245-265 x 5 x 3 for our generalized guys squat. During
this period, your bodyweight should be continuing to increase if youe the skinny guy, or your bodyfat should be
continuing to moderate if you were the fat guy. Sinny guys by now have added perhaps 40 pounds, and fat guys
might have started to actually gain bodyweight after the initial loss, depending on how fat they were when they
started.

So, if youte three months into the program and your squat has gone up 50 pounds, YNDTP. If you'e three.
months into the program at 10% bodyfat and you have gained only 6 pounds, YNDTP. If youte three months into
the program at 30% bodyat, your waistine has not gone down 4 inches, and your squat is not up at least 150
pounds, YNDTP. Again, the program uses a diet that faciitates progress, and not everybody will use the same diet
0 progress toward the same goal of more muscle mass, since we dont want to let bodyfat get out of contral. And
outof control Is not the same thing a5 a moderate, necessary, healthy increase.

the first three or four months, a change will be necessary for most guys who started off skiany. If you
have done the program correctly, you will have gained quite a bitof weight, about 60% of it being lean body mass
(LBM) - musde, tendon, and bone. This means that your bodyfat may have gone from ~10% to 18-19%. This Is
fine; it was necessary to_produce the LBM ncrease. But now Its time to modify the diet to reflect your bodys
approach to its limit of fast LBM growth. All improvement rates taper off; improvement obviously cant go on

2bout 400D cacre/ay which v accompls by deaning up he cars ale and focing o dieary uelty
e of Quanay e you did o ra T aejustment witaow sour bodylat 6wis 1o drop back 1o whers iy
e o e e ranma.of 1< 17%, nornal for SINeME mares o demographie The ft e sheuid bt
approaching 20% by now as well, since their diet has been about the same since the beginning; but
bodyweight should have started back up by now, as bodyfat loss has slowed and LBM increases have begun to
exceed the loss. In tis way, the two extremes converge at about the same dietary Intake leves, with the guys
were skinny maintaining a slighty higher caloric intake that reflects their natural tendency toward being skinny.
g with these changes have come another 30-40 pounds of squat. The program has not changed
signifcant but the gains have begun to aper as the complerte o e and adapiation have acumua
ther interfere with your good intentions. Bt f you have persisted on the program and have not used these
pering reaus 24 an e v drop 1 and moe Son i caber S, or HIT o e yoars Pre-Onympls Conten
Preparatory Routine, youll st be accumulating progress. This will mean that your squat may be up 200 pounds.
50, if youte stll drinking a gallon of milk a day eight months into the program, YNDTP. If you have gained
only 8 pounds, either as a skinny guy o above your low point when you were losing bodat, YNDTP. If your squat

Training drives sirength acquisition, the strength increase drives mass gain, and the mass gain faclitates
the strength increase. They are ail intimately related, and they approach a limit asymptotically. The younger you
are, the steeper the curve. You need a caloric and protein surplus, which will produce some bodyfat accumulation
tratyou con dealwithlater. T aining sesshas to onsanty ncease by s much s you an lerate every

vt The vriable s e loa, ot he rumber o exerces, e o repe The shily o lerte s rapd
increase in load and to contin afew ste your.
Opporniy 1 orom aulciy. A 15, v rogeam and et musk hange 10 ract e reshey o iomer regr ot

Equipment

Alot of money has been wasted on weight rooms and gyms since the 1970s. Commerdial exercise machines,
553 general rul, are expensive, singl-purpose deces, delnering one exerie per ootrint on te for at
very high price per square foot of baining space. Home gym equipment is usually mult-station, using various
last medla o proude aujstvle resiance or 3 ey o iy exeroses Sarbelts, on the oier hand, are

p. They can be used for lots of different exercises. The upright support bench for the bench press, a single-
Durpose device is not an absolutely pecessary lece of equipment, since tre eserdse v us It for can be done
with @ flat bench and a power rack. All of the exercises in this program can be done with a minimum of
equipment, which allows for the better use of resaurces. Instead of the hundreds of thousands of dollars spent on
an average 15-station Grcuit of machines, a third of that amount could be spent on the best barbell room in the
world, with bumper plates, good bars, and platform space to accommodate lots of lfters, all n the same space. At
home, a good free-weight gym can be built n the garage with brand new equipment for the price of three years’
gym dues. You may decide 1 build your own gym, and the following guidelines can apply to your garage or to any
gym you might decide t join.

The power rack and platform



and 3 platform t the inside floor of the rack is perfectly flush with the surface of the platform.
An 88apos; x 8&apos; platiorm works well, providing plen m for every purpose it will The rackand
platiorm unit will use about 96 square feet, and in this space, all the exerdses in thi b d
bei a bly uses about 36 square feet If this equipment is available separately The layout of

the room around this equipment accommodate the amount of space needed for loading and spotting the bars
used on th

The poer rack i the most mportant pece of equipment i the room, second only 1 th plat-oaded
barbell as the most useful piece of gym equipment ever invented. All five primary exercises can be done with
correctly desgned rade, barbell, and fiat bench. The rock should be vide enough betueen the uprght o st
safely accommodate the bar without a Iot of extra room between the sleeves and the uprights (about 48 inches).
The wider he rack, withn safe lmit, the more_easlly It can be safey ussd by taller, bgger Iers, s
accommodating everyone. A 7%- 1o 8-foot-tall rack allows the crossbar at the top t be used for chin-ups and
pull-ups by tall trainees. The depth of the rack may need to accommodate squatting inside it occasionally;for most
people, an inside dimension of 22 inches works well and allows them to do dips inside the rack. The base depth
hould e reatr (about 36 inches) o S3png bty The opimum setup s o aveth rack ot o the loor

The Tack should be fied with 3 heaw phwiood o, relmorced it welded cossmerber under the
wood. The floor will extend al the way to the front and rear edges of the rack base o that it can be made
and continuous with the platiorm surface.

Figure .7 The rock hols v  lor s Wi the s of the plern, 1 tht acing 9nd nrading weihts s e when tsiness sre
attng o the o6

There should be a hook assembly for the bar o hang flom outside the rack - my hook assemblies consist of o



‘shoulder. Four heavy pins should cross the depth of the rack from front to back, with 4 inches or so extra on each
side. Theso pins and hooks will adjust in hoight using the holes drlled in the channel iron that forms the
uprights of the rack, The clossr logether the holes are, the finer the ajustmants can be to accommodats lifters
of various heighis: 3 inches center to center s good, but 4 inches does not work well. The holes should extend

e The vt o ade e e s ore et 30 € 1 5t 410, el e tos e 1 -1 ters e 1
i oz and o oo, 2 e annel he pan i

Plywood is the most commonly used material for the platiorm. It s relatively cheap and very tough, and six

eets make  perfect 8kapos; x 8apos; platiorm. The layers are alternated so that the seams do not penerate

me whole platform, and the unit is made very strong when the layers are glued and screwed together. Be sure to

buy plywood without any void spaces in the Iayers, because they WILL collapse if you drop a loaded barbell on top.

of them, amwihere n the Sack of ayers. This means tat you have ( buy Bgrade or betier, where all e
Knotholes are plugged.

Figure 85, The lyrsof an nespens 4 urae pwood pitior.

Partide board makes a verv aood. verv flat. solid hard surface with no void soaces. but it has some



e e b e R e e e  aerate
e eges will e off by an inch every two sheets. And eveh though e marmral is very smooth and
oard feels like e to moisture; one around it
e platorm is useless. But if the room can be kept ary and you dont mind ipping the edges, partice
Boarc makes a damned good platorm. It s even It cheaper fhan pywood, snce ALB piywood IS very picey

.
ber horse-tailer mats finish the surface, making it itually indestructile. These are available in farm
stores and vary in thickness from Y to % inch. These mafs are important to protect your platform and your plates

nder the ack with FUbber, pywood, o some olfer dense, fat suff o ke the dimensions agree, or use exra
rubber on the platform or rack floor surface. Custom platiorms are available from several sources; these a
the will be expensive ey are unneceseary, it nice fhe

budget permits.
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Upright support benches

i uprignt supportberc o e bench pres toul b srdyas el wlded i o bt jonts o
Ioosen, and may or . hook should be about
S echos Shows o et o e bench: T o ent s S nove G up Gh about 8. e
apart, to minimize the risk of bar-loading imbalances and racking accidents involving the hands. The surface of
the bench will be 17 inches high with the padding compressed, 12 inches wide, and 48 inches long. The feet of the
bench should not nterfere with your foot placement; .e, the bench feet should not be so wide that your feet touch
ch should be builtin such a
should be no obstruction for a center spotter standing at the bencher’s head. Some benches are equipped with
safety hooks, fixed below the top hooks, o give 3 stick solo bencher a way o get the bar off his chest without
ump It on the floor or walt tl the First Responder arrives. If these safety hooks are present, they
should be right above chest height, about 9-10 inches above the bench.

Figure.14, A tandad uproht suppore bench fo the bendh pres fete the safey ook at he ower poskon o the BTN

Most commercial gyms will have bench-press benches, since having them frees up the power rads for other
xerdises (assuming that the gym has power racks and knows how theyre used for this purpose), but again, they

are not actually necessary since the power rack and a flat bench can be used for ben

will not need anything but a flat bench, which should have the same dimensions and simple construction as the.

wtn s pover ros

. o5 shown i Fure 5, e
Goraht auppor berch



Most benches are upholstered with vinyl for ease of dleaning. This material wipes off well, but fabric
upholstery lasts many times longer, especially auto upholstery fabric. Fabric also provides better tracion for the
back during Iifing. Fabric can be deaned with 2 wire brush and a shop-vac, and stins can be removed with
mineral spirits and a rag.

Bars, plates, and collars

s are the place to spend money, f you have t. If you dont, raise it somehow, because cheap bars are
potentally dangerous, unpleasant to use, and a bad investment. Chéap bars will bend. Even expensive bars can
inder the wrong circumstances, if they are dropped loaded across a bench, for instance. But cheap bars will
always bend, even under normal use. Cheap bars should be — but somehow never are - an embarrassment to
heir manufacurersand the gyms tht keep tem. You an do beter, and you shoul
314 "00mpIC bars~ the genrallrm o 3 bar it » &rnch seeve tha accepsplates with 3 2-1ch
hle - should weigh 30 KIos o 4 pounds, witin » lerance of ust  few outces. The baditon I the United
States 512 Tound th bar werght up 8 45 pounds snce our pates fave yad Gonally been manfacured n pounds
e aars were actaly 20 19 . satsty the ompetie sandardsof e ternationa) nmemeamunnsy
The weight on the bar will always be referred to as "135” even tough it actually weighs 134 pounds. Cheap bar:
e oxcsonaly ot Spec, 50 be carelul, again, with cheo,
ar should be roperlyauried and marked, shoud be put togetner it rolle png or nap rings
ot bl and noud reqrd e ml tenance beyond wipin itoff ocasonaly and puting 8 crop o o on he
bushings o beorings ciry Sx monthe. 1t hould be made 1 Inrnational cxmpedtion specs, ot beeause youll be
Combetng ey (AMough o migh) bt o ke Secves it ecommdute h differens rands of
plates that all weight rooms eventually accumulate. Above all, a good bar is made of excellent steel bar stock,
which will not deform with normal use. Expect to pay $250 or more for a good bar. There are lots of cheap.
d bars available for less than $150. They are junk. Do not buy them. And do not hesitate to send back a
good bar that bends under normal use, since it not supposed to do that. A reputable company will replace a bar
that fails, since their manufacturer will tand behind them in this event. 1f they dont, tel allyour friends.
| weight rooms are equipped with standard barbell plates with a 2-inch center hole. The litte plates
with a 1-inch hole are referred o as “exercise plates; and are not useful since no good bar Is commercially
produced for them. Standard barbell plates come in 2.5-, 5, 10-, 25-, 35-, and 45-pound sizes. OF these, all are
necessary except the 35s. Any loading that involves a 35 can be done with a 25 and a 10, and the space saved on
e plte rascan be used for addional more useflplates, lateslgher than 2.5 goinds should be provided
for use by women, kids, and everybody who wans to m inear progress on the benchpres nd prese
Ughir plates can be made from 3-1nch hat washers lued ar e together in the approprte roups. MetIc
piotes are 125, 2.5 5, 10, 15, 20, 25, and sccasnally 45 Ko, Wit lghter lates down .03 K used n
weightifing competifon.

-

Figuns 12 Standar i lates are e bt o They coms n 3 wie vty o denorinatons 3nd s, Wtal ptes s ht 3.
e 1y T, 31 Do PO 5 1o 25 13 (5 P kom0 T DAL

 plates are milled 1o be close 1 the weight named on the casting, and they should be well within
holfpount, o 625 ko, Mewic bumper ptes 0o b to 35 13, ane b umper plaes calibrated In pouncs are
vailable from a few sources. Bumpers are useful for power deans, and save a lot of wear and tear on bars and
Slatorms. Al pates bager than 25 pounds, and all umper piste (since they won' burp i they dont touch he
floor), should be 17.5 inches (45 cm) in diameter. Good piates should also have a correcty sized Inside diameter
(ID) - the size of the hole in the middie where the bar goes. A sloppy I00se ID In a plate limits it usefulness to
merely hanging from the bar in a rack for a squat, bench, or press. Bad plates are quite aggravaling (o use for a
deadlift because the slack between plate and bar sleeve fets the plates lean sideways as they support the bar on
the ground, resulting in the plates continually "walking” off the bar if its uncollaret
alable i wo main shies: the Arame e and th plate oy If e A-rame i used,
pins on each side, spaced so that 45 or other full-dlameter plates can be loaded on th
B B e e e 620 peie ot



pins are made from 2-inch material, you'l have to use both hands every tme you rack a plate. This can become
Snoying. Tay-ile racks are easy I U Since there I o Cenar i, But hey Uauaiy o ot hod as many piates
as.an Acframe rack does, and thelr design Is notas surdy.

Figre -1, ot acs e esent o WS room agEton, 1, e e o s iy 15 e il e, o
Rarutacires by et aRmied Whes

Collars are usually thought of as necessary safety equipment in the weight room. Although collars are
important on occasion, it is much more useful to lear to keep the bar level 5o that plates dont siide off It Plate
slide is often a problem during squats, since walking a bar out of the rack unavoidably Involves some side-to-side
movement when you step back. Collars are useful when youte squatting, but they are less important when youte
benching and pressing since the bar theoretically stays level during the movements, and you take only one step.
ot of the rack for the press. In the event of an uneven elbow extension, collars are quite handy If it becomes
apparent that you have problems with uneven extension, t would be prudent o use collars. It would also be good
correctthis error If possible. Collars are useful In the deadiif, since they help keep sloppy plates from “walkin

down the bar duing the pickup/setdown e, The same hoids v for the dean,athaugh bumper pltesarent
as bad about this as standard plates because they are thicker across the 1D and more plate is in confact with the

Cotlars come i many desans,rom nexpensiue soring ips (e ore ey seveotleandrelabe s
Worn out or sprung), to expensive, very sturdy plastic types, to set-screw sieeve types, to adjustable competition
oars Coers vee In povarifine and welgntiing campetions weigh 25 Ig, il e ater ses il ary
quite a bit. Springs work fine for most training purposes. 1f security is a problem, two springs can be used on each
side. The weight of the collars will have to be calculated into the load if precision is necessary.



Fiwes.1s. nepersie sping alar omods <ores. They n be coubld o for otra
ey

Chalk, clothing, training logs, and gym bags

Chalk should be provided in the weight room, by either the gym or you. Chalk increases action between
the bar and the hands, reducing the likelihood of grip accdents. It reduces cailus formation, since the folding of
and friction against the skin of the palms and fingers are functions of the movement of the bar, and calluses form
in response 1o this stress. It should be kept in a chalk box in a strategic location in the weight room. 1f the gym
does not provide the chalk, for whatever misguided reason, you should bring your own, in a plastic bag or a can
that stays in your aym bag. It can be purchased at most sporting goods stores or ordered over the Internet. If the
gym is nice enough to provide the chalk, be nice enoua! use it sparingly; dont bathe in it, dont drop
chunks on the floor, dont put couds of it n the air, or otherwise waste it. Gyms that provide chalk have decided
ina v ainingismore imporant han thel housekeeping conceris,ond you should appreciat s aitc

rainee should have proper dothing, i.e, a cotton T-shirt stretchy sweals or shorts, and a
shoes sutablefo squating and pulling. Some Tadlives provide blts,but ok many and youll probabl wank your
own anyway. One of the wonderful things about strength training is that minimal personal equipment is actall
Pecestary espedally cuvpared with Gher spors. e roncy soent an’ shoes is about 1. only SUNRCARL
expenditure the trainee has to make, belts being cheap and quite shareable between buddie:

Another thing each trainee should have is a training log - a journal in which to record each workout. No
one can remember all the numbers involved In all the exercises in tis program. Maybe the numbers for a couple
of weeks of workouts can be remembered, but a person's entire training history constitutes valuable data that
should be recorded for future use. This is information that will e used each workout and over the course of your
taining creer o detrmine the nature of problems and o analyze th productiy ofwrious rnig periods
Training informationshold bewritenin 3 format thatcan be asil read by both youand anycoah you might

. Shcs you il have 1 Gonsltyour baining 1og on a regular bass. A composiion bock wore st ine, and
the price is certainly right. A spiral retebook tsars up oo ey n th gym bag: The bestbaining book would bee
bound ledger, with enough pages for years' worth of training notes. Al people who are serious about their
aining wrie down teir workouts

peaking of s, get one, put all your st in it and keep it with you. That way you'l always have your
shoes et calk, uammg book, Band-Aids, ape, Desenex, spare shosiaces, exa s, owel,nee wraps, araps,
and lucky troll a fast your and take it with you
ey e s hat | dont e 9ot you 3 el
Soreness and Injuries

are two more things that everyone who trains with weights will have: soreness and injuries. They are
as inevitable as the progress they accompany If you work hard enough to improve, you will work hard enough to

et sore, and eventually you will work hard enough to get hurt. It is your responsibilty to mate sure that you are
using proper technique, appropriate progression, and safe weight room procedures. You will il get hurt, but
o) e cume by hanesty ~ when pecple it hisaw ey are ising infr ison Inerent partofrladng
hard, and it must be prepared for and dealt with properly when it happer

Soreness is a widely recognized and studied phenomenon. Despite the fact that humans have experienced
muscle soreness since the Dawn of Time, its cause remains poorly understood. It is thought t be the result of
flammation in the basic contractle unit of the musdle fiber, and the fact that it responds well to anti-
inflammatory therapy tends to support this theory. Since muscular soreness has been experienced by so many
people for 5o long, many misconceptions abou it are bound 1 develop, and they have. What is certain is that
lactic acd (a transient byproduct of musde contraction) has nothing whatsoever to do
5515 usualyproduced when th body does something 1o which I I hot adapted. A good example of
this would be your first workout if its not properly managed. Another example would be your frst workout after
long layoff, which can, if handled incorrectly produce some of the most exquisite soreness a human can
experience. Anyime you change 2 workout program, either by increasing volume or intensity or by changing
exerdises, soreness normally resuls.

“The onset of the perception of soreness is normally delayed, anywhere from 12 to 48 hours, depending on
the age and conditioning level of the atlete, the nature of the exercise being done, and the wlume and intensity
of the exerdse. For this reason, it s referred 1o in the exercise literature as DONS, or delayed-onset muscle
soreness. Many people have observed that certain muscle groups get sore faster and more acutely than others,
and that certain exercises tend to produce soreness, while others, even when done at a high level of exerton,
roduce ey ite

“The part of the rep that causes most o the sorenessIs the eccenlric, o “negative,” phase of the contracton,
where te Tusle I engtening under the load raer than shoriing. The eczentc ontracion probably Ise:

eness because of the way the components of the contractile mechanism in the musdie fibers are
I e s et undoe o I A L wior moma Sxmrelone Trotes moe Soranen o




others. Exercises without a significant eccentric component, like the power clean, in which the weight is dropped

musdes involved both lengthen and shorten under load. Some sports activities, like cydling, are entirely
concenrc, since all aspects of pedaling involve the shortening of the muscles involved. Cycling and exercises like
sled pulling or pushing can therefore be trained very hard without causing much, If any,soreness. Since soreness
is an inflammatory process, the harder an athlete can train without producing high amounts of muscle
infammaton and th atsndant unrlendl hormonal resparse, the beter that I o recovery. Exerdse mathods
trat procuce very igh evesof sreness 25  constant eature of th program - et random evercise seecion
tothe o long- r the K that produces
poor heath nstead of finess and svnth. Soreness s an unaydable part of Gainng, bt it shold not be
Soughtafter s a primary objective and worn as a badge of honor for ts o
ecsiona it oroness, Umece 1 areme s 1o Impaament 1o paiing.In foc, many records have
been set by sore athletes. I you are not training hard enough to produce occasional soreness, and are therefore
ot having to train while Sore, you are not training very hard. Waiting untl soreness subsides before doing the
xtworkoutis a good way to guarantee that soreness will be produced every time, since youll never get adapted
o st wordoad requency 1 sop geing sore. EArems soreness at narteres wih the ormal range of
motion must be dealt with on a caseby-case basis, and you will need to deade whether to train through the
Sorencss aer you have warmed up caretuly and thorbughly. But In genaral, If e warm-up returne he
moverent to the normal range of mation, you an do the woriout. Some altratons n programming and
recovery e made i an accumulated la
oty o precaing sovral workous
I contrst o ormal sorenes, hic by s aature = delayed o several hours sy the wrkout an iy
an be defined as something that happens 1o the body that causes pain In @ way that is not the normal
consequencs of 2 correcty periormed ercse.An sete ingaryis mmedlaty pereahed 35 pain or discomlortn
on identfable re and persissafer the mowement has stopped. The Injury could be  cisrupton of the
(7 muscle bl vndon, 1 [GAmENt or 1ot commerty of an verseara i 3 Fee meniacs,or
2 oriclar cartiage. Mos Taining-assedated injuries afect the soft s bony rochures are Xy amely rare
weight room events. If pain occurs immediately in response to a movement done during raining, it should be
assumed to be an injury and should be treated as such. Chronic njury is usually an inflammatory response to the
overuse of a joint or its associated connective issue due to poor technique or excessive training volume. Tendinits
and bursts are common dlagnoses ang are usualy the result ofrepeated exposures to maladaptie e, It s
stremely Inportant t deelop th abilty t distnguih betvueen inury pain and normal soeness, sinc your
Reali 30 ong erm progress depend on

When you return to training after some time off you must consider your de-trained condition. Depending
on the duration of the layoff different approaches are taken. 1f you have missed Just a few workouts (fewer than
five or six), repeat the last workout you did before the layoft You should be able to do this, although it may be
hard. This approach results i less progress lost than ifsignificant backing-off is done, and the following workout
an usually be done in the order it would have been had the layoff not occurred.

If the layoff has been a long one, a couple of months or more, take care when planning your first workout
ith weights for long enough to get very strong, adaptations have occurred in
more than just your musdies. The neuromuscular system ~ the nervous system and ifs Interface with the muscles
has adapted to training by becoming able 1o recrult motor units more efficiently and it is slower t detrain
are the musdles it innervates. It remembers how to lift heavy weights even if the muscles are out of shape. This
neuromuscular efficiency is quite useful when you are in shape, but when you are de-trained, it allows you t lft
more than you are actually in condition t do without incurring adverse effects. Spectacular soreness, as
ertoned caie il avays be e resut uness you ue festaln n etermining vl volume and neraty
Hubris, not heroism, s demonstrated when a guy comes back af £ ayoff and tres to repeat his PRS that
day Unless you ave absoluely noUing lse mporiant  do for several daye aferward, please evercise 300
judgment when doing your first workout back in the.

Barbell Training for Kids

A whole lot of peaple are under the erroneous impression that weight training is harmful for younger
stttz speifcalyth pre-pubescen popultion. Pedirician are s wondertl roup of ks a5 3 e, but
y e wostuly uninformed regarding e data periaining 1 the Inury rtes o verious spors
saes. They may aiso e relocant 1o apoly some basic oai 1oan syl o st

s 5.3 15 the Injury rates of arious spors, Note that rganized welghtiting acsties, at 0.0012

mjunes e i68 sore an organized
B S s per 100 B oot GY s S8 D, 4 more dararovs B supered vegnt
Faiing, Yet 1 1S s common for medical professionals i adée 5gainst weignt traiing for Kds. The most

data Toolishness.




Sport or Activity Injury Rate
Soccer 6.2

Rugby 1.92
Basketball 1.03
U.S. Track-and-Field 0.57
Cross-country 0.37
U.K. Track-and-Field 0.26
Physical Education 0.18
Football 0.1
Squash 0.1
Tennis 0.07
Badminton 0.05
Gymnastics 0.044
Weight Training 0.0012
Powerlifting (competitive) 0.0008
Weightlifting (competitive) 0.0006
Injury rate = injuries per 100 participation hours

bl st pr 100 pripaton N s 0t 1 et et f WaGHAUTG 81 WG T oo
ot 313 Conditning Resereh S(1)53.57 1994

hy and how did aited as the is the
chance of epiphyseal fracture that damages the growth plate, leading o growth asymmetry in the affected
appendage. The entire body of the sports medicine literature contains six reports of growth-plate fractures that
occurred in kids and were associated with weight training; none of these reports were detailed enough to
determine whether the injury occurred under the bar (or if ere even was a bar), occurred as the result of a fall
due to faulty technique or improper instruction, or occurred as the result of injudicious loading. And even in these
six Isolated examples, none of the Kds subsequently displayed any long-term effects that would indicate that a
growth-plate injury does not heal just like any other injury. You know this yourself because fractures involving
Joints are common in Kids, and the world is not crawling with roving gangs of asymmetrically-armed or -legged
people seeking revenge for their misfortune.
The most ntansay sl argumentof sl s hat weght rining sunt s ks growth, 5t el hay does
ot really worthy of response. Not only does weight taining at a young age Aot harm
develoning bones and 1o, bus It produces thdken more durable artciinr cartlage. Surfaces ot perdist into



adulthood, and likely contributes to long-term joint health. The mech: s ey
full-ROM barbell training affect the skeletal components of both adults and children in a positive way (Carter,
Dennis R.and Gary S. Beaupré, Skeleta! Function and Form, Cambridge University Press, 2001).

fere’s the bottom line: weight training is precisely scalable to the age and ability of the indiidual lifer.
Socar s nak. We tae 11-pound bars — or even broomsids — or ks © sart UG with bt o fl-speed
<ollslon on the e withanotrer 80-pourd kI an Inherenty unscalabl evert. Tis gl i spples o svery
Group o peope who igh b vewed 25 & “specl papulaben - e Fal edarly pecpie with Sl ond
st disease, e corpletely sedentary he orbidi Gbese, disance runners, and the azy Note hat voren
are not listed as a special population: they are half of the population. Anyone who ciaims that women are so
different in their physiological response to exercise that the prindples of basic barbell training do not apply to
them is thinking either irrationally or commercially. In fact the adaptation to weight training is predisely the
adaptation that these spedial populations need, and aerobic-type long siow distance exercise s only  tiny bit
more usef tran iaving chess.

abedience o the uninformed and obwously Incorrec apiion of 3 prfessonal who should loow

e iference betwsen a scolarhip opportuny and L ot penshe sdhonced cdsaton, My
pecpla who touid hove benatied hom mproves Svanyth, pawer, bone dorsy boince, oordnaon, lodbiy
20 confldence have nsiead dane what ey were 14 ar have ok benefied a all Not al expensive adhce s
worth the money.
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