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Universal's Dynamic Variable Resistance Doubles Strength Gains Over
Olympic Bar Training

An independent study by Computerized Biomechanical Analysis Incorporated, commissioned by Universal Gym
Equipment, compared the average strength gains from two different resistive weight training systems - Universal's
Dynamic Variable Resistance and the Olympic Barbell.

The study involved twenty male University students with weight training experience of at least two years. The
experiment was conducted over a twenty week period, with the subjects divided into two groups. Group | trained
on conventional Olympic barbell equipment, while Group 2 trained on dynamic variable resistance (D.V.R.)
exercise equipment.

The results showed that both groups increased their mean strength level during the twenty week period. However,
the group using the Olympic barbell increased their strength level from 249.5 pounds to 285.5 pounds,
demonstrating a mean change of 36 pounds. On the other hand, the dynamic variable resistance (D.V.R.) exercise
group increased their mean strength in the bench press exercise from 252.5 pounds to 327.0 pounds,
demonstrating a mean change of 74.5 Ibs.

The study concluded that training the muscle in a dynamic fashion alone, such as with Olympic bar lifting, does not
cause maximum efficiency of muscular training. When varying the resistance according to biomechanical
principles, muscular gains are greater, both practically and statistically.
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THE EFFECT OF
DYNAMIC VARIABLE RESISTANCE (D.V.R.)
EXERCISE ON MUSCULAR STRENGTH

Introduction

The relationship between resistance exercises and
muscle strength has been known for centuries. In ancient
Greece, Milo, the Greek wrestler, used progressive resist-
ance exercises to improve his strength. His original
method consisted of lifting a calf each day until its full
growth, and this technique prc;vidcs the first example of
progressive resistance exercises.

The 434 voluntary muscles in man constitute 40 to
60 percent of his total body weight. These muscles are
responsible for human motion, which is the most funda-
mental function of the musculoskeletal system.

Muscular strength may be defined as the force a
muscle group can exert against a resistance in a maximal
effort. In 1948, Delorme (4) adopted the name “progres-
sive resistance exercise” for his method of developing
muscular strength through the utilization of counter-
balancing and weight of the extremity with a cable and
pulley arrangement and, thus, gave load-assisting exercise
to muscle groups which did not perform antigravity
motions. McQueen (6) distinguished between exercise
regimens for producing muscle hypertrophy and those for
producing muscle power. He concluded that the number
of repetitions for each set of exercise determines the
different characteristics of the exercise. Based on evi-
dence presented in these early studies, hundreds of
investigations have been published relative to muscular
development including isotonic exercises, isometric
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exercise, eccentric contraction techniques, Oxford
technique, double and triple progressive super set system,
and many others. Each system has been supported and
refuted by numerous investigations. Berger (3) concluded
that 6-7 repetitions three times a week is best for
developing dynamic strength. Other research conducted
by Steinhause (9) emphasized the need to increase the
intensity—not the amount of work—in order to develop
maximum strength.

The most recent research pertaining to exercise was
conducted by Thomas B. Pipes and Jack H. Wilmore
(7) in their article contrasting isokinetic with isotonic
strength training in adult men. According to their find-
ings with isokinetic contractions of both in low speed and
high speed contractions, the results demonstrated a clear
superiority of the isokinetic training procedure over the
isotonic procedures. In 1972, Ariel (8) introduced the
Dynamic Variable Resistance exercise principles which
resulted in variable resistance exercise equipment. For the
first time biomechanical principles were employed in the
design of exercise equipment, and rather than force a
man to fit the machine, the machine was designed for
the man.

In sport and athletics, most movements are ballistic in
nature. This implies that they are preprogrammed as a
unit in the central mechanisms of the brain and, once
initiated, cannot be influenced by sensory and/or envi-
ronmental information. This necessitates exact precision
in the timing and coordination of both the system of
muscle contraction, as well as, in the segmental sequence
of muscular activity involved with complex tasks.

In order to accomplish ballistic movement, it is
necessary to utilize isotonic exercise routines. It is impos-
sible to duplicate the neuromuscular system ufilizing
isokinetic exercises which by their nature control the
speed of the movement. It was found that a characternistic
pattern of motion is present during intentional movement
of body segments against resistance. This pattern consists
of reciprocally organized activity between the agonist and
antagonist. These reciprocal activities occur in consistent
temporal relationships with motion parameters, such as
velocity, acceleration, and forces. Hellebrandt and Houtz
(5) shed some light on the mechanism of muscle training
in an experimental demonstration of the overload princi-
ple. They found that mere repetition of contractions
which place little stress on the neuromuscular system had
little effect on the functional capacity of the skeletal
muscles; however, they found that the amount of work
done per unit of time is the critical variable upon which
extension of the limits of performance depends. The
speed with which functional capacity increases suggests
that central nervous system, as well as the contractile tis-
sue, is an important contributing component of training.

Since the human body is a system of linked segments,
forces cause rotation of these segments about their
anatomical axes. Both muscle and gravitational forces are
important in producing these turning effects which are
fundamental in body movements in all sports and daily
living. Pushing, pulling, lifting, kicking, running, walking,
and all human activities are results of rotational motion
of the links which are made of bones. Since force has
been considered the most important component of

The Effect of Dynamic Variable Resistance (DVR) on Muscular Stret/ght

2023-09-27



athletic performance, many exercise equipment manu-
facturers have developed various types of devices employ-
ing isometrics and isokinetics. These isometric and
isokinetic devices inhibit the natural movement patterns
of acceleration and deceleration. However, when consid-
ered as a separate entity, force is only one factor in-
fluencing successful athletic performance.

The three factors underlying all athletic performance
are: 1. Force

2. Displacement (direction of movement)
3. Duration of movement

In all motor skills, muscular forces interact to move the
body parts through the activity. The displacement of the
body parts and their speed of motion are important in
the coordination of the activity and are also directly
related to the forces produced. However, it is only
because of the control provided by the brain that the
muscular forces follow any. particular displacement
pattern, and without these brain center controls, there
would be no skilled athletic performances. In all athletic
events, the intricate timing of the varying forces is a
critical factor in successful performances, and therefore,
training an isolated muscle group slowly or at a constant
speed may result in poorer athletic performances.

THE DYNAMIC VARIABLE RESISTANCE
(D.V.R.) CONCEPT:

In conventional resistive exercises, loads are moved
through a range of motion. The muscular force and the
load are not constant because of the modifying effects of
the lever system throughout the range of motion. In an

exercise such as the bench press, there is a point where
the resistance is maximum and below or above this point
the resistance is less. This fact illustrates the important
phenomenon that throughout an exercise stroke, the
muscle is working at its maximum potential during a very
small range of motion.

To facilitate maximum muscular involvement it is
necessary to vary the resistance. In some exercises, this
resistance should vary by as much as 100 percent in order
to maintain the moment of force at its maximum. The
resistance should be varied according to biomechanical
data obtained under dynamic conditions.

The purpose of the present study was to compare the
new dynamic variable resistance (D.V.R.) exercise con-
cept to a conventional resistance training method.

METHOD

Twenty male University students between the ages of
19 and 23 were used in the present study. Their height
averaged 181.5 cm. with a mean weight of 91.4 kg. The
experiment was conducted during a twenty week period.

All subjects were athletes with weight training exper-
ience of at least two years. For a period of four weeks
prior to the beginning of the test, all the subjects lifted
weights five days each week and were tested on the
seventh day of the week for maximum lifts in the bench
and military presses, the curl, and the squat. A standard
warm-up procedure was performed and each test was a
maximal lift. The experiment was conducted during a
subsequent twenty week period.
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The twenty subjects were divided into two equal
groups. Those subjects in Group 1 were assigned to train
on conventional Olympic barbell equipment, while those
in Group 2 were assigned training procedures on dynamic
variable resistance (D.V.R.) exercise equipment.*

Subjects trained five times per week for approxi-
mately two hours each training session, according to a
program designed to work the major muscle groups of the
body utilizing a progressive over-load principle. The
program consisted of bench press, military press, squat,
and curl exercise. Each exercise was performed in sets of
four with an increased load following a pyramidal in-
crease. Fach set consisted of a decreasing number of
repetitions from 8 to 3. Weights were increased as rapidly
as possible to maintain the training at maximum effort.
The training programs for both groups were identical
with the only difference being the exercise equipment.
Constant supervision of workouts was maintained at all
times. Testing was conducted every six days until the
conclusion of the study. Both experimental groups were
tested for maximum dynamic strength on the Olympic
bench press set. This exercise was selected due to the
similarity of the procedures. The bench press exercise was
conducted as the subject reclined on his back flat against
the bench. The weight was handed to the subject, and
then lowered by the subject to his chest. Immediately,
the barbell was raised to a straight arm position directly
above the chest.

*Apparatus used in this experiment was provided by Universal
Gym Equipment. Centurion - Dynamic Variable Resistance
Machines, Fresno, California.

Muscular force testing was conducted during the
four weeks prior to the start of the experimental period
and at six day intervals thereafter until the conclusion of
the study. Maximum dynamic muscular force measure-
ments were determined by I-RM in the bench press.
Techniques used in performing the press were those
prescribed by the Amateur Athletic Union rules for
weight-lifting competition,

The reader should notice that maximum strength
testing was conducted on the Olympic bench press set
even though only Group 1 trained with the Olympic
barbells. Group 2 trained only with the dynamic variable
resistance apparatus. This factor introduced a bias against
those subjects training with the dynamic variable resist-
ance since these individuals were not repeatedly exposed,
via their training regimen, to the Olympic bars.

RESULTS

As voluntary muscular force gains are a function of
training over a period of time, neither the *“‘t-test” nor a
one-way analysis of variance for “before” and “after”
conditions were deemed totally adequate analytic tech-
niques. The relationship between both the gains in
muscular force and the effect of time on the two experi-
mental groups suggested a comparison of the regression
lines to investigate the influences of the two different
types of exercise equipment upon the development of
muscular strength. Therefore, analysis of variance and
slope analysis were utilized in assessing the data.
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mean change of 36 pounds. However, this strength
increase was not found to be statistically significant,
although such a strength gain may represent a practical
significance. The dynamic variable resistance (D.V.R.)
exercise group increased their mean strength in the bench
press exercise from 252.5 pounds to 327.0 pounds
demonstrating a mean change of 74.5 Ibs which was
statistically significance, as well as, practical significance.

Table 4 revealed the analysis of variance between the
beginning and the last period.

Regression analysis yielded a significant difference
between the slope of the two regression lines. The regres-
sion coefficient for the Olympic barbell group was 1.31,
illustrating an average gain of 1.31 pounds per week while
the dynamic variable resistance (D.V.R.) group produced
regression coefficient of 3.84 demonstrating an average
gain of 3.84 pounds per week. Comparison of the slopes
of the regression lines yielded a significant F-ratio demon-
strating the statistically significant difference between the
two training methods in favor of the dynamic variable
resistance exercise (D.V.R.) method.
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When a subject uses a reslstance device such as the
Olympic barbell, there are two kinds of forces applied to
this system. The internal forees produced by the museu-
lar system and the extemal forces produced by the resist-
ance device, in this case, the weight o the bar. When
considering any human force system, muscles, bones, and
Joints, as well as externally spplied resistance, must be

muscle attachments with respect to the joint and the
dynamic effect of the movement. One way to determine
the muscular involvement in the exercise is to examine
the moments of force produced by all the muscles at the
particular joint. It s well known in resistance exercises
that there exists a “sticking point”" during which the
apparent resistance is at its maximum. However, the
absalute muscular force is relatively constant and varies
dightly depending on its foree length relationship,
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In conventional resistance exercise such as on the
bench press, loads are moved through s range of motion
The mass remains constant throughout the motion but
the muscular forces and the dynamic forces wre ot
constant because of the modifying effects of the lever
system throughout the range of motion. For all practical
purpose: ree is the
out the exercise since the only difference is the force arm
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on which the muscle pulls. When the force arm changes
due to the angular changes of the limb, the muscle can
lift a variable load. This explains why when performing
an exercise such as the bench press, there is a point where
the resistance is maximum and below or above this point
the resistance is less. This fact illustrates the important
phenomenon that throughout an exercise stroke using
conventional Olympic barbells, the muscle is working
at its maximum potential during a very small range
of motion.

Another factor to consider in muscular training is the
dynamic characteristics of the motion. In conventional
barbell lifting, there is an initial burst of muscular activity
as the agonist muscle contracts and the antagonist muscle
relaxes thus causing acceleration of the limb. This is
followed by an intervening quiet period during which
there is no muscular firing activity and which is followed
by deceleration of the limb as the antagonist contracts.
Near the end of the movement, the antagonist muscle has
to stop the motion. With a conventional barbell, the
stopping motion starts too soon causing a diminished
training effect. The dynamic variable resistance exercise
equipment assigns different resistances throughout the
range of motion in order to accommodate the bio-
mechanical changes occurring during the exercise and, at
the same time, adjusts for the ballistic characteristics of
the movement. With the dynamic variable resistance
apparatus, the agonist muscle can fire for a longer period
of time. This type of ballistic training is shown by the
results of the present study to be more efficient for
dynamic muscular training.
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