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PREFACE

1 HAVE not mtended this volume to be a text book. Tt 18 the
result of many years of actual contact with athletes and athletic
traners, and the resultant compilation of facts, observations
experiences and case histonies during thu period Rather may
1t be saud that the book 15 intended as an aid 1n order that the
methods which have proved satufactory m 30 many cases may
be of assustance to many others

My consultatons and conversations with athletes nd
trainens during the past years have convinced me that some
standard work tn simple fanguage would be of great bencfit to
them all and 1t was as a consequence of repeated pressure from
them that 1 decided to embark upon such a volume. For the
benefit of the majonty I have endeavoured to stmplyfy the vanous
techmcal terms so that they be more eanly understood, but 1t 1
not ntended to produce half traned practitioners of physical
medieme and T am certain that 1t will not do this My contacts
with trainers of clubsy large and small make me certam that
they are responsble persons who will apply intelhgently any
treatment suggested and are willing at a1l tumes to increase their
Lnowledge and boundaries for the benefit of their charges, thar
clubs and themselves.

IF this boak assists them n any way towards this goal then
1t will have succeeded in 1ty purpose. It may also oe the means
of awakening the germ already in embryo towards that further
and desired goal of proper competent, supervised traiming by
which responmble athleuc trammers may graduate from
recognized schools and so do away for All time with the un
qualified rubber who 1s a menace to all athietes

$ § Kmour
Harrow-on the Hill
August, 1950



FOREWORD

By Sir STANLEY Rous, cBE
Secretary to the Football Assoaiation

For a people to whom sport 1s a senous matter, the Brtish,
compared with many other nations, usually go about their
games 1n a surprisingly un serious way For us the enjoyment
and excitement are all that matter, 1nd the meticulous attention
to detml typical, for example, of the transatlantic speciabst,
15 conndered by most of us as tedious and irksome When we
run After a ball, who cares what cffect 1t has on the chemucal
structure of a certamn muscle, or what 1t does to the para

sympathetic nervous system? Such a light hearted view, of
courze, 1s basically to be adrured, but I think most sportsmen
after reading this book will come to the conclusion that as a
nation we may have erred 1n the extent to which we have
ignored the scientific approach

A fairly detmled knowledge of the different kinds of
physiological development required by different types of games
can be valuable for players and athletes, but for the tramer 1t
15 essential, and 1t 15 to hum that this book 1s specially directed
With 1ts help, he will be able to gain a useful grasp of the
development—muscular, respiratory carculatory and so on—
he should aim at fostering mn the men and women 1n his
charge.

The author givessenuibleadvice on dict and expertinstruction
in the treatment of the commonest mjuries The tramner may
consider that some of the things Mr Kmght has to say are
counsel of perfection, but 1n any handbook there needs to be
something of a blue-print 1n 1ts make-up The author however,
makes two smple, but none the less profound, points abundantly
clear that good traming 13 the best insurance against njury,
and a happy man 1s more likely to become a good athlete than
a sad one

Mr hnight concludes by making an nteresting proposal
for an Auociation of Certificated Athletic Tramers , to replace
what he calls the present hotch potch of bucket and sponge
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men I am sure he will concede that many of our trainers who
have learned their craft empincally are second to none, but
he 15 nght when he says that the general standard should be
roused considerably His book makes an important contribution
to thus end



INTRODUCTORY NOTFS
By Devis CoMPTON

I anmery glad to be assocated with the launching of a book,
which, by its helpful advice, will do much for athlete, trainer
and everyone assomated wath sport, to increase knowledge of
the cssentials, the groundworl, of sport, and to help make
fitter, keener and better athletes, and better quahfied trainers
With the extra knowledge they can learn from this bool, they
may assst 1 the prevention of imjury and, if the unfortunate
should happen, then at least know how to get the sportsman well
quickly and back into the game he loves and where the public
want to see hum. Not that this applies only to professional
athletes for the same help, advice and treatment can be applied
to all athletes, everywhere

This book sets a standard, 1t deals quite mmply with a
dufficult subject or number of subjects, and I have no doubt of
113 success wath the people 1t was wrnitten for

(A=



InTrODUCTORY NoOTES

By BERNARD [OY

T half back overreached as he went snto the tackle and both
he and the mude forward were off balance. There was a
uckemng crack which was hieard all over the ground 2y thar
legs met and they fell to the ground The half back s thoughts
flashed back a few years to when he had brolen a leg while
playing football and there had been the same resounding crack.
Feehng no pamn hamself he thought, Poar chap I have braken
his leg Then as he lay on the ground he saw the forward
Jump up and run away Good heavens, he muttered to
himaelf *at 13 my leg that 11 broken '

By this ime the trminer was on the field. Come on, get
up, he smd. Not on your hfe—1 ve broken my leg,’ was the
reply from the half back who knew only too well that a comph
cated fracture would follow the simple break if he put any
weight on the limb The only response from the tramner was
some massage to the hips and then he got hus hands under the
armptts to force him to hu feet Only by phvsical resstance
and an appeal to the ambulance men on the touchhine was o
greater tragedy averted

It sounds hke a farry story doasnt n? But it was not It
artually happened n o semor match in which I played and the
tramer was credited as bemng first-class at hus job

The saying a hule knowledge 15 a dangerous thing s
nexer truer than with foothall injunies Soccer 1s blessed with a
mulitude of enger well-doers whoe can do nfinne harm by
misplaced enthuniasm. I know well because I gave myself the
wrong sort of treatment for an mjury dunng my early pliying
days and as a result I mussed a whole season.

I believe Mr Kmight s book will do much to improve our
Lnowledge and treatment of myunes It wall also help to take
another step in the nght direction by speeding up the cure of
ingurtes  \ general practioner will prasenbe rest In a pro-
fesstonal club and for a keen amateur player the need 18 to et
back nto actian in the shortest posstble nme

xn



INTRODUCTORY NOTLS xi

I have left to the end the most important part of Mr
Rmght's work to which he nghtly devotes the first chapters
Injuries arc defimtely related to physical fitness—not only the
general phymcal tone but also ‘match’ fitnese The Dbetter
equpped a man 1s for the game the less hhely he 1s to recene
an mjury and the quicker his recovery if he does sustain one
These chapters have therefore an appeal for the ordinary
player as well as the truner, coach or medicl adviser

g“’“ﬁé_f_.
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CHAPTER 1
THF BODY DISIGN AND TUNCTION

I'ne body mny be compared to a machune or 1 fctory having
a certamn job or function to perform so that yust as it 1s important
for a good motonist to have a working knowledge of the com
bustion engine of ns motor-car, 1o a good athlete and espeoally
a good athletic trainer ought to have a knowledge of the function
and structure of the body

It1s intended that this work shall express imply and clearly
and as conustent at pawible with the medical terms a general
understanding of all the subjects necessary for the maintenance
of health and fitness of the athlete, and so that a tramer may be
guided 1n his job by a uscful grasp of the subjects involved
without over claborate techmical terminology  wherever
necessary suitable explanations will be offered either in foot
notes or in the glossary of terms

The study of the sTRucTURE of the body 14 known as
ANATOMY Thit 13 a word denved from two others which hiter
ally means 1o cut up as indeed all our present hnowledge of
anatomy 15 founded upon the work of early poneers who could
only learn by dusechon pHysoLoay 15 the study of the
ruNcTion of the body and again 1t 1s derved from two words
which mean a knowledge of nature

Anatomy and phymology are, of course only two of the
many branches of science Biology physies and chemustry are
all interwoven 1n the study of the human body though a
detaed knowledge of these 18 not necessary for the purposes
of this volume

In every part of the body structure and function are closely
related and this should never be forgotten All function 1s
based on the anatomical structure which 1n the cate of man 1s
largely heredutary but does vary according to the needs
placed upon 1t For cxample, the strength of o particular bone
and the construction of the muscles attached to 1t, depends, to
a great extent upon ats use. OF course a structure whuch 13
weak because of mjury may adapt 1tself remarkably to the
demands placed upon 1t

17



18 FITNLSS AND INJURY IN SPORT

The human body 13 composed of countless numbers of cells
cach bemng formed of a jelly like substance called Protoplasm
surrounding a nucleus or centre A simple example of a cell 15
a single frog spawn It must be remembered however, that the
cells forming the human body are so small that they cannot be
seen without the aid of a mucroscope

Therefore we learn that every part of the human body 15
made up of countless milions of cells, bone cells, muscle cells
cells which form the liver, the brain and 30 on Thus we can
approach the body and divide 1t into its different systems
These are

(1) Skelctal system.
(2} Muscular system
(3) Respiratory system.
(4) Curculatory system.
(5) Digestive system

(
(7) Reproductive system.

(8) Excretory system

(9) Glandular or Endocrine system.

To give the reader some inmght 1nto the functions and
importance of these vanous systems we can briefly enlarge
upon them

(1) Skeletal System The skeleton, comprising approximately
214 bones 1n the adult and forming about one-seventh of the
weght of the body It acts as the framework of the body and
forms the attachments for the muscular system

(2) Muscular System. Is made up of about 484 muscles,
attached to bones to hold the skeleton together and to move the
skeleton from place to place

(3) Resprratory System. Enables the body to breathe 1n fresh
air thus oxygenating or purifying the blood and to paws off
carbon dioxade, a waste product of our encrgy

(4) Ciculatory System Thus enables food and oxygen to be
carnied to all parts of the body and asssts 1n the chmidation of
waste products

(Note Its greatly asusted 1w 1ts work by the LYMPHATIC
system, which 13 an auxbary to the arculatory system.)

(5) Digestsve System. Allows the passage offoods to thestomach
and mtestines where the food 1 acted upon by many substances
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and comverted into other substances which are casily absorbed
1nto the blood stream The unwanted parts are excreted

(6) Mervous Spstere May be hikened to a telephonc exchange
—the brain, the mam cables—the spinal cord, the separte
lines or wires—the nerves The nenvous system 1 responsible
for co-ordinating every occurrence 1n the body and acung
upon the nformation recened

(7) Reproductire System In the male and the female are
responsible for the reproduction of the human species

(8Y Excretory System 1s divided 1nto four sections (a) shin,
(6) Lidneys, (c) rectum, (d) tungs cach giving off waste products
unnecestary to the body

(9) Glandular or Endecrine System The glands have the 1m
portant function of making secretions of substances which are
poured 1nto the blood stream 1n order that certain conditions
occur 1n the body to mantain the proper balance of Iife and
health. Too much or too little of these secretions throws the
body off balance. For example the pancreas secretes Insulin
and a shortage of this substance causes Diabetes

The lower forms of animals take 1n substances through their
surfaces but in the lugher amimal, of which man 1s the hughest,
there are special inlets which are adapted for this purpose
Here are one or two examples Luxcs are adapted to take 1n
OXYGEN and to give up CARBON DIOWDE, ahd the DiGEsSTIVE
TRACT takes in nourishment 1n the form of food which 15 eaten
and digested From thesc organs these substances are trans
ported by the BLOOD to the regions where they are needed and
the waste products are then transported to the regions from
which they will be excreted

Most of the nounshment supplied 15 used by the voluntary
muscles when they become active. They form about forty per
cent of the total weight of the body, and man not only uses
them for his activities but for any sustained exercise which he
undertakes

The voluntary muscles are under the control of the will and
the brain sends messages to them by means of the nervous
system It would appear from study that much of the work of
the body funcuons pnncipally to supply the needs of the
voluntary muscles

It 15 interesing to compare the funchon of the muscles
with the engine of 2 motor-car In both cases chemical energy
13 converted into mechameal energy  Chemucal energy 1t
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supplied as Carbon (C) and Hydrogen (H) which unite with
Oxygen 1 the muscle to form Carbon Dioxide (CO2) and
Water (H20) The vessel which carmes the supply of energy i
this uncombusted statc 13 the ARTERY and the products of
combustion are carried away by the VEms. The essential
clements of petrol for the engine of the motor-car are also
Carbonand Hydrogen and the exhaust from the petrol accumu
lated 1s Carbon Dioxide and Water The motor-car 13 supplied
with petrol while oxygen 1s drawn 1n at the carburettor In
the body the fuel we need 1s supplied by the food we eat and
the oxygen we breathe The digestive tract and the lungs are
mlets from the body surface with which they are continuous
at the mouth and the nose Other things besides food and ar
may get nto the digesive and respiratory tracts of which
bacterta may be onc If they get mnto the blood stream or the
muscles serious harm would be caused It 18 1n the study of the
structure of these tracts that we can see how they constitute
areas upon which the food and air are spread out m contact
with blood and separated from 1t by a thin layer of cells From
these surfaces absorption into the blood stream takes place by
a series of processes

Fuel for the body 1x for the most part supplied by starchy
foods and fats, but there are a number of other substances
which assist in the building up and repairing of the body tissues
Like runming repairs of a motor-car they arc needed 1n les
quantity if the condition and general state of the body 15 good
All human tusue consnsts of substances which have been part
at some ume or other of hiving tissue either of plants or ammals
This 15 especially true of Protein a substance containing
mtrogen of which all hiving tissues are bwlt In addition to
protein the body takes in small quantities of iron for the blood,
calcium for the bones 10dine for the thyroid gland and vitamns
for 2 number of purposes All these substances are obtamned
from foods denved from ammals or plants though some
clements such as 1ron and calcium may be taken 1n an inorganie,
or non living form

What 1s said for muscle can apply to all tusues of the body
with the exception of the heart where less fuel 15 used In order
to Leep these alrve and to reparr themselves all tusue has to
use a certain amount of fuel and 1t 19 supplied 1n the same way
as to muscle. This repair of the tusues 13 constant and the
slowing down 1s 1 charactenstic of old age The heart and lungs
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are essentiil organs of hife, but they re for the most part
servants of the museles and maost of the work they do depends
on the needs of the museles Tor example, if we tike heavy
exercise, more work 1s donc by the heart and lungs As this
exercise makes us hungry, more work 18 donce by the digestive
tract When we rest these organs are alco at rest, and therefore
Yess work 13 done by the body generally That 1s wiyy we are
told to rest in bed sometimes when we want muscles or organs
to repar themselves as quickly as possible with the minimum
of effort



CHAPTLR U
MUSCULAR ACTIVITY

Waew a muscle contracts st does not change us volume The
wme amount of muscle 1s there but 1t has re-dustributed stself
The muscle first of all shortens grows thicker and when you
touch 1t feels bard and firm  The muscle 1 made 1o contract by
the pasage of a nerve stumulus from the bram to us centre of
actvity which s called the motor pomt of the muscle It 15
also poasible to contract a muscle by tapping 1t sharply with a
rod or even 2 fountain pen As a part of his work the physo-
theraput very often has 1o sumulate a muscle or & group of
muwcles He can do thus by the application of an electng current
or by using chermicals If a muscle, because of an myury, cannot
move by wsell 1t must be made to move by these other means
These artsficial contractions and stimulations are very necessary
m many caws of myury o that the muscle 1 prevented from
wasang

A muscle v normally made to contract by a nerve smpulse
which comes to 1t a5 we have seen from the central nervous
systemn. In the case of voluntary movement which is under the
control of the will this comes from the bramn  Let us see exactly
how thus cecurs

When a nerve mmpulse passes down @ nerve a chemucal
change takes place and a8 wminute amount of dectriaty
produced When the nerve ympulies reach the muscle 1t causes
the releawe 1n the region of the nerve ending of a chemncal
substance whsch we call acervicroLmve, which acts on the
muscle and 1 then destroyed Thus we see that the contraction
of the muacle by a natural ympulse or stumulus 18 very short so
that 1if' 3 number of contrachons or a sastamned contraction 1
needed then 2 number of tmpulses or a switained mpualse must
paw from the bram to the muscles

1t would be mteresting to watch a muscle contracuon on
yourself Flex the biceps muscle st the upper arm and exasune
it while 1t contracts You will note a change both n dutribution
of muscle fbres and outline, The form iy rounder yet 1t 1s harder
to the touch At the same tme a very elaborate number of

2
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chermical changes take place and though it 1s not necessary to go
into detail A brief summary may be wndicated s follows  the
food carbohydrate? 15 changed into Blood Glucese?, which then
changes nto Glycogen® There 15 then a conversion of the
Glycogen mnto Lactic Acid* and finally what 14 left 15 Carbon
Dioxide® and Water Of course this descniption 18 only very
cursory but it will grve the reader a general picture.

For the onginal contriction oxygen 18 not necessary, beeause
muscle will contract quite well 1in an atmosphere of nitrogen
but, and this 1s important, 1t will not recoser for the next con
tracuon if no oxygen 18 present 1€ thus occurs 1t shows that there
1¢ an accumulation of lactic acid in the muscle and its continu
ance will cause a very rapud onset of fatigue. Thus 1s true of the
body generally as for example you may prove for yourself 1f
you run after a bus or tran While we are running for a short
period we do not need to breathe, but afterwards we are very
breathless This breathiessness 15 due to the rapid intake of
oxygen necessary for our recovery The body 1s saud to have an

air hunger and we gasp and gasp until we have got enough
air 1nto our lungs Thu scems to prove the theory that muscle
13 capable of mcurring an oxygen debt and 1t must be re
membered 1n all tratning for athletics

The substances which form mm muscle when 1t contracts
have a conuderable importance 1n a practical way for they act
on the walls of the capillanies 1in the muscle. This causes a
dilation or cnlarging of the capillancs and by this means a
larger supply of blood 1s transported to the active muscle.
What 1 also of importance 13 that because of the smaliness of
the molecules 1n the muscle tissue combiming wath the sub-
stances from which they are formed water 15 attracted into
the muscle fibres and causes a swelling 1f there 15 too much. It
1s thought by many authorities that thus swelling 15 responuible
for the stffness whaich occurs after heavy exereise In a welle
tramned athlete this swelling does not take very long to leave the
muscle because there 1 an efficent local circulation of blood
and Jymph In the case of persons unaccustomed to exercise

‘(Arbdg-d.rug Food which creates heat—and stores fuel,
1Blood Glucose End product follow iﬁ digestion of starch
h»d.r(n;l.uu\duzmproffnﬂ:a fos o foods, carbo-

tycogen Is converted glucose stored 1n the taues until required by the bod:
nhc.nnhrtmum:dlnm in the lreer and Mﬂmd\e rnxhﬂcny
.(I;cﬂcﬁdd End uct of glycogen created by musculsr activity

rbon dloxide 1 sste products resulting from muscular activity
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muscle power required m sprint
ing Note the development of the
thughmuscles vital to the sprmter
Exercmes for thighs and calf
muscles arc specnlly necessary

Demonstrated by
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where the local supply of blood and lymph 1s not so good the
swelling may last for many dnys

Soon nfter we commence exercise our hody becomes warm
This 15 because the muscles produce heat when they contract
There are two matn reasons for this, firstly, the mntenor of the
muscle 1 viseid, that 13 1t 15 glutinous or sticky, and there 1s
friction between the yvanous compenents of the muscles, and
sccondly  heat 15 released when oxidation, or the chemical
change which llows oxygen to be gnen up tthes place dunng
the penod of recovery The release of this heat causes an
merease of temperature which has two important functions
namely the drwing off of oxygen from the blood, nd the
dilting or enlarging of the local blood 1essels

It has alrcady been noted that when 1 muscle contracts n
clectnc current 1 produced 1n the muscle 1t 1s the study of such
currents which have proved that voluntary movement 1s the
result of a fusion of a vast number of contmctions

When a muscle contracts 1t does something 1n addition to
bringing about the movement of the body The contraction
compresses the blood capillaries and squeczes the blood from
them nto the veins. Ths 1s of great assistance in excresing 1
muscle because 1t increases the local circulation.

We all know that excessive use of any particular muscle or
sct of muscles will lead eventually to fatigue. It might be
thought that thus 15 solely due to exhaustion of the muscle but
actually this 15 not 3o For imnstance if a muscle cannot be
sumulated through its nerve 1t 1s possible to contract 1t directly
through the muscle 1self. This can be done by applving elec
trodes from a faradic or galvamic battery direct on to a muscle
If then a nenve block, such as a piece of ice, 19 placed on the
nerve and then we simulate the nerve for any length of ume
the muscle will at once contract when the 1ce block 15 removed
This shows that the nerve between the stimulus and the block
1 not faugued Thus seems to indicate that the fatigue occurs
in the region of the nerve ending and probably because the
muscle 13 exhausted and 1ts mechanism cannot produce the
substance of acetylcholine Before a contraction can take place
we have seen that 1t 1s necessary to have a nerve stimulus or
impulse. It 1s believed by physiologists that the chemical
substance which we know as acetylcholine 13 liberated at the
nerve endings by the arnval of the nerve impulse The act of
contraction oceurs and the acetylcholine 1s destroyed
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Fatigue i voluntary muscle 15 expected as a natural corol
lary of heavy exercuse. But the picture 1s further complicated as
1t can be shown that even when the muscle 1s fatigued 1t 18
st1ll posble to contract 1t by stmulating rts nerve through the
skin This tends to prove that the fatigue may not always be
1n the muscle but 13 actually 1n the nervous syytern. It 1s posable
that the fatigued condition anang in the muscle sends impulses
back to the nerve which prevents the musele being used to
excess and so avoids harmful or complete exhaustion

In addition to local fatiguc 10 muscles there 1s also a general
fatigue which appears to be due to a general exhaustion and
may be caused by the accumulation of fatigue products m the
body Such fatigue may be prevented by cutting down all un
necessary movements and the movements of large bulk of
muscles It 1 surprising how such a small thing as a bhster on
the foot can cause fatigue because 1t calls into use larger
groups of muscles which are not normally used in runnimng or
walking

The sensation of fatigue occurs when muscles are used to
excess It scems probable that a concentration of fatigue
products assemble 1n the fatgued muscles and that they sttmu
late the sensory nerve endings in the muscle thus cauung pam
It 13 almost certam that ene of the most important offenders 15
lactic acid for thus substance seems to accumulate tn a fatgued
muscle especially when the local circulation 13 deficient. There
13 1indeed evidence that a solution of lactic acid will produce
fatigue and certainly general fatigue depends upon the amount
of muscle used.

It 15 therefore essential, if we wish to get the maxmum
benefit from our muscles to see that they are not over fatigued
and that the local arculation 15 enough to get rd of the acid as
and when 1t 13 made Certanly activity benefits 1n many cases
by rest, but these rest pauses should be regulated and properly
spaced Too much rest following hard exercise will lead to
laziness and waste 1n the muscle and if this 15 continuous a
reduction of output of the muscle strength will follow On the
other hand too much work 13 equally bad. Usually the common
sense of the athlete or the trainer will be the best judge of the
amount of rest neccssary  Every athlete must assess for himself
the individual capabithty of s muscles and every period of
hard work should be followed by a sufficient period of rest but
nat too much <o that activity 33 mmpaired It s the tramer s job
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b3 FITNLSS AND INJURY IN SPORT

therefore to make careful calculattons of the quahty’ of the
muscle i any athlete and together with a common sense
assessment of the tone of the body as a whole he will know how
to space the work and rest perrods



CHAPTFR 111
MUSCIITS AT WORK

WEN they are working muscles have three essentinl properties
They re (a) Contrcttlity, (8) Extensibility, and () Flusuerty
To 1 great extent these properties exist in muscles when
they are 1t rest but, of counse, only to 1 smaller degree
When muscles arc not actunlly engaged in the performance
of a movement they are 1n a shight state of contraction  This 19
known as muscle tone about which more will be said later All
healthy voluntary muscles show this statc of tonc to some
extent, but 1t 15 greater 1n those muscles which assist the ercct
posture agamst the foree of gravity  Muscle tone may be stmply
described as a state of the preparedness’ of muscle tissue to
respond to a call to action, and converscly poor tone in muscles
will inevitably produce a poor response
A muscle can be compared to a picce of elastic Il you stretch
elastic 1t gets longer and thinner and when 1t 1s released 1t wall
recoil  With elastic, however, the extension 13 umiformly
extensible each portion of 1t stretching under the same weight,
pull or tension Muscle will stretch only a definute length, and
with increasing tension or pull 1t will stretch less and less
beyond a certamn length. Once 1t has reached the hmat of its
casy extension there 15 some resistance
One of the odd things about extenubility 1n muscle 15 that
1t 1y actually increased by contracting That 15 to s1y a given
werght stretches a contracted muscle more than 1t does the same
muscle when 1t 18 not contracted This 13 important because 1t
reduces the liability of a muscle to be torn from its attachment
if contracted suddenly or if the muscle 13 cold
A muscle has a further safeguard by what 1s called the
lengthening reaction which depends upon the nervous
system This means that whenever the tension or pull 1s too
great, further contrachon becomnes impossible and 1t will
fact relax
Extensibility in a muscle must not be confused with relaxa
uon of tone As already stated all muscles while at rest are 1n.
a state of parual contraction Thus 15 known as tonus During
29
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the contraction the opposng muscle, called the ‘antagonmst , 1
reduced through the automatic action of the nervous system,
and this produces an appropnate relaxation After a muscle 1
moved 1t can be brought back to its former position by the
movement of the antagomst, and also by a relaxation of the
first muscle. Thus we see that muscles are arranged in pain,
each pair bang antagonstic to the other

Muscles are generally named according to functton Those
which bend the lunb are known as riexomrs those which
straighten are exTensors. If you place your right forearm on
a table and twist your wrist to the left or nght you will notice
that the palm of the hand 1s facing upwards when the wrst 13
turned to the right. This action 13 known as sUPINATION, and
if you now reverte the process, turn your wrist to the left and
cause the palm to face downwards 1t 15 pProNATED If you lie
flat on your back with your face to the ceiling your body 15
said to be mn sUPINE ponition  and 1f you are on your stomach
with your face to the floor you are 1n the PrRONE pontion. The
ADDUCTORS are those muscles which draw your hmbs towards
your body and the appucTORS draw the Iimbs away from the
body ROTATORS assist 10 rotation movements

The erect position of the body 18 maintained by the com
bined influence of a number of muscles acting at the same tume.
The whole weight of the body rests on the arches of the feet.
The body may be supported mn any position providing 1ty
centre of gravity 1s stuated vertically over any pomnt in the
spacc enclosed by the feet On account of the large number and
suppleness of the jomnts the centre of gravity cannot be man
tained without the contraction of certain muscles which give
ngidity to the body

When a person begins to walk he first inchnes the body
forward then rases one foot swinging the leg forward one step
and the foot to the ground again Now for a moment the legs
form wath the ground an nosceles tnangle, but, before the foot
reaches the ground the contraction of the calf muscles of the
other leg rawses the heel and propels the body forward The
weight of the body s thrown on the first foot, and the onc
behind swings forward and passes n front of the other A
forward motion 13 thus given to the body which can be main
tamned for a considerable time without the expenditure of much
energy It will be noticed that in walking both feet are never
off the ground at the same time.
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30 FITNESS AND INJURY IN SPORT

the contraction, the opposing muscle, called the ‘antagomst 15
reduced through the automatic action of the nervous system,
and this produces an appropnate relaxation. After a muscle is
moved 1t can be brought back to 1ts former ponition by the
movement of the antagomst and also by a relaxation of the
first muscle, Thus we see that muscles are arranged 1n pairs,
cach pair being antagonutic to the other

Muscles are generally named according to function Those
which bend the limb are known as rLExXoms those which
straighten are ExTENsORS. If you place your nght forearm on
a table and twist your wrist to the left or nght you will notice
that the palm of the hand 18 facing upwards when the wrist 1s
turned to the night This action 15 known as supmvATION and
1f you now reverse the process, turn your wrist to the left and
cause the palm to face downwards 1t 15 PRONATED If you lic
flat on your back with your face to the ceiling your body 1s
said to be 1n suPmNE position, and if you are on your stomach
with your face to the floor you are 1n the ProvE posttion The
ADDUCTORs are those muscles which draw your hmbs towards
your body and the aepucToRrs draw the limbs away from the
body ROTATORS assist in rotation movements

The erect position of the body 1 maintained by the com
bined influence of a number of muscles acting at the same tume.
The whole weaght of the body rests on the arches of the feet
The body may be supported 1n any ponton, providing 1ts
centre of gravity 1s mtuated vertically over any pownt 1n the
space enclosed by the feet On account of the large number and
suppleness of the joints the centre of gravity cannot be main
tained without the contracnon of certamn muscles which give
ngdity to the body

When a person begins to walk he first inclines the body
forward then raises one foot swinging the leg forward onc step
and the foot to the ground again Now for a moment the legs
form with the ground an sosceles trangle but, before the foot
reaches the ground the contraction of the calf muscles of the
other leg rmses the heel and propels the body forward The
weight of the body 1s thrown on the first foot and the one
behind swings forward and passes in front of the other A
forward motion 1s thus gren to the body which can be main
taned for a considerable tme without the expenditure of much
encrgy It will be noticed that in walking both fect are never
off the ground at the same ume
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As the forward motion of the leg 1€ 1 swinging motion 1t
follows the I of the pendulum The longer the pendulum
the slower 1t swinge Henee the naturl step of 1 chuld 15 much
quicker than that of 1 grown man Running differs from walking
n that the heels are not brought to the ground, and both feet
are off the ground for short peniods at exch stride. Contraction
of muscles 15 much more rapid and powerful, and the contrac
tion of the extensors of the thigh adds greatly to the force which
propels the body forward Thus any athlete who can increase
the power of contraction of the thngh extensors can increase his
speed and particular attention to preserving tonc in these
muscics 13 an 1dvantage

Jumping resembles runming s far as the action of the
muscles 1s concerned, but the legs act simultancousty instead of
afternately 10 that the body 1 thrown forward 10 a greater
distance

In all athletic pursuits not only muscles but also the LEvERS
of the body play an important part Stnctly speaking a LEVER
1 a fixed bar capable of moving freely on a fixed pownt. Thie
fixed point 1s known as the rurcruag, and 1t s the point through
which the weight of a given action will pass Levers are of three
orders depending on the position of the fulcrum, the place at
which the force 15 applied and the point where this force 15
resisted

First order This 13 where the fulerum 1s between the power
and the weight as 1n a see-saw

Second order 1n which the weight 15 between the fulerum
and the power

Thard order 13 where the power 1s between the fulerum and
weight.

The majority of the levers found in the skeleton are of the
third order

Muscle Tone

I have stated earhier that muscle tone 13 u state of pre
paredness of muscle for action The importance of muscle tone
cannot be too greatly emphasized for 1t 1 this tone 1n the bulk
of the body muscle self which wall make the difference between
2 spht second action and a sluggish action The trained athlete
must have split second action and therefore he must have tone.
The muscle has to be ready to move when it 1 instructed, or 1n

ather words when the mpulse 18 first received It 1 useless
C
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34 FITNESS AND INJURY IN SPORT

developing mere bulk 1 a muscle when tone 1s absent, for the
sumple reason that an over bulky muscle cannot respond to the
call made upon 1t when 1t 15 most necessary

If you place your hand over a muscle 1t should feel shightly
firm, elastic and give a litdle to the touch. It 13 not fully relaxed
even when 1t 13 not being voluntanly contracted Thus 1s a good
test of the state of tone 1n a muscle The reason for the quckness
n response in muscle 1o tone 13 simply that 1t has no slack to be
taken up

Types of Muscle Work

Muscles are said to have a point of oriomN and a point of
mErTION To perform the funcuon of contraction a muscle
needs a normally fixed pomnt of attachment—its origin, and a
movable pomt of attachment—its insertion A muscle rarely
has a completely fixed pownt of ongin. This does occur 1n some
places, for example, mn the face, where one end of the muscle
arues from an immovable bone and inserts into the skin
providing the muscles of facial expression.

Muscles are described as working in the following ways
(4) CONCENTRICALLY (b) ECGENTRICALLY and (¢) STATICALLY

(@) Concentne Work During this type of work the muscle
becomes shorter and thicker and feels hard because the ongin
and msertion approach each other Ususlly the insertion
approaches the ongin because the latter 13 the more fixed

(6) Eccentric Work This occurs when a muscle 15 1n action
but the attachments are drawing farther apart and the muscle
gets longer and thinner It still feels hard because tt 13 working
In other words, 1t 13 lengthening 1tself by gradually lettng go to
the pull of an outnde force

(¢) Stahc TWork. This happens when a muscle or group of
muscles 1s at work to hold a grven postion No actual movement
takes place although the muscle 15 defimutely 1in action. For
nstance when a policeman on pomt duty extends his arm
honzontally the abductor muscles of the shoulder are working
statically because the pull of gravity tends to force the arm to
the side Static work 1 undoubtedly the most tiring work of all
Most soldiers wall tell you that 1t 13 more tinng to stand to
attention on a parade for some time than engage it any active
exercise  The reason 15 this—fatigue products collect in the
muscle and because of the slowness of the circulation n a not
30 active muscle 1t 13 harder to get nd of them.
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Range of Muscle 1) ork

Muscles may work an three different rnges 10T RANGF—
this s the path traversed by 1 musele when it contrcts from ts
greatest possible lengtheming to 1ts greatest possible shortening
This distance 15 usually divided into Inner and Outer range.
INVER RANGE—IS the distance between the midpoint of 1ts full
range and s greatest possible shortening OUTER RANGE—IS
the distance between the greatest posable lengthemng and the
midpoint of full range.
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X

(@)

@)
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Full range s shown by the greatest possible lengthenmg to the
greatest possibke shortenmg and 15 demomtrated by () to (a).

Inser Range n the dutance between mud pomt of full range
and the greatest possible shortenmng (Figs (8) to (a))

Oster range B the dotance betnern the greatest possible
ing and the mud pont of full range and shown by

lenathen
Figs (c) to (8}
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CHAPTER IV
GROUP ACTION OF MUSCLES

MuscrLes constitute the red meat of the body and have alreads
been descnbed as having a pomt of origin and a pant of
tnsertion. The orimv under normal movement remans fixed
and the nvsERTION 15 the part which moves. Therefore muscular
movement generally takes place from the ongin of a muscle
towards 1ts msertion.

In order to more fully appreciate the action of muscles
perhaps a brief description of structure and attachments will
be helpful. Generally speaking muscles have ther man
attachment to bone, but sometimes they are attached to the
decp fascia or the skin. This has been mentioned earlier you
will remember 1 the muscles of facial expresgon. Some muscles
are attached to the tendons of other muscles Most muscles
especially those from the long bones are directed straight from
the pomt of ongin to the point of mnsertion, but 1n the case of
other muscle groups where for the sake of economy of mos ement
a smaller contraction and a more rapid muscular action 1s
necessary they are directed obliquely Some muscles 1n the
trunk are a good example, to enable us to turn our trunks with
the simplest possible movement and incidentally the great
saving of a conuderable amount of energy

Each muscle consists of a large number of muscle fibres
bound together 1 bundles and very largely the shape of the
muscle will depend upon 1ts arrangement of fibres. These
fibres are the working parties of the muscles but they are not
all working at the same ume.

A muscle may be fully contracted but thus does not mean
that all the fibres are m action. A conuderable number are held
n resenie, and when thar fellows get fatigued they are ready
to take the stramn. It 15 2 matter of doubt whether a muscle 15
completcly at rest because some of the fibres are in action under
all arcumstances and 1t 1s this which 1s responsible for pro-
ducing the tone m muscle to which reference has been made.

Muscles act on jomts and perform certain movements
which can be grouped as fallows

kL]
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CHAPTER IV
GROUP ACTION OF MUSCLES

MuscLes constitute the red meat of the body and have already
been described as having a point of ongin and a pomt of
insertion The orieN under normal movement remams fixed
and the msERTION 13 the part which moves Therefore muscular
movement generally takes place from the origin of a muscle
towards 1ts insertion

In order to more fully appreciate the action of muscles
perhaps a bref description of structure and attachments will
be helpful Generally speaking muscles have thar main
attachment to bone, but sometumes they are attached to the
deep fascia or the skin. This has been mentioned earlier, you
will remember 1 the muscles of facial expression. Some muscles
are attached to the tendons of other muscles Most muscles
especially those from the long bones are directed straight from
the pomnt of ongn to the poimnt of nsertion, but 1 the case of
other muscle groups where for the sake of economy of movement
a smaller contractton and a more rapid muscular action 1s
necessary, they are directed obliquely Some muscles in the
trunk are a good example, to enable us to tum our trunks with
the uimplest posnble movement and ncidentally the great
saving of a conutderable amount of energy

Each muscle conusts of a large number of muscle fibres
bound together in bundles and very largely the shape of the
muscle will depend upon its arrangement of fibres These
fibres are the working parties of the muscles but they are not
all working at the same time

A muscle may be fully contracted but this does not mean
that all the fibres are 1n action A considerable number are held
m reserve, and when ther fellows get fatigued they are ready
to take the stram. It 13 2 matter of doubt whether 2 muscle 15
completely at rest because some of the fibres are 1n action under
all arcumnstances and 1t 15 this which 15 responsible for pro-
ducing the tonc 1n muscle to which reference has been made

Muscles act on jounts and perform certain movements
which can be grouped as follows
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40 FITNESS AND INJURY IN SPORT

(a) Protagomsts These are the prime movers 1n any muscular
action

(6) Antagomsts These are conudered to excrcise a controlling
mfluence on the action of the protagomusts Their function may
be described as ‘paying out the slack as perhaps one mught
control a moving object by relaxation of a rope attached to it
Antagouusts also control movements imuated by gravity For
example, hold your arm horzontally extended, you will notice
how difficult 1t 13 to keep 1t 1n the same posstion without some
effort owing to the pull of the gravity force. The antagonutic
effort of the adductor muscles of the shoulder enables your arm
then to remaun in the extended position as long as you wish,

During mfancy we are much occupted 1n teaching the
antagonsts to control the protagomsts, for until co~ordination
between these groups 1s perfected we arc unable to hold the
body erect to stand up or even to walk You will gather then
that this controlled relaxation which we take so much for
granted 1s the result of much practice and tramning

THE OBJECT OF ALL PHYSICAL TRAINING MUST BE TO PRODUCE
A CO-ORDINATED AND CONTROLLED MUSQULAR RELAXATION
WHICH I3 THE KEY TO BALANCE, POUSE AND GOOD POSTURE, 50
ESENTIAL IN THE ATHLETE.

(¢) Synergusts are the third group and they collaborate with
the protagorusts Their function 1s to facilitate and localize a
particular movement For instance, take the case of a boxer
getting ready for a fight Before he can hut his opponent with
any effect he must make a fist, but 1f he just filexes his fingers
and wrist he only makes a fecble fist. There 15 very little hithng
power So1fa good fist 15 to be made, with strong hitting power
1t 15 essential to Hex the fingers ard extend the wrist The wrist
should be extended to the midpoint of 1ts range and the fingers
flexed compactly the wrist should be then turned honzontally
so that the power of each punch 1s delivered with the knuckle
part of the fist. The clenched fingers are facing downwards and
not up and down. If the latter 1s done, the muscles of the fore
arm and the biceps are often jarred and perhaps a bone n the
wrist may be broken 1 have seen this happen often, especially
by amatcur boxers although professionals are not altogether
faultless on this score. Now assume that you have mn fact made
your good fist. It feels ight but strong and 1s 2 good weapon
How has 1t then been achieved? The extensors of the wrist
have acted as colliborators or sYNERGISTS 1n the mov ement, and
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FNFRCISF AND CIRCUI ATION

1 RE arculatory system conssts briefly of the Heart, the
Artenes the Vans and the Capilfancs The Heart 1s the man
argan of arculation and 18 respansible for pumping the bloed
through the body The Arteries comvey the blood from the
Heart and 1t 1s then carmed through the Capillanies, into the
\ eins, and back to the Heart The colour of the Arterial blood
18 brght because 1t has been oxygenated or punfied, and the
blood 1n the Veins1s darh and dusty because 1t carmes the waste
Capillanies are small vessels connecting the two, and there are
many bleod capiliares which form an ausshary svstem, the
ABSORFTIVE, and their duty 1s to collect nutrition from varous
parts of the body and empty 1t into the blood stream It also
helps to repair waste and furthers growth.

The effect of exercise on blood arculation 18 enormous, the
rate of circulation being increased at least three times m an
ordinary person unaccustomed to exerase and, of courte,
much more than this in a trained athlete The increased flow in
the active muscles 15 produced 1n two ways—by dilating (en
largming) the blood vessels m the muscles themselves, and by a
nse 1n blood pressure

Blood conmusts of a flwd or pLAMA which 15 ninety per cent
water and the remander 1 protein or albuminous very much
like the white of an egg There are also some salts, especially
sodium chlonde (common salt) The amount of salt present 1n
the blood 15 normally 09 per cent and thu 1s referred to as
RORMAL SALINE which 18 often used as a blood substitute after
severe bleeding It 1y eanly made by adding a teaspoonful of
salt to a pit of water Blood plasma therefore 1s faintly alkaline
and 1t never becomes acid aince an acid bloed 15 not compatible
with fe In the body there are a large number of chemical
mechanisms which see to 1t that the alkaline reaction 1s constant

In the fluid or plasma are suspended the RED AND wWHITE
corruscLes and naturally the former are so-called because they
contain a red tron pigment which 13 chiefly responuble for the
carmage of oxygen and carbon dioxade, When blood 19 fresh,

41
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by first extending and then fixing the wrust, they enable the
flexors of the fingers to act powerfully They have also helped to
release a ‘tautness’ in the forearm muscles and the biceps of the
upper arm

(d) Fixatwn Muscles collaborate with the protagonists by
steadying or fixing the bone or bones from which the protagonist
originates or 1to which 1t 15 inserted For example, the biceps
could not take any part in flexing (bending) the elbow joint
when the forearm 15 pronated (that i the palm 1s face down
wards) since the muscle 1s naturzlly a supimnator (it normally
assists tn the reverse movement and turns up the palm when the
clbow 15 flexed or bent) 1f1t were not for the fact that the radius
(bone of the forearm on the thumb smde) has already been
fixed by the pronator muscles

It will have been seen that muscles never work singly They
are always 1n group action, and 1t 18 this harmomnous interplay
within the group which brings about the perfectly controlled
and co-ordinated actrve movement, no matter how sumple or
difficult 1t may be.

You will have read earlier that all muscles work from the
central nervous system by what are known as ‘motor nenes
There are also sensory” nerves by which tmpulses pass back to
the bram So you can see that nerves not only cause muscles to
contract but they are essential 1n the preservation of good tone
tn the muscle At the same time they convey messages from the
muscles to the brain which 15 essential for co-ordination and
sense of pomtion.

All muscles have a good blood supply but tendons do not
Most tendons have a covenng or sheath to avoid fraction, and
these sheaths secrete a flud which acts as a lubnicant and helps
1ts movement. When a tendon 15 strained these sheaths become
inflamed and often grve rse to a condihon common to most
athletes at some ttme and known as tenosynovitis The name
arses from the name of the sheath of the tendon—svyNoviar
sueaTH—and the fluid 1t contains 1s sYyNoviaL FLUID
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the pigment 15 soluble And can cwly be washed If you cut
yourself 1nd wipe up the blood with 1 handherchief 1t 1s easy to
wash the blood out by rinsing under a cold tap Onee the blood
has dned, however, the pigment changes character and 1s
difficult to remove Red blood cells are made i the red bone
marrow which occurs 1 the ends of the long bones and 1n the
flat bones of the body Perhaps this gave nse to the old saying
What s bred 1n the bone comes out 1n the flesh” In the unborn

child the red cells are made in the long bones, the spleen and
the lner Red blood corpuscles ne only a very short while and
are constantly renewed It might be interesting to note that of
All the cells in the body mature red blood corpuscles re the
only ones which do not possess a nucleus

Whte blood corpuscles arc fewer 1n number than the red
cells. They can be called the fighters of the body and scavengers
of the blood for they take up and digest bacteria. If you
examine pus from an infected wound, you will notice its charac
tenistic colour 1s due to the white corpuscles which have been
killed by bacteral toxins while defending the blood’s healthy
state. As soon as an infection occurs these white cells leave their
storehouses and therr numbers 1n the bload are increased Thu
also happens during exercuse and 13 a protection aganst the
waste products

The average person has about nine pints of blood of which
one pint may be removed with safety Its use 15 that 1t acts as
a transport system carrying substances all over the body
wherever they may be needed Its circulation 1s so controlled
that 1t can increase the amount of blood to any part of the body
whuch 1s active. The whole mechanusm 15 keyed to mostly meet
the needs of the voluntary muscles, 1t can compensate itself for
any loss of blood and adapts 1tself to changes 1n the posture of
the body Changes during activity are brought about by rawng
the blood pressure and by opening up blood vessels in the active
part at the same time

When a muscle 13 brought 1nto action and contrmction
occurs 1 number of chemical substances are produced which
enlarge the circulation 1n the capillanes The most important
substances are lacuic acid and carbon dioxide An 1dea of this
enlarging (or dilation) can be casily demonstrated if we tie a
piece of string round a finger for a few minutes When the
arculation through the finger 1 stopped the chemical substances
produced by the tusues accumulate. When we remove the
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The best long-distance runners are those with slow hearts,
where the heart mte 1s normally around fifty and the heart has
m these instances 1 greater mnge. A normal untruned person
having 1 heart riuc of say, eighty, would never make 1 distance
runner In fact he would nes er make a runner over any distance

It 15 my own opimon that all athletes in traiming should have
a weekly check on the heart mite by the club doctor A heart
rate of over seventy 18 certanly too fast for any athlete in
traiung
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string we sce that the finger will flush because of the greater
amount of blood present in the dilated or enlarged capillanes
of the skin ' When a muscle contracts 1t produces heat, and thus
heat brings about a relaxation of muscles, ncluding the
muscular walls of the blood vessels To some extent the nervous
syster has a controlling effect on blood vessels

The Control of the Heart

The Heart 13 a pump but 1t 15 different from any artificral
pump 1n that 1t can increase its output according to the needs of
the body It does this in two ways—by increasing its oufput per
beat and by increasing its rate The heart does not suck blood,
1t 1s filled by blood under the pressure in the verns—the higher
the pressure the more the heart 1s filled. It can enlarge to the
himit allowed by the wall of the heart (pericardium) ! When
extra blood reaches the heart 1ts muscular wall 1s stretched To
counteract this, the heart contracts with some force and drives
out the extra blood The rate of the heart 15 governed by an
area near the entrance of the great veins and 1s known as a
pace maker’ This area 1 affected by impulses which come
from the nervous system and are distributed throughout the
heart, When the pace maker 1s stmulated, the impulse
spreads out 1n a fan shape to a2 bundle of tissues which conduct
the 1mpulse through muscles to parts of the heart cavittes

The heart has an acton which quickens or accelerates 1t,
and another which retards or dimimshes 1t They are both
controlied by scts of nerves, and these are called svarpaTHETIC
for the former and PARA-SYMPATHETIC for the latter It 1s the
action of the para sympathetic which slows down the rate of
the heart when we are at rest, and 1f 1t were not for this we would
get very little benefit from rest These nerves must not be taken
as being 1n any way m opposition as 1n the case of muscles
Actually they can be classed as co-operators for when the
activity of one 1s mncreased the activity of the other 15 decreased
It can be canly understood from this that the more exercise
you take, the more active does the para sympathetic become,
and as a result of thus the heart has a greater range of activity
In all cases of phymcal acavity or in the mental excitement
which often precedes or follows phyncal activity the acuvity
of the sympathetic nerves 18 accelerated while the activity of the
para sympathetic 15 diminshed

1Perimaround cardso=the heart,
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The best long-distance runncn are those with slow hearts,
where the heart mite s normally Around fifty and the heart has
m these mstances 1 greater rnge A normal untruned person
having 1 heart rate of say, aighty, would never make a distance
runner Infact he would never make 2 runner over tny distance

It1s my own opimon that all athletes in traming should have
a weekly check on the heart rate by the club doctor A heart
rate of over seventy 1s certamnly too fast for any athicte in
trumng



GHAPTER VI
EXERCISE AND RESPIRATION

TrE man organs of Resprration are the Larynx (or voice box)
the Trachea, a tube which extends from the larynx to the chest
and two smaller tubes dividing from the trachea known as the
Bronchi and the Lungs

Many of the lower ammals can take in the oxygen they
require through the surfaces of their bodies but man, being a
higher amimal, depends on the Lungs All iving things require
oxygen or they die Oxygen 13 used as we have already noted,
to burn the Carbon (C) of the foodstuffs and to convert 1t mto
carbon droxide (CO2) and hydrogen, which 1 converted mto
water (H20)

Lungs can be umply described as a large mass of spongy
substance conmsnng of smaller sponges or Sacs all stuck
together

The tube, or Trachea 1s kept supported by a series of
cartilaginous nings and you can easly feel them if you press oh
the neck It divides into two mawn tubes, the Bronchi, m the
upper part of the chest, and then sub-divides into smaller and
smaller tubes called Bronchioles The bronchioles open into the
aur sacs of the lungs which are known as the ALvEOLL

In the bronchioles the cartilage nngs are replaced by rings
made of the muscle fibres which at each expiration (breathing
out) contract In the normal person this contraction 1 only
slight, but m persons suffering from certamn respiratory
dueases such as asthma, the contraction will be excessive.

Dmviding the chest cavity from the abdomen 1s a thin
muscular partitton called the Diaphragm, which 13 used mn
resprratton It 13 normally dome shaped but when you take a
decp breath the dome flattens and at the same tme the nbs
are raued so that the capacity of the chest cavity 13 increased
and there 15 room for the air which you have taken in As there
18 no other opening into the chest but the trachea and the blood
vessels, air (and blood) are sucked nto 1t during each inspiration
(breathing 1n)

The structure of the lungs 13 adapted to 1ts function In the
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alveolt the air comes 1nto contact with the blood and m some
places the same cells nct as a wall to both an air alveolus and a
blood capillary

Dunng exercise more oxygen 13 used by the body, so that
blood 1n the vems contains less oxygen and morecarbon dioxide
In heavy muscular excreise blood 1n the arteries nlso contains
a large amount of carbon dioxide

Thr shows the Trachea the Bronchi and
the Bronchioles end the Lungs snd Diaphragm
m outlme snd the smaller mact has been
enlarged to show the prmaples of respimtory
exchange of air and blood m & lung alveolus

Respiration 1s controlled by the chemical composition of the
blood and by nervous impulses There are in the brain certain
arcat known as the resprratory centres which are senmtive to
changes in the amount of carbon dioxide 1n the blood. A definite
amount of carbon dioxide 13 necessary in the arteral blood for

the proper function of the respiratory centres This can he
n
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demonstrated on yourself If you purposely overbreathe, the air
1 the lungs becomes almost hke atmosphenic air An excess of
carbon dioxide leaves the blood and passes through the lungs
Therefore the brain gets less and normal respiration 1s reduced
So you can see that 1t 1s the carbon dioxide 1n artenal blood
which goes to the brain and 1s responsible for stumulating
those parts of the brawn, which control the centres of respiration
and circulation,

Many of you will have heard that a new born baby recaves
a hearty smack on the buttocks Thus 1s done for a very definite
reason. Respiratory centres are sumulated by the nerves,
especially from the skin. As the respiration of the baby was not
efficient, an energetic stimulation of the skin nerves was per
formed by the smack on the buttocks. This causes the child to
gasp and generally 1t breaks into a loud cry, which bnings mnto
function the normal respiration

We will have seen so far that adequate resprration depends
on, prmapally a good crculation, sound lungs and proper
function of the blood to carry oxygen and other gases

Breathlessness occurs often tn exercise and this 13 because
there 15 too much carbon dioxide m the blood At first, the
additional carbon diomde produced by the burmng of carbon
goes through the lungs into the artenal blood This stumulates
the centres of resprration which sends down messages and the
chest breathes more deeply untl the respiratory movements are
adgusted to the needs of the body

Often breathlessness occurs at times of quiet and rest and
this should be taken care of by consulting the club doctor

There 13 no doubt that exercise 13 the best way to increase
respiratory activity and the capacity of the chest and lungs

Breathing exercises are generally sound and efficient, but
they must be done carefully and slowly There must be no
hurry forif exercises are done at the normal rate of breathing,
the decper respiration during the exerase will wash out the
carbon dioxude from the blood which as you have scen is
essenual for the proper action of the mechansm controllng
the blood vessels,

b.cepng fit by runming should also be done slowly first of all
and 1t 1s far better to run a short dutance, rest for a breather
and then continue, than begin by hard and fast sprnting untd
exhausted. Personally I cannot see any value in this method of
keeping fit, becawse, of all purmuts running uses additional
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oxygen while 1t produces, al the same fime, carbon dioxide nd
lactic acid, the products of waste wnd fatigue.

In all phyneal exeraise circulation and respirition are closely
related Duning exercse an athlete may require anything from
ten to fifteen times the Amount of oxygen which would be
sufficient at rest In many 1thictic pursuits, notably rowing and
cross-country runmng, the athlete will huwe to push his
phymcal excrtion to 1ts fullest He will be ‘flat out and will need
a vast supply of food and oxygen, plus the ability to transport
this 1n energy to his muscles and to be able to get nid of the
accumulation of waste products which he has made, and wall
continue to mahe as long as the exertion lasts This 15 the basic
relationship between the two systems

The importance of a properly functioning and sound heart
13 a matter of the ughest importance It 13 1n fact ymportant to
anyone, but in an athlete 1t 1 vital The output of the heart at
rest 15 roughly 4-6 litres? of blood each minute. Dunng a hard
game of football or cross-country run or boung match the
output of blood 1n the heart may nse to anything from 15-24
Iitres per munute. The average during any muscular activity
may be put at 20 htres per minute. The two factors which
mfluence the output of the heart are (1) the output per beat
and (2) the pulse rate It should be noted that the muscular
heart of the phymecally fit athlete does not have to beat so fast
as that of an untrained person to produce the same output per
mnule

Dunng cxercue the blood 13 viterd (glutinous or sticky)
because of the loss of salts and water

After severe exercise there may be some acidonis in the
blood and tissues This means that the blood has lost the
alkaline reaction or a portion of 1t though 1t 13 not completely
acid Many boat race crews have m fact shown a low acidity
after a very exhausting race This 13 one of the most frequent
causes of physical exhaustion and leads me to advise the alt
habit m traimung I recommend o daily tomc of a pint of
water to which has been added one teaspoonful of common salt,
to all athletes 1n training 1 know from expenience what 1t has
done for many athletes benides having been of very great value
dunng the war to troops fighting 1 the Far East I noted

that the madence of exhaustion from all forms of exerase,

'One htre equaht 1 75 piats of 1 000 cubxc centimetres (by capadty)
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whether marching over rough country in the tropics, or tramning
for athletics at home, dimunished when the salt habit’ was a
daily occurrence, and from the experience gamed I would
recommend 1t without hesitation to all athletes This habit
has become now a part of my daily routine, even though I no
longer engage 1n arduous physical pursuits



GUAFTER VII
FNFRCISF AND THF I YMPHATICS

WE have already noted 1n a previous chapter that the vewns
carry blood from the tissucs, but these tissues also carry another
fluid by a separate sct of vessels which 15 known as Lysen and
the vessels which carmy them are known as the LympuaTIcs
(For fuller detail sce glossary )

Lymph 15 a clear flnd, formed from tusuc flud onginally
dernved from the blood, which has seeped through the walls of
the capillanes This tusue flud together with certain other
substances, constitute Lymph Normally only the water of the
blood together with the salts which have dissolved 1n t, can
filter through the capiliary walls, and the blood corpuscies and
blood proteins are left behund Ifthe capillaries are injured some
of the protein alio passes The tusue fluid 15 constantly beang
formed by filtration through the artenal ends of the capillanea !
Thus 15 because the pressure n these vessels 1 lugher than in the
tissue spaces Normally 1t 13 Just as eanily and rapidly removed
through the venous end? of the capillanes, where the blood
pressure 13 lower and by the Lymphatics which carry 1t to the
central Lymphatc channels Throughout the body there are
frequent communications by which the T ymph may pass from
the Lymphatics to the veins

It might be of special interest to undentand what causes
the flud to return through the wall at the venous end of the
capillary

The proteins of the blood plasma, by virtue of pressure,
exert a kand of suclkang action on the flud n the tusues
Normally this 15 counter balanced by the blood pressure m the
artenal end of the capillary In thus way filtration and not
absorption results After heavy muscular exercue, or after
tjury, there may be some swelling partly from an escape of
blood from ruptured vessels and partly as a result of the accumu
lation of tssue flud 1n that area This accumulation takes

dl}:’brrelhcc-puhryujmmdmm-naymthnhuln fact a smaller channel
SiWhere the caplllary enters the voio.
3
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place becausc the myury, or the over-exertion, damages the
capillary walls and these walls enlarge. While stretched
filtration 13 1ncreased and protemns force themselves mto the
tissue space and absorption 1s undered

This protemn cventually coagulates and forms strands of
fibrous tsue which prevents normal movement. These strands
are known as ADHESIONS and 1t 1s the break-down of these
adhesions that 13 0 necessary following wmjury or any sgns of
soffness 1n the muscles following heavy exercise The ideal 15
to prevent therr formation, and this should be the aim of all
preparation for athletics Tramers should examune all muscular
tussue and carefully feel, by palpation with therr fingers, for any
sign of fibrous tissue while an athlete 15 under their care from
the beginning of training to the end

It can also be mentioned here that this sucking action of
the proteins 1s of great importance in haemorrhage, for when
the capillary pressure fails owing to loss of blood, filtration
ccases while the protens of the blood plasma continue to exert
their action and draw the water from the tissues mnto the blood
stream It can be seen that this assists 1n makmg up the volume
of the blood.

Lymph has 2 number of functions to perform, perhaps the
most important beng to carry away all products of chermeal
change from the tusues. The more active the tissues, the maore
these products are produced. In such circurnstances the flow of
Iymph 13 greatly increased because the mcereased blood pressure
increases filtration from the capillaries and the products of
chemical change attract water i much the same way as does
common salt.

Lymph has a function in the ntestines of carrying away
some of the fat which has been absorbed from the digestive
tract. The fat 15 added to the lymph by minute droplets, so that
after we have eaten a fatty meal the Iymph channels from the
small ntestine are full of a mulk hike fliud which 15 known as
chyLr These lymph channels join together and eventually
empty mto a receptacle from where the chyle 1 carried to the
blood stream

It can be seen that lymph has many tmportant functrons
and 1t 15 indeed the typical body fuid and s the bans of many
other flurds of the body which we know by other names. Much
the same process of filtration forms the flnd of the eyes tears,
and urine and some lymph fluid 15 to be found in the joints
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It can be understood from this that there 13 a resemblance
between the physical process which causes the jounts to fill with
fluid, as will cause proten {such as albumen), to appear mn the
urine. Injury or the over exertion of a hard game with the
consequent stretchung of capilary walls may be the cause.

From the athletes’ and the trainers’ point of view 1t must be
understood, then, that i order to sumulate absorption and
tusue reparr w myury the full power of the Lymphatics must
be brought into play That 15 why we treat a part by gentle
masage and gradually increase the degree and mtenuty of
massage and sumulatton unti the joint functon approaches
normal To the tramer I would say—take special care of the
lyrph ctreulation 1o that region of the body most used by the
athlete 1n his purswit. If he 1 a runner, massage with long
stroking movements the legs from the foot to the thigh, if ke 1s
a boxer, the handy, arms and shoulders m addition to the legs,
and so on. Do not, of course, neglect the rest of the body but
general massage will suffice for this Do not be afraid of causing
a little pain 1n the later stages when you compress the lymphatics
and squeeze away the waste You are sure to be told when you
are too rough But never neglect the long firm stroking move
ments which help to keep the Lymphate system alive and
capable of doing 1ts duty



CHAPTER \I1I

ENERCISF AND THE NLRVOUS SYSTEM

Tne function of the ner ous system may be compared to that
of a telephone exchange for 1t 1 concerned with the trans-
mussion of messages from one part of the body to another The
central ner ous system s really 1 sort of headquarters controlling
the individual mechanisms which 1n therr turn bring nto play
the arculation respiration and the muscles, so that thereis a
smooth all round relationship between them We have seen
that at the beginming of a phynical motement the mnitial impulse
1s recened by the muscles from the brain In all competitive
sports there 15 1n addition, an emotional stimulus The flow of
stmulant from the bramn to the muscles 1s accompanied by a
umultancous flow from the brasn to the centres of respiration
and circulatton. It can be implied that initial stimulus produces
mn the athlete a keenness and a general toming up feeling 1n the
muscles There 1s also an increased supply of oxygen to the
bran the heart the skin and the muscles The work of the
nervous system 1n the athlete 13 just as important as the muscular
system as 1t helps to produce the maximum amount of work with
as little effort as posnble. The well-tramed athlete 13 well co-
ordinated 1n mind and body and unless hus work 1s unusually
arduous he will not accumulate the products of fatigue so
eanly So that to completely tram an athlete must develop not
only his muscles, but all the other systems and co-ordinate
them wath hus nervous system His energy should be muscular
denved from normal nerve impulses and not the result of
nervous en

It must be understood that the nervous system works in two
wayt (1) Actions which are controlled by the bram, and
(2) actions which are involuntary or reflex. For nstance, 1if we
take up a pen and wish to wnite a letter, we control the move-
ments of the muscles of the arm and fingers 1 order that we
may control the pen on the paper Then we think about what
we wish to write, and do 1t The thought and the action 1s under
our own will Of the reflex actions perhaps two are Interesting

=7
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to the athlete and tramer and these are the Spimnal Reflex and
the Postural Reflex.

The Spinal Reflex Probably the stmplest kind of reflex found
m the body and 1s how the body protects 1tself from injury
For example, 1f you prick your finger 1t 15 immediately drawn
away from the pomnt of mury If you are standing with your
back to a hot fire you may quitc suddenty jerk away because
the heat 1s uncomfortable. These movements are quute mde
pendent of any consctous activity Indeed they occur m persons
when they are asleep A very nmple reflex jerk can be done by
tapping the knee. The leg immediately jumps and the reason
18 that the impulse of the tap on the knee passes to the spmal
cord and from there to the mustles concerned which contract,
thus cauung the leg to jump This whole movement 13 known as
the reflex arc and 1t has a special importance because it can be
ascertained that if the reflex 1s present the nervous arc on which
the movement depends 1s 1ntact, while if 1t 15 absent there 15
possibly an 1njury

Spinal reflex. An example of u typical reflex by tappmg the
Ioee 15 illustrated Note the movement of the leg upwards as
shown m outhne snd the result of the strmulus to the bram and
from there to the muscles involved
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Postural Refiex Reflexes of thus type mamntun the balance of
the body 1n spite of wny degrec or vancty of movement By
such reflexes walking and runming 1s made posuble. The weight
of the body tends to bend the legs but 1n 1o dong some of the
thugh muscles are stretched Thus stretching stumulates the nerve
endings 1n them Impulses pass to the spmnal cord and then to a
portion of the brain known as the medulla, from which further
impulses pass down to the muscles concerned causing a con-
traction 1n them Some of these impulses arse from the muscles,
but 1 the mantenance of posture there are other impulses
which are just as important Thesc are impulses from the ear,
which 1t divided 1nto three secuions, the outer, the muddle and
the inner In the inner ear (known as the vestibule) are two sets
of small chambers which contain hair ike processes from which
hang tiny particles of chalk The bulk of these chalk granules
sets up impulses which are responsible for keeping us informed
of the poution of the head 1n relation to the earth and also
adjusts certain muscles so that the head 15 kept the nght way up
\When these reactions are thrown out of gear by, say, a blow, we
get giddy Many persons find 1t difficult to stand on one leg
with closed eyes which 1s due to a lack of adjustment mn these
mmpulses,

The special mmportance to athletic trainers of the two
reflexes duscussed 13 that if there 18 an mjury which shows an
exaggeration of the reflexes, muscle tone may also be exaggerated
There 15 1n these instances a great danger that the muscles
mght waste Any injury to the head should have careful
attention and special examination and a watch kept on the
legs and thughs for muscle wastage.

Many refiexes become fixed as the result of expenence. If
you nng a bell and then feed a dog 1t 18 possible to observe that
every time a dog hears a bell he will secrete saliva 1n anta
pation of a meal The reaction becomes firmly implanted
the dog s nervous system. Many of our own reflexes become
fixed by similar processes Any sumulation which gives rue to
a certain response becomes fixed by repetinon. It has been
establuhed that pan on movement may also become a habit
Far instance, 1f a person knows that a certain movement wall
cause pan that pain u stll a conscious thing with that penon
evenifthe injury which caused the pam in the begunning 13 long
past and the ijury completely healed From the point of view
of the trawer, 1t 14 very often dufficult to sl 1nto the athlete 5
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mind that no pamn will occur and that movement must be
encouraged This requires a psychological approach to the
athlete on the part of the tramer and the complete cure of a
case very often depends on 1t. Many athletes are highly sorung
and tramners will find cases i which there 1s justfication for
using this approach



CHAPTFR IX
FOOD AND THF ATHIFTE

THERE 18 no hnown or certain way of improving athletic
performance by means of food, but the individual undergoing
heavy muscular and physical excrase will have a greatly
increased need for calonies The purpose of this chapter 1s to
discuss the nutnient requirements of the athlete

There are a very large number of foodstuffs from which an
adequate dict can be chosen, but 1f they arc to rank as foods
they must contun one or more of the groups of materals
known as nutrients. Some foods contan only onc nutrient but
most foods contain many In addition, water, and oxygen
provided by the air are necessary to ammal life, but they arc
not generally clasnfied as nutnents

An adequate diet 13 one which will keep all the processes
of the body such as growth maintenance and repair, at a high
prch of efficiency

The nutnents of which foods are composed re as follows
(@) cARBOHYDRATES (b) FATS (¢) PROTEINS (d) MINERAL
SUMTANCES and (¢) VITAMINS AND OTHER ACCESSORY $UB
sTANCES We will discuss these 1n more detail

Carbohydrates It 15 true to say that lfe 11 a chemical process
and the body denves 1ts energy and the matenal for 1ts growth
and maintenance from food A carbohydrate 15 a nutnent which
provides the body with heat or other forms of energy In some
circumstances carbohydrates may be converted into fat and
stored 1n the body

There are three kinds of carbohydrates namely, sugars
starches and cellulose and related matenals The simplest of
the sugars 13 Glucose and 1t 11 made from starch or by splitting
the more complex sugars such as cane sugar It 13 found 1n the
blood of aimals while they arc alive and m frwt and plant
Juices There 13 a great deal 1n sweet corn onons and unnpe
potatoes Another simple sugar 18 Fructose which can be changed
nto glucose It occurs 1n plant yuices and n frutt and honey
A chemical combination of glucose and fructose 1s Sucrose and
this occurs naturally 1n cane And beet sugar 1n sweet fruits and
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m carrots. Another combmation of two sugars (one being
glucosc),ul.ada.w and 1t occurs 1n all kinds of milk. The last
orm of sugars 15 Maltose and this 15 formed naturally from starch
dunng the germimnation period of gram

By far the largest proportion of carbohydrate 1n human food
occurs as STARCH Starch 13 the form 1n which plants store the
main part of their food reserves More than half the solid
matenal 1n cereals and potatoes 13 made up of starch Unnpe
apples and bananas also contain starch which changes mto
sugar as the frint ripens

Starch 18 composed of a large number of glucose umts
chemically combined In potatoes and flour the starch 1s
enclosed 1n granules and as these granules cannot be digested
when raw they must be heated in water which causes the
granules to swell untl they burst thus releasng the starch.

Much of the structure of cereals and vegetables 18 composed
of Cellulose and although this group of substances 1s chermucally
composed of sugar molecules 1t 15 not very easily digested by
human bengs It forms a very small proportion of the day’s
food but 1t does have a value 1n giving a bulk to the dict.

It can be understood from the foregoing that there 1s a great
simularity between sugars and starches though one would not
thunk so from thewr taste When digested both become the same
substance, glucose, and 1t 15 1mportant to realize that all carbo-
hydrates have to be converted mto glucose before their value
can be utihzed by the body Fortunately the body does thus
very easily

All carbohydrates which are absorbed by the body serve
the same purpose they conmbute warmth or energy or are
converted 1nto fat. When choosing foods with regard to the
proportions of different carbohydrates in them, 1t 15 not
necessary to decide on the amounts of sugars starches or
cellulose each food contains One must connder the fotal carbo-
kydrats which becomes avarlable to the body from the food you
choose Except for sugar from the grocer and some others, all
foods contain more than a single nutrzent. Though wholewheat
bread contains a large proportion of carbohydrate, 1t also
contans substantial amounts of protein.

Let us see from what foods we can obtain the highest pro-
portion of carbohydrates At the top there 15 of course, sugar
syrup and jam while almost as much 15 contaned mn white
flour oatmeal and bread Ramnns dates and currants contain
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4 very high proportion, and the werge of all these foods
contun approaimately sixty per cent carbohydrte

Pot1toes and beans possess an tmportant amount of carbo-
hydrate, wnd so do banans, gripes, apples, chermics, oruges
and pears So you can sce that a very substantial carbohydrate
meal can be composed of very simple foods, such as bread and

jam or syrup a handful of currants or rawins, and an apple,
pear or banana

Some people have the 1dea that the sweeter the meal or
food, the more beneficial 1t 15, but this 15 not so Although
sweetness 1s pleasant to the taste, there 15 no nutntionnl value
1t Sacchann 1 sweet but 1t bears neither chemical nor
nutritional relationship to sugar, and 1, 1n fact, of no value to
the body and 15 not, therefore, a food

Plants form sugar by the action of the sun on green leaves,
and this sugar 1s stored 1n thewr stems, roots or sceds as starck
When starch 1s heated 1t changes mto dexinn and 1t 13 more
soluble than starch though less so than sugar When bread 1s
toasted dextnn 13 formed which makes the toast more
digestible,

A variety of starch which exists in the body 15 known as
OLYCOGEN and 1t 15 stored 1n the Iner and muscles. It 18 turned
mto glucose by body ferments, and 13 the way 1n which the body
stores 1ts carbohydrate reserves for future use. After a big meal
of carbohydrate the stores of glycogen 1n the body are increased,
and after a hard spell of exercise the stored supplies of glycogen
may become almost exhausted The amount of glycogen in
most meat 18 very small since 1t becomes broken down after
death of the amimal Horsemeat 15 an exception, because you
can taste the sweet flavour due to the amount of glycogen
present 1n the horse being used very slowly dunng hife.

It has been said that plants store fuel for energy in the form
of starch. It can be stored by Imvng things 1n the form of rFar
and therefore fat 1 the most concentrated of all forms of energy
foods Fats are not soluble in water, but require hiquids such as
petrol ether or chloroform to dissolve them. These hquids are
called fat solvents which like fats, wall not mux with water
Fats are dernived not only from meat, but butter and oils
dernved from vegetable or ammal sources All common fats
possess the same value as food The phymcal quahty of fats vanes
because some of them hiquify at lower temperatures than others
Oils are thercfore fats which remawn hquds at ordinary
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atmospheric temperatures but 1f they are cooled they become
solid

In plants, fats arc formed from carbohydrate When seeds
npen, the amount of starch falls as the amount of fat ncreases
Ol seeds such as linseed or cotton sced are among the most
important sources of fat for making margarine. In animals fat
may be formed from carbohydrate. If an individual eats more
starchy food than he neceds for his physical output, fat 15 laid
down Besmdes forming fat from carbohydrate, amumals can also
deposit 1n thar bodies some of the fat from ther food. It 13
posuble to split fats into glycerol and soap both of which can
be dissolved 1n water The process of splitting fats mnto glycerol
and soaps1s known as sapomfication,! and all fats which are useful
to the body as food can be saponified. Mineral oils, such as
hqund paraffin or greases such as vaseline, cannot be saponified,
10 that they are not clasufied as foods, bang unavailable to
the body for the production of energy

Foods which prowvide fats 1n the diet are, of course, butter,
margarine, dnpping and olive ol They are the highest with
approximately eighty to one hundred per cent. (Ohve oil and
cotton sced o1l contmns for instance one hundred per cent.)
Nuts contan varymg amounts from coconuts, peanuts almonds
and brazil nuts, but all 1n exceas of forty per cent. Brazl nuts
contamn as much as mxty five per cent fat. Bacon and cheese
contain large proportions but mutton and beef are lower 1n
fat content. Of fish, herring contains the most, with salmon a
good second Eggs and mulk also contamn an apprecable
amount Vegetables and fruits contaun almost no fat at all and
of flour and other cereal products oatmeal 13 the only one which
contains any amount but this 1s of practically no consequence ax
food Fish such as eel hernngs salmon, mackerel pilchards and
sardines arc called Fat Fish, because of the amount of fat
contained while cod whiing sole and haddock are known as
Whte Fish, because of the hittle fat 1n them. Therefore a good
satisfying meal contamnng all the necemary fat might consist
of a hernng or picce of salmon, some milk and a few nuts
Alternatively bacon or beef or cheese may be the man
comstituent, with muilk and nuts to follow A smple satisfying
meal can be casily made up on a cold day for any athlete 1n
training from the foregoing

The essential substance of iving tussue 18 known as PROTEIN

IThe converslon of fat or ail into soap
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Tt 15 the essentinl substance of il plant and ammal cells and
there 18 no hnown life without 1t In amimals a5 in man, the
muscular ussuc of the body 18 made up of protein It therefore
follows that protem is needed 1n nutrition for the growth and
reparr of the human body

As the muscular tissuc of wmimals, that 13, the lean meat, 15
composed of proten, 1t senves to provide the man source of
proten as a nutnent for the human diet.

Protein 1n the dict 15 used for two mam purposes 1t 13
necessary for growth and repar of the bedy, and for the
production of heat and energy The protain structure found 1n
the human body differs very much from that found m plants
and 1n ammals The two sources of proten for nutnition are
Ammal Protnn and Vegetable Protain Of the former, 1t 15 found
in meat and fish of all kinds, poultry, game, shell fish, milk,
cheese and eggs. In vegetables, protemn 1s found 1n potatoes,
peas and beans (these are the highat yelders of proten n
vegetable ife), cereals, such as wheat, nce etc  and nuts
Root vegetables contan a large percentage of water, therefore
their protein content 18 low Green vegetables contain a small
proportion also If protein 1s derived from vegetable sources,
a vast amount must be eaten 20 that the body 1 able to take
them to pieces and put them together again mn the form most
switable to supply the needs of human muscle If the protemn 13
denved from ammal sources much less 15 needed, since the
degree of difference between human and ammal protern 1s less
than the dufference between human and vegetable protein. That
13 why we call the protein denved from amimals a first-classy
protein, while that denved from vegetables u called a second
class protein. It 13 interesing to note that there will be always a
little proten left over spare from normal diet, after the body
uses what 1t needs for growth and repair, and this 13 used for
energy or heat It can be seen that protein 1 equally useful for
providing energy for the body as well as carbohydrate, but
although protein does provide the body with energy 1ts first
and foremost duty 1 to provide growth and repair, and no other
nutnent can act as a subsiitute

The foods which provide protein are pnincipally as follows

Of ammal protein beef mutton, eggs, milk, and cheese

Of vegetable protein beans flour, potato spinach pea
nuts and cabbage, carrots and turmps

It has already been explained that the principal uses of
r
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food 13 to supply energy and heat to the living body It has also
been explained that of the three necessary and most ymportant
nutnients namely, carbohydrates, fats nd protems these
together will gne the body the total energy and heat 1t needs
to mauntain and balance 1t But there are two other forms of
nutrients which we can now discuss and the first are the
ESSENTIAL MINERAL SUBSTANCES, for the body, to possess a well-
balanced diet must contain many of these Most of these
muneral substances are derived from the food we eat. As the
body loses sweat following exercise, 1t loses salt. It 13 one of the
most essentral minerals of the body A shortage of salt will cause
severc cramp and that 1s one reason why I speaify the salt
habit already referred to in an carhier chapter There 15 no
control mn the amount of salt lost mn sweat during heavy
exercise, 50 that 1t 15 better to take more than we need because
the excess the body does not need 18 harmlessly passed out in the
urine Salt 1s found 1n cheese, kippers, bacon, bread, fisth meat
and most vegetables Another important mineral 13 1ron, for a
sound circulation 15 dependent on the haemoglobin of the red
blood corpuscles, The substance which grves the blood 1ts red
colour 1s built up on a bans of the metal 1ron. This 1ron must,
n the first instance, be derived from food An essential diet
must, therefore, contain sufficient iron. Once 1ron 15 absorbed
by the body 1t 15 lost very slowly Actually 1t 1s the red blood
corpuscles which contain the iron, and as the lfe of each
corpuscle 15 comparatively short (about six weeks) the corpuscle
breaks up and releases the iron It does not escape from the body,
however but 15 used agam for the formation of fresh corpuscles
These new blood cells are produced as has already been noted,
1n the marrow of the bones In spite of the fact that wron 1 used
over and over again 1t may be lost from the body by general
wear and tear and the remans of the digestive juices pased
out of the body and of counse, whenever bleeding occurs If
there 1s mnsufficient 1ron 1n the blood a disease called anaemma
will occur Small amounts of tron are contamned m water used
for drinking and cooking and from kitchen utenuls and cooking
pots The foods which contain wron are liver and kidney beef
eggs rawsing, fish, milk and watcrcress and cabbage

Calcium phosphorus and magnesium are equally essential
rmnerals of diet. Since magnesium 1s found in practically every
type of food there 13 no chance of the diet being short of it.
The bones and teeth contain quantities of calcium and phos



rooD AND THF ATHITTI [}

phorus, 1nd for efficiency theie must be 1 grenter propostion of
calclum

Calaium 15 necessary for proper formation of the bones and
teeth It 15 essentinl for the proper clottng of blood and the
normal functioning of muscles Just 18 1 shortage of salt will
cause musculr cramp, 30 will 1 shortage of calcium. A shortage
of calcium 15 one of the commonest fults in nutntion A source
of calaum 15 hard’ drnking water, cheese, milk, eggs, water
cress, and fish. Very probably the rheumntic pains in joints
may be due to the constant dramn of calcium Whle this occurs
tn the adult, 1 shortage of calctum in children will stunt growth
and cause nckets

Phosphorus 15 used by the body for a number of vital
purposes Itis a major constituent 1n bones and teeth, and plays
an important part 1n the processes by which the body obtains
the release of energy from food The body also has to mantan
a certamn constancy 1n the composition of 1ts fluds which 1s
necessary for hife to continue and phosphorus 15 important 1n
this function as well In addition, phosphorus is concerned 1n the
life and structure of all the cells of the body Luckily, most foods
contain phosphorus 1n some proportion, particularly, fish,
kdney, liver, meat vegetables and fruit Milk and cheese
contain phosphorus as well as calcium, but the proportion of
calaum 1s greater An interesung point 1s that phosphorus 1s
concerned with the functioning of the cells of the brain It was
thought by many that as fish contains a large percentage of
phosphorus that 1t might be a brawn food Actually this 15 not
50 as the brain 1tself contains more of the muneral than does fish
For that matter the greatest percentage of phosphorus 1n food
35 contained n sweetbread kidney and liver so thatif any foods
are to be called bram foods these obviously must have a
prior clatm

Small quantities of Iodine are necessary in the body for 1t 13
asubstance found 1n the thyroid gland which plays an important
Ppart 1 controlling the rate at which energy 1s used up Iodine
1 found in dnnking water sea fish oysten certain vegetables,
empeaially watercress and onions A shortage of 1odine can

be canly made up by using 10dized salt for cooking and table
use

The Importance of Vitamins
Aruficially prepared foods, although they may contain most
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of the necestary nutrients for fuel and tissue repair may not
mantan the body 1n perfect health Certain other substances
are necessary and are recogmzed as essennal adjuncts to a
full diet These substances are known as Piterns and the
human body cannot make them for itsell When a dog
goes scavengimng 1t 15 not usually for the pleasure he gets from
the pursuit. Generally there 13 a deficiency in hus diet, some
chemical substance whick he may find either by chewing the
grast or poking his nose tn a dustbin, Luckly the human bang
finds his vitamuns 1n an easter manner We will deal with the
principal vitamuns,

Vitama A This 1s a substance which 1s found 1n certain fatty
foods and 1n some fats It serves several functions—it 1s essential
for the growth of the young 1t protects the skin and mucous
such as the hning of the respiratory tract, throat and bronchial
tubes and 1t plays a very important part 1n the ways the eyes
see hight. The most concentrated sources of vitamin A are fish
Irver onls. All darry products contain 1t, milk, cheese and butter
and eggs. The amount of vitarmin 1n green vegetables 1s solely
dependent on thar greenness Dark green vegetables such as
watercress, contain larger amounts of vitamun A than paler
vegetables such as cabbage. In carrots the yellower they are the
more vitarun they contain. The body can store vitamin A 1n
the liver so that if a large amount 15 eaten say in the
late summer and autumn, 1t may be sufficent to provide
enough vitarun A for the body for the best part of the
winter The vitarmun obtainable from ammal foods 1 of much
greater value to the body than that obtained from vegetable
sources

Vitamin B Ths 1s really a group of vitamuns but for the
purpose of this description 1t will be dealt with as one vitarmun
50 as to avaid confuston The mam function of the vitamin 15
to form part of the machinery which provides a steady and
continuous release of carbohydrate energy If msufficient
vitarmin B 1s provided m any diet there 13 a check 1n the growth
1n the young the development of skin 1ritations many digestive
complaints, and 1t brings with 1t a type of neuritis Usually the
individual becomes irntable depressed and nervy and 1s apt
to be quarrelsome. Vitamin B 13 found extensively n brewers
yeast, and 1s found 1n almost every form of dict, except 1n white
bread and sugar Among the best everyday sources are dary
produce, eggs and liver but sufficient proportions will be
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found 1n hidney, cheese, bacon, meat extrict, peanuts and
oatmenl

Vitarmin € This 1s found n fresh frunts and segetables, but
especially m oringes, lemons and black-currnts  Brusscls
sprouts, cauliflower, cabbage and watercress contain a fair
proporuon alta I the human diet does not contan vitamun G
health will suffer and will show 1tself 1n a susceptibihity to
mfection, wounds and fractures arce slower to heal, and in the
final result a disease known as scurvy may become evident

Vitamin D Ths 1s a substance which 1s concerned 1n the
laying down of calctum and phosphorus 1n bones Itas of special
importance 1n young athletes and 15 derned from foods and
sunhght. OF foods 1t 1s plentiful in cod liver oil, but sardines
hernngs tinned salmen and eggs also contain 1t It 13 vital for
all young people whose bones are sull in process of forming,
and 1n the adult a deficiency will cause a disease of the bones
sumular to rickets 1n cluldren Sunhght acting on the skin causes
the manufacture of a substance called Ergosterol which assists
in the formaton of vitamin D o that controlled radiations
with ultra violet light 13 extremely beneficial m the production
of thiy vitamin It can be found 1 glucose sold 1n chermsts
shops which contains calaferol and this can be added to frunt
drinks or tea

Now that we have thoroughly duscussed the different foods
and therr importance to the athlete 1t might be well to discuss
the relationship between thus food consumption and exercise
We have seen that one of the main reasons why we need food
15 to supply energy to the iving body The energy value of food
13 measured 1n terms of heat and 1s known as Calores Strctly
speaking the term used m nutntion 1 known as a ‘large
calone (C) to dustinguish 1t from the small calorie used 1n
physiet The Calorie 18 the amount of heat needed to rause the
temperature of 1 oo grams of water 1 degree Centigrade For
energy purposes we know that

One gram of carbohydrate absorbed by the body will
preduce four calones one gram of fat will produce nine calortes,
and one gram of protein will produce four calories

From thus 1t wll be seen that the energy producing value
of any food can be calculated For mstance 1f we know that
wholemeal bread contamns thirteen grams of carbohvydrate,

0 5 grams of fat and 2 5 grams of protein per ounce,

th
value of one o energy

ounce of wholemeal bread will be calculated to
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produce 18 x4, plus o5>g, plus 25x4, which equals
66 5 calones

The calone value of all foods 18 determuned from the
amount of nutrients 1 them 0 that watery foods such as
lettuce or soup will contain very little energy producng
matertal On the other hand, foods rich m fat will produce the
highest calorie value Of the highest calone produaing foods
cookang fat, butter, bacon and cheese arc the most important,
while sugar, beef bread and dates follow Other important
foods are potatoes, bananas, rmulk and apples, while cabbage,
turmips and beer will produce only small amounts of energy
I mention beer! because of the value placed on 1t by certain
athletes of my acquamntance, but actually it 13 among the
lowest forms of energy producing foods The energy value of
meat depends on the amount of fat 1t contains, but all meat
produces energy

The amount of energy used by individuals depends on ther
size so that in general men will need more calones than
women. Calories are needed whether the ndividual 1s at rest or
not and the number of calones produced during rest 1s known
as the BASAL METAROLIC RATE oOr BASAL METABOLIM This figure
18 approximately 1 600 per day and thu may mcrease dunng
active phymcal exercie to 4,000-5 000 while amounts of
10 000 are not unknown 1n arduocus exertion

All food taken by the athlete should consist of sufficient
calones to maintain the body weight during the entire season
Weight of the body will depend on the size and structure of the
body surface, but 1t will vary with the number of calories taken
and the amount of exercise undertaken If you take 1n more
calories than you require you get fat, if msufficient are taken
you get thin. Each individual varies 1n the Metabolic Rate and
m the extent to which protein intake stimulates his Metabolum,
for protein 1n addition to other quahties appears to act in the
body as a current of air does 1n a fire. Thus 1 a person 13 loning
weight the taking of protein instead of carbohydrate 15 an
advantage. If on the other hand you wush to increase weight
you should concentrate on carbohydrate diets wstead of
proteins It can be demonstrated that 1f a dict conssts solely of
vegetable products that 13 apart from cercals and peas and
beans weight 1s rapidly lost. The reason 13 this—vegetables are

Note A pint of beer will produce 160 calortes, whereas a plat of railk will
prodace 360 calores
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not casly digested by m1n and so 1n reality little nourrshment
18 denved from them Tt must be emphanized that if ~dditional
exercise 15 undertaken 1n order to reduce waight 1t should be
sufficient to produce shght breatblessness and should not be
followed by Inrge meals consisting of carbohydrtes On no
1ccount should the athicte try to reduce waight by taking drugs
because there 15 always 1 danger to the heart by this
method

All athletes should weigh themsehes regularly, commencing
About ten to fourteen days fier truming starts and at weekly
mtervals These weighings-in should be done 1t the same time
on the same dny of cach weel and on the same scales

Food requircments generlly may be giuged as follows

Protein approximately 15 per cent
Fats " 40 ,
Carbohydrates » 45

and 1f these figures are studied, well balanced meals may eauly
be prepared which will provide sufficient heat wnd energy and
resenves To help further T have prepared a table of the main
foods showing their composition

No athlete should take a heavy meal pnor to any athletic
pursuit or game The 1deal 18 a satisfying but hight meal about
two hours before the advertised ume to start The reason for this
1s simple, as dunng exercise the crculation diverts its energies
to the muscles heart and brain

Durning traming periods hours of meals should be regular,
and the amount taken should depend on the amount of exercise
mvolved This assures adequate reserves and maimntmns the
body weight Since the metabolic rate dunng exercise 13 high,
periods of rest are as important as food For the indwidual 1t 1s
difficult to lay down fixed pertods of sleep for us own common
sense will tell hum, but often trainers are faced with one or two
energetic members of a team who never feel the need for rest
In trmning a group of mdividuals every tramer must fix rules
and regulations for the amount of rest and the ttimes of each
penod A short hour of quiet rest in the middle of a strenuous

traming period 13 very often the prevention of staleness 1n
many an athlete.
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produce 13>4, plus 05xg, plus 25x4, which equals
66 5 calomes

The caloric value of all foods 1s determuned from the
amount of nutrients i them, so that watery foods such as
lettuce or soup will contain very httle energy producing
material On the other hand foods rich m fat wall produce the
highest calone value. Of the highest calone producing foods
cooking fat, butter, bacon and cheese are the most important,
while sugar beef, bread and dates follow Other important
foods are potatoes bananas, milk and apples, while cabbage,
turnips and beer will produce only small amounts of energy
I mention beer! because of the value placed on 1t by certain
athletes of my acquantance, but actually it 11 among the
lowest forms of energy producing foods The energy value of
meat depends on the amount of fat 1t contains but all meat
produces energy

The amount of energy used by indivaduals depends on thewr
nze, so that i general men will need more calones than
women Calories are needed whether the mdividual 1s at rest or
not, and the number of calortes produced during rest 15 known
as the BASAL METABOLIC RATE OT BASAL METABOLIM Thus figure
13 approximately 1,600 per day and this may increase during
active phymcal exercise to 4,000-5,000 while amounts of
10 oon are not unknown 1n arduous exertion.

All food taken by the athlete should consst of sufficient
calories to maintain the body weight duning the entire scason
Weight ot the body will depend on the size and structure of the
body surface, but 1t will vary with the number of calories taken
and the amount of exercuse undertaken If you take i more
calories than you require you get fat, if insufficient are taken
you get thin. Each indrvidual vanes in the Metabolic Rate and
1n the extent to which protein intake shmulates his Metabolism
for protein, 1n addition to other qualities appears to act mn the
body as a current of air does 1n a fire Thus if a person 15 lonng
weight, the taking of protein mstead of carbohydrate 1 an
advantage. If on the other hand you wish to increasc weight
you should concentrate on carbohydrate diets instead of
proteins It can be demonstrated that 1f a diet consusts solely of
vegetable products that 13 apart from cereals and peas and
beans weight 1s rapidly lost. The reason 15 this—vegetables are

1Note A pmt of beer will produce 160 calorles, whereas a pint of rmllk will
produce 360 calorics.
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From aight to nine hours of sleep mn every twenty four are
necessary 1o muntun the body standard of the athlete n
trmmng  The importanee of rest and quct dunng truning
cannot be too strongly emphasized, as one of the fint nigns of
stalcness or break-down 1n an Athlete 15 lus mability to sleep
This 15 usunlly partly nervous, partly emotional and partly
physical fatigue It must nlways be reahzed that the mam
function of the development of the thlete 1 to ensure the
production of 1 maximum of muscufar cnergy with 1 minimum
of effort, and 1n this the complete co-ordmation of four essential
parts of the body 1s brought into the mcture namely, the
muscles, the heart, the lungs, and the brun If we wish, there
fore, to maintain an 1denl body weight, good rescrves of energy
and a calm state of mind to approach our work and gie ol our
best, proper food ntake and rest arc essential

From obscrvations I have made durning the past twenty
years T have found that the average athlete needs approxa
mately 4,500 calories daily (this vanes, of course, in the size of
the athlete and the sex, but 18 seldom less than 3 8oo) and
meals should be prepared to possess round about this figure,
Many athletes find that a hot meal 15 more simulating and
satisfying than a cold one but the difference of calories 1n the
former 15 not cnough to make much difference. However, the
mtake of a pint of hot soup following exercise will be beneficial
and m addition to the calones provided 1n the nutrient of the
soup a small amount extra will be taken, 1n the heat of the
soup It will certainly be welcome to a cold exhausted athlete
after a hard cross-country run. Some athlctes of my acquaintance
find 1t imposuble to acquire the salt habrt, and 1 many cases
I have advised chewing Bemax tablets just before a game or
athletic event About six of the tablets chewed like mveets
seems to have a sedative effect on the nerves and calms the
emotional disturbance which many athletes have Certainly
whatever other benefit 13 denved 1t 15 a safe and pleasant way
of ass milating vitarun B Up to twelve tablets i a dav arc
quite safe.

A question often asked by athletes 15 how they may know
whether they are getng o sufficient diet. One’ well known
athlete actually asked me not so long ago just how he could
know whether he was deficient of calones I found that
although s performance m athletics had not suffered he was
always hungry A shortage of calones will always be felt as
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GeNERAL TasLe Ssowmne THE Coampositiov oF Foop

The Values of all food nutrients are shown in grammes per edible
ounce thus—r1 oz of beef (freah) would provide as follows

88 calories 4 grammes of protein per ounce 8
per ounce, and no carbohydrate ! Nearly all the f

mmes of fat

tufs shown in

the table show a trace of mineral salts and vitamuns
The table 13 by no means exhaustive but 1 intended to furnish a
guide to the nourishment obtatnable from different types of foods.

rOODSTUFY CALORIES [FROTED | FAT “m
(LLBTI g,
S
1 on)
Becf (fresh) 88 4 8 i
Laver (ox) 40 | 5 15 15
Pork 117 35 115 —
Bacon 129 3 13 —
Corned beef 69 7 +5 —
Shepherd s pie 34 2 15 g
Other meat pies 125 2 8 10.5
Potatocs 24 1 — 5
Peas (fresh) green 20 2 -— 3
Beam (canned baked) 26 4 — 4.5
Beans (haricot) 72 6 — 12
CGabbage [ 0.5 — 1
Carrot 8 05 — 15
Lenuls 8 | 7 - 14
Apple 12 01 — 3
10 o2 — 25
Ramn 67 03 — 165
Peanut 157 7 13 3
Chocolate 147 15 9 15
Sugar 108 — — 27
Honey 78 o1 — 195
Beer 2 o1 — o5
Cocoa (with mulk and sugar) 1§ o5 06 T
Tea (with milk and sugar) 2 A trace of each
Bread (National) 71 25 05 14
Bread (wholemeal) 71 25 X 14
Buscuits (sweet) 189 2 7 17
Wheatflakes g1 4 1 19
Rice 96 2 o3 22
Qatmeal 11 3 25 19
Butter 207 or 23 —
cese 118 7 10 —_
{fresh) 41 35 3 o3
ailk 18 1 1 13
White fish ﬁé 4 g g g —_—
Hermmg 4 -
Sardine 87 & 7 -

— T A b arr to the neareyt whole number
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substantial quantitees of carbohydrte, together with vitaming
and mincrls When large amounts of potitoes 1re caten,
substantinl amounts of calones are obtuned Green peas and
broad beans contun more calories ind more protein than any
other vegetable They nlso contun vitamins A and C Nuts and
fruts arc highly nutntious and contun between them protein
and {ats, vitwmuns and muinerals They are therefore substnunl
providers of calonies

Before clasing this chapter 1 nught mention two pomts No
athlete should do any exercuse before taking a meal at the
beginming of the day, as the efficiency of the muscles 1s at sts
lowest It s good sense, besides bemng sound nutntional
practice, to start the day with a satusfying meal and then go on
to tramung, following this with a rest for an hour or two The
sccond point 18 that no athlete should be forced to cat what he
definutely duslikes on the grounds that 1t will do um good Tt
15 my expenence that 1t 15 what you Iike 1n food that does you
good providing there 1s enough of 1t. And a sufficient vanety
exuts to make this sure
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hunger and though the body will take some time to show this
shortage, as probably the shortage was one of ammal protein
nevertheless the shortage 15 there, and must be made up
Therefore 1t may be safe to state that for the athlete, an
adequate dret 1s one 1n which there 1s as wide a vanety as posnible
of nalural foods Single deficency of a nutrient 15 more common
than a shortage of several nutrients or nunerals or vitamuns so
that the correct treatment 13 to provide 1 diet fully adequate
all nutnents For this reason I will describe some detals of the
composition of food 1n terms of nutrients

Of all foods, probably milk 1s the most complete There 1s,
however a defictency of iron and vitamin C (even the small
quantity present 1s destroyed by boiling) but this can be made
up 1n other foods Milk contains about four per cent protein
3 5 per cent fats and four per cent carbohydrate (lactose),! and
water Of the rest of dairy produce, cheese, butter and cream
and eggy, are very nutntious foods and possess 1 addition
vitammins A, B and D There 1s also some fat and caleium. All
damry foods should be high on the list.

“Meat 15 another high source of nounshment, and perhaps it
ought to be mentioned that the expensn e cuts are not necessartly
more nutntious than the cheaper cuts. \eat contains protein
and many of the mineral salts and some fats. Liver 15 a good
source of yvitamun A and tron.

Fish contains protain and fat practcally no carbohydrate,
but varying quantites of muneral substances and vitamins
({except vitamun C)

All the common cereals are prolific sources of carbohydrate.
Oats contain about sixty per cent carbohydrate and thirteen per
cent protein and nce haseighty per cent carbohydrateand about
seven per cent protan. Therefore oatmeal and rice pudding are
very valuable foods If oatmeal 15 taken as porridge 1t should be
accompanted with quantites of mulk as oatmeal contans a
substance called phytin which mterferes with the absorption of
calaum. \lk 1s taken to neutralize the phytn substance. Bread
contauns carbohydrate some tron, vitammn B and a httle fat

Green vegetables contain vitamins A and C, but provide
few calones There 1s only a xmall trace of protein and fat They
are bulky foods and generally prove indigestible to the athlete.
Root 1egetables such as potatoes carrots turnips and swedes
are more 1mportant as foods nd contain a trace of protemn

Lactose = Milk sugar
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bady, for nctually 1t 1s an important organ hwving 1 number of
functions For wnstance 1t helps to regulate the temperture of
the body by evaporation of sweat

1t should be the first amang the many duties of the 1thlete
1n prepanng his body, to look after hus skin so that 1t may do its
work cfficiently The skin should be as fit 1 the rest of the body
Irntation and friction must be reduced to a rmunimum and 1t
should possess Just as good a tone s muscle stsell It must also
have an efficient blood supply and be shed of all dead shin
wherever it appears. 1f corns and callosities appear on the fect
then a viut to the chiropodist 1s necessary  Nails must be cut
carefully and ingrown corners removed Dcbns must be re
moved from under the nails, with an orange stick 1nd a solution

Simple drawing of the skin showmg layers and hair

follicle (shown thickly) together with sweat ducts and a
blood capillary Joop

of hiydrogen peroxide. Dip the orange stick 1nto the solunon
and clear all debns from the nail endings and cuticle, Dry
carefully between the toes and see that there are no cracks

It 15 better to avord uung any iwmtant lubnicant when
manamng the skin as the fnctuon may reduce the superficial
cells too rapidly and abrasions will be easily caused A rmld
bland lotion 1s much more switable, and a very useful one
which I have found beneficial 1 a mixture of equal parts of
surpcal spint and glycenne Thus 13 best used when the shan 1s
sull wet following o bath or shower and the muixture can then be
slowly massaged into the shin leaving 1t soft and pliable and 1n
good tone. After 1t 13 dried with a soft towel a sense of well betng



CHAPTER X
IMPORTANCE OF THE SRKIN

Tae surface of the body 15 protected by skin which consusts of
layers of epithelial® cells which constantly die and are constantly
replaced The growth takes place 1 the deeper layers which
conust of polygon?® cells but they become flattened as they
reach the surface The superficial layens are scales of cormfied
cells which have become hardened before being shed. These
superficial cells are very hable to be removed rapudly by too
frequent manage or by wrntation with a strong rubbing solu
tion. The surface layer of the skin with which we are maost
concerned 15 the outermost layer, which 15 known as the
eprdermus

Skan contains blood and nerve endings and 1 one of the
lower layers 15 a net work of capillanies which act as a store-
house for blood and thus gives the skin 1ts normal colour When
blood 11 withdrawn from these capillaries by esther shock or
severe bleeding the skin becomes pale These capillanes are
very important and 1f massage 1s to be of any benefit they must
be gently shaken and squeczed 10 a3 to mncrease the supply of
blood to the skain Y ou may notice that if a person 13 bedndden
for a long period bed sores will occur as a result of the compres-
ston of the skan capillaries and lack of nounshment from the
blood reaching the skin

You will notice that the akn 13 usually soft and pliable and
this 18 caused by the action of glands between the cells which
secrete the fatty substances and release a portion at intervals.
Nerve fibres 1n the skin are rasponsible for giving you the sense
of touch and pain and enables you to tell the difference between
hot and cold objects If the skin 13 blistered the nerve endings
may become exposed and sensation 3 increased. An exposed
nerve ending 18 very seomine to any change and therefore
break m the skin should be kept covered until granulation
(kmutting together of the skin) takes place.

The skin must not be conndered only as a covering of the

1Celh ;rmhnnceddc:d_dtdhlndmmmmmnc

2Polygoo—arany
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CHAPTER XI

PHYSICAL FITNFSS, WITH SOME
GI NFRAT ENXERCISTS

TuHE subject of phymeal fitness has been onc of absorbing
mterest for centurtes The Greehs Romans and Egyptians all
spent many hours of avery day trying to find the secret of
bodily health, and they engaged 1n athletic pursuits of a very
arduous character In fact the hterture of all these peoples
abound with stories of chariot races, marathon races, wresthng
and javelin throwing to name but a few In my opiruon and
expenience there 18 more controversy around the subject of
physical fitness than posubly any other topic that appeals to
the athlete or the follower of sports

There 15 no real answer to the question  What 13 physeal
fitness? for obviously the answer must depend on fitness for
what. It must depend on the tash mn hand Differing athlenes
and sports require diffenng methods of acquiring fitness The
marathon runner finds little difficulty 1n completing a twenty
six mile course without undue effort and exhaustion I have
a coalman who has deliyvered sacks of coal to my house for over
twenty five years He 1s an elderly decrepit gentleman yet for
years he has been attuned to this phymcal task without any
tratmng whatever If the marathon runner and the coalman
werc to change places who, you may well ask would be fit for
what? We are constantly pressing on towards trying to under
stand the human body and 1ts complex mechamsms which are
mvolved m muscular effort and excreise

It 13 perhaps only 1n recent years that we have been near to
understanding all the factors mvolved which can gve us a
clear picture of phymcal effort How then, can we define phyaical
fitness? Ts 1t merely a state of muscular energy muscular bull or
muscular strength? It 1 of course all these and something
more

Physical fitness 5 1 my opimon the development of the
body end mind to such a pitch of condition that a given amount
of physcal work can be produced as and when desired with a
mimmum of phyncal effort The impression that physical

-9
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18 experienced and this sumple method 15 also a good manner tn
sct the skin up, by increasing circulation, and so avoid catching
cold or chills. Many athletes are prone to these chills and often
stomach cramps are expertenced on a cold day after one has
changed from outdoor clothes into athletic knt. This can be
prevented by the method described and the region of the
stomach can also be protected by 2 windcheck made up of
simple sheets of stockinette secured by one or two pieces of
plaster This has been found to be extremely valuable to
cyclists, cross-country runners oarsmen and footballers It 15
often a habit to shave all superfluous hair off the thighs and
legs, but 1 my experience thus 1s a bad habit which I would
not advise. Constantly shaving destroys the cells 1n these parts
and the protection of not only the cellular effictency but of the
hair growth 1tself 1s lost. Many athletes have told me that 1t 13
ntended to increase performances by this method but I have yet
to have 1t proved I do not believe that 1t can or will increase
ather the speed or performance of any athlete but on the
contrary will certamly reduce the tone of the skin by too rapid
destruction of 1ts cells

Heavy oils and greases are not particularly good for the
skin as they block the sweat glands and leave a thick layer of
uncomfortable matter on the surface of the skin which attracts
dirt, dust and wnsects. On a hot day 1t 15 especially annoying
The skin thould be kept as dry as posmble and any oil or
Iubricant used should be one that the skan can absorb Excess
should be wiped off with cotton wool or a soft towel

All blemishes abrasions and cuts must be cleansed and
protected Grit which finds 1ts way into the skin must be washed
out and a bland omntment such as lanoline applied or pawnted
with friar s balsam, after which 1t can be covered with a small
dressing

Tosum up no area which can be the seat of infection should
be neglected The inner parts of the thighs which often become
chapped can be eanly protected with a light dressing of Fullers
Earth cream and covered with a plaster dresung The same
treatment can be used for cracks at the tips of the fingers
Examme the skin daily for anything unusual and apply
preventative measures, for remember 1t 13 an organ and must
be made to work like one It 1s not true to say that 1f you look
after the msde of your body the outnide wall look after itselfl
Look after both and make sure of their efficicncy
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No individunl likes another prying mto ius affarrs, but the
more mformation the truner knows 1bout the athlete s home
tife, grl friends, mental streses, and the ability to recover from
emotional disturbances, the more able 1 the truner to decide
whether the athlete s fit in the full sense of the word, or whether
a team would be complete that included lum Sentument has no
part in modern athletics and the athlete 1s erther all fit or he s
not fit at all

As we refer to 1t today, physical fitness has only onc inter
pretation which 13 fitness for strenuous games and athleties
There are many tests, some simple and others complicated,
which can provide an index of bodily fitness for exertion, but
a player sught be found to pass all these tests, and not have the
temperament called for I mentioned eathier m this volume
that a man s nervous system has to be as fit as hus muscles,
because both are important in producing the maxamum
amount of work with the mummum amount of effort To the
player 1t 1s only necessary to say that his physical output will
depend on his mental and physcal input, In other words he
will only take out of any pastime just what he 11 prepared to
put 1to 1t. If the whole co-ordinating machine 1s functioning
he 1s more likely to be a good athlete than a bad one To the
traer 1t ymght be said, you are in the best position to say what
the athlete 15 likely to give. Watch your men and manage
them. If they know you are on thar side you are much more
likely to get what you want from them and what your tcam
wil need, fully tramned and co-ordinated athletes, and no
trainer can ask more than that

The following exercises are intended 1n the nature of
Iimbering and general tong up Further reference will be
made to other exercises 1n a later chapter, but meanwhile the
athlete, aspecially the young one, will find these smple
exercises of great value and will help lum to proceed to more
strenuous ones They can, of course, be included m any
tramng programme alongwide with any others but should
facthties or more nvolved exertises not be avalable, say for
boys clubs or youth hostels they wall be found to contam all
the necemary movements for mantaing the efficaency of the
young body They will also be found to be Just as suitable for
girls and women athletes as men and boyx
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fitness only concerns the muscular system 18 erroncous. The
efficiency of the muscles and physical effort thereby depends on
a perfect co-ordination of muscle, resprration, and circulation,
supenntended, 10 to speak, by the nervous system.

The mdrvidual, to attain a pitch of muscular actvity must
without a doubt develop lus skeletal muscles winch are neces-
sary for the production of energy but he must also develop &
the same degres of cffitency the crculatory and respiratory
systems which provide these muscles with food and oxygen
and remove the waste products, and at the same tume the
nervous system by which these processes are co-ordmated
The athlete must be fully toned phymeally and mentally and
attack hife with a sense of well being unconscious of obstacles,
and devord of any sense of emotion which a sports crowd 1
only too eager to impart to him One has to have the mind to
recogmuze only the task imposed and be tuned for this alone
The rmund must be logical and reasoned and 1f the co-ordination
1s proper and complete the athlete will know fully well that the
task 13 not beyond hum.

Phywical fitness for 2 given task depends upon the physical
equpment and the competence of the mndividual to meet the
stress of such a task, There 1y also the psychological factor to be
taken 1nto account. Every athlete has a measure of motivation,
the spmt which drives hum on to fulfil his task. So that you can
see that phywical fitness 13 not just an anatomical 1dea of bodly
perfection It 1 completely functional, and embraces phyncal
and psychological factors which cannot and should not be
separated. You cannot take the spuit out of the athlete and
leave hum only lus physical ability For then he 13 not fit at all
only his muscles are fit and what good are these without the
dnving force of his psyche his mner self? It 15 important that
every athletc tratner must be able to measure the functional
capacity of cach athlete i his charge and to assess the individual
degree of motivation 1n each penyon. He can then put the two
factors together and produce a fully tramned athlete.

Phywcal fitness 13 more often governed by psychological
factors than 1s realized and any dusturbance of mund will often
completely aver shadow the phyncal competence of the body
It 15 the tramers duty to examumne the state of mind of the
athlete and by careful observation of habits and general
behaviour 1t 1¢ not difficult for the tramner to become the

father and the confessor of his charges.
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It 1c truc to say that mactivity leads eventually to detemorition
and that the more we have to do the more we like 1it, and the better
we are able to do 1t

1 have already stated more than once that the human body 15
very like an internal combustion engme, and 1if the parts of the
machine are improperly tempered, or if grit gets 1n among the parts,
these break down.

The internal organs arc vitally important and are affected by
mov ements which at first seem to be merely for the outside of the
body We should therefore, take great care of such things, we should
take even more care to ensure that our various organs are treated
properly to that they will work well It can be compared to the
cleansing of dirty petrol and o1l from the engine I'he motor can
then run sweetly and efficiently

Kecping fit involves all the organs of the body 1f we are to have
life and have 1t abundantly 1n order to do the work we have to do

The following excrcuses aim at making the tissues healthy so that
proper function tales place. They are demgned specially for the
young athlete with little facility for large scale gymnastics such as
youth clubs schoolboys and schoolgirls though they will do equally
well for the large participator i sport gencrally

A comiemient rhythm must be adopted for all excreises and
throughout the movements the breathung should be free and
unrestricted and through the nose, dunng both mspirition and
expiration

Every exercise has a beginming and an end and 1t 1 necessary
10 show both these clearly
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EXERCISE 3
Startas e Fig 5
1 Laft the chet keeping the chun in and turn the palms upwards at
the same time breathung m (Fig 6)
2 Return to fint posiion breathe out
Repeat six imex and firush 1n standing ponuon,

ErrecTs.
This exercuse stretches the muscles of the chest and develops those of
the back.
The movement of the ribs facilitates breathing

The upper part of the spine 13 straightened and the movement 1s
corTective (pcr und should l‘p
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EXERCISE 1

Slart asm Fag 1
Bend the left knee swing arms apart and turn head to left (Fig 2)
Stretch left knee swing arms forward and turn head to front.
Bend night knee swing arms apart and tumn head to nght
Stretch right knee swing arms forward and turn head to front.
Repeat sx tumes and finssh 1n

standing tion
Note Keep feet stll.

E SR

Fig t

This exercise strengthens the ankle knee and hip jounts together with
the muscles of the thigh and ip

The arm swvingmg draws the shoulder blades back and expands the
upper chest

The head turning makes the neck supple and strong,

The general carriage of the body 15 improved and a lively airculation
of blood 18 st up

EXERCISE 2
Start as o Fig 3
1 Turn trunk to the nght and swing right arm obliquely upward
looking up to hand (F1g 4)
2 gand 4. Repeat movement three times and change.
5to 8 Repeat to opponite nde.
Repeat sx times left and right and finsh (n standing pestion.
Note heep feet still and knees strught.

Errrxcn

This exerase mmproves the muscles of the wast chest and spme.
Digestron and czrtuon arc asited and breathing 13 improved by the

creanng acuon of the nbs.
" The a.l'l’:l maunvmmt helps to correct the carriage of the shoulder blades.
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Crrecrs

Relaxmg

To shorten 1
muscle you send
1t a nerve mes-
mge to keep 1t
tense you go on
sending more, If
you are alwys
slightly tensed
you are wasting
en
gmmcmc relax
mg all your body
from face to feet
once a day Abso
dunng the day,
relax one part at
1 time  wrist,
shoulder  anlle,
cte

~IJ—-—~——M--—.~ -
Fig 10 (belowr)

EMNERCISE 6
Start as 1n Fig g
Hop on the nght foot and swing left leg sideways (Fig 10) Change
and hop on the lelt foot and swing right leg ndeways.
Repeat suix times finishung 1n atanding position
If inconvenient omit hopping and mwing leg sideways whilst rawng
heel of standing foot
Errecn
This exercise 13 useful to counteract flat feet
It strengthens
and develops the
muscles on the
outer and inner
side of the I
It lmpl’OVCICS]‘C
structure and
supplenes of the
hip joints and
develops the 1n

1t
rg'\:mg to the

Iarge muscle
involved
it stimulates air
culation and
breathing and 1
mvigorating
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EXERCISE 4
Start as 11 Fig 7
1 Bend trunk forward and downward and stretch the arms hands to
floor keep knees straight (Fig 8)
2 Stretch the tumk upward and bend arms as in Fig 7
3 Stretch arms upward

ﬁ Bend arms (Fig ,})
epeat six times and finish 1n standing posntion

Errecm.

Trunk bending
forward com
presses the con
tents of the
abdomen and
affects therr
arculaton

In this way 1t
aids digestion and
excretion

The arm move
ment develops
the arms shoul-
ders, chest and
back and 1m
proves their
Joints

EXERCISF 5
1 Droop down on floor as in Fig 11
2 Roll head to one nde leaving 1t awhile then to the other aide.
Repeat two or three tmes.
Bend an clbow hand drooping at wrist Let arm drop (It then
lies loose ) Forget 1t Repeat wath other arm (Fﬁ] 12)

4 Turn one foot mward then outward (whole leg loose) Repeat

other foot
5 Smulel Relax face muscles Close eyelids ightly think of nothing

Reman for go seconds
6 Turn overto all fours stand up straight Take three quiet breaths.
It hem bending an clbon of you temss tha muscles for stratching 1t you work
against gourself Use the mouscles you need and no olhers Your movements ol then

have power and grace
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Lrrects
The bending forward stretches the muscles at the back of the thigh
The squeezing of the contents of the abdomen aids digestion and
excrenon  the latter 13 most amportant The wust muscles arc ko
wmproved and the generl arculation of blood through the internal
orgnns 15 sumulated
ENXERCISE g
Start as m Fig 17
1 Stretch lelt leg backward (Fig 18)
2 Change position of legs (bend left and stretch nght leg Back knee
must be straght )
Repeat six times and fiush 1n standing ponition

cTs
This exercuse develops the tissues of the legs and makes the knee and
hip joints supple

The alternate
extension and
contraction of
the abdominal
muscles has a
stimulating i
fluence on the
digestive and ex

cretory organs
- N " It also asusts
Fig 17 Fig 18. the arculating of
blood through
EMXERCISE 10 the Liver

Laft the | s o Fig 19
1 t xod:

Fig 29 ¢ body (keeping the chin 1n) and nmultancously raise legs
2 Retumn to starting pontion

Repeat s1x

Breathe freely
throughout.

Erreen

Thisisa strong
exercse for the
muscles of the
back.

It counteracts
round shoulders
and flat chest

Posture 18 1m
proved

Fig. 19 (above)
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EMERCISE 7
Start ey m Fig 13,
Raue beel and bend nght knee and bend timk o lefi, slzckenms
slightlv and further over four tumes (Fig 14)
Aﬁ:rmagfmprmuwld‘tdxmgcposmm,bmdinglm‘lbm
and make four presses to nght. Repeat six tymes and fimsh m standimg
posiion.  \oTtE. Alwavs bend awan from rarsed arm.

pump-iike
ner and ther ar Fig. 13. Fig 14

lared. ENERCISE 8.
Startes m Fig 15,

tn standing
poquon_

Fig 135
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Lrrrers
The bending forward stretches the muscles at the back of the thigh
The squeczing of the contents of the abdomen auds digestion and
cxcretion, the latter v most imgortnm The waust muscles arc also
mproved and 1he genert arculavon of blood through the nternal
organs 1s sumulated
EXLRCISE g
Start as 1 Fig 17
1 Stretch left leg backward (Fig 18)
2 Change position of legs (bend left and stretch nght leg Back knee
must be straight )
Repeat six imes and finush 1n standing position

EfrECTS.
This exerctse develops the tissues of the legs and makes the knec and
hip jonts supple

The alternate
extension and
contraction of
the abdominal
mucles has a
stimulating 1n
fluence on the
digestive and ex
cretory o

It nlsorg:‘:uu
:’hle circulating of

ood t
EMNERCISE 10 the hmhrough

Start as 1 Fig 19
(F:gl ml;lﬁ the body (keeping the chin 1) and smultancously raue legs
2 Retum to starting position

Repeat six
times

Breathe freely
throughout

Errecrs
This1s a strong
exercise for the
muscles of the
back.

It counteracts
round shoulders
and flat chest

Posture 13 1m
proved
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EXERCISE 7
Start as » Fig 13
Raise heel and bend right knee and bend trunk to left slackemng
slightly and press further over four tmes (Fig 14)
After mnimg four presses to left change positon bending left knee
and make four presses to right Repeat ax times and fimsh n standing
positon  NoTeE Always bend away from raised arm.

Errscs
This1s a strong
exercase for the
muscles at the
ndes of the body
‘When
over the nbs of
the upper mde
read apart and
e chest 13 w1
dened  allowing
freedom for the
lungs to work.

Being alternately
compressed and
stretched the 1n
ternal or are
affect n a
u man “
nera':d therr cir Fig 13. Fig 14
culation stimu
lated EXERCISE 8
Start as 1 Fig 15
1 Bend over
left knec grasp-
ankle with
both hands (Fig
16)
2 a)
Slacken slghtly
and then pres
downward with
body do this
three tumes
mg with hands
Repeat  with
oppontc side.
epeat six
times and

in standing
position




CHAPTFR XII
TRAINING AND PPRFORMANCE

Tue whole purpose of phyvsical truning 18 to prepare for
athletic performance, both physically and mentally In every
sport cach athlete should train according to the need of the
maximum output demanded by tus particular purswit Trasming
includes conditioning also, for this prepares the athlete for the
capaaity which hs job may demand and 1s also n great factor
the prevention of injury It has been found that the 1ncidence
of myury 1s definitely related to the years of traming and
expenience of the athlete and the athletic trminer A voung
athlete, at the start of his athictic career 13 far more likely to
court injury sunply because of the mabihity of hns muscles and
co-ordinated nervous system to avoid it fime what may be the
forerunner of injury This may be because he has not yet been
taught, or learned for humself how to think far enough in
advance. The careful traimng and conditioning of every athlete
18 really team worl, and knowledge of how mmjuries are caused
and how avoided 1s the duty of the tramner Many trawmers are
fintclast men with wide expenence and morcover have at
therr command a physician, a qualfied physiotherapist and
other specialists to whom they may turn for advice But the
warden of a youths hostel or boys club, or even a school
teacher will have no such assstance They are really the
responmble people and 1t should be their duty to gam all the
expenence necessary for the benefit of the charges in their hands,
All athletes may not be members of Cup-winning teams, or
world beaters in track events, but athletes are athletes whatever
company they keep
The schoolboy at a prep wchool who successfully gathens a
small cup one year may be the athletic sensation 1 Jater years,
providing his interest 18 held and hus tramung attended to with
senowsness Whatever any athlete does 15 serious to lum no
matter how elementary the class or event. Careful supervision
on the part of schoolmaster warden or youth leader will
'lfcrtil)Uﬂy give to the young athiete, whether runner cricketer,
ootballer or what have you, an incentive and mpetus to his
91
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EXERCISE 11
Start as 18 Fig 21
1 Bend knee and grasp it with both hands then pull thigh aganst
abdomen three or four ttmes (Fig 22)
2 Return to starting tion
Repeat with othcri);:
epeat left and nght six times  finuh lying relaxed take three deep

breaths Errecns
This  exerense
stretches themus-
cles at the knee
and hip joInts
and mnfu these
Joints supple.

compremion  on
the abdominal
organs and nids
digestion and ex
cretion

The general
circulation of
blood 15 1m

F;l ;Id(lb‘;ﬁ) Fig a2 (below)

proved
WALKING
Walkang 19 merely faling forward Lean
forward from ankles tll you to fall. Place

one foot under your weight. With back foot

ush with toes stretching the ankle well
ring leg forward to take weight, swing
ing opposite arm to aid balance The
head keeps level
(not rocking from
ude to mde or
bumping at each
step) Walkeven
ly and smoothly
(Fig a3)

Fig
STANDING
Standing strmight up  bones should
balance one on another shins thughs hips
spine and head rtumFon parted feet ashrtle
muscle work as possible Anlle hup and top
neck joint m one upright line  notlung tense
wholefront of body free for breathing (Fig 24)




Alternate splitting  an exercise for atrengthening legs and hipa. Useful to
md hi p rated by Ron Chifney former
instructor to British Amateur Weight Lafters Assocmtion )

(Ron Chufney )
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work which may, one never knows, make out of the callow
rabbit an athlete of consequence But even of this 1s not so,
even 1if the callow rabbit remains, nothing 15 lost, for the tryer
1s stll there. The proper tramning of the young athlete wall
develop, as well as his muscles, his character, and 1n the final
analyss ths 15 perhaps the best development of all

However the evolution of all athletics and games to therr
present state, where many of them are highly orgamzed
comumercial events, shows a greater need than ever before for
adequate coaching and preventative advice. Recent advances
mn training have shown that 1t should be a gradual buillding up
process for physical effort and not a brealing down, so that
good efficient traiming will prevent imjunes and co-ordmnate
mind and body to the capacity necessary for the work they are
to do

Unhappily for the tramner, injured athletes are not good
patients They seem to have a complete dusregard for pan and
therr one and only desire 13 to recover sufficiently to be able to
play games or take part in events. I know 1n one sport, 1ce
hockey I have the most tremendous difficulty in persuading a
player with broken ribs or wrut to rest. Only recently 1n a
bicycle race, a nder came & cropper and fractured hus collar
bone, but he stoutly refused to withdraw from the race.

These things are not really heroic and I personally consider
1t bad management on the part of team trainers and managers
where they occur But most athletes, professionally engaged
are 1n the sport for the money they obtan from 1t, and as the
years they have are few and they have no wish to allow the
public to forget them stoldly refuse to rest. I would urge
upon all athletes to consider that 1n any disability there 1s
alwayy the probability of an early recurrence if proper treat
ment and rest 13 avoided It mught be disastrous enough to
force the athlete to retire prematurely and thus cause the very
thing he wishes to avoid I know that traners often meet itter
resistance from players but I do think that careful though firm
handling 15 very necessary in these cases

Any mdwmidual 1n a sedentary occupation wall need very
little physical exercise for his muscular development and 1t wall
take very little to keep hum fit By this I mean that he will have
a general sense of well being that will permit hum to enjoy
health of mind and body Athletes who spend an entire season
playing o strenuous game or partaking 1n heavy phymcal
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and 3ports no Mttempt s made uswally to study correct posture
of the body No performance ean be really good unless bady
balnee co-ordinates with physical fitness Ihe study of the
generl musculture and the correct use of muscles will prevent
misuse of energy nd obtam 1 muwamum output of effort
T recommend that in the training of athictes a model skeleton
e utihzed which should be used to demonstmte correct
posture by postioning and gue the athlete anidea of the nature
and worhing of the joints Many body regions lote balance’
carly n life and a knowledge of bodv mechanics and muscular
tone will help the athicte to understand the strains and aches
which occur 1n different parts of the body Muscular tone 1s
responsible for holding the body 1n normal poation as well as
counteracung the pull of gravity

Ifa car s Jard up for any time 1t will rust and the engine wall
not start when we want 1t to The body 18 very much hhke this
enmne and 3o 1f we want 1t to be ready to start just when we
decide, we must mamntan st perfectly for the rule of body use
15 the rule of maintenance One depends on the other The body
will maintain what 1t uses and loses what s neglected Main
tenance demands effort and repeated effort wall result 1n
accomphshment,

It 1y important for the athlete to remember that every part
of hus body must be used for though many regions are 1n daily
use others are not and are really excess baggage and only a
Dhittle effort 11 required to move them at afl I know many
athletes who only move thewr arms and hands and fingers when
using a kmfe and fork. In the normal way they 1gnore these
parts and yet thar performance would be increased 1f some
maintenance and exercse were done on these as well as the
rest of the body in which they seem to have so much pnde
Intelhgent daily exercise 13 not a matter of choice—it 15 a
necesaity

Of the two things most vital to any athlete, one 1 the game
or pasume itself and the other 13 the preparation for it. Many
athletes use the game or pastime 1tself for the purpose of getng
fit. Thus 11 wrang for 1if he does 10 over a long penod hn play
will certainly deteriorate and hus rhythm will become irregular
The proper demands of the sport must be understood and
realized and this 1 1mportant not only to the professional
player of games but to the week-end sportsman also There has
been dunng the last few years a routine to adopt games that
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cxcreise must, however, attan the highest pitch of phystcal
fitness In order to do this a most rigid form of routine tratnng
must be adopted and this should be enforced by the traner

The main features of good physical training for any branch of
athleties football, running, rowing and so on, are—gradual
muscular exercises a good and well regulated diet, plenty of
sleep and the mummum of stimulants There 1s no need for
drugs or socalled pep pills By graduated muscular exercises

the muscles are developed to a stage of actual energy production
and the heart muscle 1 developed 1n the same proportion,
while at the same time the central nervous system 13 brought
nto control over the whole machine.

Normally a muscular individual has a muscular heart from
which a great deal of hard work may be expected Every athlete
should have as a fint step a thorough physical examnation
and make known to the doctor his complete hustory It must
be certain that there 1 no pathological lesion of any system
which might interfere with physical exerhon Perhaps a word
or two about athlete s heart might be made. T consider thus a
rather unfortunate term because there 15 no reason to suppose
that such a thing can exist. The heart of the athlete 13 increased
n size and musculature 1n direct proportion to the size of hus
muscles Whatever the smize of ones muscles the ability to
perform muscular work 1 deterruned by the output of the
heart The normal heart 13 no more likely to be mjured by
strenuous exercue than any other organ or muscle 1n the body
and certainly taking part m athletcs however strenuous, will
not produce an athletic heart for the simple reason that such
a thing does not and cannot exist Of counse one cannot avoid
altogether the possibility that an organic heart disease may be
present 1n any person, and anyone having such a disease would
be foolish to take part 1n any prolonged or strenuous exercise,

Physical traimng leads to effictency 1n the performance of
physical work. This 1s shown by a decrease 1n oxygen consump-
tion and a smaller output of carbon dioxide A trained athlete
can undergo severe exercise without accumulating fatigue
products i the blood and tissues Development of all the
necessary systems of the body will extend the hmit of the
potential energy which a man or woman may develop

1 would like to menton one thing which somehow seems to
be forgotten 1n general traming nd this 1s that m all physcal
exercise and particularly in tratung and preparation for gimes
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do not requure training, such as golf and then expect that these
games will bong about the necessary standard and exercise for
fitness Of course, they cannot and do not. How can a game of
golf provide the necemsary exercse and tramng for say,
football or 1ce hockey? Allt can provide 18 relaxation. The most
worth while games m my opuuon are those that require
wntensive and regular tramming This 13 where the useful and
healthful exercise 15 and any person who cannot properly
prepare humself for a worth while sport shauld never play 1t, for
he 13 a burden to hus colleagues

There 11 no doubt that continual traimng and development
for a sport will do much to take away the element of danger and
mjury 1o that sport, for an alert fully traned athlete, by hs
Irvely use of mind and body can often prevent an injury, while
a slugguh dull thinker and badly trained athlete will often be
the cause of one.

Muscles are only adequate when they can handle the body
weight effectively, so that a programme of muscular develop-
ment should be laid down which includes exercuses for every
muscle group and body region. It must be remembered that in
all athletic pastimes and sports, movements are known as

coarse ones This 13 because large groups of muscles are
mvolved The athlete 15 concerned i running jumpmg
hitting, kicking and 20 on and not turning a key m a loch.
Whenever posuible the best place to train 13 a gymnasium

Most large clubs possess an adequate one, and these facihities
should be extended to smaller clubs If this 1s not possible, some
hall may provide facilities, and there are institutions such as
the Y M C.A. where facilittes may be provided for a small fee
Dnll halls too up and down the country can be used wn this
manner I would Like to sce the establshment of training
groups 1n specially equipped places Equipment 13 not expen

sive and if necessary many objects can be adapted to the
required needs It 1 not farr to restnict athlenc traimng of
youngsters and others who cannot afford the membership of
big clubs to a run round the back streets or round a pubhc
park on one or two evenungs a week. I am sure that the faciiies
are there 1f they are sought. The reason why Contnental and
American athletes are so fit and well trained 1s because of this
very proviuon and because of the technique applied to traming

which 1s perfected by hard worl and sklful coaching and a hugh
degree of motivation and interest



I'lie Dyson twist e
velops hips and trunk
Thi excrcisc was dc
vmeed by Geoffrey Dyson
coach to the AAA
(Demonstrated by Al
Murrav Hon National
Coach to the Bntnh
Amateur Weight T afters
Assoctation )

Forwards snd upwards
raise Strengthens
shoulder and upper back
muscles (Al Murray )

Trunk exercisc for lower
back and hip musclea
(Al Murray )

v g e

U

“[?’f‘ ol




98 TITNLSS AND INJURY IN SI'ORT

Let us now turn to the various body regions where traimng
1s vital It 15 2 common fact that weakness does exist 1n arm,
hand and shoulder muscles in most athletes Past instruction
sports has not provided enough usc of the muscles to brng
about development of these muscle groups Very few boxens
can punch therr weight and among the heavier grades it 1s
very often deplorable to watch big men flay the air with tepid
airy swings Too much time 1s spent on road runmung when 1t
should be spent 1n the gymnanum developing the muscles
which the boxer uses 1n hus work. Most sports find the necesuty
for developing shoulder and arm muscles yet the sport 1tself
1 which the athlete engages very seldom does this Tramners
should recogmze this and provide a programme of heavy
muscular exercuues Weighthfting 1s possibly the finest way n
whuch to develop these muscles and there 13 no hardship about
this method of traiming Wall bars should be provided and used
daily Ten or fifteen muinutes cach day spent in the exercise
known as chinming’ where the chin 13 raned up to a bar by the
arms will develop the biceps and shoulders and teach control
oftheabdomen Push ups from a wood floor 11 another valuable
exercue and parallel bar work will develop muscles and co-
ordwnate rhythm of movement as well They can be varted by
rope chmbing hand stands, and hand springs on a mat. Hand
to hand walking moving one s weight, will teach the athlete
to handle his body effectively and mn a combination of all the
movements described, he will learn to control his body posture
and mncrease his mental co-ordination.

Proper tramming for athletcs should include analynng
muscle actions 1n joints, and every trainer should be able to
analyse movements and pass them on to the athlete. There
should be an understanding of the body levers and power
relationships  because by a careful study of muscle movement
1t 13 possible to correct any weakness in postural activity and so
prevent poor performance. Part of all athleuc traimng should
consust of theory of movement and I have already mentioned
the provision of an aruculated skeleton. Clubs should also
provide an atlas showing muscular attachments and a training
sesnon could be provided 1n which both theory and pracuice
15 taught The athlete should not only know how to run but
which muscles are taking part 1n the action. Each athlete will
take nterest 1n his own speciality and develop these regions
effectnely The rule 1s too often to get the athlete out mn the
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field, race him round and round until exhausted, then grve him
a shower and a slap and tickle which passes for massage. This
13 not tramung and the time 15 ripe enough, m fact long past
when athletic tratning should be treated as a science and given
all the benefit of scientific study by highly skilled and ex
pentenced persons

Once the fundamentals have been lard down and implanted
in the athlete s mund he will find by tnal and error the pro-
gramme most swited to hus individual needs Tt s a Iittle difficult
to lay down hard and fast rules for everybody, but general
tramning should be approached just as would training for a
profession But certain fundamental rules should apply to all
training, and the basts must have a definite purpose.

Indeveloping the arms and shoulders 1t might be remembered
that this should be common to all athletes The reason 1s thi—
maintenance of strength 1n the shoulder group 1 called 1nto
play when relating these muscles to the chest. A greater fleability
of the wall of the chest 15 developed when allied to the shoulder
muscles and co-ordination will mncrease the ventilaiton of the
lungy In thuis way many shallow breathers will become deep
breathery, thus increasing wind and endurance.

Particular attention should also be paid to the muscles of
the abdomen, as these tend to weaken cspeaially after the age
of twenty five. A carcful diet should be aimed at reducing any
mcreased girth. For this rcason the push up excrcue already
referred to 13 1deally sutted Trunk raising 1s also useful For this
1t 18 best to lay on your back on a hard floor Keep the knees
bent and feet firmly planted on the floor Place the hands on the
abdomen and then try and Lit the head and shoulders as hugh
as possible If done daily about twenty times they will be found
to be very uscful toning up excercises for the abdomen

Leg muscles arc very important and a good general cxercuse
1s known as quadncep dnll  Here the athlete 1s flat on his back
on the floor A vanety of sandbags of increasing weight arc
placed over each ankle and kept 1n position with tapes sewed
mto the sides of the sandbags Weight should commence at
about seven pounds and increase to fourteen pounds The legs
are rawsed alternately Leeping the knees fully extended until the
heel 15 rawsed about twelve tnches from the floor This exercuse
should be done about twelve to twenty times with each leg and
should not be hurried Slow deep breathing should accompany
the exerase. Following this, both legs can be raised for about
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and the athlete If you learn to handle vour body weight, and
build up the fundamental devclopment necessary to the proper
performance of the gime or pasime which you enjoy, 1t can
make you a better athlete. You will certunly be A fitter onc
and 1 happier one

Triceps stretch  Strengthens arm act
“nicketers javelm throwers ete. (Al M\:?nny.;‘d ruutable for
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twelve imes and after a short rest the alternate Iift can be done
once more.,

The medicine ball should not be left out of any group
exercises and the stationary bicycle 18 a good means of exercising
all the leg groups of muscles from the ankle to the hip

It 1y usual to neglect exercises for the feet, yet these are
essential for the Life of the athlete It 18 cssential to walk or
run with the feet rather than ‘over’ them, so to speak, and 1t
Just as 1mportant to bring them nto any general programme of
fitness as any other body region. Tiptoe walking and walking
on the outnde borders 13 an excellent strengthener to the foot
muscles and will produce ncreased tone Rotation of the ankle,
upwards and downwards and mwards and outwards, will help
fleability Attempts to pick up a piece of string or a pencil with
the toes will all assist 1n effecting control of the foot muscles.
All exercises should be done m bare feet.

Before I bring thu chapter to a close I would like to say 2
word about sprinting I know this problem 13 an acute one 1
many clubs Yet I cannot understand why so many football
traners, for mstance, msut on hard and fast lapping twe or
three ttmes a week. No footballer finds 1t necessary to run more
than perhaps thirty yards at speed, and I see no reason why
football trmming should conmst of so much lapping Thus can
only sap the energy and has little practical value, except to
a runner for 1t 18 lus work and the only way he can psiess hus
performance But for other athletes it 15 unnecessary For these,
practice starts, and spriats of thurty to fifty yards are enough,
but as a winding up for the day perhaps a lap or two m plmsols
will not do any harm, so long as an easy hmbening up pace 15
matntained Every athlete wall derive more actual benefit from
the physical exercises described which will develop him funda
mentally than n long weeks or months of sprinting

It 13 the job of the traner to get hus men fit and keep them
fit This chapter has been wnitten wath this in view as the sole
aim. My talks with trmners of all kinds have convinced me that
no two are agreed upon fundamental traimng 1 would like
to urge them to forget all past prescriptions and give scientific
fundamentals 2 chance. I know they can pay divadends A
definite curnculum of physical training should be drawn up for
cvery athlete weekly with special reference 1o the particular
needs of the individual athlete.

All pastimes demand a special type of training swited to 1t
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firstly, by the provision of sound sctentific trumog and con
disomng, which I hwe already dealt with i 2 previous
chapter and which T will go on stresang, and secondly, by
ensunng that the athlete, dunng traiming and participation,
has an adequate diet with a sufficiency of carbohydrate
resenes, which can be forufied with vitarmuns and salt intake.
Tramng should be grdual and the athiete must not be 1n 1
hurry to reach tus peak He should bwild up for 1t by graduated
excrases. Traiung should always be directed to the end 1n
view It 1s important to preserve and increase wind and
endurance and no better method can be found than that
already outlined

There should not be any recourse to artificial sumulants
No drug should ever be used on an athlete to push hum beyond
the himut of his own endurance and no responsible tramer
should contemplate 1t.

Research work done on many famous athletes, especially
fong distance runners, shows that by good traiming and diet
and an adequate salt intake, these men adapted themselves to
a hugh phymcal pitch together with wind and stamina. At the
close of thear work they were comparatuely fresh and the work
was actually done with ease.

These athietes all showed that they possessed a high oxygen
mntake and a low acidity and developed extraordmary effictency
n both heart and cuculavon.

When an athlete 13 tired he goes stale In addition to hus
fatigue he 15 1mtable, he has little appetite and cannot sleep
and more often than not develops an acute state of sensiivity
He easily gets the jitters  When thus happens 1t 13 advisable for
the traner 1o gne him a complete break from training and
playmg His fangue 13 physical and mental and can be com
pared to a nervous break-down The only treatment 15 a rest
absolute and complete, from all participation. But of the
fundameatal rules outlined are followed with common sense
"nd efficiency 1 am sure that thus state would never happen



CHAPTER NI

THE PROBLEM OF FATIGUE
IN EMNERCISE

No discussion of physical exercise, whether in traunng or actual
sport partictpation, would be complete without an attempt to
analyse fatigue. Any severe exercise will result 1n fangue of the
muscles and with them the heart and nervous system. This wall
produce 1 the body a lack of co-ordination so that there 1
reduced ventlation and transport of oxygen and improper
removal of waste products Tt may be that fatigue will produce
only fack of response or a slowing down 1n the muscles alone,
but can also cause fantness, mddiness and often sickness.

There 1 hittle doubt that exhaustion of the more serions
kand 1 more often found mn the young athlete than n the
expentenced one. This 1s found to be solely due to lack of proper
trammng and preparation and madequate feeding There are,
of course, unfortunate cases 1n the boang world v here youngstess
have been worked to death fighting sex eral times 1 a week and
m a httle while are punch-drunk from sheer nervous and
physical exhaustion. Happaly, this 1s rarer nowadays than 1t was
twenty years ago Very little severe exhaustion has been noted
m the expenenced athlete. Exhaustion of some kind 11 common
to all games and sports and 1n cross-country running marathons
and after boat races there has been perhaps more notable
examples Very often examination has shown a marked acidasis
m the blood which has led to the feeding of glucose dunng
games and often 1n traning

I feel sure that controlled trainmng, fundameatally, by a
speaalized team would reduce to the barest mummum any
state of fatigue wn athletes. In partcular the young athlete
needs careful handhing and m my opimon 1t would be a sorry
state of affaury if because of a good heart and lots of enthusinsm
the young athlete were to burn hunself out before maturnty
Thus bas happened and 1 going on happeming and 1t will take
very little to put to a stop one of the prnincipal canses of physrcal
fatigue m the athlete.

How can faugue be prevented? In my opimson very simply
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firstly, by the provision of sound scienufic trumng and con
ditoning  which T have already dealt with 1 a previous
chapter and which 1 will go on stressing, nd sccondly, by
cnsunng that the athlete, dunng traming and participation,
has an adequate diet with a sufficiency of carbohydrate
reserves, which can be fortified with vitumins and salt intake
Tramnng should be gradual and the athletc must not be 1n 1
hurry to reach hus peak. He should buwild up for 1t by graduated
exercises, Trumng should always be directed to the end 1n
view It 1s important to presene and increase wind and
endurance and no better method can be found than that
already outhned

There should not be any recounse to artificial stimulants
No drug should ever be used on an athlete to push him beyond
the lumut of his own endurance and no responsible traner
should contemplate 1t

Research work done on many famous athletes, cspecially
long distance runners shows that by good tramung and diet,
and an adequate salt intake these men adapted themselves to
a lugh phyncal pitch together with wind and stamuna. At the
close of therr work they were comparatively fresh and the work
was actually done with ease,

These athletes all showed that they possessed a high oxygen
mtake and a low acidity and developed extraordinary efficiency
m both heart and arculation

When an athlete 1s tired he goes ‘stale’ In addition to his
fatigue he 15 wnitable, he has httle appetite and cannot aleep,
and more often than not develops an acute state of sensitivity
He eanly gets the ptters When thu happens 1t 1s advisable for
the tramer to give lum a complete break from training and
playing Hus faugue 15 physical and mental and can be com
pared to a nervous break-down. The only treatment 15 a rest,
absolute and complete, from all participation. But if the
fundamental rules outlined are followed with common sense
and efficiency I am sure that ths state would never happen



CHAPTER XIII

THE PROBLEM OF FATIGUE
IN EXERCISE

No duscussion of physical exercise, whether i traimng or actaal
sport partiaipation, would be complete without an attempt to
analyse fatigue. Any severe exercise will result 1n fatigue of the
muscles and with them the heart and nervous system. This wall
produce 1n the body a lack of co-ordination so that there is
reduced ventilation and transport of axygen and tmproper
removal of waste products It may be that fatigue will produce
only lack of response or a slowing down 1n the muscles alone,
but can also cause faintness, grddiness and often sickness.

There 1s httle doubt that exhaustion of the more serious
kind 1s more often found 1n the young athlete than i the
expenenced one. Thus 13 found to be solely due to Iack of proper
tratnung and preparation and mnadequate feeding There are,
of course, unfortunate cases n the boxing world where youngsters
have been worked to death fighting several times 1n 2 week and
i a litle while are ‘punch-drunk’ from sheer nervous and
physical exhaustion. Happily, this 15 rarer nowadays than 1t was
twenty years ago Very little severe exhaustion has been noted
1n the expenenced athlete. Exhaustion of some kind 15 common
to all games and sports and 1n cross-country runming marathons
and after boat races there has been perhaps more notable
examples Very often exanunation has shown a marked acidosis
w the blood which has led to the feeding of glucose during
games and often 1n tramming

1 feel sure that controlled traning fundamentally, by 2
speciabized team would reduce to the barest minimum any
state of fatugue wmn athletes In particular the young athlete
needs careful handbing and m my opuuon 1t would be a sorry
state of affairs if because of a good heart and lots of enthustasm
the young athlete were to burn himself out before maturity
Thus has happened and 15 going on happering and 1t will take
very little to put to a stop one of the principal causes of phyncal
fatigue m the athlete

How can fatigue be prevented? In my opmnton very sumply
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CHAPTER XIV
THE PREVENTION OF INJURY

Ir sport 13 to be of any benefit arther to the participant or to
the spectator wgury must be kept to & mumimum both as to
seventy and frequency The contro! of iyury and the develop-
ment of the athlete must go hand in hand  Present-day organized
sport 13 the result of teamwork of a hughly developed character
Co-operation by athlete, tramer manager and club doctor 13
a team matter and should be approached from this angle. An
enthusiastic athlete 1s very often too critical regarding what he
considers cautiousness or old maidishness on the part of the
doctor or tramer Ths 15 unfarr, because the responsibility for
fitness rests yust as much on thesc officaals as on the athlete, and
they are just as concerned 1n the athlete s or the team s success
Further 1t 13 the job of the tramner to deal with the inyunes and
keep them as low as possible.

The bugbear of all trainer 15 recurrent ijunes because they
result in weakened and unstable joints and muscles All persons
m contact with athletet are just as concerned 1n preventing
injuries as n the cure of them when they happen. Continual
examunation by the tramer can ensure that mjunes are kept to
a mummum. A weak joint or muscle can always be strengthened
by effective strapping and I have devoted one chapter to this
subject at a later stage 1n this book. Treatment of cuts, bruises
and a general going-over or hight massage, should be routine.
Never let anything get worse by carelessness Ensure adequate
rest esther between events or, say, at half ttme 1n a football game.

In many games connderable protection 15 grven to playens
by wearing harness This 13 of course, impracticable 1n games
such as football or cricket but I see no reason why some hght
preventative strapping for the jomnts cannot be done I have
devised some very effective strappings from light elastic
webbing and surgical felt for knee and ankle jomnts, and they
have added stability and are light and easy to wear The same
has been done for many athletes who are a hittle weak n the
lumbar muscles and who frequently stram the joints of the
pelvis near the backbone. These weak regions can be afforded
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additional support which gives the athlete more confidence.
I am sure that these strappings can be improved upon and
standardized if necessary

A frequent mjury 15 a thigh strain which occurs usually at
the beginnuing of traming The athlete tries to work off excenve
weight gained 1n the off scason and subjects himself or 1
subjected to, hard and fast spninting, very often from crouched
positions The reason 1s that the thigh muscles are unaccustomed
to such a severe stramn 30 early 1n traimng and they fa to
respond to a quick starting action, often causing a serious
rupture. Thus injury 13 easily prevented by starting traimng with
slow laps and gradual torung up exercises until the muscles are
in tone and can take the strain of severe contractions

Blisters are often caused by ill fitting boots or track shoes.
All footwear should be snug and properly measured before
wearing

1t 13 useful to keep records of all injunes, and every athlete
should have a case hutory sheet on which the tramner should
record all detals of injury, period of absence from athletics or
play, treatment carned out and recovery notes If an athlete 1
injured towards the close of the season do not allow hum to
wander off without effecting a cure of the conditton It 15 more
than likely that many an athlete will take only too cursory a
view of the injury and will not be fit when the new season
ttarts.

The greatast prevennon of imjury 13 adequate supervision
of the athlete by the tramner It 15 hus responsibility and he should
be firm 1n treating 1t. Upon the trainer’s observation skill and
tact many an athlete owes hus well bang and certanly the
success of any team sport will depend on thu 1n a busy hard
teRson



TRFATMUNT OF lN_]URH‘l-——PIl\RN"AL MTANT m

Fraperor thereupon ordered that all svcterns should form
themselses nto corps and when m pun should rub onc
another

The Grecks had a regular system of gy mnastics combining
baths, massage and exposure to air and sunhght Eventually a
schoof of gymnast physicians arose whe used these means as
therapeutic agents for the treatment of all kinds of discases
Gymnastics mn the treatment of injury were used by one of these
physicians about 428 ® ¢ In nearly every large city in ancient
Greece gymnasta were set up and they became important
centres where exercises were carned out. The rmns of the
buildings, which are of great architectural beauty, are still to
be seen

A physcian called Hippocrates, known as the Father of
Medicine, wrote these words 1n 380 B ¢. and they may well be
followed at the present day He said ‘A person must be
expenenced 1n the art of rubbing for things that have the
same name have not the same effect For rubbing can bind o
Jomnt that 13 too loose and loosen a joint that 1s too ight.  So we
sce that rubbing can bind and loosen, can make flesh and cause
waste. Hard rubbing will bind, and soft rubbing will loosen
but while 1t must be remembered that moderate rubbing will
cause parts 1o grow much rubbing will cause waste.

It must also be remembered that rubbing upwards in the
casc of hmbs has a more beneficlal effect than rubbing
downwards

How does phymcal therapy work 1 the case of injury? We
have already seen that the body 13 a storchouse and trans-
former of energy Chemucal energy 1 stored up 1n food which 1s
splhit into small components and keeps the body functioming
Some of these chemical processes create phviical energy, such
as heat, exther as a by product, or as an essentinl object Phywcal
energy can also be conveyed to the body from outside pnd this
sumulates the body processes Any form of phymcal energy
applied to the fissues exerts in turn chemical action on the part
of the cells, which influences or bnngs about certain conditions
and thus creates therapeutic effects

Perhaps we can discuss now briefly the prnincipal physical
agents and their effects

At the very simplest we have hot water, hot air, and natural
sunhight. Then we have mdiant heat lamps 1nfra red and long
and short wave drathermy Al these things produce heat In



CHAPTER XV

THE TREATMENT OF ATHLLTIC INJURIES
BY PHYSICAL MEANS

THE value of the treatment by physical means of mnjury
athletes 18 now well established and the story of the develop-
ment of these means goes back through many centurzes In a
primitive way they are very old indeed, as they go back to the
sunlight, baths and massage of the ancient Greeks and Romans
Some authorities attribute the word massage to the Greek
word massean  which means to knead, while others think 1t
may have come from an Arabic word Mass or Mash which
means to press softly Many years before the Chrstian era the
Chinese had a system of gymnastics and massage which 1
recorded m anaent wntungs There 1s also mention i the
sacred book of the Hindus, and 1t 15 certasn that massage and
heat was practised by the Pernans Egyptians and Japanese.
In fact these physical methods of treating injury were 1n an
advanced stage among Greeks and Egyptans around 1000 B ¢

Homer mentions 1n hus wrnitings the anomnting and rubbing
of war heroes 1n order to refresh and restore them An amusning
story concerns the Emperor Claudius, who one day crossed the
square of the City on his way to the Forum when he came upon
a veteran of the recent wan rubbing himsclf against a stonc
pilar On mmquiring what was the matter the Emperor was
mformed that the veteran was aching m every lumb and was
trying to obtain some ease by rubbing his body up and down on
the stone pillar  Alas  he moaned I have to do thus for
myself because I have no slave to rub me.  The Emperor took
pity upon the poor man and ordered that the veteran be given
two slaves and a house so that for the remainder of his days he
would have a roof over his head and be free from pain

The following day when the Emperor crossed the City Square
as usual he beheld the unusual sight of thousands of men all
standing agatnst pillan and rubbing themselves up and down
On wquunng from a centurion what was the trouble, he was
informed that they were all veterans of the recent wars, they
were all 1n great pain and had no slaves to rub them The
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the next group we have agamn the sunlight, heated metals, and
ultra violet light, produced cither by carbon ares or mercury
vipour lamps These produce pigmentation 1n the skin and
causc a tanmng effect They also produce a substance called
Ergosterol® which assists 1n the manufacture of vitamins In the
next group we have the galvanic current which gives us some
small heating but 15 used for reducing swelling and stimulating
the cells and muscles, and the faradic current which 1 a
powerful shmulator of large groups of muscle, and frequently
used 1n effecting strong contractions Finally we use massage
1tself which 1s an extremely useful agent.

One 1mportant thing 1s to remember that physical therapy
must not be practised apart from general medicane, but should
be allied to 1t on the advice of the club doctor Phyncal therapy
1s 1 fact 2 part of medical prctice and should be used under
the immediate supervision of a physiczan who should alwnys
be advised just what means the trainer contemplates unng n a
particular case. It 1s also ymportant to obtan firstly a clear
diagnonis On the other hand no treatment of injury thould
exclude physical means altogether There is ample need and
opportunity for the systematic we of physical means i the
treatment of athletic yjuries and the tramner, 1f he 13 to do s
Job thoroughly, should have a first-class knowledge of what these
measures 1nvolve He should know that just as a method will do
good 1t will also cause harm if not applied correctly or effi-
ciently The object of phymcal therapy 1s to bring about certain
responses and the traner should be able to choose from his
available apparatus according to circumstances and the needs
of the particular mjury he 15 to treat. He should have no duffi
culty mn making up his mind once he hashad sufficient expenience
and theoretical grounding and acquired chimcal competence
under trained medical gmdance,

Physical treatinent must always be properly indicated and
not applied 1f other and more 1mportant treatment 1s advisable.
The treatment selected must be the best suited for the condition
and applied with skl intelligence and diligence.

All treatment must be commenced at the earhest time
following injury and 1t should cease when the patient 1s able to
do for himself what the treatment 1 designed to help im
perform. Never be persuaded by a laxy pauent to go on with

A substance of animal or ke origin l.ug):n:grﬂcll[kclhnfluon
{rradiaton it form vitamin Dy cccmryfcrzhe
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treatment once you conmder that he 1s 10 a pontion to help
himsell

Nearly all injuries show immediately an escape of blood
and lymph fluid from the torn vessels and capillartes, There
may be swelling and tearing of ligaments, rupture of muscles
and tendons, and 1njury to bone or cartilage. Finst indications
are treatment for shock, stopping any bleeding, prevention of
any infection, and if fractures occur, sphnting and umting
broken surfaces For years the routine treatment of injury was
1mmobilization to provide undisturbed healing This ignored
the fact that for the reparr of myury efficient blood supply =
necessary The rest promoted, 1 fact, the formation of adhe-
sions Present-day treatment provides rest only for as long as it
requures to knit together broken surfaces or torn hgaments Too
much rest leads to muscle waste. Never neglect any soft tisue
mjury as this leads to delayed recovery

The object of phyncal treatment will vary very much m
different cases according to the type of njury 2nd the mndividual
Treatment should be adapted to the individual case, and
apparatus should be provided that will gwve every possible
treatment that any condition will call for

Generally speaking all treatment can be divided mto two
main groups, acute and chrome In acute cases the objects are—
rehief of pan and relaxation of muscle spasm promotion of
absorption of escaped flud prevention of adhesions and assus-
tance 1n the processes of repair and the restoration of function.
In chronic cases the objects are—removal of the causes of
inflammation, softerung of adhemons or scar tissue 1f formed
improvement of nutrition 1n muscles and mobility 1n jomnts

In a general scheme of treatment accurate diagnosis u vi
You must know what you are treating Decide whether the
mjury needs immobilization and watch for cuts, bruises,
abrasions or lacerations Wash carefully with a good antuweptic
and if the ijury 13 round a jont and swelling 15 present, we
1ce-cold compresses, then apply several layers of lint soaked 1
lead and oprum solution, or paint the arca with a solutton
consuting of equal parts of tincture of 1odine and uncture of
armica. Then strap effectively with elastic plaster bandage and
rest the part If the circulation 15 impeded you can use a large
wattage radiant heat lamp but do not use any hard rubbing 1n
any recent wjury When the acute stage has passed heat
measures can be mtroduced for improving arculation and for
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the relief of pain and to hasten absorption of flurd. Short wave
18 the treatment of choice but infra red rays may be used
Galvanum can also be used, and 1f massage 15 employed long
stroking movements are the best. The part may be strapped for
as long as 1t 15 conmdered necessary or effective.

Following chapters will discuss more thoroughly the vanous
physical measures employed and indicated 1n the treatment of
mjuries



CHAPTER XVI

PHYSICAL METHODS IN THF TRFATMFNT
OF INJURY

Or all forms of physical treatment employed undoubtedly
massage 15 the nmplest and most generally useful Inits apph
caton the hands of the masseur transmut 2 mechanical action
to the body of the patient. Husky rubbing bears no relation to
scientific massage and the effectiveness of the treatment does
not depend on the amount of phyncal effort expended The
masseur must learn by touch to adapt hus movements to the
conditions he 13 treating and to the contour of the limb or
trunk. He should also have 2 good knowledge of the anatomy of
the part and an undenstanding of the mjury for which the
massage 13 beng used. Massage 13 not an art which can be
taught by words, but by continual practice under competent
gwdance.

Three main vancties of movements may be said to be
employed sometumes smgly and sometimes 1n combination
They are stroking compression and percussion,

Stroking 18 perhaps a fundamental form of massage and 1s
almnost instinctive 1n the human being When a child falls and
brutses 1self the mother gently strokes the child s bruises with
the palm of her hand to relieve pain and reassure the child
Every massage treatment as a rule, starts with stroling An
even pressure 13 exerted along a definute path, and pressure 1
always exerted towards the centre from the cutnde This 1 to
stimulate the blood and lymph arculation On small surfaces
1t can be done with the thumb or the tips of the fingers and on
large surfaces with the palm of the hand or with the inner mide
of the hand

Stroking has a sedative effect and should be done with Jong
slow morements The masseur s hands should be relaxed and
ready to adapt themselves ta the contour of the treated part
They should always be in contact with the skin, returming to the
staring pownt before changing direction to another part
Stroking can be deeper 1f 1t 13 necessary to unload the Jymph
channels of waste Pressure should not be heavy and the

17
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muscles of the patient should be relaxed Rhythm of the
movement should be umform and not too quick.

Compression movements are effective for accomplshmg the
most frequent object of masage in athletes, which 15 the
tonung up of muscles and of breaking down adhemons The
principal difference between stroking and compression 13 that
m the former the hands or fingers of the masseur shide evenly
over the skin, while 1n compresnion the skn of the patent 1t
carmned along 1 order to act on the deeper tissues. A vanety
of pressures may be used 1n compression movements and these
may be conndered under the titles of kneading and fricton.

Kneading 13 a muxture of grasping and pinching’ with
varying degrees of pressure. The masseur picks up the skin and
deeper tisue with a small amount of force between the thumb
and fingers but without pinching enough to cause pain The
skin should move with the hand of the masseur and the decper
structures are massaged under pressure from the fingers. It 1s
best done by two hands opposed to one another and the thumbs
and fingers can be used to reach individual muscles if necessary
The main effect of kneading muscle or soft tissue 15 to axd 1n
stretching adhesions and removing waste products from the
muscle.

Friettion 18 a arcular form of kneading wath pressure agamst
a part of the tissue which cannot be grasped It can be done by
trps of the thumbs working 1 opposite directions or by the tips
of the fingers or by one hand open or clenched Friction by the
ups of the fingers 13 used when treating joints while over fleshy
parts such as the thugh or lumbar muscles of the back, the entire
hand may be used Friction 1s especially useful in the manipu
lation of smaller parts such as the hand or foot, and the chief
effect 13 to loosen adhesions of tendons and to free scar tissue.
It should always be preceded and followed by stroking move
ments and carnied out 1n the same direction.

Percussion 13 the most sumulating form of massage, and one
which can do most harm 1f movements are too clumsy It cxerts
a very stmulating effect on muscles and superficial nerves and
on the skin and blood vessels. Percusnion includes slapping
clapping tapping and beating according to the position of the
hands and fingers. Slappmg should be done with the mnde
surfaces of the fingers which should rebound from the skin after
each movement. The effect 13 to sumulate the surface capillanes
and nerve endings Hacking 15 done with the little finger side
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of the hand and conssts of quick chopping motions from the
wnst joint If properly applied with relaxed wrists, this move
ment will release muscle spasm. Tapping and beating are not
very often used, but1f the need anses to stimulate heavy muscles
1t can be done with the lightly clenched fist

The mam effects of massage are a general sensation of
warmth and stmulation of the tkin. Dead cells arc removed
from the surface, Circulation 18 1mproved and increased nounsh
ment passes while waste products are removed

The chief objects of treatment by massage are undoubtedhy
muscles and the lymphatics. Massage applied toa resingmuscle
increases 1ts power for work snd prevents accumulation of
fatigue products Massage apphed to a boxer between rounds
for example, would have a marked effect on hus recovery and
would enablie hus muscles to do more work when brought mto
play Tt restores tone and strength which has been lost 1 the
exertion demanded 1n a contest or athletic event. Further, firm
pressure by stroking over an aching nenve will lessen the ache
A tired nervy athiete will find sleep easer to come by after a
general body massage.

It 1s often useful to warm the part by radiant heat before
massage as 1t helps to soften the skin and relaxes the patient.
There are many good lubncants available, and some masseurs
prefer oil while others use talcum powder 1 would not adwise
heavy oils, nor imitant ones (I myself have a preference for a
hight cream which can be purchased 1n any chemusts and which
contains Adrenalin, as I find that massage 13 able 1o be deeper
without causing pawn) or the muxture of glycenne and surgical
spnit already mentioned or Arachis o The skin should be
carefully wiped of any renidue afterwards and an astningent such
as Witch Hazel apphied which acts as a good tonic effect

The Galeanic Current Thus 1s perhaps the oldest known form of
electnaaty current flon and was ducovered by an Itahan
phyniast, Galvani 1 1789 It came into general use for
therapeutics towards the latter end of the 1800s. It 15 a constant
or direct flow of current 1n one direction. The main effect on the
body 1 a chemucal one, becawse 1t cawses a mugration of
molecules from one place to another and while 1t 1s happening
a small amount of warmth 13 felt

Galvanism can be applied direct to the body for stimulation
to the skin and muscles 1t ncreases circulation and nutnition
the path of the current It 18 very useful in the reliefof pain and
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muscles of the pauent should be relaxed Rhythm of the
movement should be uniform and not too quck.

Compression movements are effective for accomplishing the
most frequent object of massage in athletes, which 13 the
tomng up of muscles and of breaking down adhexions The
principal difference between stroking and compresnon 15 that
m the former the hands or fingers of the masseur shide evenly
over the skin while m compression the skin of the patient 1

carned along 1n order to act on the deeper ussues A vanety
of pressures may be used 1n compression movements and these
may be conndered under the ttles of Axeading and friction.

Kneading 15 a muxture of grasping and pinching’ with
varying degrees of pressure The masseur picks up the skan and
deeper tinue with a small amount of force between the thumb
and fingers but without pinching enough to cawse pam. The
skin should move with the hand of the masseur and the deeper
structures are masyaged under pressure from the fingers It 1
best done by two hands opposed to one another and the thumbs
and fingers can be used to reach individual muscles if necessary
The mamn effect of kneading muscle or soft tussue 15 to ad 1n
stretching adhesions and removing waste products from the
muscle

Frictien 13 a osrcular form of kneading with pressure against
a part of the tissue which cannot be grasped It can be done by
tips of the thumbs working 1 oppaosite directions or by the tips
of the fingers or by one hand open or clenched Friction by the
tps of the fingers 1s used when treating jomts while over fleshy
parts such as the thugh or lumbar muscles of the back, the entire
hand may be used Friction 135 especially uscful in the mampu
lation of smaller parts, such as the hand or foot, and the cluef
effect 13 to loosen adhesions of tendons and to free scar tissue.
It should always be preceded and followed by strolang move
ments and carrted out in the same direction.

Percussion 13 the most sumulating form of massage and one
whuch can do most harm f movements are too clumsy It exerts
a very sumualating effect on muscles and superficial nerves, and
on the skin and blood vessels Percusston includes slapping,
clapping tapping and beating according to the penition of the
hands and fingers Slappmng should be done with the innde
surfaces of the fingers which sthould rebound from the skan after
each movement. The effect 13 to snmulate the surface capiflaries
and nerve endings Hacking 1s done with the Iittle finger side
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the 1mprovement of circulation speeds up the dispatch of the
products of inflammation. Galvanism s of the utmost value m
a number of conditions met with 1n athletic 1munes sich as
bruies, sprains and strains, etc

The proper way to apply galvanism 1 by usung metsl
clectrodes, that 1s, picces of specially treated metal carefully
cut for the mze of the condition to be treated and these are
wrapped around by moist cloths which have been dipped wnto
a warm saline solution The cloths must be carefully wrung
out and be free from wrinkles, nor must they be too wet or too
dry If this happens the treatment will be panful and burns
may be caused. When the electrodes are completely covered n
the cloths (this includes the termunals) they are strapped with
a rubber bandage to the part to be treated On the average the
normal skin will tolerate about ¥ to 1 milhampere of galvamc
current for every square mnch of electrode surface, so that the
sze of the clectrode will furmwsh the best wdication of the
strength peeded. If small electrodes are used, less current 1
needed because the current density 13 greater The best gmde
of toleration 13, of course the patient, no matter what the meter
reads 1f the patient tells you he 13 uncomfortable turn the
current down. Galvamsm can be applied without reference to
polanty of the electrodes unless one 1 unng a drug for 1onza
tion purposes but as this 1s not very likely except by a tramed
phyuiotherapist, 1t need not be discussed

In all galvanic treatments the chuef danger 15 one of burns
s0 that great carc must be taken. If in any doubt nspect the
area under treatment continually It 1s better to switch off and
remove the cloths several times than nsk 2 galvamc burn. All
sensations of undue warmth or pain should be taken nto
account.

The galvanic current can be terrupted to produce a nerve
or muscle twitch and so stimulate the part. This 1s produced
by a mechanical device placed 1n the circunt which interrupts
the flow of the current at regular intervals. This form of
nterrupted current 1s very useful 1n stimulating weak muscles
after tevere myury and specially where there may have been a
nerve concussion. !

The Faradiw Current The Faradic Current does much the
same work as the mnterrupted galvanic current already described
though the current 15 different. Faradism can be applied erther
surged that 13 the current reaches a peak then flows gradually
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The prnctpal effect of short wiie heating 13 that the tissues
can be heated uniformly and deeply and the uses to winch the
current can be put are numberless in the treatment of njuries
It can be used alonc or n conjunction with cither grlvanism or
faradism or massage.

1 have used this method of treatment 1n such varying condu
tions as sprains bouls, and nasal catarrh In boils prticularly
short wave 18 specific and not very long ago a well known foot
baller was sent to my chme with five severe bols on the
buttocks. He had been out of traiming for several weehs and was
n connderable pun He was treated with short wave, using a
small glasscovered electrode on the nite of the boils and alarge
dispernve electrode was placed on s abdomen. In five days
the boils were clear and there was no scarrng of tusue. Ths
happened after all other treatment had faled, including

For joint injurzes of the ankle and knec the coil method 1s
cfficient and convenient For nasal sinusitis and catarrh a small
glasscovered electrode 18 placed over the sinus and a large
duspernve at the back of the neck Heating can also be done
through the face from one nide to the other by two small glass-
covered electrodes Following the short wave heating galvamsm
can be wsed with a special nasal electrode called the Franklin
Nasal Electrode  The method 13 to wrap two small gauze strips
around the ends of the electrode and msert carefully into the
nostnls. The gauze should first be soaked 1n a solution of one
per cent Zinc Sulphate which can be obtained from any
chemust. A dispersive electrode wrapped 1n a moust cloth soaked
1 saline solution 13 strapped to the hand The nasal termunal
13 attached to the ponitive pole of the galvanic machine and the
dispernive at the negative and the current can flow for about
fifteen minutes at 1-2 milkamperes I have treated many
hundreds of cases of nmial pinuntis and catarrh 1n my chme
with success and a large percentage have shown no return m
many years While 1t 13 not altogether a certain cure I would
recommend that 1t can be tried on all athletes who complun
‘r_)f snuffiness and who catch co'd eanly or who suffer from hav

ever

Infra red Rays Radiant Heat and Ultra oolet Light Any object
which 18 heated to a higher temperature than its surroundings
will send out 1ts excess of heat by radiation to the surrounding
objects. The most natural form of infra red radiation 13 sun
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down to be hardly felt, or 1t can be interrupted so that the
current flows for a definite time, and then ceases for & short
while before continuing To prevent fatigue 1n the muscles
while adrmunistering treatment 1t 13 useful to have the current
flow for a shorter time than the rest period While the current
flows the muscle contracts, and 1 the rest period 1t returns to
normal The faradic current 13 without a doubt the best way of
exercising norrmal muscles

In the treatment of various injuries as a result of athletics,
graduated muscular contraction has made rapid advances
recent years. It can be used in musclé and ligament stramns and
1n adhestons. It 1s valuable 1n after treatment following frac
tures, and any wasting condition following injury or over-strain
The object of the treatment 13 to restore tone to injured muscles
and to prevent adhesions and 1t mncreases the blood supply
and so stmulates the rate of repair in 1njured parts at the same
time as 1t assists 1n the absorption of waste products.

The treatment 13 apphed m the same way as mn galvanism,
with moist cloths over metal electrodes, strapped over the
affected part.

Though generally speaking both galvanism and faradism
are valuable for smular conditions it has been found from
experience that m cases of injury where muscles are sull weak
galvarusm 1s the better method When the muscles get better and
show 1increased strength and tone, faradism can then be em
ployed to give the final touch in restoring an njured muscle
to 1ts full strength and usefulness

High Frequency Current Thus 18 a current which oscillates at
such a high rate of frequency that the oscillations are trans-
formed 1to heat The most modern and up-to-date method of
high frequency heating 15 known as short wave diathermy and
this 1 the form of heating generally employed. Some people
still usc long wave diathermy oscillating at about one tenth of
the rate of the short wave, but 1t is rapidly pasaing out of favour
In any casc the short wave current 15 far more beneficzal and
can be used with much greater ease The methods of producing
heat by short wave applications are by using two round metal
clectrodes of varying sizes protected by glass coverings or flat
rubber electrodes which are strapped on to the skin bang first
msulated by felt pads or by the use of & rubber coil The coil
method 18 very uscful for imbs s 1t can be wrapped around an
arm or leg quite sLmply
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Goggles should alwrys be used, both by patient and operator,
and dosage should be carefully timed, and shin reaction care
fully noted No tramer would be advised to usc this form of
treatment as a general therapy, unless, (a) he has had instruction
under a competent physician, or (5) he has the astance of a
quahfied physiotherapist In il cases ash the club doctor whether
1ts use 13 advisable, because there may be many indications
against 1ts use which only a physician can determine

Ultra violet rays are emutted cather from carbon arc or
mercury vapour lamps in the artificial source, and from natural
sunlight They act upon the slan and produce tanning which
stimulates the mechamsm for the production of the substance
known as Ergosterol thereby assisting 1 the manufacture of
vitamuin D It has also excellent qualities 1n 1ts effect on growth
and circulation and 1n the general metabolism of the body Mild
doses are guen for a ‘toning up and 1 my cline 1t 13 used
extensively for skin conditions such as impetigo, and 1 healing
ulcers and infected wounds I have also found 1t invaluable m
treating athlete s foot, and very often 1n respiratory conditions
It should be repeated though, that application of ultra violet
hght should be the responsibility of the doctor, and when 1t 1s
ordered great care must be taken 1n 1ts use
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Iight, but owng to 1t not being available as and when we need
1t, artificial sources are manufactured There are two lands,
the non lummous infra red emutter, and the luminous or
radiant heat Jamp, but the principal feature of each 1s to emnt
mfia red radiations In actual practice erther lamp can be
used with good results, for if really deep heating 1s necessary
for any condition short wave would be preferred Infra red
heating will produce relief of pain, 1ncrease of local arculation
and relaxation 1n muscles It can be useful 1n the resorption of
products causing inflammation as they aid the natural defence
mechamsm of the body Infra red 15 posnbly the sunplest form
of heating body tissues apartfrom a hot water bottle, and every
athletic tramner finds almost daily use for 1t.

It 13 used for both acute and chronic injunes, muscle stramns,
abscesses synovits and teno-synovitts, and radiation 1s always
effecuve before massage or before muscle stimulation by
galvanic or faradic means because of the increase n the Jocal
circulation produced by the heating

The chorce of esther the non lumunous or lumnous types of
lamp depends on the individual though in my experience
luminous lamps are deeper 1n penetration and give greater
heatng and can be used where mnjuries are 1 the deeper tusue
and where there 15 much wflammation, It 1s also desirable of
you require a greater amount of perspiration If the athlete has
a very sensitive skin the non lummnous lamp may be preferred
as some athletes do find the radiant heat source more rmtating
When a lamp of high power 15 used 1t 13 best to protect the cyes
of the patient with goggles. The size of the lamp depends on the
size of the area to be treated for ankles, knees wrists etc. 2
small lamp will suffice, but for the trunk thughs and buttocks,
a larger lamp would be the more useful

Ultra-violet Radiation. Perhaps the first thung to be said about
the use of ulira violet light 13 that the greatest possible care
should be taken and st 15 not advisable to give 1t 1n & haphazard
fashion without the advice of the club doctor Of all forms of
physical treaument, perhaps the one causing the greatest in
comvcmence and danger to the patient i the shortest tme 18
ultra violet light. If used indiscnmunately and without any
knowledge of 1ts harmful properties i1t 15 a most dangerous
mstapnent. I have known of too many trainers who becoming
poxsessed of a lamp have wrradiated every person wathin reach
on the ground that a bit of sun 1s just what you need
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Goggles should alw 1ys be used, both by patient ind opertor,
and dosage should be carefully timed, and shin reaction care
fully noted No tramer would be ndvised to use this form of
treatment as a generl therapy, unless, (@) he has had instruction
under a competent physicitn, or (8) he has the assistance of 2
qualified physiotherapist. Inall cases ask the club doctor whether
1ts usc 13 advisable, because there may be many indications
aganst 1ts use which only 1 phyncian can determune

Ultra violet rays are emutted cither from carbon are or
mercury vapour lamps n the artsficial source, and from natural
sunlight They act upon the skin and produce tanning, which
stimulates the mechamism for the production of the substance
known as Ergosterol thereby assisting 1in the manufacture of
wvitaman D 1t has also excellent qualities 1n 1ts effect on growth
and arrculation and 1n the general metabolism of the body Mild
doses are given for a toning up and m my chine 1t 13 used
extensively for shin conditions such as impetigo, and 1n healing
ulcers and infected wounds I have also found 1t invaluable 1n
treating athlete 3 foot, and very often 1n respiratory conditions
It should be repeated though, that application of ultra violet
hight should be the responsibility of the doctor, and when 1t 1s
ordered, great care must be taken n 1ts use.



CHAPTER XVII

GENERAL INJURIES AND
THEIR TREATMENT

WEe may now discuss the general type of injunes which most
athletic trainers are called upon to deal with and 1n this chapter
I propose to give as much detail as necessary, both as to patho-
logy of the condition and the treatment conudered most
sintable,

Possibly the most frequent condition mn athletics 15 the ample
brwise, or contusion which appears as a swollen discolouration
of the skan It 15 usually tender to the touch and »f 1n the region
of a jomnt there 13 imitation of movement Contusions may be
superfictal just the skin may be briused or they may be decp
and affect the muscles or bone. Superficial bruises are trvial
as a rule and do not require much treatment. Swelling occurs
as a result of bleeding from the capillaries However followmg
the rule that anything simple may lead to something severe if
not treated well and quckly 1t 15 advisable to grve cold com
presses or paint with a solution of fifty per cent each of tincture
of armica and tincture of iodine, or a lotion consstng of
lead and oprum

In a contusion of a jomnt there may be some brusing of the
capsule and some bleeding from capillanes within the capsule
wall The joints most affected are the knee and clbow but
sometimes a severe bruising takes place at the jomt at the
Junction of the shoulder and collar bone Severe bleeding must
be controlled by cold compresses to prevent further escape of
fluid from the joint, and the joint can then be fixed with a
compression bandage It 15 esscntal to compress the exposed
jomt capsule when this occurs in severe cases so as to prevent
blood lymph or synovial fluid collecting 1n the tusues

Sumilar treatment 1s ndicated for muscle contusions
namely cold compresses and bandaging No bandage should be
applied too tightly so as to hinder circulation. A complication
of muscle contusion may occur in very deep muscle njury
Thus 15 known as Myositts Owuficans Traumatica and 15 a
condition 1n which bone fragments form n the muscle sub-
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stance as 1 result of the mpury T have known many eases of
athletes who have developed thus eondition and in Almost every
case there has been same neglect by the truner i the early
stages It 15 1 good rule that wherever 1 deep muscle brusing
does not respond 1o treatment m 1 reasontble time, the case
should be referred to a speciabist as myosins may be suspected
All cases eventually heal under shilled treatment
A frequent occurrence n footballers 11 a contusion of the
shin bone, and wicket heepers often suffer from bone contusions
of the palm of the hand or the tips of the fingers Isaw a well
known runner some time ago who had devcloped a bad brsing
of the heel bone due to running on hard tracks TLarly treat
ment of bone contusions 1s the same as for other bruises though
rest 15 sometimes indicated to prevent the possibility of further
mjury
Once the acute stage 15 over, all brutses may be treated by
radiant heat and gentle massage, Do not massage over the
actual bruise as thus may damage the cells further but the
surrounding tissue may be massaged to aid n the absorption
of the mflammation. The gal-
vanic current will be useful
reducing swelling and 1if short
wave 13 available 1t can be used
to asust in the sumulation of the
lymphatics and circulation
Sprains are one of the most
common 1njuries of everyday
Ife and there w hardly any
athlete who has not experienced
one Or more at some time or
another A spramn of ajont 1sa
teanng of ligaments which bind
the joint but may also involve
mjury to the tissues supporting
the joint muscles, tendons
blood vessels oreven to the bane
Shawmg spram of covering 1tself (The membrane
Iigument of knee covering the bone 1s the Peryos
teum, meaning—pen—around
mbgn'«) lr\ sprain s usually caused by any sguddcn wrcnch_mg’
and Swe.llllxg of the bones of a yoint The typical signs are pain
ng and if the ligaments are badly torn the jomnt can
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be moved farther than normal There 1s great local tenderness,
The signy of damage depends on the location of the sprain for
example, 1n the ankle or knee most of the stress 15 taken by the
higameats, while in the shoulder 1t 15 more likely to be one or
more of the muscles Tt 1 a safe gmde when a spram 15 sus

pected to have an X ray picture taken. Some sprains are severe
enough to need complete immobilization for a while, but 1n all
cases clastic plaster bandaging should be done to prevent undue
mobility and hmit escape of lmid The first factor 1n the treat

ment of all sprains 13 to control the bleeding duc to tearng of
blood vessels and to prevent the large scale escape of flnd 1n
the tissues The greater the escape the longer the athlete 15 10

capaatated, and in all organized sports trainers are often racing
against time to return an injured player to the team. The joints
most frequently spramned are the ankle knee, elbow, shoulder
and wrst, but sometimes sprains occur at the hip jomnts. In
ankle joint spraw, the first concern 1s to reduce the swelling,
by cold compresses, 1ce bags, or a cold bath of water The ankle
should then be firmly strapped with elastic plaster bandage as
shown in the chapter on strapping techmque. Short wave
should commence twenty four hours later and the bandage
removed and rc applied after treatment Thurty minutes short
wave can be followed by galvarusm 1n a special form known as
1onizatton.

‘The techmuque of this 13 umple and can be briefly deacribed
The ankle 1 painted with tincture of 10dine and the electrode
attached from the neganve termmal of the galvanic apparatus
13 wrapped 1n a moust cloth and strapped round the ankle. The
other electrode can be placed on a convenient part of the leg
close by Both electrodes should be well wrapped m warm
moist cloths soaked in sahne solunon and should be about
half an 1nch thick. This will effect deep penetrauon and so
assist in the absorption of the effusion About twenty minutes
10mization 13 sufficient This treatment should be done daily or
twice daily if posuble and the plaster bandage re applied each
tume. Encourage the athlete to walk 1f there are no further
complications as the joint motion and muscle contraction will
hasten clearing the inflammatory products Afier a day or 50
yuld faradism can be tried to sumulate the muscles and gentle
massage and movements Many thousands of cases have been
treated 1 my chinic in this manner and 1n each case the athlete
waa fit 1n a week or ten days,
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Sprains 1n other joints can e dealt wath 1n v similar way,
and I have found 1t to be of very great benefit i ennis
Elbow and Crncheters Arm  Severe muscle excriion often
brings about these well known conditions, where there 1s pain
if you try to extend the elbow jomnt or twist the forearm, and
the elbow jomt swells In recurrent cases there 13 often an
arthnts of the joint This can be prevented by the treatment
outhned above.

Many authorities dusagree wath the use of any form of
heating 1n the treatment of spruns or strams, but expenience
has shown that short wavc and the 1omzation already described
1s mvaluable for the quick and effective reduction of swelling
and promotion of absorption Graduated muscular exercuses
and hght massage are also helpful I have no heuitation in
recommending the treatment outhned for I have found 1t
effective 1n 50 many cases that 1 am content to let the results
speak for themselves

Excessive stretchung or pull of a muscle 1s known as a
strain and the tusue 15 torn at any point m the muscle. The
degree of tear vanes from a mild tear of a very few fibres to a
complete tear or rupture of the entire muscle or tendon, As a
result there 15 injury to capillanies and blood vessels wath
bleeding

The fist ign of a strain 15 acute pamn followed by loas of
function of the muscle mvolved A strain should always be
supected when pan 1s felt of a muscle contracts aganst
resistance, and when tenderness occurs over the muscle or its
tendon. In scvere strains some adhesion may be formed and as a
consequence there may be a stiffness 1n the muscle or the group
of muscles concerned with a movement Complete teary are not
s0 common but 1f they happen surgery 1s advised All treatment
of strawns should be the same as that already outlined for spramns,
It 13 essenuial to preserve muscle tone, and prevent the forma
tion of adhesions In additon to the phymcal treatment
strapping 1s always useful as 1t gives confidence to the athlete
to use a muscle when he would otherwise be chary of doing so

There are many nstances of stff joints following sprains
and this occurrence, which sometimes leads to traumatic
arthnius of the joint, 13 often a serious one with athletes. There
1 very often a flabbiness of the muscles, and carly treatment by
phyncal measures will prevent most jomnt suffness,

If, however suffficss 13 present care must be taken to see
1
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that no bony block exusts. If there 15 semous destruction of
cartilage or a deformuty of a joint surface, phymcal measures
should not be tried and an X ray taken immediately

The principle of all treatment 1 suitable cases 18 to Iunber
up the fibrous contracted tisues. All physical means can be
employed 1 the conditions referred to so far, short wave,
galvanuum, massage with long stroking movements, and
graduated muscular contractions with either faradim or gal
vamsm (interrupted or surged), but care must be taken not to
apply too vigorous measures or a severe reaction will follow
Remember that you have a human body to treat and apply all
treatment with diligence, care and intelligence and excellent
results will follow
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d.rrwme ehows  three :cp:rnn
types of dus to stress
lthh:tla,lmihn'ebcmfa\mdtobu
comman in athletes uvaing their feet
with force particularly m jumpmng snd
runnmg on herd surfaces.

Though strctly speaking Fractures and Duslecations are not
the concern of the tramer for treatment 1n the early stages, yet
there are no injuries which worry the trainer so much because
of the time lost to the sport by an athlete.

In a dislocation there occurs a rupture of the joint capsule
at 1ts weakest point. Immediate reduction 18 necessary and this
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1s the concern of the club doctor If there are no complications
physical treatment can be started 1mmedintely following
reduction The muscles ncting upon the joint are damnged and
lose tone. Heat, gradual muscle exercises, and massage are
beneficial to promote absorption and relx muscle spasm Ir
adhesions are formed gentle fnction movements around the
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Demonstraing sprams of the finger kmee and ankle.

jomt are indicated The joints most commonly duslocated are the
shoulder fingers, and elbow but sometimes an ankle disloca
::1110;? occurs though this 1s very seldom. There 13 often a mild
‘pr:;.:hon of the knee joint and this may be treated as a severe
It 15 essennal to see that no movement takes place a
Joint to cause a re-dulocation so that effective Imppl:ng lhOltl];
be apphed or 1f the shoulder 15 affected a sling can be worn
be;l:un‘:\)ly any bone in the body has not at some time or another
peen i ject to fracture m the hustory of games Obviously the
- ent of fractures belongs to the surgeon, but the trainer
should be able to undertake effective measures All fractures
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that no bony block exists If there 135 serious destruction of
cartilage or o deformuty of a joint surface, physcal measures
should not be ired and an X ray taken immediately

The prmciple of all treatment 1n sutable cases 1 to mber
up the fibrous contracted tssues. All phymcal means can be
employed 1n the conditions referred to so far, shart wave,
galvanisrn, massage with long stroking movements, and
graduated muscular contractions with esther faradum or gal
vansm (mnterrupted or surged) but care must be taken not to
apply too vigorous measures or a revere reaction will follow
Remember that you have a human body to treat and apply all
treatment with diligence, care and mtelligence and exceilent
results will fallow
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The drewmg shows three sepatate
types of fractures due to streaa m
sthleti and have been found to be

Though strictly speaking Fractwres and Disfocatrons are not
the concern of the tramner for treatment in the early stages yet
there are no mjunet which worry the tramner so much because
of the time last to the sport by an athiete,

In a dnlocation there occurs a rupture of the yjount capsule
at 1ts weakest pomnt Immediate reduction is necessary and this
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1 the concern of the club doctor If there arc no complications
physical treatment can be started 1immedintely following
reduction The museles acting upon the jont we dimaged and
lose tone. Heat, gradunl muscle exercises, and massage are
beneficnl to promote absorption and relx muscle spasm  If
adhesions arc formed gentle fction movements round the
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Demonstrating sprams of the finger knee and ankle

Jount are indicated The jonts most commonly dulocated are th
shoulder fingers and elbow, but someumulmy an ankle dJ.slocac
tion occurs though this 13 very seldom. There 15 often a muld
duslocation of the knee joint and this may be treated as a severe
spraimn.

It 15 essential to see that no movement takes place at a
Joint to cause a re-dulocation so that effective strapping should
be applied or Lfbfi‘(c shoulder 13 affected a shing can be worn.

Y any bone in the body has not at some time or ano
Zcm subject to fracture in the hustory of games Obwomlyut?hmc‘
htatlmcnl of fractures belongs to the surgeon, but the tramer
should be able to undertake effective measures All fractures
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should be carcfully splinted and the athlete removed to
hosprtal immedrately

After treatment 15 concerned with preventing wastage m
muscles and treating stiffness which follows long immobiliza
tion Physical treatment can be given while the Iimb 15 still 1n
plaster but this 1s the surgeon s province and he will certamly
male the necessary arrangements It 13 when the athlete retarns
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Demonstrating strums of the finger knes and ankle.

to the care of tramer that he can receive any follow up treat
ment which may be advised and physical measures will almost
certainly be prescribed to continuc for a while
In view of the large number of games played and the
thousands of athletes who play them 1t 13 perhaps surprniing
how few mternal injuries occur In the past twenty years only
three serous 1njuries 1n ball games have been sustained which
have reulted m death two of these being goalkeepers in
Association Football and the other a Rugby player In boxang
ps half a dozen have occurred Of course I am not
counting the deaths i motor-cychng racing whrch s 2 field of 1ts
own and does not compare with ordmary athletics or sports
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B

Normal shoulder jont showmg the
head of the humenn lying 1in the
cavity of shoulder blsde

2N

Showing the result of mirmanage
ment. A shght dislocation has now beep

humerus lies completely under the
spine of the shoulder blade
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participation where the athlete relies on lus physical prowess
and not on that of a machine.

Of all forms of internal injurtes perhaps concussion 18 the
most common It happens in both football and bexing, and 15
the result of an 1njury to a part of the brain following a blow on
the head It may occur with either partial or complete loxs of
consciousness. In the mild type, the athlete 15 knocked down
but immediately recovers and regains hus intellectual functions
and mitiative. In another form he may be knocked down or
receive a blow and he loses his awareness of his surroundings.
He may stagger but never lose complete consciousness. For a
moment he 11 out on his feet In a thurd type the athlete 1
knocked down and 1s completely unconscious. The perod of
unconsciousness may last from a few minutes to several hours.
When he recovers he may complamn of headache, dizniness and
sickness and may lose all sense of hus surroundings. His mtel
lect 1s subnormal In this case there 18 alwanys the possibility
that a contusion of the braun may have oceurred

The athlete who suffers repeatedly from concusston 15
referred to as punch drunk Perhaps an actual bramn mjury
exists. Many boxers receive blows on the head and 1w a very
few cases these have resulted 1n death In other cases boxers
are subjected to heavy purushment about the head and yet go
on fightng for many years. Unfortunately 1t 15 not possible to
examne the brain with a microscope and ascertan the extent
of injury after each fight or to learn just what damage each
blow has done. A boxer under these conditions may act as 1f
less and less mjury and the lightest of blows produced short
penods of unconsciousness or at least an inability to co-ordinate
h1s bram and muscular movements The question that should
be asked 1o these cases 1s whether such an athlete should bs
allowed to continue taking part 1 boxing matches. The answer
15 obviowsly in the negative, yet it still happens, and the
authorities who govern the sport must seriously concern them
sclves with this matter and ensure that after even 2 mild
concussion boxers are medically examuned and regularly re
exarmuned so that the degree of injury may be properly assessed

The treatment for concussion 1s rest m bed preferably in
hospital where skalled nurung 1s available. It cannot be assumed
that no skull or brain 1njury will not occur, the fact that they
do occur 1s sufficient knowledge that prevention and adequate
medical attention must alwavs be provided



Fracture of the collar bone near sts_mid pownt, with
the usual downward angulatim (Football mjury—
Assocuation.)

Fracture of the process of the smxth cervl
vertchre (Foctbﬂi injury—Rugby ) el
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Sometimes a fracture of 2 rib has been known to mnjure an
organ 1n the chest. Sometumes the lung has been penetrated
but as the occurrence 15 50 rare and 1n any case 18 the province
of the surgeon 1t 13 not necessary to further discuss the mjury
though every tramer should be aware that such a thing can
happen.

Injuries have been known 1n the abdomen by a blow on the
abdomunal wall trom a football which ruptured the bladder
As this 15 only possible when the bladder 15 full all athletes
should be warned by the tramner to empty the bladder before
any participation m games It should never be possible to have
a bladder full enough to rupture. Sometimes an mjury occurs
m the spleen and the kidneys and the tramner should be sus-
pictous of all pains or cramps 1n the abdomen and call them to
the notice of the club doctor

Possibly one of the most mritating affections which can
happen to any athlete 15 the common or garden blister Blisters
of hands and feet occur frequently all through the season and
treatment 13 sunple, They should he carefully ncued with a
sterile instrument and the water drained A small plaster
dressing 1s usually sufficient. Athlete s foot 18 a fungus infection
due to mvasion of the skin by a mould like organum. It 13
usually found on warm, most fect between the toes, but 1t can
be on the soles or even 1n the gromn. Complete text books have
been written about this one subject. It should always be treated
a3 a serous mnfection and 1f on the fect a foot bath can be made
up of one per cent solution of sodrum hypochlorite and the fect
soaked for ten to fifteen minutes. Another form of solution 18
one per cent copper sulphate. In both cases the solution should
be made up fresh for cach person and each treatment. Do not
let two athletes soak 1n the same foot bath. If the rfection 15
on other parts of the body a daily painting of mycozol or a
strong solution of 1odine (uncture 1odine fortis) 1s very often
beneficial A very valuable dusting powder 11 one conssting of
equal parts of pulvenized calomel, starch and zinc oxide.

Many athletes have skans which arc scnative to plaster and
a precautionary measure 1s to strap the plaster bandage over a
cotton one. Plaster may also be applied with the stichy side on
the outside.

Inflammatians often occur 1n tendons and muscles and one
condition 1 which the sheath of the tendon 15 affected has
already been referred to This 15 tenosynovits, which 1s an
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Fracture of the lower end of the radius There has been
much splintening of bone end dmplacement (Football
mfury—. tion )
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flammatory reaction often occurnng after injury but some-
tumes following an infection. The condstion 18 noted not so much
for the pamn but because of the weakness when attempnng to
bring the tendon mto play A crackling sound may be heard
which 13 due to deposits of fibrin between the tendon and the
sheath. Sometimes there 15 marked swelling In chrome cases
hard tissuc forms between sheath and tendon and develop
adhestons which interfere with the action A condition of this
kind occurs in the long head of the biceps muscle 1n the upper
arm and 15 known as golfer s shoulder The first consideration
13 rest with support for the part. Massage should be avorded
until healing tnkes place but short wave and galvansm 13 of
great benefit with effective strapping to ensure a mnimum of
work to the injured part.

A bursa 15 a sac filled with flud found 1n parts of the body
where there 18 repeated pressure and under muscles, tendons
and the moving surfaces connected with a joint These are very
often the site of injury Footballers often 1njure the bursa under
the lower part of the knee cap, and thus has a common name
known as housemaird s knee All bursac react to physcal
treatment, with compression bandaging n the early stages, and
rest Later on more vigorous methods may be used such as
muscular contractions exercises, with heating and galvanism

An inflammatory reaction in muscle tisue 15 common as the
result of direct iyury This 1s known as myostis and because of
the tenderness the muscle 15 held rigid Myositis 13 1n the same
group as fibrontzs and the treatment 1s simple—heat, gentle
massage and rest mn the beginning and radiant heat or short
wave, galvansm and faradic contractions to counteract the
stiffness In chronic cases the pain may not be so sharply dis
turbing when the muscle 13 working Some medical wrnters
have descnibed thus condition as myofascutis (an inflammation
of the fascia or underlying structure) and have traced 1ts cause
to a taxic conditon. The treatment of chromic myosiis may
therefore be planned towards relief of the condition mn the
muscle 1tself and at the same time from a constitutional pomnt
of view Teeth may be examined for signs of infection. There is
a great resemblance between chrome myesitis and a chronic
fibrosttis so that no harm 1s done by a check up Where there
are very stubborn adhesions the most satsfactory treatment 13
large doses of galvanum followed by friction movements over
the whole muscle or muscle group
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CHAPTER XVIII
LOCALIZED INJURIES

Tare distributon of mjuries 1n vanous parts of the body lead
to certain conclusions that some regions of the body are more
susceptible to wngury than others Conversations with vanous
tramners show a difference of opinion as to which of the body
regions 11 more prone to suffer injury, but my opinton 1s strictly
that experience has proved that injury 1s only common to a
localized area of the body when that region 13 the one most used
m any spost For mstance, ankle, knee, and thigh injunies are
very common to footballers, sometimes happen to boxers, but
are almost unknown to rowers, runners and wrestlers Again,
head 1njuries are common to boxers, less so to footballers, but
almost unknown to cricketers, track athletes, and mast players
of ball games

This docs not mean that 1f you play a certain game or
indulge 1n certain track events you will escape injury 1n those
regions not used, for some regions show a common conuistency
m all sports and of these probably the ankle, knee, shoulders
and thighs rank the highest 1n the necesnty for treatment
dunng any athletic season

As a matter for discussion only, and for reference, 1t wall be
seen that careful examination 13 necessary whenever an injury
occurs 1n any region, but perhaps a hittle more discussion and
detail of local injuries will not be out of place. Though this
chapter may contain much of what has already been sard under
other headings repetition will do no harm 1t assists the trainer
to remember the ponts T have attempted to establish

Injurtes of the head, neck and face are stll a fairly large
proportion of all athletic 1njunes and may vary from a sumple
abrasion to a terious mternal myury of the head, causing con
cusnon, contunon or even laceration of the brawn. Injunes to
the nose cyebrows, cheeks and eam, are very common to
boxers, and the first thing 1s to control the bleeding 1f not too
sentous, with an adrenaln pack. Though a cauliflower ear was
once a very pnzed posemion by boxers, proclaming therr
achive aiocinion with the noble art, 1t 15 nowadays conndered
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wnflammatory reaction often occurring after mnjury but some-
times following an mfection. The condition 1s noted not so much
for the pam but because of the weakness when attempung to
bring the tendon into play A crackling sound may be heard
which 13 due to deposits of fibrin between the tendon and the
sheath, Sometmes there 15 marked swelling In chromic cases
hard tissuc forms between sheath and tendon and develop
adhesions which mterfere with the action A condinon of this
kind occurs 1 the long head of the biceps muscle 1n the upper
arm and 13 known as golfer s shoulder’ The first connderation
1s rest with support for the part. Massage should be avolded
until healing takes place but short wave and galvamsm s of
great benefit with effective strapping to ensure a2 mmumum of
work to the mjured part.

A bursa 13 a sac filled with flud found 1n parts of the body
where there 1s repeated pressure and under muscles, tendons
and the moving surfaces connected wath a jomnt. These are very
often the mte of injury Footballers often injure the bursa under
the lower part of the knee cap and this has 2 common name
known as housemard s knec All bumae react to physical
treatment, with compression bandaging n the carly stages, and
rest. Later on more vigorous methods may be used such as
muscular contractions exercises with heating and galvanism.

An mflammatory reactton m muscle tissue 15 common as the
result of direct injury Thus 13 known as myositis and because of
the tenderness the muscle 1s held ngid Myostis 15 1 the same
group as fibrowtis and the treatment 15 nmple—heat, gentle
massage and rest 1n the begmming and radiant heat or short
wave, galvinsm and faradic contractions to counteract the
stiffness In chromc cases the pamn may not be so sharply dis
turbing when the muscle 13 working Some medical writers
have described this condition as myofascutis (an mflammation
of the fascia or underlying structure) and have traced 1ts cause
to a toxic condition The treatment of chronic myontis may
therefore be planned towards relief of the condition n the
muscle 1tself, and at the same time from a constitutional pornt
of view Teeth may be examined for signs of infectzon. There 13
a great resemblance between chronie myositts and 2 chronic
fibrositis so that no harm 1s done by a check up Where there
are very stubborn adhesions the most sansfactory treatment 13
large doses of galvanism followed by friction movements over
the whole muscle or muscle group
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chest A broken b may penetrate a lung and 1t 1s better to be
safe than sormy

Shoulder mjunies are Also furly common ones, and may
consust of fractures, dislocations, spruns or mere brumsing
Treatment consts of cffectne strapping, massage, heat wnd
other physical means 1n the case of spruns nnd contustons, while
fractures and dislocations are the responwibihty of the doctor
After treatment for these conditions hae been discussed

()

»

Sh
Mo e o o space 1o scopenimnizes Ford
Fractures of the arm are not very commonnsport and apart
from munor strains or tenms elbow and cricketers arm
njuries are less common than would be supposed Treatment
of these conditions has already been discussed and does not
require further eluaidation
Local injuries to the wnist hand and fingers are fairly more
frequent Agan we may have a ssmple bruning or abrasion, or
a serious fracture In the case of fractures in these rcg1,om
immobihzation 15 usual until a solid bony union 18 made, and
physical treatment may be started as soon as possble and con
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entirely unnecessary Boxing 13 now respectable and the boxer
prefers to show his proficency by a belt round his wasst or
something 1o the bank. Caulifiower ear 18 caused by superficial
bleeding between skin and cartilage and 13 treated by prompt
removal of the blood and fluid (known as aspiration) and
compression strapping

Injuries about the eye can be scrious if not properly and
promptly attended to and may result in blindness Dart track
nders suffer from cinders in the eye and a thorough irngabon
using an eye bath 18 essential Cinder burns and abrasions may

A typical knee injury Note the swelling givinga  housemad sknes  cffect.

be treated with olve o1l lightly massaged in and around the
part and all durt removed If a serious injury ever artses 1o any
sport 1t 15 advusable to seek the advice of a speciabst Broken
tecth should be scen by a dentust and any internal injury to the
gums or cheek or tongue 1 a matter for medical asastance
Fractures of the ribs are fairly commeon and they require
immediate strapping  as shown 1n the chapter specially devoted
to this techmque Injuries wn the chest region may be a ample
strain, muscle brumng or fracture of the breast bone, but mn all
cases 1t would not be out of place to view any chest injury as
serrous until you are sure. In these cases I always have an X ray
done o as to exclude any injury to one of the organs of the
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descnibed 1n a previous chapter The incidence of injury i this
region will then be lassened and a load of worry hfted from the
tramer

Treatment of knee injuries conusts first of rest and ndequate
and effective strapping to prevent excassne weight beanng
Cold compresses or galvanusm can be given together with
compression strapptng Though massage 11 not advisable in the
carly stages short wav e 1s uscful to assut absorption of the fluid
Exercises of the quadriceps muscles as already described can also
be gven and they should continue wntil normal function
returns. A cartilage that 1s displaced whole may be replaced
by sumple mampulation, but 1f the cartifage 15 torn so that part
of 1t 15 Joose within the joimnt, 1t may act as a loose body and so
jam the jont, causing a locking In these cases surgical help
may be necessary

The most common type of ankle mjury 1s the sprain which
accounts for about three-quarters of the total number of
1juries 1n this region The Achulles tendon at the back of the
heel 13 another fairly common site, but treatment 15 the same as
deseribed for knee 1njunes with strapping and pads of felt or
rubber secured by a surrup of elasne plaster bandage, and
completed by a complete figure exght bandage from toes to just
above the ankle bones
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tinued until full power and function 1 restored. Sprains are
treated as shown previously but strapping 1s useful

Posubly every known form of mjury can occur m the
abdomen, pelvis and back. A very common mmjury to the
abdomen 15 a blow 1n the solar plexus, which 1s known as being
winded Actually the blow will cause paralyns in the diaphragm
o that all respiration ceases Many trawners treat this condition
by laying the athlete flat on the ground and by nsing the legs
as pump handles try to pump air back into the unfortunate
sufferer  Ths 15 the worst {ype of treatment and should never be
attempted. The player should be placed in a restful poution, told
to relax and all tight clathing belts etc lootened He should
be told to take quuet short breaths If normal resprration does
not return 1n a few munutes, artificial respiration should be
giwven, though I have never known this necessary

One of the most interesting occurrences usually 1o runners
though not unknown 1n footballers 18 stitch It 1s interesting
because 1t mvanably occurs m the nght side. The reason mn
most cases 13 muscle cramp but 1n many cases of recurrent
statch, examination has found the athlete to be consupated.
Though 1t must not be taken for granted that all recurrent
cases are caused by constipation athletes will do well to bear
this 1n mund and see that the bowels are regularly cleared before
sport partictpation.

Thgh 1njuries are common and number about fifty per cent
of the general treatments 1n any trainer s expenience. The front
of the thigh 15 more subject to injury than the hamstrings at the
back but these would occur less 1f a thorough warmung up 13
grven prior to the game, The Charleyhorse 1s a rupture or
contusion of the thigh muscle and 15 very hugh m 1ce hockey
players but 1t responds very quickly to routine treatment.

Of all the joints 1n the body the knee 13 probably the most
difficult and most hiable to 1njury In examinung mnjunes of the
knee 1t 13 tmportant to ascertain just how the injury occurred.
Try to find whether 1t was caused by a direct blow such asa
kick, or a wrench or twist

1 have often observed 1 athletes how under-developed the
muscles are which control the knee. Thist 1s because no exercises
are aimed at, or carned out 1n order to develop these muscles.
Probably only in rowing and cycling are these muscles properly
developed but as they are important mn all athletes proper
devclopment must be carned out by excreuses which have been
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bleeding may flow briskly and then ease off into a mere ooze,
but the blood 15 red The first essentinl 18 to stop the bleeding,
clean away the gnt and dirt wnd apply todine and cover with
a dressing A small wound will soon clot and this 18 Nature s
method of stopping the flow of blood, but 1f the bleeding 1
more persistent cold water and pressure round the area will
soon stop 1t If a player bleeds from the nose sit lum down and
with head thrown bach loosen any tight clotlung Instruct lnm
to breathe through his mouth and if water 1s handy apply cold
over nose and nape of neck and then plug nostrls with cotton
wool Wamn him not to blow his nose for a while.

Bruuses may occur anywhere and can be treated with cold
water and 1odinc and corered by a plaster dressing

Should a boy recene a blow to render him unconscious lay
him on hus back and turn his head to onc stde. If hus face 1s
pale keep the head and shoulders low and rauc the feet, but if
the face 15 flushed raise the head and shoulders When he
recovers small sips of water may be ginven If consciousness 1s
delayed or breatlung 1s hardly discerned, artificral respiration
can be tned, but 1t 18 essential that medical assistance be
obtamed 1 such a case

Sprains and strains may be treated by cold water bandages
and strapping untl effectne treatment 1s available, and a

ure can be splinted (many things arc adaptable as splints,

walling sticks and so on) unul removed to a hospital If a
dl-;llomuon occurs do not attempt to redce but sech medical
at

Most of the treatment outlined 15 common sense but there
may be many instances when they prove necessary



CHAPTER XIX
FIRST AID TREATMENT IN INJURY

So far we have discussed the treatment of injury which 1s ikely
to occur 1n athletics of a hughly organized nature. Though these
are numerous 1t may be as well to connder the other nide of
games and sports, and this 1s the vast number of young people
who take regular part in athletic events games and varous
pasumes, and are associated with boys and youths clubs,
schools works teams and so or. They are generally referred to
as the Saturday afternoon sportsmen and as they constitute
probably the greatest proportion of all partiapators 1t would
not complete the work I have in mmd if proper attention was
not given to them and thewr needs.

The people responsible for the welfare of these young people
are often men and women who have a full ume job mn some
other sphere and yet give up a great portion of their lesure to
look after the interests of these asprrants of athletic fame.

In order to assist them should they be confronted wath any
type of iyury thus chapter has been wrnitten.

All games and sporting events have not the advantage of a
member of ather the Red Cross or St Johns Ambulance
Brigade m attendance so that every youth leader or club warden
or schoolmaster should have a first aid box handy Ths should
contamn antmeptic such as Dettol tincture of 10dine, a small
bottle of eye-drops and eye bath, a vanety of dresungs cotton
wool small bottle sal volatle or smelling bottle, one or two
bandages to be used as shings roller bandages, elastic plaster
bandage (m one inch and two-inch rolls) aspinn, and safety
puns and scussors. Thus list 13 not comprehensive but contarns all
the essentials It can be added to to st individual requirements

The most hikely type of tnjury 1 either an abrasion or
laceration m a game of football or from a fall on the running
track, These wounds are usually dirty and dirt and gnt often
gets in Itis casy to tell whether the bleeding 18 from an artery
a ven or a capillary by the colour If an artery 1s cut the blood
15 brght red and jerks out from the wound Blood from the
vemn 1s dark red and flows m a steady stream, while capilary
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CHAPTER XX

STRAPPING AND PADDING TECHNIQUE
IN INJURY

So many occasions amse m which effective strapping and
padding of wjured parts are necessary that very few tramens
get through a season without therr use. This chapter has been
written to provide the best known and most useful methods n
which elastc plaster bandage may be appled etther with
supporting padding or by 1tself.

Strapping techmiques involving every type of injury have
been specially photographed and the tramer will be able to
see at a glance the best way 1 which to apply any form of
strapping from a sunple fint mmd bandage to a fractured
separated patella.

Ths chapter may be used for continual reference and can
be carefully studied as 1t 13 never certain when 1t will become
necessary to apply the lessons described m the text and Hlus-
trated 1n the adjoining photographs

Fracture of the Clamcle (Collar-bons) To fix 2 pad 1n the arm pit
as demonstrated and retain premsure over the collar bone, apply
an elastic bandage as lustrated (Fig 1) As an altermative
method or 1n severe cases after removal of any apparatus, strips
of elastic plaster bandage overlapping each other afford firm
support (Fig 15)

Fractured Ribs Bandage with eclastic plaster bandage,
cummerband fashion if possible. If unable to encircle the body
completely apply stps which should be as long as posuble
well over and beyond the mte of fracture. Use a moderate
degree of tenwon n both cases Apply each layer or turn of
plaster at the moment when the patient has breathed out fully
The same strapping may be used for brused nbs (Fig 2)

Fractured Kneevap (Patells) Thus 15 for a transverse fracture,
cracked across without scparation of the broken ends After
the knee jont has been aspirated (removal of flud) an elastic
plaster bandage should be applied 1o three places

(@) as an inverted U above the kneecap

(8) as an upright ‘U below the knec-cap, and
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(¢) 1n circular turns from the middle of the calf to six inches
above the knee (Fig 34)

Fount Effusion (Swelling), Knee-cap, Following Fracture After
the removal of a plaster cast there 18 no finer support than
clastic plaster bandage to prevent further swelling and to
support the knee and give confidence 1 the early stages of
movement It also acts for compression should swelling be
present Should a restricted movement be desired at first a
generous wool padding under the bandage will hamper the
knee movements to the degree requured (Fig 85)

Dusplacement of Sema Lunar Cartilage One of the most frequent
njuries 1n football 15 the displaced seru lunar cartlage. After
reduction apply clastic plaster bandage firmly aver the knee
and well above and below It 15 often helpful to finst apply a
strip lengthwise at cach nde of the kneecap A pad of several
layers of gauze at the bacl of the knee will prevent chafing This
13 advisable when the bandage 15 to be left on for a Jong penod
after the cartilage has been replaced (See Fig 4a. Fig 45 shows
bandage completed }

Taied Bandage for Knee Inpyy Thus illustrates an alternative
method of knee strapping and one which gives great flexdbility
of movement. Cut down the middle of a one yard by three inch
strip of plan elastic bandage leaving about mx mches uncut.
Apply the uncut end to the nde of the knee, then over the knee
cap and then bandage with the stnps above and below The
back of the knee should be left entirely open. Each layer
should overlap the previous layer The length of the strrp
depends upon the amount of support requured and if necessary
full wadth strips may be bandaged below and/or above the
joint. Any tendency for the overlapping edges to curl when the
patient 15 dressing can be prevented by applymng a final
lengthwuse stnp (Figs 54 and 55)

Mallet Fanger Thus 1s very commeon 1n cricketert and boxers
1t 15 a convenuent method of applying hyper-extension to a torn

extensor tendon

1 A stnp of elastic plaster bandage one inch wide and about
ten mnches long 15 apphied to the palm along the whole length of
the inyured finger leaving about five nches of the plaster
hanging loose over the finger end

2 A prece of extennion plaster one and a half inches wide
and about twelve inches long 1s slit for half1ts length and apphied
to the back of the hand and along the injured finger so that the



STRAPPING AND PADDING TFCHMNIQUF 151

beginming of the sht portion 1s immediately over the terminal
ot of the injured finger

3 A one inch cotton bandage 1s placed on the junction of
finger and palm and the two ends of the extension plaster pulled
down tightly and adhered to the palm, leaving the finger end
free. This bends the finger over the cotton bandage and holdsat
in flexion as far as the terminal jomt

4. Pull back the free end of the onc inch clastic plaster
bandage until the required tension 1s obtaned and stick it to the
back of the hand Both plasters are held in poution by an en
arcling stnp of elastic plaster bandage (Figs 64 and 66)

Sometimes a bandage strapped tightly on the leg1s difficult
to remove so that a length of tape placed down the leg before
the bandage 13 applied will be found usgful in facihitating
removal and may prevent eutung the shin The ends should
averlap a few inches and these are pulled away from the legs
to provide entry for the scissors (Figy 74 and 7b)

Longitudinal strips of plaster bandage 1o the form of splints
or as ude strrups going under the arch of the foot are useful as
they also prevent cutung into the skin This can be used as a
back sturup to prevent creasing of the wound bandage,
particularly i the region of the Achilles tendon (Fig 8)

Many cates where bandaging 1 prevented by extreme
tenderness of the skin can be overcome by using the bandage
reversed, that 1 sucky mde out. The bandage may be secured
to cach end by a small piece of adhesive strapping used 1n the
ordimary way The stickiness can be removed by rubbing with
tale (Figs. g2 and gb)

Aun effective way of relieving pain in a straimn of the ankle 1s
by applying stnips of adhesive sponge rubber or felt about
one half an inch wide and two and a half inches long to the
depressions of exther ude of the tendon at the back of the heel
(Achilles tendon) and curved round and below the protu
berances on either nide of the ankle bones An elasuc plaster
bandage u then applied over the sponge rubber Swelling 13
:gon controlled and blood clots are prevented from forming 1n

e tusue (Fig 10)

For a nmple strapping and padding to reheve the stram of
fiat foot or a strun on the muscle of the front of the legs, or as
asupport after manupulauon cut a sustable pad of fels or sponge
rubber The edges should be carcfully skaved down as shown, and

if necessary wse more than one laver Place the pad in pontion
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and bandage with firm strapping which keeps the pad in
place. The assistance of the pad 1s extremely comforting on
weght beanng (Figs. 114 and 115)

Knee or Elbow Support A simple figure of eight method of
appheation to the knee is illustrated, which can also be adapted
to the elbaw A length of two and a hall mch clastic plaster
bandage 15 used (Fig 12)

Jowt Effunon Where there 13 1 great deal of swelling use
stnips of bandnge as shown (Fig 13) Apply firm strapping over
the whole yoint, and 1f necessary a soft pad behind the knee will
prevent chafing 1f the bandage 1s to be left an for any length of
tme.

Synorits An elastic plaster bandage as shown (Fig 14)
applied firmly over the joint and for some dwstance above and
below will help to control the accumulation of flwd 1n cases of
sumple synovis. It also provides warmth and support in
several condstions where this 18 considered necessary

Tenms Elbow An excellent method which prevides the
support required and 1n no way restricts movement 1s fffustrated
(Fig 15) First cut down the muddle of a length of elastic
plaster bandage, three mches wide by twenty four mnches long,
leaving about six mches uncut. Apply the uncut end to the
outer side of the jont, then over the pomt of the elbow and
continue with the cut ends above and below overlapping
slightly at each tumn If particularly firm support 15 required,
:\ddltt‘mnal width strips may be applied above and below the
Jom

A smilar method for the knee 15 also shown Cut down
the nuddle of a one yard stnp of plain elastic plaster bandage
leaving about nix snches uncut Apply the uncut end to the
knee over the patella and then bandage with the strips above
and below The back of the knee should be [eft open
Each layer should overlap the previous layer The length of
the strip 18 dependent upon the amount of support required
and 1if necessary full width stnps may be bandaged below
and/or above the jomt Any tendency to overlapping by the
fdgﬁ making them curl may be overcome by adding a full

ength stnp This method may be also appled to tennis elbow
or other elbow njuries 3f a fulf and firm support 1s required

Fractured Patella (Xnee~cap) In this condition it 13 sometimes
usual to delay operation unul bleeding 1nto the jomnt has
#topped Dunng this me the quadnceps muscles down the
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front of the thigh may undergo some shortening, espeaally 1f
there 15 wide scparation of the fragments of the bone. In order
to prevent any difficulty at operation in approximatng the
two halves of the patella a simple figure of eight bandage as
shown 1n Figs 16a and 165 1¢ of considerable help

Strapping for Sprawns and Strans of the dnkle These ijunes are
of 50 frequent occurrence that an effectis ¢ method of strapping
which will assist 1n the retum of the athlete to active participa
tion as early as possible1s vatally necessary The stmpping should
be efficient and done 1in time, and a well tnied method 1s shown
(Figs. 174, 175 and 17¢), 1n three stages.

Stage 1 (Fig 172) A piece of adhesne sponge rubber or felt
about three inches long and two and a half inches wide 15 cut
mto the shape of a U, the space between the legs being
sufficient to accommedate the protuberances on aither nde of
the ankle. The pad 15 apphed with the open end towards the
extremuties, and the edges carefully skived down.

Stage 2 (Fig 176) Two or three pieces of one inch elasuc
plaster bandage overlapping each other by half of therr width
are applied on the inner side from about the lower thurd of the
tibia, under tension under the heel and up the outer side of the
leg to cover the pad completely and leave an overlap of an
inch or two The object of this 1s to correct the direction of
strain. This 13 asusted by the patient holding a cotton bandage
as shown and pulling gently to the outer side.

Stage 3 (Fig 17¢) The two and a half mch width of elashc
bandage 1s applied under a fair degree of tension from the toes
to the lower third of the leg with a figure of aight to accommo-
date the heel,

Fractured Patells (Without separation of fragments) This
crack type of fracture may occur as a result of a blow over the
knee. There 13 no rupture of the thigh muscles or scparation of
the bone and therefore operative intervention 13 unnecessary
It 1s advisable, however to immobilize the knee and thus may
be carmed out effectively by the method shown.

After the knee has been aspirated (the flud remoted) an
elastic plaster bandage should be applied 1n three places

(a) as an mverted U above the patella

Eg)) asan uylz:ght 1’ below the patella, and

In circular turns from
above the knee (Frg o8y the middle of the calf to six anches
Pressure Bandage ‘Thus may be necewsary at any tune, and
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must be applied 3o that 1t will remamn 1in positon Bandages
may have to be applied to the schoolboy who has fallen and cut
and grazed lus knee, for the player who has strained a joint so
as to cause considerable swelling, or wn the condition known as
‘housemaid s knee  You will notice that all these conditions
apply to the front of the knee Often a bandage may be required
at the back of the knee after an abscess has been opened or a
bursa removed, sometimes after the treatment for vancose
veins, or for operations 1n the jownt space. The inner side of the
knee may need a pressure bandage following removal of an
internal semu lunar cartilage, and a bandage so applied will
brace the wnner side of the joint, as for example, 1n the athlete
who has strained or torn the internal lateral hgament.

It 15 a general principle 1n knee joint myuries to keep the
patient on the move, and yet 1t 15 common practice, following
mjunes or nfections about the knee, to put the patent to bed
after applying a back splint, and tell them to rest and not move.
The application of a bandage which will apply pressure 1n the
place needed and yet still allow movement, 1s of great value 1n
assisting the recovery of the patient with all knee mjuries The
following method, once the principle 15 grasped, 1s both nmple
1 apphcation and effective 1n use,

Application to front of knee To bandage the front of the knee
the patient should st with the heel of the injured leg resting on
a chaur or foot rest or held by an assstant. The knee 1 therefore
extended or 1t may be shightly flexed The first step m the
application of the bandage 15 to apply two complete turns
round the leg below the knee—the fist an anchor turn—
leaving a commencing tab with which to tic-off the bandage
eventually The bandage 1s then taken upwards, across the
knee-cap completely round the thigh above the knee, and 135
then brought downwards across the front of the knee 1n the
opposite direction to the first cross and then fixed by a complete
turn round the leg We now have a complete cross, which
ntersects over the knee-cap Continue bandaging, forrng
another cross from below upwards fixed with a complete turm
round the thigh and so on until the twe bandages are com-
pleted (See Fig 19 Illustrations 1 2 3 and 4)

Alternatipe bandage A useful alternative which increases the

ressure 18 by added layers of cotton wool between each cross
over of bandage. A bandage of this type can be put on very tght
with complete comfort to the patient, and sustained pressure 13
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exercised without presenting movement Tlis type of bandage
11 sometimes known as a Sir Robert Joney' bandage, and 1s
wsed extensiely where the plyer’s shin 1< senative to plaster
Naturally the bandage should be re apphied daily, sometimes
oftener, as there wall be progress e reduction of swelling which
will loosen the bandage

Application to the back of the knee The pauent can lic face
downwards, but the method is cxactly the same as above with
the exception that each crossing of the joint from below
upwards and vice versa must be fixed by an anchor turn round
the leg and thugh

Applied 1n this manner the bandage wall hold the dressing
n position with pressure and secunty and leave the front of the
Jomnt free for mov ement thereby maintaining the muscle power

Application to the nide of knee A pressurc bandage 13 often
needed to the side of the knee, frequently to the inside and less
often to the outside The pomtion of the lumb for the applica
tion of the bandage to the inside of the knee 13 one where the
foot rests ndeways on a chair or 18 held, the patient lying on the
same nde as that of the limb to be bandaged The good leg 1s
bent forward or backward out of the way Apart from the great
comfort this bandage also relaxes the higaments on the made of
the joint so that the cnss-cross bandage, with the pressure 1t
will exercise, 18 nvaluable for a stramned mnternal lateral liga
ment. Two bandages are required and are applied preciscly as
already described for the front or back of the knee, except that
the crosses of the bandage now centre over the inude or outside
of the joint as required, mnstead of over the knee<cap or the
space at the back of the knee Once the principle of the applica
tion of these bandages has been learned, 1 e. that two bandages
are required and that every cross must be fixed above and below
the joint by anchor turny, full satnsfactionis assured to the athlete
It 13 surpnsing how often these anchor turns are omutted, even
by those who have previously had instruction.

Enee Effusion Tn the case of a strained knee joint 1t 13 neces-
1ary to provide support at the carliest opportunity 1n order that
escape of flud and swelling can be controlled  Thus support
may be obtained by bandaging firmly with Elastocrepe. Some
“wlgo? %:dbiﬁigﬁ can bl:iapphcd 1n conjunction with cotton

round the knee
firmly (Figs 200 ar);d o Jomnt and then bandage
Ankle Strains When these take place a pamn of lightnung’
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character scems to spread up the leg Instantancously the
muscles controlling the joint go into spasm and the abnormal
pasition of the foot and nkle 15 corrected  Usually walking 1s
casy immediately after the ijury but before many minutes
clapse weight beanng gres nise to pamn Soon the ankle begins
to swell and walling becomes increasingly difficult The
diagnosis of the mite of the strun may not be too hard to as

certain, +f you bend the foot downwards and presy gently on
ather nde of the higaments under the protuberances of the
ankle. The pressure will chait pan which will give you the
exact site of the imury Common sites of strany and sprains of
the ankle jomnt are dlustrated (Fig 214) To allow the imured
fibres to heal they should not be subjccted to ordinary stress
m walking or running Only very severe spramns need rest in
bed unul swelling has subsided The object of all treatment
generally 18 to pernut free movement and at the same tume lumut
the movements of the ankle joint so that mjured fibres are not
pulled open. If1t 13 necessary to guard ligaments on the outnide
of the ankle against repeated strains pad and strap as n
Fig 215 The ankle and leg can then be strapped with elastic
plaster bandage and continued until all tenderness has
duappeared (Fig 21c)

Spramed Antle Treatment in all sprains aims at preventing
stretchung the injured hgaments while they heal and at the
same time enable the athlete to walk 1n comfort 1f posable
Figs. 224, 22b and z2¢ completely illustrate a comforting and
effective form of sorapping which incorporates a strrup A
bandage such as this 15 especially suttable 1n numbers of cases.

A bandage that 13 useful and can be adapted ather for a
leg support or as a pressure dresning for facial 1nyunes 1 shown
mn Fig 23 It1s Elastocrepe and contains no rubber Its special
weave enables 1t to be stretched to almost twice 1ts length. It 1s
a very cconomical type of bandage as 1t can be washed re
peatedly and always retamns ity shape It1s a very useful bandage
for a busy tramer to have as a stand by

Wherever strong support 1s needed after severe njury
Elastoweb may be used effectively The bandage 18 fitted with a
special foot loap (Fig 244) and the foot and leg can be band
aged completely as shown in Fig 245 Thus type of bandage 15
extremely useful as 1t can be applied to a weak ankle or leg
muscle prior to a game and no harmful effect 15 felt durtng
exercise. Sometimes a paste bandage 1s used, and I know of
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many club doctors who prefer this method of bandaging The
type of paste bandage I have used extensnely 1s hnown 1s
Viscopaste and shown in Fig 25 It1scasy to 1pply and 15 ready
to use immedintely after removal from its wrapper which 18
convemently moisture proof

Sprained or Straned 1Wnist A three inchelnstic plaster bandnge
15 used for this in the following manner sht the bandage off
centre for about four to five inches to gne two tuls—onc onc
mch and the other two nches wide Apply to the palm side of
the hand, each side of the thumb so that the narrower tal 18
close to the clefts of the fingers (Fig 264) At the next turn the
bandage 15 split as shown in Fig 265 The thurd turn of complete
three-inch wadth 1s passed round the wnst under sufficient
tension to obtain required support and maintain movement of
the hand Bandage until the devired length 1s reached (Fig 26¢)

Thumb Injures Apply onc-inch bandage in spica fashion
round the thumb starting from within (Fig 27) An effective
strapping for tendon strans of the wrist 1s shown wn Fig 28
The fingers grip a complete cotton bandage while a portion of
elastic bandage about three inches wide 15 applied over the
upper surface of the forearm, over the clenched fingers and
along the 1nner surface of the forearm to just below the elbow
It 13 rctamed tn position by a few turns of elasuc bandage
applied with moderate tension between wrist and elbow

Dislocations at the shoulder end joint! of the collar bone
need a type of bandage to relicve weight of the arm and fore-
arm on the jownt. This 1s done by a collar and cuff sling and a
farther shing made from a three 1nch wide bandage The latter
1s applied as follows adhere the plaster to the skin at the base
of the shoulder blade and carry it over the shoulder close to
the neck. It 15 passed downwards m front of the collar bone
and arm to the bent elbow and then under the upper three
inches of the forearm which should be protected by a pad of
sponge rubber and taken up the back of the arm to the starting
powt. Without cutting the bandage, the procedure 18 continued
fimshing up with the end of the bandage several inches below
the collar bone. It 15 important that the crossing 13 made close
to the base of the neck and under tension (Fig 29) An alter
native method 13 shown (Figs 304 and 308) by adhening a
three inch strip of clastic plaster bandage folded back on itself
for about nix inches when 1t 15 wrapped round the forearm It 1s
pined as allustrated and then carried upwards and over the
*Acromio-clavicular joint
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shoulder being pulled tightly as 1t 18 applied It 1 1mportant
that the plaster 13 kept near to the junction of the neck which
1s protected by sponge rubber It must be realized that there
are many other conditions which may need strapping and
padding, and adaptability on the part of the tramner will be
necessary However a close study of the illustrations and text i
the foregoing chapter will lay a foundation for the techmque
needed 1n strapping and padding athletic mjunies While no
chapter can possibly cover every concetvable type of strapping
which may be necessary sufficient illustration has been given
to take mnto account most of the forms of mjury n which
strapping 15 likely to be used



CHAPTFR MZXI

THF FUTURF TRAINING OF
ATHLETIC TRAINFRS

I FEEL that a volume wluch deals wath imury and fitness of
the athlete should not fal to discuss the future tramning of the
athletic tramer While no attempt 1s made, nor should 1t be
made, to assert that the present-day trmner, within certamn
limuts, 13 not a capable individual, one cannot help coming
to the conclusion that most trainers have very little foundation
Jfor thewr job 1 personally Anow hundreds of trainers, many of
whom have indeed spent hours in pursuit of learming and Loow

ledge 1n order to equip themselves for the task they have to do

But to the majonty, the profession of athletic tramer 1s largely
a hotch potch of buchet and sponge men There 1s no doubt
that effectsve standards must be Iaid down and with the help
of the medical profession physiotherapists, and the many
athletic orgamuzations the Football Association, the Amateur
Athletic Associatton National Cycling Union, Briusk Boxing
Board of Control, and the host of other sporting bodses, the
athletic tramer should be tramed to emerge as a fully qualified
professional person with an accredited diploma. I have often
failed to understand the purchase of say, a footballer costing
thousands of pounds and the entrusting of hus posstble njuries
to an 1ll-equipped and untramed individual, whose method of
treating mjury should not be applied to a dumb amimal In
fact Y may assert that, 1f dumb amimals were treated as I have
personally seen athletes treated, very effective recounse to a
protection society would have been made The amazing thing
1 that most trainers with whom I have discussed thus matter
have agreed with me and though there will no doubt be many
who will take these crircsms to heart and resent them I would
Like them to believe that I make them for no other reason than

that I would like to sec established proper tramng schools and
the efficient preparation of athletic tramers I am certamn that
there 1 every need for these schools and the setting up
connection with various technical colleges and stadia all aver

the country would set the scal on the advancement to a
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THF 1UTURT TRAINING OF
ATHITTIC TRAINFRS

I FEEL that a volume which deals with mjury and fitness of
the athlete should not fail to discuss the future trauung of the
athletic trainer While no attempt 15 made, nor should 1t be
made, to assert that the prosent-day tramer, within certamn
hmts, 15 not a capable individual, one cannot help coming
to the conclusion that most tramers have very little foundation
for thar job I personally know hundreds of tramers, many of
whom have indeed spent hours in pursuit of Iecarning and know
ledge 1n order to equip themsels es for the task they have to do
But to the majonty, the profession of athletic tratner 13 Inrgely
a hotch potch of bucket and sponge men  There 15 no doubt
that effective standards must be lard down and wath the help
of the medical profession, physiotherapists, and the many
athletic orgaruzations the Football Association, the Amateur
Athletic Assocsation, National Cycling Union, Briush Boxing
Board of Control, and the host of other sporting bodies the
athletic tramner should be trained to emerge as a fully qualified
profesnonal person with an accredited diploma I have often
failed to understand the purchase of, say, a footballer costing
thousands of pounds, and the entrusting of his possible injuries
to an 1ll-equipped and untrained mndividual, whose method of
treating injury should not be applied to a dumb amimal In
fact I may assert that, 1f dumb amimals were treated as I have
personally seen athletes treated, very effective recounse to a
protection society would have been made The amazing thing
1s that most tramers with whom I have discussed this matter
have agreed with me and though there will no deubt be many
who will take these eniticisms to heart and resent them I would
like them to believe that 1 make them for no other reason than
that I would hike to sct established proper traiming schools and
the efficient preparation of athletic tramers I ant certan that
€I 13 every need for these schools and the setting up n
connection with vanous technical colleges and stadia all over
the country would set the seal on the advancement to o
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It shauld Alsa be posable to found an Association of Certificated
Athletic Tramers, which would control the study and training,
wn all methods including physical treatment, and which would
co-operate 1n providing clubs or groups of athletes with fully
qualificd tramers T am quite surc that the professional organt

zations would be glid to asust n providing lecturers, both
medical and phystotherpsts, and would help i such a scheme,
and possibly to sct up a body to make rescarch study nto
further branches of trmning and treatment for the benefit of
athletes and athletics

Qualtfications of Candidates for Entening Schools

Ewvidence of physical fitness

Candidates should be aghteen years of age and able to
fulfil a certain educational standard

Seope of Tratmng and Examnations The scope of traning
should be as outhined 1n the course of study and examinattons
would be held 1n parts The first two parts would be done on
the work done duning the preceding period and the Jast part
would be a final comprehensive test of the canddate s ability
to reach the standard of the diploma aw+rded by the examimming
authonty

Course of Study—Part I

1 Elements of general scicnce (chemustry physmcs bio-
logy etc)

2 Anatomy, phymology pathology

Part 1T
1 Applied anatomy and physiology
2 Theory and techmique of massage, movements, ¢ ectro-
therapy and their appheation to athletic mnjures
3 Construction and maintenance of apparatus used 1n
treatment
Part 1T
Pathology and treatment of general medical and
surgical conditions 1n relation to athletic mjunes
2 General principles of rehabilitation,

3 General care with elementary psychology 1n handling
patients
Many members of the medical profession with whom [ hay
(3
duscussed the 1deas already outhned are 1n full agreement as
are also many of my fellow Phynotherapists
u

1
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recognized profession from the present state of empincum.
I do not want to make doctors or physiotherapists of athletic
tramers—I merely would like to see them fully prepared and
educated athletic trainers Sport, especially orgamized athletics has
evolved so rapidly, and the athlete 18 such an important
individual, that only the best form of handling 1s good enough
It 15 useless to hope and stnive for a four minute mile for an
athlete and deny him the services of a traner who may malke
this possible. I am convinced that the racehorse tramer knows
far more about the horse, his anatomy, functions, duseases, etc,
than many athletic trainers know about the human body ats
structure and functions Let us then do away with the past and
progress towards the goal of as near perfection 1n the trammng and
handling of athletes as may be humanly possible. The technmque
evolved in the United States, for instance, 18 sufficient indrcation
There, the athlenc tramner 13 2 college man and as most
athletes are college men also they can speak the same language,
discuss the fundamentals of body stresses and strains, and 30
prepare as a team, with confidence and understanding for
the phyncal exertion necessary 1n a sport and if imury does
occur then the trainer because he has the fundamental know
ledge of hus job and all that 1t entails, will get the athlete fit as
quickly as posible because he knows what he 15 doing and why

I am sure that the performances of 0 many transatlantic
athletes 13 the result of ths athlete-trainer combiation and the
confidence of the athlete 1n his handler

I am equally sure that to establish effective training schoals
very hittle money 15 required and the contributions of the
sporting bodies need not be necasarily great A hittle from
everybody would be sufficient once the will 1s there to start at
the beginming

Outlne of Suggested Syllabus and Curniculum

The curniculum would be designed to occupy about four or
five terms of twelve weeks each, and the course would be full
tume day study Grants could be made to enable the less wealthy
clubs to send suntable candidates for the full study course, and
the schools could also accept outude candidates wushmg to
qualfy as recognized athletic traners Fees charged from thus
source would go to the school It would be necessary to
establish an Examimng and Regustration Board which would
control all examunations and registration of successful candidates



GLOSSARY OF TFRMS

AOTE—This glosary has been specially compiled by the author
to give the young student of athletics and the athletic
tramner as comprehensive a dictionary of medical terms as
will asst them in their work

ABDOMEN

Aspuct
ABDUCTOR

The lower part of the trunk of the body, resting on
the bones of the pelvis and separated by the
disphragm from the thorax, or chest The upper
part of the abdomen contains the stomach, n
front of which 1 the liver, and behind, the
spleen, pancreas and kdneys, and below are
the intesunes

To draw away from the middle line of the body

A mutcle which draws parts away from the muddle
line of the body or a mb

A chafe, a spot rubbed bare of skin or mucous
membrane.

The act of taking up by suction
Quickenung, as of the pulse or respiration

The great tendon of the heel, so called because
1t was said to be the only place where Actulles,
the great Greek warrior and hero was vulner
able.

A depletion of the alkaline reserve of the body
Severe ceses due to extreme fatiguc following
excrase are often called acd intoxication
Retention of carbon dioxide 1n the blood due
to under-ventilation of the lungs 13 known as
CO2 acdons

Sharp usually having severe symptoms and a
short coune

To draw towards a centre or the middle line of
the body as opposed to abduet

Muscles which draw certamn parts towards the
ruddle line of the body or the axis of a lymb

The abuormal josmng together of parts of the
body
179
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It remains only for me to hope that some such scheme may
be commenced, because, if we are to remain a nation whose
1deals of sport and sportmanship will always be a standard of
envy and wonder, then the same progress must be made 1
this field as in any other Nothing stands stll—we must go
forward or backward—we have no alternanve. To go back
ward 13 untlunkable, there 15 only one way we can go—on
to new honzons 1 sport, traimng and participation, and to a
new generatton of athletic tramers If this book accomplishes
nothing more than a controversy as to the necesuty for these
1deas to be translated 1nto fact, then it will have done as much
as may be conndered a fair reward for the effort. If only a seed
1 sown perhaps one day the harvest will be reaped

THE END
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Carauu

CALORIT

CAPILLARY

ITYDRATES

Dioane

CARTILAGE

CeLvuLose

CHyLE

CravicLe

DiapaRAGU
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Branches of the trachea or wind pipe

A chemical clement, one of the main constituents
of bone in the body, the metallic basc of ime

The umt of heat to express the amount of heat
required to raise a definite amount of water onc
degree Cenugrade  For pracuical and nutntious
purposes the umt 1s 1,000 times this amount

A small blood vessel, connccting arteries and
veins,

A class of substances such as the sugars, starches
and celluloses conusting of carbon hydrogen

and oxygen Important to all hving ammals and
plants

A gaseous oxide of carbon having the chermical
formula CO2 It s present in the mir and much
of 1t is wsed by green plants The human body
throws 1t into the mir by respiration It has no
smell but when 1n solution with water becomes
carbonic aaid, and s sold and used as soda
water

Grutle All the bones of the body are developed
from cartilage which hardens by the age of
twenty-one

A carbohydrate substance present 1in the walls of
living plants. Many uses are found for it 1n the
manufacture of such things as rayon celluloid
cellophane and many others.

A branch of saence which deals with chenucals
and shmular substances. Biochemnmtry u that
branch of chemustry which deals wath the
mvestigation of chermcal changes in hving
matter such as the body

A mulky flud onc of the ngredients of food
asumilated by the blood following chemeal
action n the body

The collar bone
In a muscle the power of shortening

A gummy substance obtained by heating starch or

starchy products Often used in the manufacture
of gum

Muscle dividing the chest from the abdomen
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ALIMENTARY Refers to food or nutntious material The almmen-
tary canal 13 & tube about five or xx times the
length of the body lined with mucous membrane
and extends from the mouth to the anus and
includes stomach intestines ctc.

Arxarx Any one of a class of compounds which form salts
with acids and soaps with fats,

ALKALINE Total of alkalme salts in the body which can act

Rrsenve to keep up the normal alkalinity of the blood

ALL or Nove The law that the heart muscle, under whatever
strmulus, will contract to the fullest extent or

not at all.

ArveoLts A hollow or sac in lung tssue mto which air
drawn

AMPERE Umnt of electric current strength In medical dec

triaty millamperes are wed, and a meter b
placed 1n the galvanic arcuit to facilitate easy
reading of current strength (Milhampere=

1/1000 amp )

ANATOMY The saence of the structure of the body

ANoDE The pontive electrode in medical electniaty

ANTAGONST A muscle which counteracts the effect of another
muscle.

AxTOEPTIC A substance which 1s destructive to the germs of
discase

AREA Of the body—a limited space

Arxt Grass A conditian of the arm duc to an njury of the
long tendon of the biceps muscle. Often occurs
m tenms or golf hence the terms—golfer s arm
or tennus shoulder

ARTERY A blood vemel which conveys blood from the
heart

ArticuraTiov  The place of umon or the junction between two
or more bones of the skeleton.

Atniete s Foor A fungus infection of the fect

ATHLETIC To refer or denote & body type—charactenzed by
Tyre physical strength
ATROPHY Wastmg or loss of nze

PioLocy The science of hving things.



Lacmic Actp

Lvaru

Lvurramics

MacNesur
MarTote
MrrasoLr

Movrrcurre

Oriane

Oxmarion

PaTELLA
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The general name for several organic acids having
the same chemieal formula and composition
The most familiar 1s the acid produced n sour
milk by the fermenting action of bactena upon
lactose or milk-sugar Lactic acd forms in mus-
cle tissue being responsible for muscle fatigue

Milk-sugar, the sugar which forms an integrl
part of all apimal milk.

A greasy compound of wool fat and water used
as a bass of vanious ointments for application
to the skin

The organ of voice, situated in the upper part of
the throat It 13 very hke a cylindneal box

A trapsparent alkaline watery fluid found 1n the
ussues. It conveys substances for blood forma

tion, waste matter from the thsues into the
blood

The vessels by which ymph i3 camed from the
lymph glands, situated in the groin, armpits
neck, etc., to the vanous parts of the body In
structure they resemble the veins, and form a
arculatory system very like that which conveys
blood through the body

A metallic chemical element one of the constitu
ents of green colouring matter 1n plants

Maltsugar produced from starch and converted
mnto glucose or grape-sugar by chemucal action

The name given to the chemical changes continu
ally 1n progress 1n the cells of living matter

The smallest particle of an element or compound
that normally lcads a separate exutence

Any substance which provides food

Where applied to muscle—the start or beginning
of muscle fibres in immovable bone

A term applied to a chemical change whereby
oxygen 1 added to an element or compound
An ondinng agent 15 any substance which has

the property of giving up oxygen to other
substances

The kneccap
The membranc which encloses the heart
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Dirastase

DrLaTion

ErrcTRODE

Errunon

ErcosTEROL

GRANULATION
HAEMORRHAGE
IssezrTION

Soluble ferment formed in germinating gram capa
ble of converting starch and dextrme into sugar

To enlarge or expand

Capable of extension.

Esther of the terminals of an electnic current. The
positive 13 called the anode and the negative
the cathode.

The act of pouring out escape of flmd from any
vessel or organ holding 1t.

A mbstance produced 1n the skm by ultra violet
rys which asuts n the manufacture of
vitamin D

Capable of extenston.

A mucle that extends, or strmightens & Lmb

The thim sheath of tisue bmding muscle.

A solid oily substance forming part of the tusue
of anrmal.

A muscle that acts 1n bendmg a jomt, opponng
extensor

Sugar found 1n nipe fnnt, starches and honey

The part of a lever in which 1t turns.

The particular form of sugar exsing in many
anmmal and vegetable organisma.

Glycerme a colourless sweet hquud.

A starch like substance obtained from ammal
tisues expeally the liver

The forming of tsue on wounds when healing

Bleeding

Refernng to where a muscle 13 attached to & bone
which 13 movable.

A non metallic chemical clement belonging to the
salt forming group The body of a normal full-
grown man contamns approxmately twenty
milligrammes of 10dne about half of which Is
present n the thyroid gland as the compound
thyroma Much of this 1odine is supplied to the
body 1n certamn foodstuffs such as butter milk,
spinach ctc Todme is essential to health and as
a tincture 13 used as an cffiaent antseptic.

Having two equal ndes.
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Starcn

SyNoviaL
Frum

TRaCHEA
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Vrrtaums

GLOSSARY 185

A sudden convulsive movement in muscle, due to
abnormal working of the central nervous system.
The condition s rather a symptom than a
discasc

A carbohydrate found 1n most plants. A foodstuff

of great importance. It is changed mto sugar by
the operation of certain chermieal acticns

A fluid secreted by the synovial membrane or
lining of the joints which keeps the joints
lubncated

The windpipe. At 1ts lower end 1t divides into the
two bronchi which connect it directly wath the
lungs

The vessels which carry the blood from the tissues
to the heart

Complex orgamic compounds discovered in the
carly part of the present century by Sir
Fredenck Gowland Hopkny, Small quantines
of vitamuins are necessary to the healthy func-
trioning of the body
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ProsrHORUS

PaymoLooy

ProTome

ProTOPLASM
QUADRICEPS

Muscres
RaApraTioN

AcTioNs

SAPONIFICATION
ScapuLa

SecreTION

The membrane which covers the bones.

A chemucal element essential to lving matter An
1mportant mineral constituent of bones. It owes
its name to a Greek word meaning ‘bght
bearer owing to 1ts property of shining 1 the
dark

A general term sigmfying the saences dealing with
natural phenomena such as motion heat, light,
sound etc 1t may be sud to extend to all the
sciences not speafically biological or chemcal

The study of the function of the body
The flud basis of blood

Complex compounds which are essentral to animal
and plant fe. Plants can bwld up protesns from
mtrogen m the soil but man obtains hy from
apmal or vegetable sources

The phyncal basis of all hfe the matter of which
the cells of arumals and plants are constituted

The muscles on the front of the thigh, which
extend the knee

The name grven to cnergy n the process of trant-
as electro 1c waves Dhfferent

names arc given to each radistion according
to the wave length The shortest are the cosmic
waves followed by the gamma waves of radso-
actrve bodis X rays ultra-violet rays, vinble
Light (violet mdigo bluc green yellow, orange,
red) infre red and other heat rays, and then
the clectne waves used 1n wircless transmuisuon
Radistion occurs win straight lnes only 15
veloaity 1 that of hight

Name given to the mechanical reactions which an
ammal manifests in answer to 2 certain stimulus
All organisms whether ammal or plant show
them to an important degree

Decomponition of a fat by an alkal, with the
formation of a soap or glycerine

The shoulder blade a flat tnangular bone which
forms the chief part of the shoulder girdle.

A liquid excreted by a gland in the body necessary
to the fupction of the body
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