TO: 1984 MN&a WAHINE O EKE EAI CREW AND SUFFORT CREW
FROM: LAURA
L SURJECT: RE-CAFP OF MOLO ARRANGEMENTS

Thanks for all of wour info and imout. This is what it all
comes out to -- pls. fill in blanks, make corrections., comments.

Friday. September 2B -

; @ F:40 a.m. to Molokai wia Hawaiian Air

| Finky, Laura, BHob, Lana, 2 paddlers (Fls. aive me
names of those paddlers and any others who are going
on Friday. Indicate i+ they want me to make air and
e Mani Kal reservations, or will they do own?)

Pick up Annie’'s truck B airport. Fetch blue truck. Shop.

Check in at Ke Mani Kai. Snack lunch. To Lono and unload

canoe. Bruce, Patrick and Terry will come up on radon.

Dinmer @ Ke Mani Kai (room #151) 7:00-ish.

I ' Unit #151 Pinky, Laura, Baob,
; #1499 3 crew
(We have bed space for six more. Nesd names.)

Saturday, Septembsr 2%

T S R SR Y L, SR I—"

Breakfast about B:00 in #151.

Meet RHAS plane @ F:30. Fick up: Denise, Sue, Lindsey,
Sharon, Fauahi, Sandy, Marion, Malia, Maril and Renee.
To Ke MNani Kai and Hale O Lono to rig, etc. Lunch
wherever we are around noon. Return with Bruce, Fatrick
and Terrv.

5:00 p.m. Coaches/officials meeting. Sheraton. :
S:00 pom. Hui Nalu dinner @ #1351 : “ |

A B b e

Unit #151 Finky, Laura, Bob, Terry, Bruce, Patrick i
149 & paddlers o
144 & paddlers
157 Myron, Sakura, 2 alternates, 2 extras ;

Sunday, September 30

43130 a.m. Breakfast
S5:30 a.m. Leave for Hale O Lono ]
Blue Truck: Pinky, Bruce, Terrvy,
eight paddlers
Annie’s Truck: Fat, Myron, Bob, Sakura,
Maril, Renee, Fatrick . i
Station Wagon: Laura, & paddlers i

SEE YOU AT FORT DE RUSSY -- _IMW GOLD. \

|

|
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ESCORT BOAT SUPPLY PREPARATION

LOGISTICAL PLAN

NAME OF RACE

DATE

I. Coordinator

II. Basic Information

A. No. of canoes
B. No. of paddlers
C. No. of escort boats
D. Total time for race
; E. No. of changes per crew
j F. No. of gallons of fluid required per crew B
1. Formula - 8 oz. of fluid is reguired per paddler per change
Divide by 128 oz. per gallon =
Rounded
2. Distribution
a. No. ?f gallons of water per crew
b. No. of gallons of squincher per crew
c. Cases of apple juice
ITI. Equipment needed per sCcrews
A. Coolers
l. Medium
2. 4B gqt. orange
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a.
b.

c.

d.

ESCORT BOAT SUPPLY PREPARATION - Page 2

B. Gallon bottles

C. Quart bottles

D. Sguincher concentrate

E. Apple juice

of water

of
of
of
of

of

water

water -
squincher

squincher

squincher

Orange Cooler

F. Ice - as needed
IV. Process--By
A. Fill gals.
B. Fill gts.
C. Fill cups
D. Fill gals
E. Fill gts.
F. Fill cups
Yellow Cooler
gals. of water
gts. of water

pts. of water

gals. of squincher T

gts. of squincher

pts. of squincher

cs. of apple juice

G. Place coolers on available escort boats

down with drain cpen.

H. Race day repack ice at

V. Additional remarks:

e 0 SR 0 P 5 L T bt ! i i mb Lo SE A cu n omo i
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MOLOKAI RACE
ESCORT BOAT COMMITTEE

CHECK LIST

Attached is the sailing schedule for each of the two races,
Women and Men.

Herman Clark will coordinate shipment of Canoes to Hd'foka'i .
He will work with Bob Harbold. Herman to meet with Bob on

September 19th.

Womens' Race Committee.

Tommy Conners, Jim 0'Hara, Art Messeran, Bob Harbold, etc. to
meet at Hawaii Yacht Club at 1200 Tuesday, September 20th.

Mens' Race Committee.

Kala, Jim 0'Hara, Bob Harbold, etc. to meet on October 4 at
1200 hours Hawaii Yacht Club.

L
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HUI NALU CANOE CLUB

MOLOKAI RACE ESCORT BOAT COMMITTEE

WAHINE RACE

A) Escort Boats
1) Madlea .
2)

B) Catch Boats
1) Rader—
2)

C) Date of departure, Ozhu, for Molokai:

b7
September 1@;=—+083—

Skippers - HN Rep.
et —

Skippers - Deckhand
JimShrizmrr—Fommy-Geaners

Sept. 24 Saturday - Maalea departs Ala Wai 0700

Sept. 24 Saturda
Starting times,

0700 Sunday 25th Boats to be out of Harbor and i

on station by 0630.

pad

pats
Y

2Te mele

D) Members on bpa

q.

lokai:

Jopathan
ot
+

o o fp

b=

- IL"

1.7 molo Jofathan

Bob Harbold

Didne 2l

R o "t
E) Special Instructions:

* |oad 400 1bs of ice to Maalea on Friday - Jim 0'Hara to coordinate.

- Radon departs Ala Wai

0800

(WAl
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HUI NALU CANOE CLUB - Molokai Race Escort Boat Committee Page Two

I,

11,

Wahine Race (cont'd)

F) Sailing Route:
Tommy Conners will set course prior departure from Molokai

G) Clean-up of boats:

H) Costs:
MEN'S RACE
A) Escort Boats Skippers - HN Rep.
1) Maalea Jim 0'Hara Bob Harbold
Bob Rocheleau
2) Sisu
B) Catch Boats Skippers - Deckhand
1)  Radon Jim Shizuru

2) Pinky and Kala to arrange

C) Date of departure, Oshu, for Molokai:
Maalea - 0700 October 8 from Ala Uai
Radon - 0800 October 8 from Hawaii-Kai
Starting times, Molokai:
0700 October 9 Sunday
Boats to be on station outside Harbor by 0630.

b
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HUI NALU CANCE CLUB - Molokai Race Escort Boat Committee Page Three

II. Men's Race (cont'd)
D) Members on board:

1) To Molokai

Jonathan
Rey Jonsson
+ 3 Hui Nalu

2) From Molokai

! Jonathan Diane

! Rey Jonsson + 1  Hui Nalu C

' Kathy Raphael L.
Bob Harbold

E) Special Instructions:

400 1bs of Ice to be loaded to Maalea on Friday October 7.
Get a new Flag.

F) Sailing Route:
As set by Kala

A 1 A1 S SRS e P

G) Clean-up of boats:

H) Costs:

ARTJ:Thk
" 09.13.83
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RACE EQUIPMENT
CHECE LIST -

HUI NALU

REGATTA

CANQE EQUIPMENT
A. Canoes
B. Ama
C. Iako (2)
D. Buckets w/r (2)
E. Tie Cords 2 @ 3s6'
2 @ 60"
F. FHRubber Ties- 2 @ 2"
2e1"
G. Blocks -
H. 'Covers
TOOLS
A. Hammer
B. Hand D;ill & Drills
C. S§crew Drivers
D. Pliers
E. Back Saw
F. Sag
G. Tool §px
TENT )
t
A. Cover
B. , Poles
c. §ubh2;,Tigs
D. Nails o
E. Flag Pole '
F. Flag
G. Tie Ropes

-

.0 OoDooodood

ooooOoo0n0 000000

(2)
(2)

2 @ 36"
2 @ 60

2 @2"
2a1"

Fiber Glass[]

0 000000000

Paddle Rack

P e st e e e it P ol e Y L TR R R
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ESCORT BOAT SUFPLY PREPARATION

LOGISTICAL PLAN

NAME OF RACE (Urnony Mototkac

DATE

Coordinator

Basic Information

A. No. of canoes ____f__

B. No. of paddlers /2

C. No. of escort boats )—

D. Total time for race [ [

E. No. of changes per crew _ /3

F. No.of gallons of fluid required per crew

1. Formula - 8 oz. of fluid is required per paddler per change

£ X = Flk X{3 o 13HS 42,,
Divide by 128 oz. per gallon =

Rounded /0 Qja]lr- fa—xét /2

2. -Distribution

J0 or— ! 7Fub

b. No. of gallons of squincher per crew F ? _.,E/
c. Cases of apple juice d é ﬁﬂ ﬂ "! x

a. No. of gallons of water -per crew

Equipment needed per ' crews
A. Coolers

1. Medium l
2. 48 qt. orange
Gallon bottles *
Quart bottles

YPali]
Squi#cher concentrate [P

Apple juice [ ?—v’

Mmoo w

F. 1Ice - as needed

Process - 39_&7#@(&1 —_—
A, Fill L—-gals. of water f‘;ﬁﬁzﬂ/h{mﬂv ?&MM ?
EA :
i

B. Fill qts. of water
C. Fill Mf_ water
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V.

bt b5

Fill gals. of squincher
Fill gqts. of squincher

Ced,
Fill & gpimrs of squincher

1. Yellow cooler

a. gallons of water

b. quarts of water

c. pints of water

d. - gallons of squincher
é. quarts of squincher
£, pints of squincher

cs. of apple juice

2. Orange cooler

o op

M P LD

E.

gallons of water

qusrts of water

pints of water
gallons of squincher

. .quarts of squincher
pints of squincher

cs. of apple juice

~

G. Place coolers on available escort boatsﬂﬁ%{and

ice down with drain open.

H. Race day repack ice at- a.m.
v ————

Additional remarks.

e i o
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IWIT XIII Muscle FPhysiology o
PART IV - Other Consideratisns: Muscle Soreness, S
Efficiency, Speed, Flexibility — "~

Muscle Soreness -

A,

B’I

c.

D.

Overexertion results in pain - which may develop several hours after
the work and continue for several days.

Is thought to arise from the iIncomplete removal of metabolic wastes —

that were toxic to the muscle and nexrve endings.

Increased fluid accomulation causing swelling might sensitize the
nerve endings.

Increased pressure would hamper blood flow thus prolong the pain.

Asmussen showed that negative work, the metabolism of which is 5 to 7
times less than that of positive work, caused the highest degree of
soreness therefore soreness occurs most often as_a result of negative
work. The soreness evidently caused by & mechanical pull exerted by
‘muscle fibers on intramuscular connective tissue.
<4~ Explanation - during negative work (eccentric contractions) muscle
/" fibers lengthen and increase their tensiom and the number of par-
ticipating fibers decrease, The result is a greater pull by each
fiber on the connective tissue., It is postulated that this exces-
sive pull traumatizes connective tissue, and local edema develops,
causing pain,

Note: the issue is not settled.




II. Efficicncy of Muscular Activity

o

A,
B.
C.
n.
E.

[

== &

154

Definition - Efficiency = :—g:.rkga_;%?

Machine efficiencies

1.
2.
3'
4.

Steam engine = 10-20%

Gas engines - 20-30%
Electriec motors - B80-90%
Man = 10% to 30 or even 40%

The longer the pexformance the greater need for efficiency.
Anaerobic is less than 4 as efficjent as aerobic

Efficiency and Speed -

1.

2.

3.

4.

5.

6.

Sargent showed - O, consumption increases as the 3.8 power of
speed. i.e, when speed is doubled consumption increases almost
16 times. This means a tremendous loss of efficiency as speed
doubles, Pace theories - efficient distribution of energy - have
been built uwpon this data.

Recent work shows ~ at rates of speed at which no 0, debt occurs
the rate of energy increase is only proportional to increases in
speed. Thus for aercbic activities efficiency remains constant.
Efficiency remaine constant as long as the steady state can be
maintained.

Efficiency of Running is individualized - one person can perform
the same work at the same rate with less energy expenditure,
Probably associated with the energy lost from inefficient accel-
eration and deceleration of body parts PR

Lres o

Walking - most efficient at 2.4 m.g.h. or 4 Km. per Hr.

Fatigue and Efficiency - as fatigue increases efficiency decreases,
This results from increased motor unit recruitment to do the same
work; greater recruitment should result in greater energy consump-—
tion.

Diet and Efficiency of muscular work -

a. Fat metabolism produces more energy at low work levels

b, At higher work levels the energy source is predominantly
carbohydrates

Environment and Efficiency

a, As temperature increases the metabolic rate increases - mild
work done in 100° F temp. required 13.3% higher metabolic
rate than at 85° F.

b. Decreased efficiency is due to heat load demands on circulatory
system to cool the body.

\f‘:’
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Obesity and Efficiency - The obese require considerable (30% +)
more energy to perform the same task.

Acceleration - Deceleration versus smooth movement.
a. Swimmers - the inexperienced swimmer and divers use 40% and
moxre energy than the experienced did.

Pace and Efficiency -

1.

2.

SI

4.

The mogt efficient and least demanding pace appears to be the
steady pace,

Fast-slow paces are effective psychologically but ereate greater

physiological demandes on the runner, Ny
It seems wisest to run races which encounter high 0, debts at a - ir
pace which delays the 0, debt until late in the racé. '
LA
This subject is still the center of some interesting research and ° :; i
g

hopefully further investigation will clarify it,

Efficiency of positive and negative work -

1.

2.

8.

4.

Principles for improving efficiency -

1.
2.
3.
4.
Se
6.
7.

9.

Positive work - contraction that provides force through a
distance (concentric)

Negative work - muecle lengthens during contraction (eccentric)

Beception ccours when you compare lifting a 1004 weight and
lowering the same weight slowly or rapidly so gravity does all
the work.

For more standardized work bouts it is clear that positive work |
requires three to 9 times as much energy as negative work.

Eliminate undesirable movements
Reduce or eliminate unnecessary muscle activity

Make movements in the proper direction
Use only the necessary power :
Use muscles best suited for the activity - lifting as an example ,
Use optimum speed |

Improve condition - thereby work at a reduced percentage of maximal |
decreases anaerobisis and delays fatigue. i

Avoid costly acceleration - constant pace

Use high carbohydrate, low fat, normal protein diet. (60-35~15%) -
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II1. Speed - an ilmportant factor in athletics
A, Spaed - is the result cf applying fcrce to a mass.
B. Speed - implies movement at a constant rate,
C. Ccnstant movement requires driving force to equal the resisting forces
D. Speed may be improved by increasing either the driving forces (posi-
tive factors ) or decreasing the resisting factors (negative).
ﬁ?nllti‘ue factors - Negative factors - ?l‘
1. Strength 1. Gravity
2. Increase stride length 2, Velccity changes
3. Increase frequency of stride 3. Acceleration of Iimibs
4, Warm-up muscle temp 4, TCeceleration of limibs
5, Wind
6. Running surface
7. Shoe type - friction
8. Joint range of motion - (flex-
ibility)
F. Aspects of Speed
1. Acceleration - is the rate of change in velocity
(a=Final Vel - original velocity B
[ <
a. Accelerction is measured in units of velccity divided by wunits
of time, i.e. ft/sec-sec.
2, Maximal Velccity - or the maximal movement rate -
(Velocity = Distance) (velocity x Time = Distance)
Time
3. These two factors are not highly related.
Slow starter - fast 100
Fast starter - slcw 100 speed
4. C(ther aspects to consider fcr sprinting are - reaction time &
ncvement time.
G. Specificity of Speed -
1. Is 87-88% specific to the limb
2. VWithin the 1Ird>  :-peed is 88-90% specific to the direction
3. Individual may have fast arm mcvements and slow leg movements
or vice versa.
nl W _‘y‘ 4. Maximm velocity involves positive factors above as well as
I‘\ f '“L' _:_____ feuromuscular factors.

- @. Improvement.in.the speed of movement prohably lies in the nervous

.‘-'5.’-[ ———
1M system. P 4 e S ———

Y i\_- u-.-u-*.‘.-Lo—i

iiiE [t [ H\' H. Methods to Improve Sprint Speed

1. Simulated sprint resistance training - horse running, running
up grade, sprint sled, weighted jacket.

2. Sprint mi.n.t.ed__r_tnining - running downgrade, supermaximal
running velocities. T

3. Improve running style - proper application cf positive bio-
mechznizs,

Ll__ll,l., l.\-"...{_,
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PlexibilitE

action with A minimum of resistance of the tissues.

cbtain perfection in movement. This process requires the stretching of

- or suppleness is a desirable ability to facilitate muscle

It is neceseary to

tissuee, especially connective tiesue, beyond the normal limit and some-
times to the point of diecomfort. Stretching should be done before and
Evidence favors slow controlled methods of stretch-

after hard exercise.

ing over the ballistic type.
beyond exteneibility limits because of pain limitations,

Controlled movements are less likely to go
After age 25

there ic a general and steady loes of flexibility in principle joints in
those who don't exercise and stretch, due mostly perhaps to the dehydra-
tion and disuse of ihe tissues.

Studies indicate that some individuals have too much flexibiliwy

while others have too little.

A study by Nicholas (197#) indicates that,

independent of many other factors responsible for injury in athletics,

an increased likelihood of ligamentous rupture of the knee may be present

in the loose jointed performer, and muscle tears more frequently accom-

panying tight jointed athletes.
Generally speaking we find very limited concern being given to main-

teining flexibility or to detection and correction of those who have too

much flexibility even though flexibility is recognized as important to

general health, physical fitness,

the reduction of suceptibility to injuries by athletes,

A, Five basic tests of flexibility -

Touch palms tc floor with knees fully extended.
A backward curve of the knee of 20% or more whem in tle prome
position.

1.
2.

a.

4,

5.

These are accomplished by instrumemts such as the

and electrogoniometer., Simple field testes include the =it and rea

Knees flexed 15° to 30° - external outward rotation of hips,

performance of certain skills and to

knees and ankles to a straight 180° heel to heel toe out anmgle,

Lie or =it on floor, kneee and ankles parallel to floor in
external or internhal rotation of sufficient degree to permit

legs and thighs to parallel the floor,

Upper extremity laxity - elbow hyperertension,

forearm hyper-

supination with elbows extended, exaggerated shoulder flexion.

Probably the most accurate tests of flexibility available are
those that acsess the actual range of motion of the various joints.

test and the back hyperextension tests.

or group of ;oints, influenced by

Leighton Flexometer

B. Definition of flexibility - the rangfr?im_ﬂmu_mdﬁr_ioint
_ or Limited by the bony and soft

tigzme,IT IF¥ the ability to yield to passive stretch and relax.

€. Flexibility com:onents -

Ll.]:l
2,

A e A g e

Static - the range

n about the joint.

Dynamic - the opposition or resistance of a joint to motion -
the forces opposing the movement over the range.

a.
b,
Ce.
do
e,

Inertia -
Friction -

negligible
negligible

Viccosity - accounte for 1/10 the terque
are the major opposing factors - forces are

Elasticity
Plasticity

wasted on stretching conneetive tissue.
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. D. Methods of Stretching - the hest exercises for increasing flexibility

are

those invelving controlled stretehing movements, Stretching,

however, can be performed two way=: pasasive or statie mmd active
or ballistic.
1. Static stretching - involves a controlled stretch without boune—

1.
2.
3.

F. Common Flexibility exercises

a ;

E. Stretching Irogram - (static)

ing - Less dangcrous, less energy and provides relief from or
prevents muscle goreness, A firm etatic stretch invokes the
inverse myotatic reflex, resulting in ihe inhibition of the an-
tagonists, allowing them to relax, which enhances or increases
the range rf motion.

Active stretching - involves bobbing, bouncing, foreing ballistic
type movemente. If a muscle contracts quickly or in a jerky
motion it will siretch the antagoniet muscles caunsing them to
contract, thus limiting the range of motion.

Before and after hard exercise

Alternative — 2 days per week - 30 min. per day

Hold stretched position for 30 geconds extending to 1 minute
after imrovement,

Standing toe or palm to floor touch

Sitting 1ce touch

Swedish hurdle exercise

Alternate to touch - (cross over-or windmill)
Waist bend

Overhead toe touch

Chest stretch

Lower leg stretch — against wall

Head rotation

Trunk rotation

Side bady bend |
Side leg raise |
Modified push-up i
Head & Shoulder curl |
Trunk lifter - back extension |
Leg lifter - rrone
Hip flexor stretch - supine _
Hamstring stretch - sitting or Billig i
Back arch in all forms i
Bar Hang

Kneeling back bend !
Sitting groin stretch i
Others

i
|
-

1l 1-
j

T _ - — i J
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UNIT XIII Muscle Physiology
PART III - Functional Adaptation of Muscle

Genermll- Not nuch over 20 years ago training for strength, power,
and nuscle endurance was somewhat frowned upon by most coaches and
athletes, except for competitive weight lifters, weight men and some
football playere, wrestlers and boxers., Quite obviouely this has
changed and we now realize and accept etrength, power, and muscular
enforance-tfalning as an integ:<i'part of nearly-all‘sporti-train-
ing prograns., Furthermore, during the last couple decades we have
obeerved & sharp increase in physical fitness interest. For many
years the primary fitness eredo was cardiovascular respiratrsy en-
darance without complimentary programe in strength, power and mus= "
cular endurance. The all import thing was C-v respiratory fitness.
Present day phycical fitnees advocatca recognize that while C-V
respiratory fitness is vitally important, so is the need for main-
taining the strength and muscular endurance levels of all the large
musculature in the body. In other words, to be physically fit meana
more than just cardiovascular respiratory fitness., Keep in mind,
however, that when we refer to the combined use of G-V respiratory
and strength, power and muscle endurance for more complete physical
fitness we recognize the application of such a complete program is
advocated only for those persone who have been found to be firee of
cardiovaseular disorders.

Strength, Power and Muscular Endurance: The terms strength, power
and ouscular endurance are interrelated, but are not synonymous.
appearz to be a pure component, independent of muscular
power and endurance, Both power and muscular endurance, however,
are dependent upon the level of strength.
e :
A, _jsu'egﬂ = is_the ability of a muscle or group of muscles to
apply or to resist force., Maxinal strength would be the maxe |

ime]l force a nuscle can exert along it longitudipal axis againet
a registance in one maximal effort. It is the result of contrac-

tile force and angle of pull.
To the physiclogist strength is directly related to the cross

sectional area of the muscle which is about 3-4 kg. per cm“., To
inerease strength, then, we want to engage in activities (loarning
practices) that will increase the nobilization (or dieinhibition)
of motor units activated and/or increase their ﬂ.ﬂ%g Q?uemn or
we want to overload the muscle in ways that wi ng about an
increase in the amount of contractile proteins (the humber of

. myofibrillar proteine — actin and nyosin).
Strength can be neasured as static or dynamic strength.

'

L. Static - (also iscmetric) - technically static or isometric
s defined as sfrength that ie applied againet a f£ixed, non-
moving object, It allows no change in the puscle length.
However, static measurements do allow some movement, such as

__L_t{f/‘* the corpression of a dynamometer,

- . i -
1.‘ S] g ) 1"{'5-\-4"_ ey, - PR w..l.d-(."’ At y e < ‘/? :
8 ) - . ;e s e i N i K
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‘ cnntractiona. Isometric, isotonic and isckinetic contractions

2, Dynamic strength - is the maximum load that can he moved through-
out a total range of motien., It involves movement by shortening
or-lengthening the muscle, also movement of the resistance.

Furthexrmo: d can be applied nr assessed either
“isotonically isokinetie In isotonic movements the resis-
tangg renains ut the full range. Because the

maximum strength application varies according to the angle of
pull and the length of the muscle throughout the entire range of
movement, the contraction mast be considered submaximal even if
the resistance can bhe lifted only once,

Isokinetic movements are defined as the maximal contraction of
the muscle group at a constant speed throughout the full range
of motion, by varying or accommodating the resistance, In other
words the muscle is maxinnlly loaded at all angles of the move-
ment, Resistance is controlled at a fixed speed and no

matter how much strength is applied the resistance will not move

faster.

a. Concentric and eccentric contractione - both static and
dynamic movement can be accomplished by concentric or eccen-
tric muscle contractions.

|r Concentric contractions = refer tn muscle shortening
R ——— e e e e

—

fl| Eccentnc nantractions - refer to muscle lengthening
— i
3, Strength summary: Strength can be either static (no movement)
or dynamic imnvem:nt]. Statie strength can result from iscometric
contractions; dynamic strength from isctonic and isokinetic con-

can be either concentric or eccentric.

e
I"a. - static strength - fixed non—-moving
Isometric — none or minimal muscle shortening
‘ ) concentric -~ push or pull on immoveable object
eccentrie — hold a weight in fiXed position
b. Dynamic strength - invelves movement
Isotonic ~ congtagt resistance through range
concentric - arm ecuwrl, chin up - lifting a weight
eccentriec - lowering weight
Isokinetic - maximum resistance throughout range
concentrie - maxim% Eositive contraction against
resistance

eccentric - maximal negative contraction against
& resistance

4. Assessment of strength

a. Static strength - usually mearured with a dynamometer, cable
tensiometer, or strain gnuges. Joint angles are fixed during
maximal isometric contraction. The dynamometer is usually

restricted to measuring grip strength and leg and back
strength.
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Cable tensiometers can be used to measure just about
any muscle group in the body. Strain guages arc lim—
ited postly to grip and finger measurement.

b.. Dynamic Strength — can be asgeszed with one repetition
maxdamum or with the use of instruments using the iso-

kinetiec concepts.

1. One repetition maximuﬁl-ku) =iz used to deter-
wmine just how much welght can be lifted just one .
time. Example-arm curl-estimate starting with a

50 1b. barbell, if too light go to 65 1lb. barbell,

if too heavy try 60 1b. barlell, etc. The 1-RM
would be the amount the individual copld curl once.
- The disadvantage is that it only identifies
the individuale strength at the weakest point in
the total range of motion.

2, Isokinetic concept - apparatus are available that
enable the individual to measure and usually record
the full force applied throughout all points of heth
the extension and flexion phases of a movement. In
addition to identifying peak strength it quantifies
strength throughout the entire motion.

c. Strength per cross sectional area is almost the same in
males and females regardless of age.

5. %@M ~ isometric, isotonic and ieolkinetie
methods have been used to develop results in strength, Iso-
metric training resulte in strength gains limited to the
specific joint angle ueed during the exercise, because the
involved motor unite are speecific to joint angle or stretch
of the muscle. Isotonic techniques are also limited in a
gimilar way, to the range of movement through which the ex-

ercise takes place.

a, Rates of Increase — improvements of 5_tg 12% per week
depending on the relative starting stre -
b. Isometric Training — best recults are obtained by usimg
maximal contractions, held for a period of 6 seconds, re-
./ peated § to 10 times per day. Muscle groups ehould be
.)it,  trained at three or more angles in the full range of
;% .V movement using the repetitions at each of the angles.

L :-'1-' A common device in weight roome for this type of

" traiming is the power rack which can be rigged for pure

N isometrie or functional isometric exercises., Functional

eimply utilizes a short preceeding isotonic movement be-
fore confronting the isometxric position.
¢. Isotonic Training- traditionally thie type of training

has used iron in the form of barbells, dumbbells and a g
y various pulley type apparatus. : L=
.- - Two important concepts are involved in this type ("
“e; of trainifigi 1) the concept of overload-to gain strength :‘“«- i

+" muscles must be loaded beyo point to which they Y | ,
are normally loaded and 2) progressive resistance exercises- -'" -
as muscles become stronger they must werk against propor- 7 ™
tionately greater resistance to increase strength fuxrther.

In simple words this is the systematic application of overload,
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* 1) Recommended procedures for weight training - based on re-

search summaries a weighi training program would include
the following combinations of sets, repetitions, reeisi-
ances, frequency and additiomal factors for maximizing
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strength gains:

- training programs must be relevant to the

a. Specificit
nds ol the event being trained for.
b. Identify muecle structures invelved in the movement pat-

tern where strength gains are desired,
Select exexrcises thai overload the indentified muscle

--
-

C.
structures imitating the desired movement as close as
possible,
‘ﬂ?d. Perform 5-7 RM for 3 sets of each exercise, resting be-
i eg, arms and trunk exercisés., (RM-means repeti-

£f.
g.

i.

jd‘

ric

h, —The

t-'f“:"ﬂf}‘ﬁi-ﬂ“""the weight that can be lifted 5-7 times
i e get,)
Training uency 3 times per week on alternating days

or 3 g8 muscled are preconditioned.

Increases the resistance as rapidly as possible,

Hi = appear to be important,
px?ominaqg_quﬂ system should be considered.

In epite of?]sagieerﬁmyamong'“ﬂrength"t.rainitlg ad-

vocates concerning procedure and combinations there is

agreement that to develop strength use progressive re-

eistancee in the overload zone.

Re on_of sirength-strength is lese difficult to_
maimt _to_develop. Maximal eontractions once pex

weéek or once every two weeks will maintain strength levels

fairly stable.

4, Isokinetic Training — traditionally strength training hes
een perto: er at cero velocity (i=sometrically) or
at very low velocities (isotonic 3 to 10 RM sets). Mast_

BWW% require high velocities.
] ngly then a high velocity strength training program’

utilizes the advantages and eliminates the disadvan-

tages of isometric znd i=sotonic strength training would be

much

more effective in developing both the strength and vel-

ocity components of power.

tice.

larly impressive.

Isokinetics is relatively new in both eonegpt end prac-
The potential for thie concept, however, Is particu-
Although it has not yet been researched

extensively the scientific studies that have been done sug-

gest

kinetic strength training program h!a:_.g__ increased overall strength
matically and especially in the high speed ranges of stremgth
applicdfion, substantially improved cardiovascular parameters,

dra

exciting new possibilities,
In studies so far it has been demonstrated that the iso=

produced significant body composition changes, increase over—

all body flexibility and improved

nce parameters

performa
such as two mile distance runs, 40 yard sprints and vertical
Jjumping ability.

sl
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A study by Wilmore and Pipes (1976) showed that subjects
trained isokinetically in a fast-speed or high velocity mode
exhibited the greatest atrength gains in nearly all movements.

_, This suggests perhaps that athletes need to train at relative-
y 1y high speeds of limb movements in order to achieve the greatpst
strength increases,

Power - 1s ﬂefined_k_as th_e,ﬁ_gsﬁgmagmwmmf.ﬁme
the Tate of doipg work. The classical physies formula is P =
In physiology the formula used is P = S elocity. T
Simply put it is the product of strefgth and speed and is rated
in terms of horsepower (1 Hp = 33,000 FT, LB,/minute

Strictly speaking, it should be determined by the speed at

which a maximal load can be moved. Would this mean that a weight
lifter succeaﬂful‘lf.y erforming a maximal bench press of say 500 1bs.
in a rather slow asﬂian is a powerful person? Or would we say that
the person was strong? Let's look at another example: take two
shot putters; one who has strength to bench press 600 lbs,, another
who can bench press 400 lbs, We might assume the 600 1b, bench
presser would Ee able to put the shot farther than the 400 1b.

presser, But in actual practice the 400 1b, shot putter throws 71
feet and the 600 1b. shot putter throwe 50 feet. Who is the more
powerful?

The term power is used a lot in athleties, and often incorrectly
so, It is ;ften confused with strength. But strength is only nf;e
compenent of power, The velocity of stren application also
urn:g in the product, Focusing tiﬂiuing en'%};hrelgpon the strength o
component of the formula will increase the power product somewhat
because increases in strength should produce some increase in
velocity or less than maximal efforte. But we know that to develop
basic strength to high levels we must systematically, gradually and

maximally overload the museles, Furthermore, if strength gains
are to be applicable to a specific gport movement the overlpading

must be done in a way that replicates the sport movement, If we
continue to randomly assign lifting programs which are irrelevant
to sport applications will we end up with a person who is basically
stronger in performing a certain lifting maneuver but who is slower,
because maximal 1ifts to build maximum strength cannot be performed
at maximum velocity? Does it make more sense to attempt to increase
basic strength in the musculature utilized in performing a specific
sport movement by duplicating that movement as precisely as possible;
then, when the basic strength component of the power formula is ele-
vated focus our training toward increasing the velocity of the

ﬂower component while periodically maintaining the strength level.
ow could this be done? By reducing the amount of resistance and

increasing the velocity of the movement to the velocity nearer the
actual sport movement. We would them be training with a relative
maximal load that can be moved at maximum speed for either a low,
medium or high level of repetitions, It would be easier, then, to
discuse performances in terms of high power, power, and power
endurance activities.

le
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Pariilr we discussed tia: "cﬂ*urenent of aerobic power b_r wa; nf
'r_he oxygen consumption per minute.
Margaria, et. al. (1965) has devised a power test that
appears to bé reliable and valid, We will do this test as one
g our laboratory assignments, It involves running full speed
up a set vertical distance using a flight of stairs and timing
devices, Its main drawback. is_that 1f reflects only the power
of the hip and knee extensors and not other parts. .of -the hody.
Several vertical and longitudinal Jumping tests well
as softball throws for distance have been used as field tests

for power in the past. Even though they are r table and
reoi-iable their vafad:.ty is questigli':ablgy beeaus:p &e time element

is not included.

The isckinetic testing device presents a way for estimating
power from almost any muscle group because hoth the speed and
resistance can be varied. The total power can be estimated from
the area under the recorded curve.

‘2. Power training - the functional definition of power suggeete
e application of force at a great rate of speed. The number
of times this must be done in an event is related to the type
of power event. Hich power events include high strength com-
ponents and velocity components (shot put) with a minimum en-
durance regquirement., Power—endurance events are like the 200m
to 800 meter distances which require an increasing endurance
factor.

Power training can be done by way of weight lifting and
isokinetic apparatuz, if these apparatuses can be get at very
high speeds. Weight lifting chould ineclude weighte that can
be lifted 50 to 100 times at a rate ae fast as and a= identical
with the performance movement as possible. It obviously is
gtrenuoue and likely cannot be maintained for prolonged periods
without proper resting-recovery pexriods.

By Muscle Endurance - ie the ability of a muscle or group of musclee

fo repeat & given Movement-or—tv-vomtinue~a“fixed or siatic contrac
tiof for an exteénded perivd of tim.-. It can be thonght of &imply™
as The ability to repeat a Ziven m movement, persist in physical
activity or to resist fatigue,

The concept of endurance is not simple. For purposes of analyeis
the component parts of endurance is sometimee separated into discrete
parto: _5 local or muscular endurance and '23 ﬁmsmﬂnr respir-
at endurance. We muSl keep in mind that endurance essentially
is :%E a diascrete set of elements but rather ie a group of inter-
related, and basically inseperable components.

Local muscle endurance ie concerned with the strength, the

~ energy etores and the peripheral cireulaticn of a single muscle

group, or ‘several localized groups. The term cardiovascular-ree-
piratoTry endurance 1 iséd to" define over-all body endurance (whole
body activity or stamina), In this unit we will focus on local
muscle enduranee and will look into cardiovasenlar respiratory en-
durance in later units,



N 1. Mcasurcment of muscle endurance - we ean measure muscle
cndurance by means of:

! a, Field tests - the number of pullups, push-ups, situps,
etc. Performsice is evaluated on the basis of how long
the movement can continue or by determining how many

—~q movements can be repeated for a set period of time with
| an increased load. The latter is critical in athletic
performance in many instancee the person who completes
a predetermined task in the fastest time is the winner.
. In athletics aleo the magnitude of the work decreases as
B i the time of the event decreases and as the participant
é I approaches better performances.
-)'r b. Laboratory tests — muscle endurance is measured by sev-
B | eral devices:
5; 1. theﬁmﬁ_}; -~ is a-veight or epring loaded device
3 | ; which provides a mexnz for continuously lifting or
g1 lowering a constant weight through a fixed distance
o at a constant rate, The device is usually connected
> to special recording instruments so continuous guan—
:- titative and qualitative recorde can be cobtained.
g : Some laboratories are equipped with strain guages
3 or lf:'.n:c'::e tranducers connected to recorders. The
i i resulting reordings are called ergograms.
;; : 2. Fixed weights = 2s in weight training - endurance
1 : is evaluated on the basis of the number of repeti-
- | : tions completed. Ie not ag gatisfactory because
i : jwbody_segment lengths (a-ms, etc) influences the
J : w- distance the weight has to be lifted.
i £ 3. [Ieckinetic testing devices —"this device measures
; i maximal force application throughout the full range
W of motiohs, contractionc centinue mntil no further
i movement is possible, After the rirst few contrac-

tions peak performance declines. Summing the re-
corded peak strengthe or summing the area snder
the curve accurately assesses muscular endurance.

4. Electromyographic - demonstrates that as fatigue
progresses more motor units are called upon con-
sequently ths electrical activity increasee in
the musecle.

2, Strength and Endurance - at a load of 607 of maximum yol-
' mta?_s_o_ntra_c.t_iqmlm_blmﬂ_ze@ﬂls;gupplying the working
muscle are cmm!___lz&%qludgd. Therefore, under these con-
E ditions the muscle must use only the ATP-PC immediate energy
; . gources, and energy from glycolysis, which, of course, are
finite. The duration of contraction is determined by the
stored energy and its rate of depletion as well as the ac-
companying drop in ph which decreases muscle contractability.
MUC is isometric and demonstrates clearly the re-
lationship between muscular endurance and the load on the
muscle. Load is considered in terms of the percentage of
MVC, therefore strength becomes a major factor in local
muscle endurance.
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a, MWVC (maximal voluntary contraciieon) is isometric and

+ . represents 100X of the load.

b. Relative endurance - is measured by ueing a percentage
of each individuals maximal voluntary contraction.

c. Absolute endurance - is measured by ueing the same
lnad for everyone.

d. A high correlation exists between strength and absolyte
endurapce. As an example, if we used 2nkg as a load in
the grip dynamometer the person with the highest grip
strepgth_gonld likely endure.longer -because they-woulkd
be using a gmaller percentage of their maximal strength.

e. We can demonstrate and observe muscular endurance by
observing the fatigue curves by performing maximal com—
tractions or a gri nometer or a cable tenziometer
or most of the Gfher laboritory devices. The cbserved
strength loes (percentage of loss from pre—exercise
levels) is referred to as the Strength-Dectement_JIndex
(Clarlk, 1955). This exercise will be performed in lab-

oratory experiments,

3. Factors affecting muscle endurance -
: a, Tage -, older iafigue more rapidly than young, but not
: much.
b. Sex -~ mo sigaificant difference
c. Temperature - cold reduces fatigue to 80°F muscle tem-
perature. Lower temperatures produce poorer performances.
d. Croess-education Effect - endurance training of one limb
produces inecreased endurance in the untrained eontrala-
eral limb. By increasing trained limb endurance 966X,
the untrained limb improved 275%.
e. Circulation - peripheral circulation ies eignificantly
improved as a result of an endurance training regimen—
by improved vascularization. '

A e By

4, Ways to Improve Muscular Endurance -

31k

i a——must 4 = use Nigh e—1ow resfetance for enduor--- i
: afice, Research evidence indicates that muscle traifiing .
: T 20 to 30 RM is the most efficient way to develop mus-

cylax_endurance.
b. Optimize muscular strength in order to work at smaller

percentage of maximal effort,

O i) o = A A

D. Biological long term training effects for Strength and Endurance.

1. Effects of losg term strength training -
a. - an increase in muscle_mass-by enlargement

n¥ the already existing fibers, There ia an increase i
in myofibrillar protein, therefore inecreased contractile !
machinery. (While true hypertrophy of existing fibers '
appears to be the most important factor in the volume
change of muscle in man, published animal studies in-
dicate that prolonged excessive muscle training may
create new fibers.) I
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b.

C.

d.

e.

f.

h,

1.

The total amount of myofibrillar protein in
muscle increases with strength training and decreases
with inmactiviily, Disuse atrophy brings about a sel-
ective reduction in myofibrils and an increase in
fat content of the muscle.

Hypertrophy appears to be independent of growth
hormone, insulin, testosterone orthyroid hormone. Pro-
tein synthesie and DNA-RNA synthesis increases. Hyper-
trophy occurs.in-the -fast. twitch fibers.

s

Bones, ligaments and joimt cartilages are affected by

use and disuse. Stressed bone structures become more
sturdy, articular cartilage thickens, connective tissue
volume increases, ligament attachments become stronger.
Recruitment = training results in lees inhibitions and
greater recruitment of motor units (i.e. inhibition of
the inhibitions). (Motivation is very important-Holla
man, 1967.)

Maximal strength depends on neuromuscular functions and
espec n_ATP-PC system.

The loss of strength after a period of training is re-
latively elow; a significant loes i= observed after one
month; it may take several months to return to pretrain-
ing levels. Less effort is required to maintain gn ee;.
tablished, level of strength than to develop it., -
Strength gains are best achieved by vsing low-reps of
maxinmal resistance. Underloading does mot increase
strength,

The effect of strength training programs on the endurance
capability of muscle is negligible, ie. the oxidative
capacities arq not appreciably altered.

Glycolytic pathways also seem unrespongive to musculap
strength training, Evidence does chow however, that high
intensity training does increase the glycolytic enzymes,
Reaction time and maximal speed of contraction does not
seem to be affected by chronic overload strength train-
ing-If anything it appears that muscular speed is de-
creased as a result of chronic overload strength training.
Changes in body composition - there is little change in

' weight accounted for by significant gaine in lean body

weight accompanying losses in body fat,

Drug supplements — anabolic sterocids have heen found to
cause great increases in weight and strength when taken
in extremely high doses and supplemented with additional
protein intake. Such practices present moral, ethieal
and health considerations.

Electrica) Stimulation = indirectly or directly applied
'onrtﬁgtg; nerves increagses maximum voluntaxry contrac-
tion., It"s drawback:._coordination is not properly

frained..-
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3.

Effects of long term Endurance tralning - muscular endurance
ie related 1o the exerted force in relation to the maximal
muscle strength.
a. Biochemical changes - There ic an imcreased capacity
for aercbic metabolism which increased the capacity to
oxidize pyruvates and long-chain fatty acide. This ie
due to an increage in ihe Sizednd-sunbereofaitechen- Y
dria_and increase in the mitochondrial enzymes.
b. Vascular changes - incréased vdscularization
c. Increased aercbic capacity - oxygem transport.
d. Body composition - reduction of fat
e. Little change in muscle strength and bulk
f. Increased_anaerobic.thresholds and_the ability to tol-
erafe high pain levels, The endurance trained has lower
blood lactate levels at both the same absolute and rela-
tive work loade.
g. Increased amounts of intracellular glycogen and fat_and |
slower rates of glycogen deplefion ai the same absolute
work load - the glycogen_sparing effect.,
R e A S P
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Strength training Effects for womer — it is well recognized
that the average male is considerally stronger (30 to 40%)
than the average female, Such statistical results are mis-
leading because when individual valuee for speecifie body
areas such as leg strength are considered or when strength
is expressed in relation to body size or lean body weight
the values are quite similar, Leg Strength expressed rela-
tive to body size is identical between men and women. When
eipressed relative to lean body weight females are slightly
stronger. (Upper body strength however shows that females
are only 30 to 50¥ as strong as males. From the similarity
in leg strength between the two sexes it appears the quality
of muscle i= the =ame.

Gains in strength, as we have stated before, are not

always accompanied by hypertrophy. It is mot always a

necessary consequence of weight training. Weight trainipg

of males 11y-as d with_hyper-
trophy. This has suggested that testostarone gotermines.the
amount o ertrophy thdt wilY occur, ~Individuals with high

temﬁﬁﬁis*ihmr&'ﬁi‘iéme greater muscle hyper-
trophy. Females generally have low levels of testosterone
while males have higher levels., Because of this testosterone
level the male will continue to have a greater muscle mass,
If muscle mass is the major determinant of strength the male
will always have a distinct advantage., If levels of strength
are independent of muscle mass, then both sexes have the same
potential for absolute strength.
It hag heen observed that the size of muscles in some
females tend to increas= with weight training. It is believed
to be due to higher, naturally occurring levels of testosterone,’
New measurements will soon make it possible to confirm this theery.
Females can benefit from strength training, This was shown
by Brown and Wilmore (1974) with college age women. Wilmore (1%74)
demonstrated that young nonathletic women can improve their mearn
strength by as much as 30% by a ten week weight training program.
From the above 1t appears the female has the potential for sub-
stantially higher levels of strength without econcomitant gains
in bulk.
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