AClose Look At Bac

by Arthur Jones

Many coaches are convinced that squatting with heavy
weights is a shorteut to ruined knees—most bodybuilders are
equally convinced that good results from training will never
be produced without squats. Bul just what is the real truth of
the matter?

First, we need to establish just what cceurs during &
sguat—just what musecles are involved, and how much of the
work is performed by each of the various muscle groups that
contribute to the strength reguired in a squat,

Look carefully at picture number 1, a subject standing
upright in the finishing position of a squat—with an unloaded
barbell on his shoulders and standing next to a vertically-
mounted steel measuring tape.

Compare that first picture to picture number 2, the same
gitbject in the low position of a squat.

Mote the three pieces of tape that indicate the points of
rotation that are involved in a sguat—one “axis of rotation'’
at the ankles, another at the knees, and a third at the hips.

If you enlarged these pictures (as we did) and carefully
measured the distances and degrees of rotation invelved,
then the following figures would be produced.

1—The distance (the vertical distance) from the ankle to
the knee is 18 inches—and the rotational movement around
the ankle joint is 204 degrees. If we multiply the degrees of
rofation by the “moment-arm™ (the distance from ankle to
knee), a figure of 380 will be produced. Indicating that 360
“units™ of the work are being performed by the muscles of
the calves.

2—The distance from the knee joint to the hip joint is 15
inches—and the rotational movement around the knee joint is
108 degrees. 5o the frontal thigh muscles are thus con-
tributing 1,635 '‘units'' of work to the squat,

3—The distance {rom the hkip joint to the barbell is 2414
inches—and the rotational movement around the hip joint is
140 degrees. So the muscles of the hips and back are con-
tributing 3,430 units" of work.

Thus a total of 5,434 “‘units" of work are performed—with
the division of labor being as follows: The calf muscles
contributed a bit less than 7 pereent of the work, The muscles
of the frontal thigh performed approximately 30 percent of
the work. And the muscles of the hips and back did by far the
larg]:zst part of the work—approximately 83 percent of the
work.

A surprising result? Did you expect to find that the frontal
thigh museles did most of the work?

Well, the truth of the matier is that this particular subject
was chosen as an example of 3 man who does use his frontal
thigh musecles to a much higher than average degree in a
gsquat. This subject has long thighs and a short torso—so,
when he squats, his frontal thighs are involved to a greater
than average degree.

Casey Viator, a subject witk an almost opposite build—and
& far better than average squatter—has a long torso and
short thighs; and his frontal thigh muscles contribute only
ppproximately 16 percent to his squats—while his hip and
back musecles do about 80 percent of the work.

5o it should be clear that the frontal thigh muscles are NOT

the muscles that are important in a squat.
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And Leg Training

“foot pounds' of work, for more than ten repetitions per-
formed in approximately as many seconds. 750 fool pounds

" per repetition—one repetition per second.

] In a thigh extension machinz, he can move 200 pounds a
g distanee of 22 inches—a total of 366 fool pounds of work in
I each of an equal number of repetitions. Which might seem to

indicate that his hip and back muscles are just slightly more
than twice as strong as his frontal thigh muscles—exeept for
the faect that the thigh extensions are performed much
slower.

“Then,” vou might be tempted to ask at this point, “if the
frontal thighs are relatively unimportant in a squat, why do
sguats make these muscles so sore?”

Simply because, by comparison to the museles of the hips
and back, the frontal thighs are weak. Thus, in squatting, the
thighs are exposed to a workload that requires a rather high
percentage of their strength—while the hips and back are not
worked nearly as hard. The load is well within the ability of
the hips and back—while straining the frontal thigh muscles.

S0, as should now be obvipus, the squat is a rather good
exercise for the frontal thighs—but a poor exercise for the
much stronger hips and back. Or, at least, this is true in the
case of a proportionately developed subject,

But—as should alse now be obvious—the fromtal thigh
muscles are really not as important as most people seem fo
think: the potentially much stronger muscles of the hips and
back are actually of far greater importance in any physical
activity involving strength of the legs,

In picture number 3 we have a comparisen of & Universal
Thigh Extension Machine and a Nautilus Super Thigh Ex-
tension Machine—both machines are shown in the
“finishing" position, with the thighs straight and the frontal
thigh muscles contracted.

Such machines are designed to develop the muscles of the
frontal thigh, and thousands of Universal Thigh Extension
Machines are now in use all over the country—so we will now
have a close look at the actual function of such a machine.

In picture number 4, a subject is shown in the "starting''
position in a Universal thigh extension machine,

'!f': i In picture number 5, the “finishing”’ position in the same
F machine is shown.
., Note the steel tape next Lo the weight stack in both pic-

turos—which makes it obvious that the weight moved a
wertical distance of about 23 inches.

Also note the fact that the weight is driven by a ¢able that
runs approximately horizontally under the seat, near the
floor—which makes it obvious that the resistance is highest
@t the start of the movement and lowest at the finish of the
movement, In effect, the resistance starts out heavy and gets
Hghter as the movement takes place.

In picture number 6, we have added additional resistance
i= the farm of a barbell plate—this welght being placed on a
gin in front of the ankle pads, a pin provided for that purpose.
¥ 2 subject can use more than the total of only 150 pounds
$hai is provided in the built-in weight stack, then additional
gesistance must be provided in this manner,

In picture number 7, the finishing position is shown—and,
| By comparing pictures number 6 and number 7 to the steel
#ape that has been moved forward in both pictures, it can be
- #een that the added resistance moves a distance of only about

mches.




provided by the main weight stack. The added resistance
starts oul at its lowest point and gets steadily heavier as the
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that starts heavy and gets lighter, or you can have resistanes
that starts light and gets heavier, take your pick. But which
is right?

NEITHER. P

In picture number B, & side view of a Nautilus Super Thigs
Extension Machine is shown. Compare this to picture
number 9, the same machine in the finishing position. The
full “stroke'"—as is clearly shown by the steel tape that s in
both pictures—is approximately 28 inches—and the full
“range of movement" is 134 degrees. The weight-stack is &
buili-in solid 300 pounds—twice the buill-in resistance in &8
Universal machine, and with a longer stroke. The Universal
machine provides approximately 3,450 “inch pounds' of
resistance—the Nautilus machine provides more than twice
as much, more than 8400 “inch pounds."!

But of even greater importance, notice the special “spiral
pulley" (or cam) that constilutes the heart of all Nautilus
machines—this cam provides exactly controlled and
balanced resistance, a tvpe of resistance that wvaries
throughout the movement, providing exactly the right
amount of resistance in every position. Automatically
variable resistance, balanred resistance, full range
resistance, constant resistance, double-direct resistance.
TOTAL RESISTANCE.,

In picture number 10, we see the redirectional pulley and
bracket at the top of a Universal machine. A cast aluminum
pulley and bracket,

In picture number 11, we see the same part of a Nautilus
machine—with a solid-steel double sprocket, solid cold-rolled
steel bracket supports constructed from 3 inch by 2 inch
material,

The Universal machine uses a % inch bolt as an axle—the
Nautilus machine uses a % inch special, hardened-steel
shoulder-bolt as an axle.

The Universal machine uses a thin cable to drive the
weight—the Nautilos machine uses a double chain with a
Strength of 7,400 pounds.

In picture number 12, we see the details of the “heart' of
the Nautilus machine—note the special cam, the double
sprockets  (solid steel, chromed), the precision coun-
terweights that remove all raadom torque, the % inch by 3
inch solid-steel “'works box™ and the overall fine finish of the
machine.

We eall this a “double balanced, closed circuit” machine—
which simply means that the random torgue of the
movement-arm of the machine is exactly balanced-out,
totally removed. Before you can regulate something, you
must control it—so we start by perfeetly balancing the
special spiral pulley and its related parts, this being done by
the small counterweight shown in several of the pictures.
Then we add a second, much-larger counterweight that
exactly balances the weight of the ankle pads and the rest of
the movement-arm of the mashine.

The result is a machine that is PERFECTLY balanced—all
of the resistance is provided by the built-in weight stack, and
this resistance is EXACTLY regulated by the special spiral
pulley, If the weight stack is removed, then the movement
arm will remain in any position in which it is placed—it
literally weighs “nothing', since its mass is exactly balanced
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large crowds. 1 can remember some very
large crowds at some of our pasl Mational
Championships when we had several world
champions aclive.
We have 8 man coming up now ; in fact he is
suppased Lo appear at the Sr. MNats; who could
cateh the interest of the public. He is 2 man of
sensational power — a greal power LHilter wheo
has turned 1o Olympic lifting — Jon Cole., who
after 7 workouts an the Olympic lifis, made a
total of 1300, Now this is pretty good in the 242
class. His stvle is very rough and how far he
goes will depepd on his desice lo develop
perfect styvle. 1L is very difficult to attain
perfect siyle once you have started com-
petitive lifting with bad style. Tkat is why
many nations will mot permit a men to enler
competition or (o even lift heavy weight= until
he has developed perfect siyle. Thiz often
takes as much as two years. Cole's future
depends upan his willingness to take time Lo
perfect his style and the willingness of the
powers that be to allow him tims for this.
Heavy competition immedistely s not the
answer, Clarence Bass also reports very good
lifting for Dick Green, an officer in the US Air
Force, whe, while weighing 182, made 325, 2B,
d40f and just Failed with a 300 spatch. This is not
world championship caliber yet. but for a man
we have nof heard of before, it is great. and he
has patential for becoming a world champion.
Biass iz working to try to gel the Air Force o do
something to permit this man to develop his
full potential. There are a lot of other fellows
arpund who also have great potential, such as
Tir. Dave Martin of Denver, who as an 181
pounder made 235, 280, 370 He is coming up
sensationally, and these lifts represent a gain
of 15 pounds in each lift above hiz best of the
past, There are many fellows whom 1 couald
mettion, but this is an example of what we
have Lo work with i we will get going right
away.
¥ou can ses from all the above that we have
& lot to talk and think about at the Sr, Nats this
wear
The Senior Nationals will be held at the
Maszonic Temple Aoditorium. 500 Temple
Ave . Detroit, Michigan, June 10 and 11, The
Comimittes meetings and clinies will be held
=2l day the 9th, and some of these will be held
2l the Temple, we understand, but most of
“fnem will be at the official Hotel. the Detroit
- EHilton, 1565 Washington Blvd., in Detroit. At
e present we do not have all the details of the
acation of all elinies. You should be able to
pbiain this information on your arrival, The
e America contest is scheduled o be held
e ey ening of the 10th at & p.m. There will be
e judging and thiz will be open 1o the public
3 feel and will probably be open at about
3 2om Pre-judging will start at 200 a.m..
@l there will be nothing of ‘interest to the
at frst. sinee it will consist of in-
sews L is very unfortunate that the pre-

g has been schedoled &t the same Gme

hng 15 i sessian. This (s especially free
they are allowing the public o view the
; 2. This means that officials will be
for both the lifting and the Mr.
. Somefimes there are enough
e men on hand for both, but there have
ges wien it was almost impossible te

arganizing. oommitiee can schedube the pre-
juwdging at a different time. We had discussed
this at our national committee meetings and
we thought it had been agreed that the Mr
America would not be scheduled during lifting
again. It could have been scheduled for the Sth,
even tho il is a busy deyv; it wouldn't have
conflicted with events bo which the public i=
inwited. Since the Mr. Americs is being held on
Saturday night, the physigue men sl would
not have had to be on hand more than twe days
if they didn’t want to.

0———-0

ELSEWHERE vou will [ind a report of the
invitational meet in Mexico. The [SA was
fortunate and won the team fitle althe the
Cubans did not show up with their strong tearm.
The US lfters did well with some exeeptions
whe bombed out, LaFontaine, Quinn,
Helbrook, Rouff and Binrey came through for
nice wins, Binney did & good job 25 team
Captain. Bob Hise was the coach, with
Chairman Roberl Crisl as manager, [t was
teported that most of the men were
cooperative and tried real hard. Some of them
were “oul on the town™ a night or two before
they had te lift, which is. of course, against the
rules. Wewould recomimend that these men be
passed over pext lime a team is scheduled to
be taken out of the country, Bob Crist em-
phasizes the need for an assistanl manager
He says that one man just can't keep track of
all the lifters. “You go o bed)" he =ays,
“thinking everyone is tucked in, and the nexl
marning find that eome of them were oul maost
af the night. " People who contribute money to
send these fellows. don't appreciate that kind
of conduct of the men who are sent, Since we
anticipate the raising of large sums of money
to send teams in the fulure, it must be oun-
derstoed by the lifters that this is not a
pleasure trip, but a team effort where they are
expected to be under rigld discipline and to do
their best in every way. There are others
waiting for the chanee to make the trip, who
are willing to do what s expected of them. The
following officials made the trip &nd we have
good reports of them all doing an excellent job
Dr. Boyd Bowden went along as  leam
phyvsician. He paid his own way. Frank Bates
went along as one of the representatives. He
alsp paid his way. Beb Crist was leam
manager. Bob Hize Team Coach, and Dave
Matlin as the other representative. All the
lalter people were financed from the fund. We
think thiz was @ wery worthwhile affort and
will benefit the game in many ways, but hope
to repéat this effort many times in the coming
WEAT,
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FRIENDSOF WEIGHTLIFTING

The following pesple have made con-
iribistions to the Weightlifting Fund which
helped send the Leam to Mexieo City. This fund
will continwe to build for Rture promotion, ic.
We appreciate the contributions, many of
{hem unsolicited, indicaling that vou people
really do care about the game and want (o
heip. Keep them coming, and we will try to use

the money wisely and profitably.

Clarence Bazs and Father 300
Los Angeles WMCA ... ..o E3H00
Denwer XNOER L0 s £ 2500
[Astrict of Columbia & AU, E100. My

. 5 10.00

Allen Pohren

2, o T | e £ 20
Paarp et s e - 830000
Mid-Western Weightlifting Club § 1500

Send vour cantributions to: Weighiliffing
Fund, Peary Rader. Chm.. Box 10, Albance,
Mehrashka R5300,

=

THE FIRST lazge Age Group Clean and Jerk
Contest was held in Alliance. Nebraska April
1, A few commenis are in order, tho we will not
give details, To say that the mest was popular
with the kids would be putting it wvery mild.
Thaese kids were really thrilled. They lifted like
men and made seme very fine lifts. The
entry list was not a5 large as we would have
liked, bul we predict the next one will bring in
a fRoad of fellows. The meet was easy to run
off, ‘and wery fast, Medals were given for
second and third place, showing a clean and
jerk on them. Trophies were given for first
place. since this was an area contest of m-
paortance for several siates, buf we recon-
mend medals or ribbons for most such meets,
sinee you will have so many entries with all the
classes and three age groups. We were curious
about the use of 5 attempts, and questioned the
boys about it Even tho some of thein were
abput warn out for their 3th attempd, they all
were in faver of 5 attempts. It is to be noted,
however, that only two fifth allempl efforts
were suceessiul, which would perhaps indicate
that the 5 attempts were oot really of much
valwe, When falking of the methods we can use
to popularize hfting we cannol Ignore Age
Group lifting. This is likely to be the bigzesl
factor in the Egture of American Lifting. Get
these kids eompeting and vou get their parents
interested. They will make up mest of the
audience. and a very enthosiastic awdience:
they will be.

The special medals are promized for u= by
the Sr. Nals and we hope to have samples
there for vou to see, and voun may order what
yau want or need. We alse hope to have the
booklet ready for guidance of these promoting
age group cleas and jerk confesis. It appears
that the medals will run about $1 each post-
paid. This will be a nice medal with a ribbon
and a presentation box. We hope to have small
ones without ribbons ar baxes for about e
each. Each medal will have onit a man doing a
jerk, with the words “Clean and Jerk™ The
medals will be i gald, silver and bronze, for
firsd, second and third places. More abouf this
later o
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IN CONNECTION with the Age Group Clean
and Jerk Contest, we also beld & Mid-America
Snatch and Clean and Jerk contest. Thizs was
an open meed and it was probably the first of
this tvpe in the U.S. that we know of, tho they
have been having them in Europe in recent
months. Again, the enthusiasm excesded our
expectations. Even the lifters who have #ood
presses liked if, and said they would like to ses
all our conteztz held withoul the press. The
afficials, of course, were wery enthusiastic
about the meel, and there were no unhappy
lifters because of guestionable officiating.
What a real relief; what & breath of *“fresh
air” in lifting meets, The spesd with which
(Comtinued on page 47

nuzcles, then this machine will do so far better than
er exercise device in existence. S0 much better that
ssults must be experienced to be appreciated.

¢ much better? Well, following are the preliminary
sproduced in one program using Mautilus equipment—
carried out by William Andrews in Atlanta,

= 2 full month of training during which no attempt
de to estimate rates of progress, the results listed
were produced in & perlod of exactly two months.

ses was MOT based on strength increases produced
= Beet manfh—since it was felt that the first month

overcoming initial museular soreness. Thus the “starting
levels of ability were recorded at the beginning of the second
month of training—and the rate of progress was based on
strength increases produced during & period of two months,
the second and third months of {raining.

During that twe months of training, out of & total of 75

subjects, 28 subjects improved their strength as follows—two

by &5 percent, two by 60 percent, three by 55 percent, six by 50
percent, three by 45 percent, five by 40 percent, two by 30
percent, three by 25 percent, two by 20 percent.

These subjects were high school athletes from several
Atlants sehools—and the ahove lieted recnlte wara neadigemd



