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Editors Note: The NSCA Believes that the

strength and conditioning coach shuuld be
aware of the verious modes (tvpesf of resistance
methods aird eqm‘pmen! on the market. Fach
has its own unique features u h:ch set it apart
Jfrom the competition,

We have invited numerous equipment
companies ta “toot their oun hom “and explain
how their products training mode achieves a
training ejec!

This series of articles will he!p vou Judge
the mades of conditioning and hopefully ullow
vou to make vour future purchases bated on
_vour strength and conditioning needs.

We would like to extend an opén inzitation
fa any equipment company which wishes o
confribute fo this series,

he name of the game in resistance
training™ is- high intensity—the
higher the better. By combining the proven
concepls of weights {isolonics) with hy-
draulics{isokinetics or speed control). one
eflectively increases the intensity by pro-
viding the advanlages ofeach and de]eung
the deficiencies. .

Higher intensity guarantees [aster
neuromuscular develofirhent, which results
in an athlete reaching his or her potential
for size, speed, and power more quickly
and 1o a greater exient 1hnr| with lower
intensity modes of training.,: oy

What do we mean by h:gh mlens:n"

High mlcns:ly resistance allows the

nlhlete 1o train 2s hard as he or she w lS]‘IES.

from the beginning 1o the end of each
repetition. for every rep of a set. For this
10 be possible resistance must: :

1. Provide negative tension on the down
stroke 1o stimulate a higher force output
on the nex1 positive rep.

. Provide a high level of resisiance before

" theé movement begins and during the early

stages.
3. Provide the highest possible resistance

after movement begins throughout and

- including the end. The resisiance must

match the athlete’s force output during
every phase of each and every rep
throughout the set.

4. Provide resistance specilic to sport’s
applicalion- Speed and resistance must
increase 1ugelher w hen 1he athlete's farce
output increases.

. How _qloqs‘_cumbm;ng weights and hy-
draulics accomplish a higher intensity®

I. Weights provide negative resistance,
which keeps tension on the muscle,
stireiches it into a full range starling
position. and causes the important pre-
streich phenomenon, providing greater

- force output on the next positive rep.
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2. Weights also ensure high resisiance
before and durlng the Tirst stages of
movement. This is clearly seen, as a force
greater than the vgve:ght must be generated
before the weight will move, AIso. because
oflheph} sical charnctensucs ofaccelerat-
ing a welghl the faster it is rncwed the
more [orce is requnred :
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3. H:gh \armble remstance lhrough lhe

middle 10 the end of the movement is

- accomplished by adding a hydraulic de-

vice. The mechanical characteristics of
hydraulics automatically adjusi the force
and speed 10 meet the athlele’s effort. The
harder the effort, the g'renler the speed
and resistance.

4. Resistance at the end of the repeuuon
is ensured by the weight, which keeps
tension on the muscle when mo\emem
slops.

In summary, weights provide all of the
resistance before movement begins and
- most of the resistance during the first stages.
The combination of the two provides the
remainder. especially a1 recommended

" workout speeds.

If a free weight is put into motion and
accelerated Dy itsell, it quickly reaches
speeds where much less effort is required
1o keep it in motion. Toss a pencil or a ~
barbell plate into the air and it becomes
obvious that little force is needed after

- the initial high effort, to keep it moving

until it starts downward. The coasting

_ problemis notthe only undesuab!e factar

involved with weights if full range resis-

tance is desired. During a movement,

changmg muscle and skeletal Ieverages

- resultin varying expressmns  of force. The

muscle has to work harder at some points

than others. A consmlem. full repelmun.

high mtcns:ly work Ioad as is provided




.

by the combination, ensures a balanced
development which is highly instrumental
in eliminating the natural weaknesses when
using weights or hydraulics separately.
With the combination equipment, max-
imum resistance is provided during each
rep by the addition of 1the hydraulic
cylinder which controls the coasting of
the weight and provides maiching resis-
tance throughout each rep. At the start of
the set (when the athlete is stronger), speed
will be fasier and force and resistance
higher. Asstrength declines, speed slows.

For the maximum training eflect, the
athlete must rain as fast as possible without

jerking the weight into motion —an excel-

lent condition for athletes. :
As you know, different sports require

different training applications. When

training for speed and power, the hydraulic -

device needs 1o be set at a faster speed and

_when training for bulk, the device needs

10 be set somewhat lower. Again, best resulis
occur when movement is performed as
fast as possible without jerking the weight
into motion or using auxiliary muscle
groups to provide force.

Ta provide for a consistently high level
of effort, accurate records of the exercise
session must be kept. These erfteria include
weight, repetitions, seiting of the hydraulic”
device, and duration of exercise. An

of gain as long as one of the other faciors
did not decrease. It should be emphasized
that the hydraulic setting must be the
same as the previous sewing, as a different

selting causes considerable fluciuations

in required force, repelitions, and duration
ol exercise. : :

Chart 1 compares the three types of
resistance. With the use of combination
equipment there is an irrefutable increase
in intensity. Any athlete who uses this
concept will not only feel and see the

. difference from the first, but will have
tzken a major siep in attaining the new

competitive edge. i

Figures 1 and 2 depict actual bench
press force curves produced by a compu-
terized weight machine for the three main
tvpes of resistance—weights {isotonics),
hydraulics {isakinetics), and weights plus
hydraulics. ||

Each curve represents the same indi-}
vidual working as hard s possible during
each repetition of the set, at 2 speed which
provides the highest force value. Figure 1
illustrates the first two repetitions ol a set |

The hydraulie, or isokinetic, mode’
illustrates the following. - T

_jmprovement in any of these is indicative -

o shqwﬁ is from actual weight of the handle -

~ 5. There is little negati\;f;fm:ce. ERE

‘with the bar starting on the athlete’s chest.” -

L Linleforce isneeded 10 start the moves.~3

© . The

High intensity requirciments Weights - Cambfp_alio:j

for a set of 6-12 repetitions - Hydraulics

— '
Resistance at start of repetition : X X, .
High mid-repetition resistance ©OX X X
High end-ol-repetilion resistance & 4o X
Negali{-e resistance X \"

Maximum resistance every repetition . _
increases/decreases as the athlete X - . T S
fatigues (pyramiding) S . ;

Variable resistance which exactly B : . -l

maiches the athlete’s profile every : X :
repelilion (varving variable resistance) ‘_l:- : s
TOTAL 306 -0 576 6/6
Chart 1: A comparison of the three types of resistance. | - T
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Fiém—e 1: Actual bench press force curves for weights, hydraulics, and weights plus
) hydraulics for th# first two repetitions of a set with the bar starting on the
J athlere’s chest. © . -3 g '
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4 Force is present at the top of 1h
movement, - -+ 7 ,
5. Nearly as much force is required 1o
lower the weight and 167start the next
movement, causing the stretch reflex. |

" bars.)

6. The result is Jow force at the start of _ -
the next movemenl. '

Using weight plus hydi:aullic modes
reveals apparent advantages’y ...}

__'#gighl only mode shows a*much
different profile. - ' g :

h B . . e T Lo - 4 . -
1. There is a high force requiremem before 1. Thére is excellent resistance provid-
- . - e i

ment. ., R R Lo e e .
2. An adequale amount of peak force is .+ movemen! begifs. .0* . 7 - ...~ by the weighis before movement start:

" aitained during acceleration.: ®. .. v LR 2. During the acceleration, there isahigh - 2. There is more force required during
3. Liuleorhoforce canbe exerledtoward ~ peak force. 0 0 ™ T the middle of the movement because of
the lop as movement slows. : . e w3, Thisis followed by declining force due " the clearly reduced coasting due lo the

"4, No force is exerted a1 the tap, (l'?qrce'

to the'affect of coasting. ', * " weight/hydraulic combinétiof. ‘*

- 67 NSCA Joiuriial Februnry-Maorch 1985 -~



=

Combmmg free weights with hydrauhcs

LN ’There is-higher pesk lorce during—
acceleration because the athlete has 1o
overcome both the hydraulics and =lso
the weights. ‘

4. There is force at the top because of the .
weights. '
5. There is force during the negative stroke-
causing the reflex phenomenon. ;
6. Thereflex phenomenon results in high . R .

;forc:e at the start of the next repetition. | 2 3 -4 5 6 7 8.9 10 11 12 13 14 15

i Figure 2 depicts force output for the ‘ 3 el
E‘emire sel with hydraulie, weight only, . b ] i
‘and combination. The differences are '
:obvious. The hydraulic (isokinetic) mode ___ o
sindicates the lack of resistance on each | - . f,
' megative repetition, fairly good peak force i
;and resistance which decreases with fatigue. S r
—.The weight (isotonic) curve shows good
peak force at the begmnmg. less force ; = .. . P
toward the end, and resistance con the ; - L
inegative downsiroke; but as can be seen, ’ 5 e it
eaercnsestups“hen fatigue falls to a certain . . _ R Yy
.degree. . - o /. : frl
i Thecomhmauonue:ghland hydraulics : R S
! shows an obvious advantage. Peak force L ) . o N T
jis much higher, negative resistance is good ! X
and the athlete can trainloa grealer degree s \ a
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. of fatigue than with the weight alone.® =
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300 N Center Street ] San Antonlo, TX 78202 » 51 2!225-2436

t.. Terms: Net 30 days, orders on school purchase order
_;lorms All other €.0.D.,, certified check or money order.
F.0.B. San Antonio, Texas residents add 5%% sales
“rilax, ' .
: Free color brochure and price list on request, . .
" Dealer inquiries welcome,
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Manufacturer of hlghest quallty weight belts. AII be!ts
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manufactured of 14 oz. top quality cowhide.
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