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By

he choice of equipment to be used

for strength and power training is
of great importance. A strength coach
deals with athletes who must exhibit
precise coordinated movements with
varying degrees of speed and control-
led or explosive strength in their com-
petitive events.

One of the immediately obvious
advantages of free weight exercises
over machine exercises is the ability
to perform free standing total body
lifts which require the maintenance of
balance and coordination of many
major muscle groups during execu-
tion of the lifting movement. Exer-
cises such as the squat, power clean or
snatch, standing overhead press and
jerk are among marny coMmmon exam-
ples.

The term “total body” when ap-
plied to an exsrcise implies the in-
volvement of multiple joints (eg. ank-
le, knes, hip, intervertebral, shoulder)
and their controlling muscle groups
during the movement. This is the way
the body works in athletic events.
Consider the multiple joint and mus-
cle group actions during a block or
tackle in football, shot put or javelin
throw, long or high jump, sprint on
the track or soccer field, jump shot or
rebound in basketball, floor exercise
or vault in gymnastics, golf swing,
baseball bat swing, tennis swing, etc.
Think of the coordinated efforts re-
quired of muscles in the leg, hip, torso
and arm for these typical sport activi-
ties. In which athletic event does the
athlete perform while strapped into a
seat, lying on a bench or otherwise
supported while one or two joints and
muscle groups work?

Free standing total body lifts result
in the training of one’s neuromuscular
systemn, not one or two joints in isola-
tion, and the result is excellent trans-
fer to the neuromuscular demands of
athletic competition. The reason for
this derives from an important princi-
ple in exercise physiology called
“gpecificity of training” (see, for ex-
ample, reference 3). It simply states
that the body adapts to the specific
demands made upon it. This princi-

ple agrees with other physiological
theories of adaptation, such as that
developed by Selye (15).

There have been arguments pre-
sented by Jones (10) that strength
training must either be exactly speci-
fic or not specific at all to the event to
be contested. As an example to sup-
port his contention he relates the dif-
ficulty in maintaining shooting
accuracy when changing from one
long time used rifle to a new one.
However, this example really sup-
ports the specificity concept. If some-
one had hunted with a bow and
arrows for years and then switched to
a rifle it would take a longer time to
develop consistant marksmanship
with the rifle than if they merely
changed from one rifle to another. So
it is also with the transfer of strength
and power developed with free stand-
ing total body free weight exercises to

. {ree standing total body competitive

evernts.

It takes some careful thought to
properly blend strength training with
technique and other components of
an athlete’s overall program during a
training cycle to achieve maximal re-
sults (see, for example, reference 8).

. However, the transfer of strength and

power will be easier and more benefi-
cial if the strength program is based
on free weight multi-joint exercises. It
is unfortunate that the results of a few
short-term, limited scope motor learn-
ing studies have been misinterpreted
and extrapolated inaccurately to be
used as evidence for complete speci-
ficity in exercise.

There is ancther very important
reason why total specificity of exer-
cise is unacceptable. It is the need for
variability in exercise if progress is to
be made over long periods of time. We
know, for example, that a 1500 meter
runner dees much more in their year-
ly training than just run 1500 meter
races as fast as they can. A weightlift-
er does much more during the train-
ing cycles than attempt maximal
weights in the competitive lifts. Foot-
ball players do much more in presea-
son practice than just play football
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games. Such a course of action for.
these or any athletes would rapidly:
lead to stagnation, overtraining and:
decreased performance.

We know from practical experience:
that runners train at distances above:
and below their competitive distance:
and at various paces {in addition te.
other exercises]. Weightlifters do:
most of their training lifts with 75% to
85% of maximum and frequently da’
partial lifts with various hand spat-
ings and initial bar heights. Football
players practice components of the
game, do conditioning drills, li
weights, etc. Shot putters throw 18
and 18 pound shots as well as the 16,
they run sprints and do power clean:

These examples are meant to
emphasize the fact that training for
any sport involves exercises with
varying degrees of specificity to the
competitive event. This variability of
training methods is of paramount ¥
portance for continued improveme:
gspecially for the advanced athle
The neuromuscular similarities of ¢
major free weight exercises to the
neuromuscular demands of athletic:§
movements make transfer of strength
easy while permitting ease of varying
the strength exercises. ’

Objective measurements have
shown that olympic style lifters pro-/§
duce greater power outputs than are
found in any other human activity (&
7). (NOTE: The distinction between }
strength and power and the value ¢
the quick olympic lifting type o
movements in an athlete’'s program;
were recently discussed in Volume 3
number 5 of this Journal {18).

Russian weightlifters are by far the
world leaders in their sport. The writ
ings of their top coaches consistent]
stress the importance of variability 1
training. (NOTE: Two recent paper
summarize and reference many
their key concepts (references 2 ang
21.] In addition to the empiricd
knowledge of need for variability,
examplified by the Russian literatuss
there is a physiological basis for it
importance as indicated in Selye’



"Geacral Adaptutinn Syndrome’ [won
mfrreces B oo 15], Anihar advan-
tnge of Ires weights invulves The rase
by which varinldlity may be injecied
into & stromerh wnd prwer prograen.
Ona may, for exaimply, souit with var-
fous fant spacings oo 1o dillerent
depths, or do hish pdls swith varions
hand spacings andr from variuus io-
itial bar heights (nsing boxes or small
platfarmsl, The variety of weys to ex-
Boute u wiven fore weiglit exaraise, and
the varisly of rxrrcises pussible with
free weights e almost limitloss, A fur
ery from the monotopnus frw exer-
vises possible with rvon a complets
get of any muchine company’s pro-
ducts.

Even expuricncod bodvbuilding
cpaches wind oy operators have ex-
pressed e advantages of rer weight
pxerclses in general over mochine ex-
ercises [son, tor example, roference
19). [t is interestiog to aote that the
vast majority of those wwho emphasiee
marhines o a sleength program ave
little or no vowetitive experiem: in
gtrength or powesr ariented spurts and
have not spunt conntless lors in the
weighl room striving for Uw: impeove-
ments: so oritical 1o ihese sypos ol
competitien.

{enerally, the mmclhine advooale
has a finoncial inlerest in 1 machine
company or a gy fuaturing machiones
of nne type vranother. Some avadewi-
cally well trained individuals, sucl as
medical dectors or physiclogisls, will
suppurl a given traioing vencopt
hawad on theoretical coucepts but they
hava little or no praciical sxperience
ur avidence to supporl alvantages of
the crmerpt, Claing made in advertis-
ing and articles wre uftan sxaggerdledd
or untrue and cagut e suppocted by
objective, independantly obisined
data.

On the other hand, peopls wha
advucale the emphsis of [ree weight
exercises in an athlete's sireneth and
power program geusrally bave noth-
ing 10 sell. They wre exparicnced
gthlates, former athletos andior
coaches wha throwsh peactical experi-
ence and education have Inarned
what will produce e Lest resolts, Be-
free discussing sume additional
advanlages of fron weighty vver
machines it is warthwhile e credit a
few of these individuals whese in-
sighl resulted in sarly uautions
pgainat fxcesive lralning with weight
machines.

[n the first [196Y) and seennd [1976)
edition of his extunsively used tesl
[reference 12] Dr. Pat (FShea of Ore-
pan Stale Llniversity cautions aguingt
overuse of "gujl’dnd apparalus work”
since it hinders development ot
neurvmuscular coordination wod the

antagonistic and assistance jooseles™
jeompare with comients from Dr,
(1 Donneghue’s lext (13 in ' Rehabilita-
tien™ below), 1Ie recammends only
supplemental use of machine exer-
ciges inoa strength and power prog-
ram, Prolesoor OV 8hen was o competi-
tive waidhtlitter tor muny wears, a
sleength coach and weight teaining in-
structor, and coscarcher o sieemgth
phyrinlogy. Receolly. at 50 years of
age, he syualled will over 500 pounds
while weighing under 200 pounds,

Bill Starr hus devoted an eatire
chapter of bis popular test [reference
17, 1976] fu comparing friee weiphls
willy machinps. He covers many
wpics including safely, expansn,
clean-up and maintenance, Elis con-
clusiome are atenizghi {orward—syon pot
stranger faster witl {ree weights and
the stoength fransfer Lo spurts is bottoer
thaon with maclhivnes, Bill was for
many yeurs o copelitive olvmpic
and puwer lillar, anee setting o waorld
record inlhe deadlitt. Loter he wis a
successiul strenath coach for the LBali-
imware Colts (19700 and Universily of
Hawaii,

Thus far urgumenls hava boen pee-
sontnd for the superjority of free
wright fraining based on the moulti-
jaint, multi-noscle geoup nature of
total Loy free weight exercises wid
the resulting gneuromusrlar specilic-
ity und leanslerahility to sport activi-
ties, Thie ahility to casily add variation
1 the strenath progeam (maost -
tasl B the acdwvnnood traines, see eo-
faranias 2 and 21) was anutlier impor-
rant paint. The following wa but a tew
of many additinual censiderations
which favor lhe eiphasis of fres
weight exercises in the sirongth and
power prograus uf athletes,

{11 Avceleration: Tifting free weights
sl jsotanic Pxercise ws ooom-
tondy stitod. Taptonic newana con-
stant teasion and this is never the
case in lifting (rew weights. The
roasons are meny (such as length-
trnsion and lorce-veloeity con-
straints on omdscle, and leverage
chanpes which will be discussad
by Dr. Stene in the next issue of
thig Jourial] hut scoeleration or
chunging hae welocity is u major
[actor. As nue bifls o Larlell they
exert a force (F] which rvoronmes
the downward pull of gravity
[weight ol e barhell, W) and
aceelerales |a] the mass [m)] of e
trurbell, These factoes wre related
by a Iumdamental equation of -
gineering |[Newtan's second law
of malinn): 7—W = ma. su that ¥
— W — ma. Tho athlete™s exarted
furve dors oot equal the bar
weight hut is dependent an the
pecelaration term 'ma”, While
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passing through strong leverage
pusitions an athlete can exerl o
largar foroe on e bar and il
arcommndates this eftort perfect-
Iy Tiv acenlerating at & greater rale,
This perfect weeommodation ic
pothaps the weeatest atdvintage of
tree weights when coupled with
erasiouable lotal body Tull range
joint movenent exercises: roat-
ier rep, as fatizue develnps the
alhleta can always ineke the max-
iiwm possilile efflor and the bar-
bell accommodates it by the
approprisle scoeleration,

Acceleration s v koy fwtor in
sport movements surh as junip-
ing, throwing sud steiking, lso-
kinetic (vonstant  wvelocilyd
muchines by definition prevend
aceeleralion. In a recently pul-
lishel four wav discussion of
strenglh training for swinumning
{163 emiee panel member properly
defined isokinelic sxercise as
srated above winl shortly thereal-
ter stated thal thers was aecelera-
tinm initially wills highor macline
speed setlings. This is Lrue, in-
dicaling that at the very importany
hiph movement speads sukinetic
devices wew isnkinatic for only
purl uf 1he wmovemenl raogo.
iowevar, thry offer no resistance
during this initial sceslaeation
perind. Fortunately suother men-
buar of the panel pointed ont thd
fror weights do wol bave such
[imitations, lsokinetic proponents
aften cite a pullished study [14)
to support their sales cliims, O
sheuld nute, however, thal Lhis
paper 1147 Les heen eniticized for
guestivnablo experimental Jesign
[9 wizcl nnee of its authors has pub-
litly requested that Lis name he
disassocinted trom the paper dus
tn data analysis ercurs [ 20).

Variable ruysistanee  type
machines, including some can
machines, restrict acceleration
geverely iy incronsing resistanos
[lhie ¥ {erm in Moewlon's eguation
givan above] through the mire.
ment range. The resulting velarity
profite thernfore devisles severely
fenn what i3 comnnon to athletic
movement. thal is, parinds of high
arcelaration, Other com devices
prmit so meh momentuim o be
fuilt up iu e linkage mechunism
during a inuvement that the mve-
menl st e done sluwly ar noe
resistance is fell neac lhe and of
[he movement range, o toct, if
donn too fnst these machinrs cons
tinne to move oo lweis own for a
short distance ailer lbe tenines hus
reachad [ull julnt axtension or

{Continned, pagr 26)
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Mlexion. The munuluslueers. of
course, lave created a lolally un-
suppaclalle principle of always
Lrwdaing wlow (=oo liscuasion
iecler 'Counter Movegwat” be-
ltvw ], For mare dizgrossinn oo
thiessee bypes ol Luclors see reder e
4.

Eccentric: Muvement: Whon wiv-
ing in fo the weight, such as
lerwering the arbeld] in a asguat or
Lench press, muscles undergo o
lengthoning or e centric conleoa-
Lion as oppnsead by e ool
shortening or concentric contre.
tion. This is ancthor type ol valu-
ahle stimules {or the devolopimest
o minsele slrength. Studics mo-
poctedl D the Russivn literiturs
indicate thal a combination of
both typos of nwscle coostraction
is superior In eilher sepucately.
some types af muchines. especiil-
ly sokinetic devices, do ool per-
roil ecoeutrice movements. Wilh
fres weighls and spotters v can
di a variely of supramasimal
cerantli. movements (oo ey
o revistsg vy vonientric contrai-
tirn). Thise, lewever, must be
done with caution wnd should be
i very small feaction of Lhe total
truining volumes. The ecoenteir
moevemoents that coour with noe-
wial Litts, such as ratyroiog Lhe
burbell to the Hoor in g conlolied
iunoer atter o powar lear, are
tlie preferable way ta nix bath
wypes o contraction.

Counter Movemenk: Whon mns-
cles anel coaneclive Hssue ar
foreefully und rapidly stratched
elistic anatgy s stored and can be
utilized io wo jouonediately fol-
lowing cnneenteic conlraction.
This aunergy rocovery iy very b
poctant in omany sparl ve-
menls. such as renning, Ui ing
anl weightliftine. in terme of
power outpul and etficlamey 1, 5,
113 thiz counler movement affoct
s fonned in Aoy free weisht Jit-
g moviements, such as direction
reversal o the souat (110, dip loc
jecking a barkell averhaad (3, und
abiifl of the knees and hips wlen
executing a snatch, clean ure pull
waing the “double knas Land”
techuigue (4. 6], A “stroteh re-
flox'” facllilution of the concentric
eovntraction muay altso ocenr, Tha
spoad and [urce of the stroteh and
lack of delay ur woloading prior ta
lhe subsequent cancentric con-

Lraclicn are criticul faclors. The
requiremants tar effician recoy-
are ul elaslic emerpy oro inepossi-
Ble wilh miny machine aximcjses
due to the ubsnce of loaedod conn-
tor mnvemenl (eo isokibnetic) or
wnlaaling wt lhe end of counter
moveent ep,, weight stk fm-
packs supports). The prasence of
countee meviement affects in
briiningg is wery enpostant, Con-
teckive FHasues amovisooelaslio in
nalure, Tlis moans that they e
sist wlompntian (streteh) dillersnl-
Iy depending on the rae o loal-
ing, [f never exposcd o high il
rapisl loadioe o lodoing one can-
net expent Hwese lsauss to be con-
eitioner] boowithsland Lhem with-
out high eish of inpury when on-
countered in carmpelilion. High
Louddy und rapicd losuling wee the
rule ralher than cxception jnspot
cormpe Lo,

Kehahilitation: Machines ars
aonarally cousidered of majar
value in rehabilitalion axercises
¢ toe the conloolled ovements
possiple. [lewewver, this contral
Livwits the walent ol celabilitation,
[n O, C¥Danoahiae’s widely used
and hishly respocled lext on
aparts bedicing (130 01 s slated,
lor example in the shoulder ee-
habilitation soction, that {ree
weiphts are suparior te machines
at tha various slages in the celabi-
litatiom process doe ta the olei-
ple mawemeat dicsction condral
required with a baebell, and the
resulting imvalvemenl of muany
taure of the smaller ahouller ad
showlder girdlo muscles, Tlas,
more compdcte ennditiooning of
the Lotul shondder arna 35 possi-
ble. Muchines certainly have o
place in selected vehalyilitative
situslivog. but implications af the
ahowe onsiderations to general
conditioning amd strenpthoning
arn onbwing.

To vonclude it shauld be noted that
throughont this papor emphasis on
Fraee weight exercisos has heen cecom-
manded aod reazons For doing s
piven. e, Sluoe of Aubuen University
will provide wdditionnl reasons and
insights in lhe next issue af this Jne-
nal. Machine exercises can play a
mmuningtul role i an overall strenath
and power program bat sl g minor
vk, The vast majority of world oluss
strength and power athletas du inore
than 453 of their litbng valumes wilk
frew welelit wxercises. The contrilug-
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tion of machines tu i proved strenth
programs e athlohes has Dean small.
I guwny cases the “machine influ-
ek’ has hurt progress instrength
trainlug in the United States hy maks
i e ey and athletss think that the
hest way b bruio is the muchioe way,
[F this continues oue athileles will be et
a mitjnr disadvantage o inlecmallonal
compeatition sinde Foreign ulhletes
leom the world sport powaes yse the
best wneuns to train rather than the
cislesl or mwst novel way, The Latnst
facl Lo aprpedr in stoenath éraining is
“yrHnpulerized sxeccise machioes"
Thusn baee oy of the Faults already
aiven far other achines. especially
constrained movement paiterns and
very Limited overcise Llwices. inaddi-
lion to hasing nne's effuet un g single
[vrce position or tima mewsure for
gach subject in 0 given exercise. Tt is
well known that such a measues will
vary [rom day tn day, change fre-
quenlly during an exereise program,
and vary due to fadipue duriog o single
workont sogsiun and with cepetition
imasingle sat, What abuoul vaciatioo of
the load |io., light, medioo, sod
heawy training sessions]? Mujor ad-
vies in steenpth and powar fraining
will come from hotter edocated
athleles und atrength coaches, botter
trailing programs with productive ex-
recizey, wnd wot from maoney moking
gimmiks.
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