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CHAPTER I

" INTRODUECTION

History

As a sport and a form of training, roller racing had
its inception in Britain in 1931, when, at the first
Cycling Best All-Rounder Concert, a race between eight of
the leéding riders of that period took place. Inspired by
the popularity of what became an annual event, the man who
introduced it, the late Herbert Goodwin, designed with the
noted cycle manufacturer, F.H. Grubb, a set of eight
rollers, gearedbto a giant dial carrying hands like a
clock. These pointers went once round the dial for every
: quarterQﬁile ridden by the riders. Used for the first
time in 1934, this equipment was the forerunner of the sets
of "competition" follers (four now normally make a set)
in use throughout the country; |

The rollers themself which had been previously known
aé»”home-trainers,“ are quite simple. Three cylinders,
with centre and spindles about 2 feet long and 8 inches in
diameter, are mounted in bearings on a light frame which
enable them to fuhifféely off the ground. At the rear, two
of the roliers are set close enough together to support the

back wheel, and the front wheel rests on a single roller at
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the front which is adjustable to match the wheelbase of
the bicycle. The front and middle rollers are linked by a
leather driving belt. With practice the rollers are easily
ridden, rhythmical momentum and confidence being all that‘
is necessary. v |

Roller riding is different from road or traék racing
mainly in the speed that can be attained. The maximum
speed of anunpaced cyclist riding on a fiat track or good
road is about 40 m.p.h. He is held back by wind or air
resistance, and friction between tires'and'roadj Qn'ﬁhe
rollers, on an unrestricted gear, it is possible to aéhieve
between 90 and 100 m.p.h., and to hold that speed for as
long as 40 m.p.h. might be held on the ﬁoade—about ten. sec-
onds. That road speed may be more than doubled on rollers
is due to the absence of any air-drag and the great reduc-
tion of friction.

The officials for roller racing are much the same as
those in track racing, but the machine examiner has- an
’ exﬁra.task. Gears for open races are'reStricted to 96
inches (48-14) and crank length ﬁe a minimum of 6% inches. .
Speeds of around 90 m.p.h. can only be achieved on huge
gears‘aroﬁnd 200 inches. Restrictions set_forth by the
American.Bibycle League of America:.give all riders an equal
chance; and, because it is easier to turn 5hort'cranksvfast;
obviously a like restriction hust be placed an crank 1ength;

In all éther respects machines used for roller work

- are the same as track bikes. OSome riders, however, find



that'breathing is helped by sitting‘aimost upright, and to
this end raise the bars and perhaps tilt them up,'gfipping
.the upended curves which are normally the drops.. |

.There1is some Varietyvih the lengﬁh and type of events
‘included in the United States Roller_chémpionship which |
stems from local and state championships. '‘In part this is
due to ﬁhe'limited number of rdliers available and the
ekhaustive nature of ﬁhe sport.‘ Stéhdard distances for men
are one mile match‘faces and'ohé mile time‘trials; for jun-
iorsvand‘girls, oneéhalf mile match races and one-half mile
time trials are conducted.

Whatevér the‘races,=and Whoéver’the'riders, a'roller
’meeting is usually an enjoyable affair for sPectétors.
Speeds are usually.in the fegion of 60.m.p;h;’ Thefe is
- plenty of colour, plenty of noisé,‘nbthing goes on too
long; everyone seéms to take sides in a friendly'way, and
.most.attractive‘of all,'perhaps, the'prbgress of the race

is always apparant at a glance.

Statement Qi the Pfoblemg

"Roller racing, a form‘bf cycle sport, is rapidly
becoming a popular sport hefé'iﬁ'thé United States. From
my personal experience over the pasﬁ‘eight yeafs in cycling
and from discussionsg With fellow cycle enthusiasts, it
seems ésSantiél thaﬁ-a‘pfo#en method'of‘tfaining'bé deVised
in order to develop maximum fltness for roller competltlon

For thls study three methods of tralnlng were chosen, using



ﬁhe intefvalrsystem suggested by Frans Pouwels, former pro-
B fessional rider frOm‘Belgium;‘member of the Board of the
AmeriéanJBicycle Leagﬁe of America and'coach of the United
States Team for the Tour .of Mexico.l‘ Thevthree interval
methods were eompared ﬁoadetermine which would develop
one's maximal fitnessvfor riding a one mileaSprint‘fer time.
Specifically,ﬁhe‘three'trainihg methods were: Greup A
speed, Group B speed'and endurance, aﬁd Group C endurance.
The subpurpose of this study was to compare the effect,

- if any, cycling has on specific fitness cemponents.

Limitations of the Study

The subjeets for this study‘were not}avrandom sample
but were-volunteers who responded?to an advertisement in
the Daily O'Coilegiah. The original 30 subjects were
‘reduced ﬁo 2L, dﬁe’tq_persenal‘withdrawal. ‘As5in most
Statistical studies, a large sample provides a better
replica of the entire population.'

The. initial learning perlod of riding rollers cut
valuable tlme from the 1nterval tralnlng program.

For measurlng distances covered»;n'a one mlle sprint,
. a standard bicycie speedometer was used However, in order
to measure thlS distance accurately, a precise 1nstrument
'would be of value. In future studies a striker that counts

each wheel revolution should be considered.

lFlnley P. Glbbs "Winter Tralnlng," Amerlcan Cycling,
December, 1966, p. 26. _



~This study had its discouragement'andvfrustrations
along with many enlightening moments. It can be stated
that because df thewsubjects‘inhate desire to sprint while
lacking sufficienﬁ skill in riding rollers caused repair
damages to be high.‘vTheré wére'no relaxation periodé’for
the eXaminer; and the difficulty of one pefson,managing
. both subjects and equipment was occasionally_an almost
~ insurmountable handioap. The examiner félt, however, that
ﬁo have an objective and reliable experiment it was essen-
tial to have one person do all measurements and rebording

of results.

Definitioh_g£ Terms

“Interval Training: a form of training featuring fast

and slow pedalling. It involves five‘vériable factors
including: (1) the distance of the‘tréining ride, (2)
the number of the}repetitiOns of the ﬁraining distance,
(3) the speed of the tréining rides, (4) the duration of
recovery period after each‘training ride, .and (5) the type
of activity (slowfpedalling or stopping)ldﬁring the re-
covery period‘after ééch‘trainingyride. Iﬁtervaltraihing

~involves repegtedly riding a specificvdisﬁénce at a pre-

determined speed, resting a specific period of time fol-
lowing each fast ride.? *

Sprinting is

Sprint: vmeans'to ride at full speed. -

- ?Fred Wilt,"How They Train," Run Run Run (California,
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- riding at maximum possible speed. Since sprinting involves
riding at maximum speed, there can be no such phenomenon as
ah."easy sprint."3

Physipal‘Fitness: is the development of the body to

'a state of condition which permits the peerrman¢e‘Qf‘a
given amount of physical work, when desired, with a minimum
~of physical effort. The efficiency of physical effort
depends upon the mutual‘devéiopment of the mus¢ulér respira- )
,tory,:and‘circulatory'systems integrated and coordinated by
the‘activity of the central nervous system;4

_Rollers:' are three cylinders, eachvabout 2 feet long
and 8 inches.in diameter mounted in bearings.on.a light
frame Which enables them to run ffeely off the ground. At
vthevrear, two of the rollers are setvclose.enoughvtogether
to support the back wheel, and the front wheel rests on a
single roller at the front which is adjustable to match

‘the wheelbase of the bicycle.5

Track Bike. The primary_fequifement for this type of
machine is maximum ac¢éleration'and control under near
constant cohditiohs: That is, level terrain; smooth pave-
ments, banked board, cement‘of asphalﬁ'tracks. VA‘single
vfixéd gear is used which is predetermined-by the_competitor.

The_weight‘of‘the machine is approximately 18_to 20 pounds,

3Tbid., p. 258.
b1pid., p. 26L.
5Kenneth-Bowdan, szle.Récing (London, 1958), p. 79.




Frame angles vary fromvapprokimately 75 degrees head and
73 degrees posf with a slight rake in the fork. Frames of
the prcfessional class machines are constructed from the
finest grade seamless steel, double butted tubing and are
low temperature brgzed. Wheelbase is approximately'BQ to
L0 inches. Wheels are tightly spoked with the finest grade
‘high tensile spokes; and occasionally tied and soldered for
additicnal‘rigidity. Tubylar tires of 4 to 8 ounces carry-
ing air pressures of approximately 125 pounds per square
inch are utiliged. These tires are constructed from either
very high gfade cotton or natural silk., No brakeé are
utilized, the cycle being stopped by counter pedalling and
“the use of the glcved hand cn thé front tire. Road clear-
v‘ance of the bottom bracket is approximately 103 inches or

: fractionally more with cranks cf.6% inches commonly used.
(High'hanger clearance is necessary so the pedals will not
hit the track banking). When comparing these specifications
wiﬁh other models, you will note the rigidity of frame de-
sign which has the primary purpose of getting the most

efficient forward motion from each thrust of the pedals.6

- 6Gene Portuesi, "The Bicycle for You," Cyclo-Pedia
(Michigan, 1966), p. ’



CHAPTER II
'REVIEW OF RELATED LITERATURE

Introdugtion

In years past the prime objective of roller riding has
been to maintain fitness during the off season winter months.
Until now, it has never been looked at as a strict means of
training for a local, state, or national championship. As‘
such, we‘will consider related literaturé‘from‘other_disci-

plines.

Related Information

Keeping our pfoblem in light focuses on ﬁhe all impor-

tant fact that training is important. ‘But.what type?
Frans Pouwels, former professional rider from Belgiuh,
member of the Board of thebAmerican Bicycle League of

America and coach of the United States Team for the Tour
of Mexico.is‘a firm beliéveb in interval training. He
. states "interval type training-is the best for ridihg the
'rollérs, especially if you want to compete in rolier races.l

Nick‘Zeller,.the Pacific_Northwest Roller Racing Champion,

lFinley P. Gibbs, "Winter Training," American Cycling,
December, 1966, p. 26. .



with a 2:55 4,000 meter to his credit is a user of the
interval method. | | |

The principle of 1nterval tralnlng which forms the

ba81s of developing speed and endurance evolved in 1920 by |
‘Laurl Pikhala, a Finish track coach.

The epecific effect created in fast and slow interval
training is in the rate itself: ‘the high speed is the real
stimulus on‘the muscular system, or more exactly on the |
muscle-metabolism. The lower speed itself is merely the
pre-condition which triggers off the active stimulus in
the recovery‘intervel:(i.e., in the power)‘as the reaction
ihlthe recovery pause leads to a merkedly greater heart
capacity. This large heart capaéity resﬁlfs in the heart
| itself becoming bigger. Thus the conditioning of the
heart and the circulation is brought about in interval
training mainly in the recovery pauses. Thus, by choOsing
fast and‘slow‘speeds for training, one can condition'the
heart as wellvas the muscles; at elow speeds it is clearly
the heart and the'cireulatioh that are affected and the
jeffect.is transferred tQ the recovery pause. At high_
speeds, however, (resﬁlting-in a very high heart rate), the
tralnlng mainly affects the muscular system and stlmulus
takes effect during the run itself, the recovery pause
being valuable.only as a "perlod of r'es_plte._"2

‘With this in mind, training with repeated short, fast

2Fred Wllt,-"How They Traln," Run, Run, Run (Califor-
nla, l96h) pP. 229. :
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runs i1s an eXdellent»method of developing endurance in
addition to producing the abllity to tolerate the stress of

pace at a.véry fast rate over middle~-distances.?

Saddle Position

" The bicyéie, properly fitted to its rider, can be a
marvellously efficient means to translate ybur'energy into
motion. To effectively-use its advantageé the bicycle must -
fit you; FEach individual varies'in his proportions--his
leg length and féot length. To make proper use of the
éntire team of muscles, the body weight mﬁst be placed to
assist propulsion, arms and‘legs positioned so that muscles
afe'used naturally and éffeqtively. The saddle should be
positioned, its top level, its nose about 2 inches behind
aivertical line through the crank'ééntér. With the pedal
at its lowest pdint,’the heel placed on the pedal, the:
 saddle should be raised until the leg is straight. Avoid,
like theplague,thé common tendency to pléce‘the saddle -
'lower, since this uses leg musCles in_an'inefficieht and
fatiguingvmannér.h. For many years. the fanks.Of interna-
tional cyélists have used-this methddfas a means of effi-
cient cycling. As such, the writer used the‘reéommendation
in his. study. |

- Vaughn Thomas, who is presently doing research for his

. BIbido, po L|'5o )
kkenneth Bowden, Cycle Racing (London, 1958), p. 96.
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doctorate at Longhborough University in England, has com-
pleted a study on. "501entiflc Settlng of Saddle Position."
The saddle heights were respectlvely 105, 109, 113, and 117
per cent of inside leg, the measurements being obtained of
saddle height from pedal spindle to top of saddle, along
the line of the seat tube of 1nside leg from floor to the
vbone‘in the crouch, known as.pdbic sympnasis palpation,
subject standing without shoes. - The experiment showed very
conclusiveiy(significance level of better than 0.1 per
cent) that for a short duration:task of power output on a
bicycle, alterations in saddle height of 4 per cent of
inside leg measurement affected output by appronimately

5 per cent. The most efficient saddle height in this study
is 109 per cent ofdinside leg measurement.5'

o The recommendations above appear applicable for both
racing and touring and.deserVe.careful attention, ref

-reading; and‘filing for future reference.

5Vaughn Thomas, "Scientiflc Setting of Saddle Posi-~
tlon," American Cycling, June,. 1967, p. 12.




CHAPTER III
METHODOLOGY

‘Selection of Subjects

The data‘for this study was obtained from 24 volunteer
'subjects who were trained, observed, and tested at inter-
‘vals during the first eight weeks of the 1966 fall semester,
‘These subjects were secured from an advertisement which
wasbplaced in the Oklahoma State University paper, The
Daily 0O'Collegian, asking_for male,volunteers to partici~4
v paté inta‘cycling.fitness experiment. Volunteers were
required to ride a bicycle three days‘pef wéek,'ten minutes
per'day; qu eight weéks. Thirty méle-subjects ranging-in‘
ages from 19 to 27.responded and weré.scheduled_so.that
eachvsubject would be given'identical conditions under

which to proceed.

,AdminiStrative Procedures

Subjects were instructed to dress in typical'gym
,attireft sneakers, shorts;'and‘T—shirts, The first twWo
weeks were_deVoted‘to‘leafning“how'to ride rollers as well
as testing individual fitness, The following.physical'fite
ness tests were administered at the beginning and end of

the program in order to determine the effect bicyclé'riding

12
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had on these Specific'fitness components.

Fifty Yard Dash. Testing for the fifty yard dash, a
meesure of epeed was conducted'bn the indoor iéO yafd dirt
track at Oklahoma Stete UniverSitj. Students dressed as
previeusly stated; novtrack shbes were allowed. The eQuip;
ment used was a stopwétch and a clip-board for fecording
individual times. 'The starter pdsitioned'himself at the
finish line with his hand'raised high‘above his head, while
the student started from a position behind the starting
line. On the command "take youf mark . . . get set
go!" and the Quick movement, of the starters hand down, the
. runner sprinted as fast as possible. As the Subject crossed
the flnlsh line, the tester stopped the ‘clock, both notlng‘
and recording the student’s time.

The subjects ran the flfty yard dash twice with a
rest period which varied in length- accordlng to when the
1nd1v1dual felt he recuperated and was ready for his flnal
.trial. The best time wags noted, recorded, and used ;n fur—.

ther statistiéal analysis.l

Leg»Strength. The dynamometer7used_for this test was
devised by Dr. A.B. Harrison of Oklahoma State University.
Original plans were developed in 1959 by Mary A. Heintz,

who . showed a'reliability of .90 (testeretest'method) and

lEdw:Ln A, Flelshman, The Structure and Measurement of
Physical Fitness (New Jersey, 1964}, p. 174.
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validity of .75 (criterion Narrangansett back-dynomorﬁeter).2
The‘equipment called thevtennometer'consisted of a homemade
apparatus which was constructed from a 2 inch »y 12 inch
board 6‘feet'long for the base or platform. The lever
section was a 4 inch_by 4 inch by 5 feet board cbnnected
with a metal~hiﬁge‘to the fulcrum, a 4 inch by 4 inch block
bolted to the platform. WNear the fulcrum and under the
lever:werevthe-bathroom scales which were read in poundsr
At the end oppasite the scales'the subject stood, straddling
the lever with his feet on the‘edge of the platform.'.
Attached to this end of the lever was a chain which was, in
turn, attached to a padded.bar thaﬁ'rested'across the'sub4
Ject's thighs. The length of the:chain was adjusted to fit
each subject, determined by the distance from the platform
to the top 81de of the subject's thighs when he bent his
knees to an approximate 115 degree to 120 degree angle. To
prevent the padded bar from' sllpplng off the subject's
thighs,'the bar was secured by cdttonbwebbing tied around
the subject's Waist. | | | N | |

v When‘inbthe bent knee position and'ready; the subject
applied pulling force to the bar by extending‘the knees,
thus‘exerting force on thevlever.' Force was measured in
pounds on the,scaies at the opposite end of the lever. The
'vSubject‘hadvthree~recorded trials.with‘hie beet showing of

leg strength used for cemputinga: Since there was a 3-1

2Mary A. Helntz, "Device for Testln% Back Strength,"
Researoh Quarterly, XXXIII, December, 2, D. 638 .
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ratio between the fulcrum and the lever the scale reading -
Was'multiplied by three to geﬁ leg strength. The above
3

procedures have been suggested by Dr. Cureton.

Grip Strengh. A Cable Tensiometer manﬁfacturedAby

=Paeific Scientific Companyiwas.used for this test. In per;
forming this test the tensiometerbwas_placed.into the palm
facing up. The squeeze was even with_the’thﬁmb touching

or overiaping the first finger upon meximum sqﬁeeze.- The
subjects were allowed three trials with each hand, the best
score being rec:orded.l+ |

Vital Capacity. For testing lung capacity, a'wet

spirometer wae‘uSed for measuring in cubic_inohes. The
subjectr‘stood erect and pook ohe‘orvtwo deep breaths

' before the test Hav1ng 1nhaled fully, he placed the .
mouthplece in his mouth, and slowly expelled all the air in
his lungs. All air was expelled as he bent slowly forward

: es:he»finished. The'testerdwatched the cublc inch indica-
 :tor as it rose and recorded the hlghest p01nt. Each sub-
‘Ject was given three trials with his best noted and recorded
for future statistical analysls;5

Reection Time Test:. This test utilizéd a device known

- as the Athletic PerformancetAnalyzer (APA) menufactured by

- 3Thomas Cureton, ths1cal Fltness Appraisal and
Guidance (St. Louls, 19477} D. 36k.

bTpid,, p. 361.

Scarl Wlllgoose, Evaluatlon in Health Educatlon and
Physical Educatlon (New York 196—7, P. 133
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the Dekan Timing Device Company'df Glen Ellyn, Illinbis.
It'cénSistS of a cbnﬁrol sWitch, a response key, and an
_electfonié chronoscope used in measuring subjeét's‘reaction
time to a sound stimulus to £he'nearest one huhdredth of a
secoﬁd. Fof,testing procedure, the subject placed his hand
around the target handle with thumb gently on fhe button.
The tester proceeded to set the timer rheostat which in
this study controls the auditory stimuli (sound). As soon
as the subjéct heard the sound, he depressed the button
which stopped the clock. The subject made fifteen trials
‘of which the mean was'computed and considered to be. each
subject's reaction'ﬁime. | |

Vertical~Jump'TQ§p,_ Procedures for testing subject's

vertical jumping ability is taken from the Indiana Physical
Fitness Test. In the jump and reach test a'blackened_l/h
inch board about 6 feét long and 1 foot wide was mounted up
against a wall. The board was marked off in 1/2 inches and
was pQWdered with chalk. 'The index'fingers of both hands
weré wet by the tongue. The subject réached as high‘as‘
”possiblé-With heels képt‘on the floor and made a'markvon
the board with his wet fingers. He next ekecuted three

‘ jumps'from a‘crouched position; making a mark eaéh time on
 the board. The_diStance from the top of:the reach markvto.
the top of“the‘highest jump mark were recorded as his |

6

score.

bTpid., p. 146.
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Bic&cle Ergometer Test. The Monark Ergometer deter-

mines the amount of work which the subject can do in a

given period of time and is directly associated with mea-

surements of muscle endurance and: circulo-respiratory

-endurance. For testing purposes the following procedures

were employed with the main objective of correlating the

rate’of,the_unconditioned heart, to the rate conditioned by

the interval training program:

A.
B.

F.

Adjust the height of the saddle and handlé-bars.

With the subject seated'on the bicycle, but with-

out touching the pedals, set the mark on the pendu-
lum welght at "0" on the scale |

Begin the work, start the clock, set the des1red
load (2 1/2 or 3 klloponds) and check the load at

mlnute 1ntervals

=At the end of each-minuteitakevthebtime for 30 .

heart beats.
Normally, six minutes will suffice to give rela-

tively constant pulse values. After that time,

'either.discontinue the test or continue testing
‘until a constant heart rate is determlned

,Note and record constant heart rate 7

Grouping. Thevlast day of a two'week learning period

was devoted to testing subjects in order to determine their

ability in riding a one mile sprint. Procedure can be

2Per Olaf. Astrand Work Tests Wlth the Bicycle
Ergometer (Sweden), ‘
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d noted under MileFSprint Test. Times recorded were examined
and”subjectS'were placed'randomly.into three different
interval training groups so as to eqnalize initial mile
ride times. These groups are designated Group A with

’ emphasis on speed, Group B'emphasizing speed'andvendurance;
and Group C emphasizing;endurance. By equélizing these
groups at the start of six weeks of epeCific‘training it
may be peSSible to determine the best'training method for

roller racing.

Training' Programs.
Group A

1% minpte warm up at 50 rpm.

o

- minute flat out'ride‘and a lvminute rest - repeat..
30 seconds flat out ride and af3O second rest - repeat.
.d15 secondé flat'out ride and a 30 second rest - repeat,
30‘seconds of 5 second sprints followed hy 5 second rests.

30 seconds: taper off period..

Group B

minute warm. up at 50 rpm,

,_l
o N

minute ride at 7/8 effort - rest 1 mlnute

IR S

‘minute ride at 7/8 effort - rest 2 minutes.
60 secends_ef 10 second sprints followed by 10 second rests.

30 second taper off period.

Group C

l,__J
Noj==

mlnute warm up at 50 rpm.

(o)

_ m;nute ride at 3/4veffort - rest 13 minutes
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1 minute ride at 7/8 effort - rest 1 minute.
10 seconds all out sprint - rest 30 seconds .- repeat.
10 seconds all out spfint.

- 30 seconds taper off period.

| Tréining Procedure . ALl three training groups were
designed with a total time element of 10 minutes. Main
~differences lie in the duration;ahd'intensity of each
effort,

Since each subject trained lO minutes'per day, two
days per week with the third day being mile sprint day the
bv general procedures were as follows:

1. FEach subject dressed as;prévibusly stated.

2. Fach subject-adjusted'saddle height to his speci-
. fies. I | |

3. Each subject mounted and warmed up for 1 1/2 min-
| utes. | | |

4. FEach subject worked‘aécording to hié specific

training program (a clock was easily seen).

5, Each subject tépered of f (Warmed dowh) fdr 30
| ~seconds. |

Eguigment,_ The equipment must be sét'up pféperly for

'testing.as‘it is an importént function Qf foller_racing.

Becausé of - the lack1of wind résistance and rolling'friction,

standardizéd gear,and'crank sizes.afe set forth by the

Améfican'Bicycle'League of.America;8 With thisvin mind,

8Racing'Rules andiﬁegulations (New vork, 1966), p. 18.
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all tests were made with a_48.X 14 gear (1 1/2 inch pitéh)
and a 6 1/2 inch crank. Tires chosen were Hutéhinson of
heavy 13 1/k4 ounce quality, to maximize rolling friction.
“They cén be purchased through Hutchinson, Via Nerviano, 31-
P.0. Box N. 1 Lainate (Milanoj Ttaly.

In'order that maximum efficienéy isvemplbyed,‘the
saddle height was adjusted td suit the individual. "Extend-
ing the leg fully, you.should‘jusﬁ be takihg the weight off
your leg with the hgg; of your shoe on the pedal. Tﬁis is

- the maximum héight permitted even'i“or'racirig."9

‘Mile Sprint Test. Determining the amount of improve-.
ment»frbm each ihterval training program was coﬁdﬁcted by
means of riding a one mile sprint on the third (last) riding
,day‘df'each.week., In all;,six times were reCOrded for each
subject. Testing was as follows: | |

1. Each rider received a l/htmilenwarm-up period.

2;vat;a predetermined spéed of 20 m.p.h., the admin-

ister gave the command, "ready, go!"

3. Speeds and distances at each 1/l mile were given

So that the rider was able to.judgé_maximﬁm effort
output.. | _ | | |

' L. At the Completion of the mile, riders were told tb

stop.. |

5. Five mihutes of riding was allowed‘for'cooling‘off;

In conducting’the'above test,  a speedometér and stop

9Ron Kitching,,Eyerything,Cycling’(England, 1964L p. L.
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watch were used to determine the time consumed in covering
the oﬁe mile ride. Results'Wére‘noted'and recorded as to
date, timed ride, and general feeling of the rider. Riding

time was computed into miles per hour.ld

Analysis of Data

- The analysis of variance was pérformedjon Group»A,bB,_
and C to determine if there was aISignifiCant-difference‘
at the.lO per cent confidence level between initiél}and
final mile sprint times,

Mean scores were reéorded~f¢f'all-first and finél'
fitness test, and t-ratio's were calculated to see 1if a
significant‘differénée existed bétween initial and final

test means.

—

lOgy‘clingkﬁvpeediables (Londdn, 1966), p. 92.



CHAPTER IV
RESULTS

Thié Stﬁdy attempted to determine whiCh‘of,three train-
ing programs wouidvdevelop,aﬁ ihdividual to the maximum of
‘his ability for riding @ one mile sprint. ’A secondary pur-
‘pose was to determine the effects, if any, these bicycle

tralnlng programs had on spe01flc fitness components The

- data 1n the following tables reflect the answers as found

in this study.

TABLE I

GRQUP MEAN MILE SPRINT TIMES CALCULATED
: IN MINUTES AND SECONDS ' ,

- —

Groups Initial | A  " Final Difference
A 18 139 9
B 147 1al 6

. 148 1.0 8

R2
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TABLE II

 ANALYSIS OF VARIANCE AT 10 PER CENT
LEVEL FOR MILE SPRINT TIMES

e
— ™~ n -

_ : Sum of . Meaﬁ. ‘ |
Source dofe Squares ~ Square £
Total 23 2813.6°
Among D o
Groups 2 =717 35.85  cal, = .275
Within | S o
Groups 21 .2741.9 130,6 £.90 = 2.57

| Table I shows the mean 1mprovement in mlle sprlnt time
to be 9 seconds for Group A (speed).
"~ In Group. B (speed and‘endurance) the mean improvement ‘
.in mile spriﬁt time was 6 seconds. . |
| In Group C (endurance) the mean 1mprovement in mile
sprlnt times was 8 seconds .
| ~ Table II, the results ofothevahalysis of variance,
:showed'that the f—ratio ‘was ootiiarger'than thelé 57 which
the f table glves as the expected ratlo for a difference at
':vthe lO per cent level of 51gn1flcance. However, whlle
'.notlng that no statlstlcal s1gn1f1cance ex1sted the erter
tends to belleve that Group A's 1mprovement was more ‘signi-
flcant than that of Group B or C calculated in terms of
distance traveled at 40 m.p. h Also the fact that the
actual tralnlng program lasted only six weeks was probably‘
a contrlbutlng,factor to_the small 1mprovement ‘and close

‘final differences,,
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As much as a shortcut or a‘secret wav to training
'=success is desirable,: ‘there: 'seems to be rio substitute for
v1gorous, prolonged work. All factors‘belng equal, the .
best training would seem %0 be d01ng the greatest amount of

'work w1th the greatest energy expendlture."

TABLE III
GROUP MEAN 50 YARD DASH
IN SECONDS
.Groups Initial Final '4Difference -t
' 6.825 6.725 1007 1.62
B 7.025 6.762 263 . 2.18
c. . 6.825  6.612  .213 2.33

—

_ ’t—ratio of significance at the 10% level - 1.77

Table I1I demonstrates the average increase in 50 -
yard dash tlme to be lOO for Group A. |
~In Group B, the average 1ncrease in SO yard dash tlme
‘was .263 seconds.

In Group C the average 1ncrease in 50 yard dash time
was 213 seconds |

The average 1mprovement for Group A B and C comblned.
vWas .192 seconds

The analy51s of the experlmental data showed that
there was a s1gn1flcant.dlfference between the initial and

final 50 yard dash times of Group B and C. The required
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t-ratio for significance at the 10 per cent level of confi-
dence Was 1.77 for 7 degrees of freedom. The obtained t-
ratio of Group B and C are respectively 2.18 and 2.33
while Group A fell to 1.62.

‘Since all subjects were basically unfit at the initial
test and showed a mean improvement it can be‘stated that
bicycle‘riding improves ones speéd, when‘centered around a

training program of speed and endurance.

- TABLE .IV. '. .~

MEAN LEG STRENGTH IN
UNCORRECTED POUNDS

—

Groups Initial - Final Difference t
A 220.63 225,13  4.50  1.01
B 210.13 212.88 2.75 1.14
C 211.25 217.13 - 5.88 1.17
t-ratio for significance at 10% level - 1.77

Table IV shows the mean‘improvemeﬁt in leg strength
was 4.50 pounds for Group-A.

In Group B, the mean improvement in leg strength was
2.75 pounds. | » |

In Groﬁp C, the mean improvemeht in leg;strength was
5.88 pounds; |

The required t-ratio for significance at the 10 per

cent level of confidence 1is 1.77 for 7 degrees of freedom.
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The obtained t-ratio for Groups A, B}vand C are respec~
tively l;Ql, 1.14 and 1.17 which-indioates no}statistically
signifiCant_difference in any group. However,.since |
 improvement,from all'training groups occﬁrred iﬁ can be
stéted that bicycle‘riding appears to improve leg strength

to a certain degree..

TABLE V

MEAN RIGHT HAND .GRIP STRENGTH
~ IN POUNDS
Group Initial Final o Differenée : t
A 135 138 3
B 130 132 2

C 128 ‘j 138 10 2,19

t—ratid for significance at 10% level ~ 1,77

TABLE VI

 MEAN LEFT HAND GRIP STRENGTH
‘IN POUNDS = .
Group Initial ~  Fingl . Difference t
A 125 131 6
B. 12l 1286 7 1.2

c 129 130 1

t-ratio for significance'at 10% level I i
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Table V shows the mean 1mprovement in rlght hand grip
. strength to be 3 pounds for Group A |

In Group B, the mean 1mprovement in right hand grip
:strength was 2 pounds

In Group G the mean improvement in rlght hand grip
' ‘strength was lO pounds. |
| ‘The mean improvement in right hand grip strength for
Group 4,.B, and C combined was 5 pounds.

'-Since'Group‘C on right hand tests showed the greatest
“improvement, a t-ratio was performedvto determine if a
signifieant difference existed between initial and final
grip tests. The required t-ratio for significance'at the
lO per cent level of confidence was 1.77 for 7 degrees of‘
,freedom."The caleulated t of 2,l§vshowed a'significant
difference5 No’further-calculations were made beeause of
the small dlfferences of 1mprovement in. Group A and B.

| ‘Table VI shows the mean 1mprovement in left hand grip
strength to be 6 pounds for Group A.

In Group B, the mean improvement in left hand grip
strength was 7 pounds.

In Group‘G,_the mean improvement in left hand.grip'
‘strength Was 1 pound. _‘ o N
| | The mean 1mprovement in 1eft hand grlp strength for
'.Group A, B, and C combined was 4 1/2 pounds.

Slnce Group B on left hand tests showed the greatest
1mprovement, a t- ratio was performed to determlne if a

"ﬂs1gn1flcant dlfference ex1sted between initial and flnal
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grip tests. ' No 31gnlflcant dlfference existed, for the _
calculated t of 1.21 fell below the 10% 81gn1flcance level
of 1.77. |

Theoretically Group‘A should’ improve the most sihce
one's grip is used more during sbfint training.u No explana-
tion can be found for the greatesﬁ‘improuemenp of Group C
the fight hand, and Group B of,the left’hand. ,However,
since_allogroups showed some improvement it can be stated
that bicycle riding appears to improve grip strength to‘a

small degree.

TABLE VII

MEAN GROUP: VITAL CAPACITY
IN CUBIC INCHES

Pr——

mpp— s - - -

Groups ~ Initial - Final ‘Difference t
A B 291 ‘ \303 ‘ :12\,” 1.64%
‘:B 294 312 . 18 RN
C R94 ' ‘307 _ o 13‘ v.l.qz*
A-B-C . 293f - 307 .1 o 14  -  1,47**

*t-ratio,forvsignificanoe at lO% level - 1.77

**t-ratio for significanoe at 10% level - 1.71

e

Table VII shows the mean improvement in vital capaclty
was 12 cubic. 1nches for Group A. |
| In Group B the mean 1mprovement in vital capaclty was
18 cublc 1nches.

In Group C the mean 1mprovement in v1tal oapa01ty was
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13 cubic inches.

The'required t-ratio'for sigﬁificance at . the 10 per
cent level of confldence was 1.77 for 7 degrees of freedom.
The obtalned t-ratlo of Group A, B, and C were respectlvely
1. 64, 1obk, and 1.42. A combined t-ratio of groups was
next computed at 23 degrees‘df‘freedem (l.?l) and found to
be 1147. While no statistical difference existed it can be
stated that bicycle riding does‘appear to improve vital -
capaeity. All groups showed a consistentbimprovement in
vital capacity; some approaching the required'leVel of sig-

‘nificance.

‘TABLE VIII

GROUP MEAN REACTION TIME
IN SECONDS
. Group ~ Initial Final -  Difference
A 169 .65 - .004
c 163 158 - ,005

—— e— g i d T——

Reaction times notedeih,Table'VIII were taken with the
purpose of determining:ite influence on mile sprint times,
:Since Group,A had the fasteet mile sprint times and:the
brslowest-feécﬁion timee it can‘be'etated}that speed and reac-

tion times in this_study;wére not related.
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TABLE IX

GROUP MEAN VERTICAL JUMP
IN INCHES |
Groups  Initial . Final ~ Difference  t
A 20.63 20.13 .50
B 20.31 20.0 -.31
c 20,13 20,94  +.81 1.27

-

t-ratio for Significénce at 10% level - 1.77

Table IX shows the meén difference to be a négative
‘.50 inches for Group A. |
" In Group B, thelmeanidifference"was a negatiye';sl
inChesg | | .

. In Group C, the mean difference was a positive .81

‘inches,

,Since'Group C was thé‘only gréup to improve a t-ratio
'ﬁWaé performed to sge if this improvement was Statistically
-significant, A'réquifed t%rétio.of 1.77 was necessary for

- significance at the 10 per cent level of confidence. The
j'bbtained t-ratio at 7;degfees of freedom wasll.27 Whiéh'
_léad tao a conclusion that this‘improvement'was ﬁot statis- .
‘tically significant.

v' No -explanation is'apparent‘fOr‘Group C's improvement,

- except that SOmething_Within its'prbgram_oontribﬁted to its

iﬁprdvement. Future studies‘are'needed to determine whether

these observed effects on vertical Jump ability are due to
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the training programs or merely to individual variations

and chance errors in measurement.

" TABLE X

MEAN HEART RATES -~ BEAT PER MINUTE
ENDING A 5 MINUTE BICYCLE
ERGOMETER RIDE

Groups Initial Fihal Difference
A 148 130 18
B 147 130 17
C 154 143 11
TABLE XI

ANALYSIS OF VARIANCE BETWEEN GROUPS
AT 10 PER CENT LEVEL FOR MEAN
(FINAL HEART RATES

q.f. Sum of ‘Mean | £

Source Squares  Squares
Total 23 3272.4
Amang :
Groups . . 2 -833.4 416.7 cal. = 3.581
Within |

Groups 21 2444,0 116.38 £.90 = 2.57
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TABLE XTI

ASTRAND BICYCLE ERGOMETER. TEST PREDICTING
0, INTAKE IN LITERS PER POUND

 Initial Final

Group Classification Classification  Difference
A 3.2~Average L.l-Very High .9
B 3.1-Average 3.9-High , .8

C 2.8-Somewhat Low ‘ 3.2-Avérage A

Table X and XII represent the results of a standard-
ized work capacity test developed by Dr._Astrand to predict
maximum O, .intake. The test is perfdrmed at a set work
load on a bicycle ergometer in order to determine the heart
rate. Heart rates are taken every minute for 5 minutes
until a steady state is reached. The most important use
for the work test described isvto determine objectiﬁely
whether the circulatory training has been effective.

Table X shows the mean improVement in heart rates were
18 beats per minute for Group A.

In Group B, the mean improvement in heart rates was 17
beats per minute.

In Group C, the mean imprcvement‘in heart rates was 11
beats per minute. |

The mean improvement for Group A, B, and C combined
was 15 beats per minute. N

Table XI, the results of the analysis of variance

performed on mean final hedrt rateé\showed that ' the
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f~ratlo was larger than the 2, 57 which the f table gives as
'necessary for a 31gn1flcant difference at the 10 per cent
‘level.

Table XII shows a conversion of heart rates into mean
- predicted O, intake_for each group.l
- "Group A's initial Ozintake of 3.2 (average) improved
to a.very highrozfintakefofph.l.liters per'minute.

Group B's initial o intake of 3.1 (average) improved
to a high Ogintakeof,3.9 liters per minute,

Group C's initia1102 intake of 2.8 (somewhat low)
improved to an average O, intake of 312 liters_per minute.

While noting a statistical significance existed, it
can be stated that a trainingvprogram centered around a
great amount of WOrk and high energy.expenditure was bene~-
, ficial in developing cardiovasoular effioiency and work |

capacity-as measured by the_Astrand'test,p

Sumnary

To better understand‘the effects three'different train-‘
'1ng programs had on. specific f;tness components the follow—
ing summary is 1n order | | |

ngponents Whlch Im proved Slgnlflcantly

1. Flfty yard dash - Group B and C.
2. Heart rate - All groups..

3. Maximum O, intake - All groups.

; lPer Olaf Astrand Work Tests with the Blcycle
Ergometer (Sweden), p. 29.
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L. Grip Strength - Right hand, Group C.

Componepts Which Improved Consistently but Not Signi-:

ficantle

1. Reactioh time - All groups.
2. Fifty'yard dash - Group A.
3. Vital capacity - All groups.

L, Grip strength - Right hand, Group A and B.
- Left hand, all groups.

5. Leg Strength = All groups.

Components Which Apparently Were Not Affepted;

1. Vertical jump - All groups.



'CHAPTER V
CONCLUSIONS AND RECOMMENDATIONS

The primary purpose of this study was to determine
which of three interval tralnlng programs would develop
an 1nd1v1dual to the max1mum of his ablllty for riding a
one mile sprint. The three interval tralnlng programs
consisted of Group A (speed), Group B (speed and endurance)
and Group C (endurance) |
On the basis of the data- collected in thls study the
following concluslons were made:
| l'h No statlstlcal 31gn1f1cance ex1sted between the
three‘tralnlng groups studled
2. A's 1mprovement was greater than that of Group B
or Group C
3. C's 1mprovement was greater then B's
A secondary purpose‘was to determlne the effects, if
fany,‘these biCycle treining'programs hedlon specific fit—“,
" ness components. o | | o | |
On the bas1s of the data collected ln this study the
follow1ng concluslons were made
1. A statistical s1gn1f1cance existed in Groups B
| and C for improvement in the 50 yard dash.' Group

A showed the smallest improvement in 50 yard dash

35
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“time but was not significant.
: 2; A Statistibal sighificance existed inlall groups
| for-imprqvemenﬁ in heért rates.after a 5 minute
bicycle ergometer test and predicted maximum O,
intake. o »l
3. A stétistical'significance existed in Group Cfs
'impfovement of right hand grip strengﬁh. - Improve-
ment dcburred_in Groups A and B of the right hand
and in all groups tested with the left hand.
L. Reaction time showed a small improvement of all
groﬁps betweén initial and final times.
5. _Vital‘capacity shbwed a éonsisteht improvement in
. all groups.
6. Leg strength showed a small improvement ofval1
groups between'initial and final'tésts,
7.  VéftiCal,jump showed a-very Smail improvement in
:Group-C while‘Grbups}A\énd B shoWéd no improvement.
,The,authdr recommends that future teét5>be conducted
with mofe subjects over a ibngerfperiod §f>time,_under
Similar conditions, using a more accurate'inétrument in

‘measuring distance traveled.
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