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• 
INTRODUCTORY. 

"The exercises of the body are nearly ns endless and Innumerable as those of the 
mind ; but It would be folly to learn everything or to attempt all possible .exerclses."
J. c. F. GUTSMUTHB, Gymnastic Handbook jrn· tile !;ons of the Fatherland. 

In regulating and classifying a system of bodily exercises, one 
may follow different plans. All physical exercise is accomplished by 
motions of the body. But the question naturally ariRes: What is the 
object of bodily exercises? It is to change the position of our own 
body or parts thereof, or the position of other bodies; in other words, 
to master and control the weight of our own body or some foreign 
weight. This is done instinctively by every one, from childhood up, 
in standing, walking, running, jumping, climbing, throwing, lifting, 
carrying, pulling, etc. Hence the most natural kind of gymnastics 
are those that define the essentiality of the primitive motions of the 
body, and practice them in such a manner as to cultivate and strengthen 
the whole body and the separate members thereof. The gymnas
tics of the Greeks were founded on this basis; and while we are con
stantly singing the praises of the Greek gymnastics, yet we always 
fail to profit by their example. Gutsmuths built upon this method at 
the time when gymnastic art was revived in Germany, and Jaeger 
founded his gymnastic school on this same natm·al ttnd immovable 
basis. 

Spiess took a different course. To him the human body was, to a 
certain extent, an automatic machine, consisting of head, trunk and 
limbs, capable of executing an endless number of motions. In this 
manner he made of gymnastic art a system of forms of motion, which 
cannot possibly be surveyed. In this chaos the natural, primitive 
motions of the body are reduced to a single form and are lost sight of 
in the endless and foolish changes and artistic abstract forms. To 
what, for instance, has this method of gymnastics reduced walking and 
running? 

Spiess says: Gymnastic art does not deal with the anatomical
physiological formation and mechanism of the human body, nor yet 
with the laws of the mind and the conditions under which it manifests 
itself in physical actions, but accepts both as an established fact, for 
the reason that it develops the free exercise of the body outwardly only. 
It is sufficient to observe in a general way the relations of the trunk, 
the head, the legs and the arms to each other; to observe that the tmnk 
is c9.pable of bending and stretching itself in every direction; to ob
serve how the legs, the arms and the head are exercised mainly through 
the trunk; how the arms and legs in their turn again are separate, 
membered parts, linked by joints and endowed with the power of turn
ing, bending and stretching the main joints, while the minor joints 
they can bend and stretch only; how the hands and feet at·e capable of 
many more complicated motions. · 
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This is simply making a fundamental principle out of an outward 
form. Verily a fertile principle for the creation of an immense num
ber of exercises in a variety of forms, which were, later on, classified in 
accordance ~ith the physi.cal a~ilities of the pupils of different ages. 
No attempt 1s made to sift this superabundance of exercise-matter, 
according to its actual merits or worth. 

With this I do not mean the merits which every gymnastic exer
cise possesses in developing particularly this or that muscle. The 
human body is not merely composed of bones and muscles conjointly 
linked to each other; the gymnasium is no orthopedic institute; gym
nastic art is not the mere art of developing the muscles. It would be 
ridiculous and foolish to demand that gymnastic exercises shall exer
cise every one of the 316 muscles of the body. 

In mascle-exerci3e, from a gymnastic point of view, intended to 
develop and cultivate the body, very different points must be consid
ered; first of which is the participation of the nervous system, the action of 
the will. There are mechanical actions of the muscle that require very 
little bodily, but a very great amount of brain and nerve, exertion, and 
vice vm·sa. 

But here we must consider not only how strong the action of the 
will is, but also what kind it is, and how far it is capable of controlling 
the limbs in executing complicated exercises. 

And it makes a great difference whether, in performing complicated 
exercises, a longer time to think is given, or whether the mind has 
been trained to execute at once any unexpected command; for force and 
finesse of the innervation are not the sole object of the exercise, quick
ness of e;x.ecution must be considered as well. 

It is simply ridiculous to assert that the object of gymnastics is 
the superiority of the mind over the body, or to attempt to teach gym
nastics rationally as long as we do not clearly understand these import
ant points of view. Every action of the muscles is, moreover, closely 
linked with the impo1·tant organic functions, of the breathing, the circu
lation of the blood and the molecular changes. But each one in a very differ
ent way. Certain exercises are intended to strengthen and develop 
certain vital organs, as the heart and the lungs; other exercises, while 
of great benefit generally, have no direct influence on these organs, and 
others again may be, under circumstances, wholly detrimental to them, 
especially to the action of the heart. 

We know that in "gymnastic handbooks for the gymnasium and 
at home" a certain creed is taught and strictly adhered to: " Gymnastic 
exercises effect a harmonious development of the body, the skeleton and 
the muscles; they stimulate the breathing and the circulation of the 
blood; they improve the health and the nervous system, produce appe
tite, sound sleep," etc. 

But these are simply phrases. Not to every gymnastic art, be it ever 
so well conducted, can all these beneficial results be ascribed. There is 
a vast difference between the various exercises as to their " mental and 
physical influence," and these influences must; be closely studied before 
a schedule of exercises can be successfully arranged. 
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Tile different ages of life, as we all know, demand different mental 
and physical exercises. With tile child it is of vital importance to stim
ulate the great organic functions, as tile circulation of the blood, the 
breathing and the molecular changes. The proper development and 
invigoration of these organs will lay the foundation for bodily strength 
and endurance through life, and help make a good gymnast out of the 
grown-up child. Later, during the period of development, when the 
skeleton becomes firmer, special muscle-exercises an.d the attain
ment of skill are advisable ; the growing man is anxious to test 
his will-power in daring feats that require strength, agility and 
skill. In the prime of manhood the human body is endowed with 
the greatest amount of endurance and strength, but is not so agile 
and skillful as in younger years. After that age, when the activities of 
the heart and lungs decrease, man loses the power of performing feats 
that require great physical strength, and the exercises ought to be regu
lated from a dietetic point of view. It would be radically wrong to pre
sciibe the same gymnastic exercises for all ages, whether calisthenics, 
tactics or exercises on the apparatus, classified and graded only after a 
certain manner. To this must be added that not only the different 
periods of development, but other circumstances must be considered. 
I will here but mention the influence which sedentary habits at home 
and in the school have upon the youthful body. Neither must the 
teacher of gymnastics, in arranging his exercises, forget to consider 
whether his pupils have been for hours under a mental strain, or 
whether they are men tally fresh; nor yet must he forget to consider the 
different avocations and life surroundings of men. 

From all this we learn that a knowledge of the physiological char
acter and value of the exercises is indispensable to the teacher of gym
nastics. 

If one is entrusted with prescribing important influential corporeal 
measures-and many gymnastic exercises are such-for the youth, he 
must certainly be able to define the kind and extent of the corporeal 
influence of these measures. Hollow phrases are of no avail here. 

In the appended plates we try to show briefly and plainly the value 
of the different exercise!! and to classify them from this important 
point of view. We deem it necessary, however, to go into details first. 
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I. 

THE DIFFERENT KINDS OF BODILY EXERCISES AND 
THEIR VALUE. 

In regard to form and effect we distinguish between two great 
groups of motions, to-wit: E.cercises that require strength and skill and 
exercises that require quickness and endumnce. 

EXTERNAL FORM OF MOTION. 

In the exercises of the fii·st group we have mainly a positive, inde
pendent, simple or a compound form of motion following the resting 
position, which attains the height of the desired mechanical exerci~e 
more or less rapidly and then again relapses to a resting position of 
the muscles. No matter how many different motions may follow a 
compound or complicated motion, the whole, as such, will always re
m:tin an independent exercise-.t single achievement that has a begin- ' 
ning, a crowning point and an end, and which is no longer the same 
exercise as soon as it is interrupted at any point. 

In all exercises of quickness and endurance we have an endless 
group of rhythmically repeated motions, the succession of which may be 
interrupted at any time without causing the exercise as such to lose its 
character. Running will always be running, whether we cover 10 or 
1,000 yards. 

ln the first named exercises the number of motions is of an end
less variety; in the latter we have mainly a few well-known kinds of 
motion, although iu all of them various exercising changes in the start
ing position, in regard to the manner of execution, the number of ex
ercises and the rapid succession of the same are possible. 

According to t!Je degree of such modifications, motions of quick
ness may, in various ways, suffer in regard to their value as an exercise 
and lose their distinct character, thus resembling rather the exercises of 
strength and skill. Easy exercises of this class, on the other hand, if 
often and rhythmically repeated may closely resemble exercises of 
quickness. ' 

Lastly, there are combinations of both kinds of exercises; for in all 
exercises of quickness it is possible to permit the unemployed mem
bers of the body to "' n 1 a modified way, certain exercises of 
strength and skill. T •. "' ·~; · t; , brief, the great chal'acteristic differ-
ences between these t " r· 1 ·U regard to external form. Of mJich 
greater importance tit· · ,nee in regard to their physiological 
"~ect. 
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PARTICIPATION AND KIND OF MUSCULAR EXERCISE. 

In all exercises of strength and skill we find a distinct fo1·m of 
muscle work, which is of longer or shorter duration in the exercises of 
strength, be they very extensive general exercises of strength, or be they 
performed by the exertion of a smaller, or even the smallest, part of 
the muscles only. All achievements of a high order requiring great 
strength and exertion naturally cause instant fatigue of the muscles, 
and thus terminate the exercise, although the fatigue will soon disap
peal'. 

A temporary mechanical highest achievement on the part of a 
g1·eater or smaller number of muscles is therefore a characteristic of 
the exercises of strength. We find the deciding point of view not in 
the extent of the mechanical --achievement, but in its proportion to the 
ability of execution of those muscles which are exercised in the per
formance thereof. 

Exercises of strength may require mm·e or less skill, so much so 
that the limits of the two kinds of exercises meet. In cases of doubt we 
would have to decide whether it be an exercise of strength or ski]l ac
cording to which is most required in performing the exercise. 

In exercises of mere skill the participating muscles are required to 
perform very little work in proportion to what they are capable of 
performing, and no muscle is ever required to do more than it can 
easily perform. These exercises, on the other hand, may change to ex
ercises of strength if they are often and successively repeated. For in 
this case those muscles which are mostly exerted, gradually tire out; 
they then become reanimated, but are less capable of exertion, so much 
so that what is an easy exercise to the fresh muscles requires an utmost 
effort on part of the muscles which are tired out. The simplest calis
thenic exercise, will, if frequently repeated, become a real exercise of 
strength. 

Another circumstance, of which we will say more later on, renders 
it difficult to decide between exercises of strength and skill, and that is 
the amount of practice the performer has had. One who has had prac
tice has learned to estimate with some certainty the amount of strength 
required for each exercise, and therefore uses the smallest amount of 
strength needed. One who has had no practice and who is awkward, 
is uncertain in his estimation. He therefore, to go sure, uses too much 
strength-in many cases again as much as necessary. His muscles un
necessarily contract convulsively and he is "stiff;" thus, an exercise 
of mere skill, becomes to him one that requires great strength and ex
ertion. He who has had practice saves strength. 

With the exercises of quickness all this is different. It lies in the 
nature of the thing, that the separate motions, which, when often re
peated, compose an exercise of qnic'k '"" <I , t•e not require the highest 
exertion of the single muscles, for if ,_ v I ~he muscles would soon 
relax and thus the exercise would term '•"to ~urally, as we have seen 
above of the exercises of strength. · 

And yet in exercises of quickm mo 
shorte1· time than in exercises of stn 

work may be done in 
't , for instance, a man 
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weighing 75 kilograms ascends four fl.igh ts of stairs, each six meters high, 
in oue or two minutes, this is an exertion of 75XI:l4=1,700 kilogram
meters; or the same (to look upon it as an exercise of strength), as if 
this man had in one or two minutes lifted 50 kilograms 17 times 2 
meters high. The b~st trained athlete could not ac0omplish this enor
mous feat more than once a day, while any one who lives on the second 
floor, or still higher, climbs this number of stairs several times a day 
without thinking of being exhausted. 

If, however, in exercises of quickness such gigantic work can be 
·performed without causing a relaxation of the muscles, there must be 
some reasons for it, and they are as follows: 

Firstly. In all exercises of quickness the work required to be done 
is distributed over a complex of the largest and most powerful muscles, 
especially over those of the legs, which alone comprise one-half of the 
whole muscle-power of the human body. 

All exercises of strength and skill require a concentrated work of the 
muscles, while with the exercise:> of quickness it is a distributed work of 
the muscles that is required. 

In exercises of strength the amount of immediate mechanical exer
tion required from the muscles is much greater proportionally, whil~ in 
exercises of q s and endurance the agg1·egC~-te of the work done is 
much greater. 

Secondly. that in exercises of quickness and 
endurance the are not continually contracted, but 
are constantly from a state of exertion to one of relaxation. 
This circumstance greatly aids the circulation of the blood through 
the working muscles, and thus guards against the immoderate accumu
lation of waste-matter in the working muscles. This waste-matter is 
continually 1·emoved by a more rapid circulation of the blood. How 
greatly the general circulation of the blood is aided by exercises of 
quickness we will di ~cuss more minutely later on. 

Thirdly The difference in the work of the nerves in exercises of 
quickness and those of strength and skill is of great importanc.e. In 
the latter not only the muscles, but also the nervous organs of motion, 
the cells of the nerves and the nerves themselves frequently perform a 1 ~ 
great deal of labor, and, like the muscles, occasionally succumb to the ~ 
checking influence gf fatigue. In all exercises of quickness the work ~.l"' 
of the nerves is of small account. The slightest impulse of the will ~ <:..01'1 
and nerves is often sufficient to bring about a motion of quickness, ~~ 
and why this is thus, we shall show further on. -.,.\. ~ 

To recapitulate: The work of the muscles in all exercises of 
strength and skill is rather of a qualitatire natme, "·hile in all exercises 
of quickness and endurance it is more of a q11antitative kind. In the 
former the distinct work of certain muscles is predominant; in the latter 
the co-operation of the greatest possible n•1mber of muscles p1·edominates. 

PARTICIPATION IN AND KIND OF WORK OF THE NERVES. 

We will now consiuer the distinctive characteristics in rega1·d to 
the work of the nerves. Every involuntary contraction of the muscles 
is caused by a nervous irritation. The more the muscle is to be con-
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tracted and the greater the mechanical work required from it, without 
regard to its burden, the more · energetic the irritation of the nerves 
must be. An utmost exertion of the muscle necessitates also the 
utmost exertion of the relative nervous organs. The one as well 
as the other are subject to the influence of fatigue. From which 
it follows that all exercises of strength, just because their essentiality 
lies in the greatest exertion of a smaller or larger number of muscles, 
must also necessitate the highest energy of the respective cells of the 
brain and of the important nerves of motion. ' 

Closely linked with this energy of the nerves, and this will-power 
is another activity of the nerves, namely, the co-ordination, and this in 
a much higher degree the more complicated a motion is and the more 
it is like a motion of skill. 

We will shortly explain its nature. Even the very simplest mo
tion includes the participation of a great many muscles. First of all, 
of course-and laboring hardest-are those muscles which immedi
ately cause the particular characteristic main motion, as in bending a 
limb, the respective bending-muscles; or in stretching, the stretching 
muscles. 

Then there are other muscles that co-operate with these, although 
in a contrary sense, :p.amely the "antagonists." By a more or less 
slight contraction they indicate to the desired motion its desired meas
ure; its required limits. Thus the motion of the bending muscles, for 
instance, is moderated and confined to its limit, bJi slight extension of 
the corresponding stretching muscles and vice versa. This is similar to 
guiding a horse in a desired direction, which it is impossible to do if 
we pull at one rein only; for thus we either turn the neck of the animal 
too much or too little, most probably too much. Only after the horse
man takes both reins in his hand, and by gently pulling this or that 
one, will he be enabled to turn the horse's head exactly in the desired 
direction. It is precisely the same thing with the motion of the 
muscles, which is to have a clearly indicated limit. 

Then again a number of skeleton muscles co-operate, which fix 
those parts of the m ::> vable skeleton from which the moving muscles 
rise to the trunk of the vertebral column; for a muscle can only TJrO
duce an effect from a fi xed point upon a point that adheres to the bone 
to be moved. The hvlrling muscles, especially those around the neck, 
shoulders, spine and pelvis, are also in activity, and they, by their 
contraction, keep up the equilibrium of the body, which is disturbed and 
deranged at every motion. A single example: Raising the arms side
ward upward. In this instance the triangular armlifter (deltoid 
muscle) is the mu scle which really executes the motion, and is the one 
by far most burdened. The adductor of the arm (the large pectoral 
and the broad back muscle) , which work in an opposite direction, 
effect, by a slight contraction, th:1ot the desired motion stops at the 
designated point, namely, the horizontal position. The muscles 
around the arm and hand are slightly contracted. They thus, in reality, 
mutually counteract their effect, but at the same time they bring about 
that the arm and the hand, stretched out as a unit, are raised and held 
in an upward position. Now, the real moving muscle, the deltoid 
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muscle, rises to a great extent in the shoulder-blade. The shoulder
blade is a free, movable, three-cornered bone, which is linked to other 
bones at one angle only, while on all other sides it adheres merely to 
the muscles. The contraction of the deltoid muscle would therefore 
not really lift the arm hanging heavily down, but would rather bring 
the movable shoulder-blade towards the arm out of its position-draw 
it outward and forward-if the holding muscles did not, by correspond
ing contraction support the shoulder-blade, and thus make it p.os.sible 
for the working muscle to move, from this one positive starting point 
at the shoulder, the outstretched arm, like a one-armed lever, in the 
desired direction. But the holding muscles of the shoulder-blade 
rise mostly in the vertebral column, which is movable in all 
its links and is balanced like a staff on the pelvis. As soon 
as there is a one-sided contraction, they dist.urb the equilibrium 
of the - vertebral. column and . cause au inflection of . tlle s_arne. 
It is therefo1·e necessary that the muscles on both s1des of the vertebrarl 
column contract, to equalize this inflection and to prevent the trunk 
from bending over toward the side on which the muscles work. In 
short, we have, with apparently so simple a motiOn even, the combined 
work of a great number of muscles, each of which has more or less 
work to do. 

While the main working muscle does heavy work, all the other 
muscles, both moderating and supporting, have their more or less 
heavy work to do. 

In this motion the brain is therefore called upon to furnish to a 
whole number of muscles the necessary incitation to motion, by means 
of the nerves of motion; and this incitation to motion must at the 
same time be so diversified by various graduations, as to allow the 
motion to be carried out in a strictly designated form and limit, in 
faultless attitude, and without interruption of the equilibrium. 

In the above example a simple form of motion was considered; in 
complicated motions the mechanical relations can hardly be classified 
or surveyed. In many motions, too, not only the free action of the 
moving, moderating and supporting muscles, but other mechanical 
forces must be consicler.ed; among these, in the first place, gravity-for 
instance, the lowering, by its own weight, of a limb that has been 
raised; the effect of gravity on the body during all exercises of sup
porting and hanging-and also elasticity-effective, for instance, when 
exhaling. Certain activities of the muscles are thereby at different 
times more or less burdened and sometimes even rendered superfluous. 
A mechanical analysis of every exercise is an impossible and useless 
undertaking. The deciding point is the character of the exercise as a
whole, the kind of activity of the organs which are chiefly employed. 

And thus we find that the more complicated a motion, the more 
difficult is its co-ordination. For this a special achievement, not exactly 
of the muscles that obey the command, but of the central m·gan of the 
nerves, which must, at the given moment, furnish to a great number 
of muscles, as a general irritation, a certain number of irritations of 
motions, each one carefully weighed as to its strength. The possibil
ity of this process during each motion could hardly be imagined, if our 
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involuntary motion-centers in the brain and spine did not porsess the 
faculty to "mechanize" this complicated process for every form of motion 
as soon as the motion has once been successfully performed andre
peatedly practiced. That is: The image of an oft-repeated motion 
impresses itself so firmly upon tlte central organs of ·the nerves, that 
the mere resolution of the will to perform a known exercise suffices to 
bring about spontaneously, as it were, all necessary irritations of mo
tion, in their various degrees. .This faculty of our will organ makes 
it possible that a positive control of the co-ordinate activity of the 
will-organ may be acquiretl, and that the primitive principles of all pos
sible motions may be thoroughly mastered. The better knotrn a motion, 
the less necessary is a canscious co-onlinating activity. The action of the will 
is then limited by the degree of the reqmred mechanical exercise of 
strength in proportion to the executing or moving muscles. But it is 
diffe1·ent in all unknotw, new forms of motion, or when changes in known 
motions are made. Here the nervous system lacks the image-impressed 
upon its mind, which must be created by experiments; new combina
tions of muscles must be sought and discovered. The co-ordinating' work 
of the will goes hand-in-hand with the strength-giving work of the will. 

Now, it is a known fact tllat it is a difficult matter to discern just 
how much force should be used in attempting an unknown motion, 
~specially as regards the supporting muscles, and therefore the will, to 
make sure, applies too much force. 

For the supporting muscles are the very ones that are unnecessm·ily con
tracted ancl ta:ved, and while tlley mutually counteract their influence, they 
have a tendency to make the limbs stiff and gawky; Througl! this un
certainty in the co-ordination, other muscles, wllich bear no relation what
ever to the desired motion, are brougl!t into requisition; whence we get 
the accompanying motions, which must be suppressed by special influence 
of the will. Taking all in all, a person who has had no practice, when 
required to co-ordinate an unknown motion, will naturally make much 
greater efforts of both the muscles and the nerves than one who has 
had practice. For as soon as a motion has been learned, or at least 
partly learned, and the performer thereof hall become familiar with the 
co-ordination of the motion, or at least th~ main parts thereof-in 
short, if the motion has become more or less "mechanized"-it is per
formed with the least possible amount of exertion. It is easily per
formed, no unnecessary over-taxation and contraction of muscles lame 

. the joints which the moving muscles are to move, thereby rendering 
their work more difficult. It is pe1jormed as it ought to be; there are no 
unnecessary, useless motions of disinterested muscles. Thus the co
ordinating will finds the correct solution of the proposed problem of 
motion, and this correct solution is at the same time the one that re
quires the least amount of strength, and which as to its outward form 
is, from a gymnastic point, also the most bPaut~ful. 

We begin to cultivate the co-ordinating activity from the ve1·y be
ginning of our existence. The small child gropes along in an uncer
tain way when it wishell to reach a desired object, and only after many 
attempts does it succeed. Gradually, however, it becomes familiar 
with this oft-repeated, co-ordinating motion until at last it has thor-
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oughly mastered it. The child has gradually .learned to get hold of an 
object placed within its reach, if it wishes to do so, and has learned to do 
this safely and quickly, and without any waste of energy whatever. In 
a similar manner, after many wearisome attempts, the child learns to 
walk, run, jump, etc.; in short, it brings a numbe1· of well-known forms 
of motion, with which the co-ordinati::1g action of the will is familiar, 
to school with it, and on this foundation the gymnastic school bases its 
work. 

Our German gymnastics, as far as calisthenics and exercises on the 
apparatud are concerned-i. e. , in localized exercises of strength and 
skill-are in reality a school oj co-ordinati()n; they are principally gymnast
ics of the neryes antl-se·corrdly gymnastics of the muscles. It is impos
sible to imagine a broader cultivation of .co-ordination as to form tlmn 
that which Spiess' system of gymnastics offers. In this respect it is 
unsurpassed. New problems of co-ordination are continually given the 
pupil. From an educational point of view it is positively necessary to 
so connect the problems of co-ordination that each succeeding one is a 
slightly increased modification of its predecessor. The will must not 
be compelled to suddenly face an entirely unknown combination of 
muscle-contractions; it should, on the contrary, be acquainted and 
even familiar with a part or the principles of . the exercises which are 
to be mastered; so that it is only necessary to co-ordinate anew the 
modifications and additions to the exercise. The formal school of mo
tions, therefore, impresses upon our central nervous system numberless 
forms of motion, and enables it, whenever necessary, to repeat them 
safely and often, either as motions with which it is familiar, or even as 
such that have become "mechanized" without any new display of co
ordinating activity. But here we must call attention to a restriction 
which the formal school of motion really imposes upon itself in regard 
to the co-ordination of motions. For the kind of co-ordination which. 
is most capable of cultivation, namely the co-ordination of those muscle
districts which are closely situated to each other, is not cultivated m the 
gymnasium. Manual training, vocal culture, mimicry, etc., must be 
looked after outside of the gymnasium. Gymnastics deal rather with tbe 
co-ordination of the motions of larger and more Tenwte muscle-districts 
of the skeleton. The more subtle possibilities of motion of certain 
parts of the body, such as the joints of the hands, the cartilage and 
bands of the larynx, receive no attention here. Spiess' system of gym
nastics is therefore not adapted to all possible motions of the body, but 
to the coarser possibilities of motion. 

This is not intended as a reproach of defect, for the special kinds 
of muscle-activity are beyond the sphere of gymnastics, in the custom
ary sense of the word. 

We have seen above that the -instruction in exercises of skill and 
strength aims really a~ nothing else than to attempt all possible muscle 
combinations (with the cited limitations, of course) and to impress their 
image, so to speak, on the central nervous system. The person who 
has had practice possesses a number of forms of motion, which he can 
easily make use of whenever necessary. Now, the abstract forms of 
motion, especially those on the appara.tus, are such as are rarely made 
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use of in .common life. To master them would be useless if we t!id 
not know that a general participation of the will increases the faculty 
of co-ordinatio:n, even for unknown motions; that is, it not only gives 
a foundation to our acquired skill, but it also assists the brain to im
mediately find the right way and means for any new form of motio11s-... 
in a word, to master them would be useless if they did not materially 
aid us in .r;ettin,g a .full control over the body. How far acquired or natural 
talents come into consideration here, how much exercities of skill, sys
tematically practiced, may do toward accomplishing this end, even 
with persons who are naturally gawky and awkward, is a question not 
easily decided. As regards the coarser motions it might be answe1·ed 
in the affirmative, but for the special motions of circumscribed muscle
districts it is different. At least all proof is wanting that the formal 
gymnastic exercises of the coarser limbs do also contribute to the 
easier co-ordination of the finer motions; for instance, those of the hand. 
It is an open question, therefore, whether the f01mal cultivaton of 
gymnastic skill exercises any influence on the easier attainment of 
special skill; in other words, whether it influences the controlling of the 
body by the mind. But our exercises of skill ' and strength do not 
exhaust all sides of nerve-gymnastics in yet another respect. 'For it 
makes a great difference in the co-ordination of motions wheth7r a 
certain time is given for consideration before executing the motion, or 
if one is compelled to co-ordinate quickly o1· suddenly. A well co-ordinated 
motion, just like every act of thinking, requires time for deliberatiOn. 
~low motions only may be co-ordinated while being executed, quick 
motions must be co-ordinated beforehand. We frequently meet with 
emergencies in every-day life where we are called upon to suddenly 
execute unexpected and, in most cases, unknown motions. 'l'his is 
always done at the expense of accurate co-ordination-i.e., such sudden 
motions are never done properly. With them we care not a whit whether 
they are prope1·ly executed, nor yet lww they are executed; as long as they 
fulfill their pU1-pose we are satisfied. I avoid a stone which comes flying 
in my direction without caring in the least how I avoid it. A ball
player tries to catch the ball in the air, regardless of any motions he 
may make with his arms, all he cares about is to catch it, and if be 
misses it, he will not pause to "left about face" in the proper way, but 
tries to run after the ball as quickly as possible, without even thinking ~f' 
his style ~f nmning. · 

Such practice in sudden motions of quickness, the practice of quick
ness of innervation, is a part of nerve gymnastics, not only worthy of 
consideration, but it is of the greatest importance. The qualities to 
be cultivated thereby are pres~nce of mind and 1·eadiness to act. 

In the formal school of motion where exercises of skill and 
strength are executed on command, or where pupils try to repeat what 
the class-leader has shown them, and during which ample time is 
given for co-ordinating deliberation, this side of the cultivation of the 
nerves of motion does not come into oonsideration. But this defect is 
made good mainly by the exercises of alertness, of which we shall 
speak later on. 

• 
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In reviewing our remarks we find that in regard to the nervous 
system all exercises of strength and skill lay claim to a double activity: 
1. The stnmgth-giving activity of the will, mainly in exercises of strength. 
2. The co-ordinating activity of the will, which is extensively practiced 
and cultivated by the exercises of skill in German gymnastics. 

We must now consider the activity of the nerves in ' exercises of 
quickness and endurance. We have seen that they consist mainly of an 
endless number of motions rhythmically repeated, limited in regard 
to their f01;m to a few generally well-known kinds of motion. We have 
also seen that motions of quickuess do not require an utmost effort of 
any single muscle. With them the invigorating activity of the will, 
the straining of the nerves, falls a way; neither do they necessitate any 
special co-ordinating activity, since we have to deal with well-known 
motions only-and if any new motion of quickness is to be leA.rned, 
the co-ordination of the constantly repeated fundamental motion is 
quickly learned, quickly mechanized. The activity of the nerves or of 
the will in exercises of quickness and endurance is finally reduced to 
such a minimum that these motions follow the slightest impulse of the 
will so mechanically that all these motions are designated as half
automat-ic. 

It is a well-known fact that in the living body muscle-motions 
take place automatically, without any participation of the will. These are 
the activities of the heart muscle and of the breathing muscles. The 
latter activity only is occasionally and under certain conditions subject 
to the influence of the will. Both activities are characterized on the 
one hand by their rhythmical succession, and on the other hand by so 
moderate a force that fatigue is out of the question. But here we must 
remark that the power of action of both the heart and the breathing 
muscles is far greater than that of the arbitrarily-moved muscles of the 
skeleton. They are much less subject to the laws of fatigue, and the , 
reason for this we find in the fact that their functions are performed 
without the participation of the easily fatigued organs of the will. A large part 
of these qualities may be transferred to such kinds of motion which 
are performed and repeated in an even, rhythmical succession, and 
which do not necessitate or require any strenuous effort on part of the 
participating muscles. They are very similar, both as to execution and 
qualities, to the automatic motions, and become half-automatic. · A 
slight checking of the will ends the motion. The motion proper, how
ever, does not need the continued impulse of the will from the brain, 
but is kept up by the nerve-centers of the spine, working involuntarily. 
From which we explain the fact, that the amount of mechanical effort 
in an exercise of quickness or endurance is often much greater than is 
the case in mere exercises of strength or skill. Hence the character
istics of motions of quickness and endurance are that they necessitate 
the least actil'ity imaginable of both the nerres and the uil/, in comparison to 
their mechanical work. They act as a 1·estorative on the nerves. This is of 
special importance to those who after straining, mental labor wish to 

' take bodily exercise. The professional ma.n instinctively_ seeks reCl·ea
tion in a walk, while our youths find theirs after school hours in 
games and unrestricted play of all kinds. 

r 
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Of course, motions of quickness and endurance may, under certain 
conditions, require a special activity of the will. 

In the first place they require an invigorating activity of the will 
whenever exe1·cises of quickness and endurance are made supreme 
efforts. 

Whenever we try to cover a certain distance in the shortest possi
bie time, or vice versa, to cover the greatest possible distance in a given 
time, as, for instance, in running-, rowing-, bicycle-races and the like, a 
similar energy of the will as in great exercises of strength is re
quired. 

Exercises of endurance, too-running, marching, 1·owing, etc.
will, even in a moderate form, if continued too long, finally fatigue the 
muscles. The muscles are less easily excited and a stronger, more 
strenuous activity of the will is needed to overcome a general feeling 
of tiredness and to continue the motion. 

The co-ordinating activity of the will als'o makes itself felt. In the 
first place, when new exercises of quickness are to ·be learned. Rowing 
and cycling, for instance, must be learned and practiced so long_ until 
they, like walking and running, become half-automatic. The person 
practicing must become familiar with the co-ordination in balancing, 
that is, in the co-ordination of the supporting muscles. 

Secondly we may wish to perfect a half-mechanized and half-auto
matic motion of quickness. Marching and walking exercises differ 
widely from common walking; with frequent practice our every-day 
walking may become a half-automatic habit, and the advantages de
rived from gymnastic practice are clearly apparent in our everyday 
walking. 

Of the special activity of the brain, which may be united with 
motions of quickness in tactics, we will speak later on. 

Thus far we have succeeded ii.t establishing for exercises of strength 
and skill, as well as for exercises of quickness and endurance, essential 
differences in regard to the participation of the nervous system. 
Briefly said: The former have a burdening and exercising, the latter a 
soothing effect upon the nervous system. 

ACTIVITY OF THE LUNGS, THE HEART AND THE CIRCULATION OF THE BLOOD. 

Similar essential differences exist between these large groups of 
exercises in regard to animating the vegitative organic activities, to
wit, the breathing and the circulation of the blood. 

In every active muscle the blood-vessels become enlarged, a 
greater flow of blood and greater molecular changes take place. The 
active muscle secretes a much greater amount of carbonic acid and 
consumes much more oxygen. 

The carbonic acid forming in the active muscle is absorbed by the 
blood and secreted through the lungs; the muscle is supplied with the 
necessary oxygen by the vehicles of oxygen, the red blood-corpuscles. 

When the muscles are actively employed the lung is forced to 
secrete more carbonic acid and to take up more oxygen; the heart must, 
furthermore, cause the blood to circulate quicker, so that more red 
blood-corpuscles, more vehicles of oxygen, pass through the working 
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muscles.· The quantity of carbonic acid to be secreted is what chiefly causrs. 
the increased automatic activity of the lungs in muscle-motions, while the. 
greater de111ancl fur oxyyen increases the auiu111atic action of tlte heart. 

This increased tLCtion has, of course, its limits. Tlle lungs, which, 
in a state of rest, b1·eathe wit.h but a sm<.Lll p<trt of their bre>Lthing sur
face, work with their entire breathing surf>Lce as soon as the cllest is 
expanded, and the change of gas becomes the greater the oftener we 
breathe in the same space of time. Thus the breathing capacity of the 
lungs, while the muscles are actively employed, may be twelve, fifteen 
and even twenty times greater than when they are in a state cf rest. 

It is similar with the heart. The heart, too, increases its activity 
in a double manner, it causes a greater circulation of the blood by in
creasing its contractions in a given time to the highest limit (from 70 
to 80 beats of the pulse to 180-200 per minute), and by pressing a 
greater quantity of blood into the arteries at every contraction. Thus 
the activity of the heart may be increased six to eight fold. 

But there is a difference here between the action of the lungs and 
that of the heart in regard to a light activity of the muscles. While 
the surface of breathing is increased at every greater secretion of car
bonic acid, however slight, and vast differences manifest themselves, 
even in standing, slow walking and moderately fast walking, the heart 
need not circulate more blood in minor muscle-work. 

For, as a rule, only a part-about one-half of the oxygen-which 
adheres loosely to the red blood-corpuscles that circulate in our veins, 
is consumed while the organs of the body aTe in a state of rest. If a 
slight motion in the active muscles necessitates a greater amount of 
oxygen this is simply supplied-in accordance with the law of saving as 
much strength as possible- from the existing surplus; and only when 
this surplus is insufficient is the heart called upon to circulate more 
oxidized blood. 

From this we draw the conclusion that easy motions have little 
or no influence on the activity of the heart. 

Then again there is a vast difference accm:ding to the composit-ion 
of the blood in the person performing the exercise. With healthy 
individuals the blood abounds in red blood-corpuscles. With them 
therefore the blood contains more oxygen, and the surplus thereof for 
muscle-work is greater. With them the extra work of the heart will 
not so soon come into requisition. 

With anremic persons the very opposite is the case, for if a person 
h,as thin blood or suffers fram chlorosis, this is not caused by a lack of 
blood, but from the fact that the blood is deficient in the vehicles of 
oxygen, the red blood-corpuscles. With such persons even the easier 
activities of the muscles requii·e an increased action of the heart, and the 
greater the work of the muscles, the tsooner will the action of the heart 
reach its highest possible limit. And as soon as this is the case a con
tinuation of the motion is out of the question. On account of this diffi
culty in supplying a sufficient amount of oxygen, persons with thin blood 
are more or less unfit for all physical exel'cises requiring much exertion. 

Another thing to be considered is the quantity of water contained 
in the blood. The blood may be thickel' or thinner or contain more 
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water, and yet the total sum of red blood-corpuscles will be the same. 
Now, if the heart, in either case, presses an equal amount of blood into 
the veins (60 cern.) at every contraction, it is evident that this quantity 
of blood is Ticher in the vehicles of oxygen; the red blood-corpuscles, with 
persons whose blood is tldclc than with those who have very thin blood. 

This circumstance has been practically taken advantage of long 
ago in training man and beast for great physical efforts. The nour
ishment taken while training is rich in albumen, for such food tends 
to make the blood richer in albumen-i. e., richer in red blood-cor
puscles; persons training are forbidden the liberal use of liquids and 
must frequently undergo a sweating process, in order to make the 
blood thicker and richer. All of which enables the heart to endure 
better and hold out longer in all exercises requiring strenuous efforts. 

For the heart, as well as the lungs, may be overworked, and when 
the limit is reached fatigue sets in, the organs refuse to perform their 
functions, the motion that has been begun cannot be continued. 
Against this the strongest will is helpless. ~ 

Here the question arises, Are we to consider this influence of physi
cal exercise on the activity of the lungs and heart simply as " t:lome
thing given," to use Spiess' expression-to look upon it as an estab
lished fact, or have we before ns results of exercises which must be 
more closely followed out ? Results which will have a decisive effect 
on the formation vf gymnastical material ? 

To answer this question we must in the first place call the reader's 
attention to the fact that the aims and end in view of gymnastic exer
cises is the full qevelopment of the youthful body and the attainment 
of its full capacity for bodily exercise. Let us call it " the rule of the 
mind over the body." 

But a mere formal development will by no means answer the pur
pose; an organic foundation is necessary. The best developed capacity 
for exercises and motions is worthless if weak lungs or a poorly 
developed heart limit ihe possibilities of motion to a minimum, and it is 
foolish to assert that as little as the school is required to furnish nour
ishment for tile body so little is it its duty to develop the lungs and 
the heart. For this development is inseparable from the kind and 
amount of physical exercise; while physical culture on the other hand 
(which certainly does not aim at outward skill only), when it has 
reached a degree of perfection, is dependent upon the extent of this same 
develorymen t. In addition to this we find that in our matming years especially, 
the growth and development of these two organs are of the very great
est importance to the general development of the body. Outwardly 
this may be seen from the fact that no organ of the body shows such 
porportinate growth in the years from 12 to 18 as the lungs and the 
heart. And if these organs do not receive the proper attention it 
necessarily follows that, the general development and the power of 
resistance of the body will, throughout life, be imperfect. What is 
neglected in these years can never be made good later, and first of all 
we must call attention to the very important part the heart I)lays dnr
ing our maturing years. 

• 
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With children in whom the molecular changes are greatest, and in 
whom we notice readily how fast they grow, the heart is small as com
pared to the width of the arteries. But when we have reached the age 
of maturity and have ceased to grow, the very reverse of this appears. 
To express this in figures, we find, according to Beneke's statement, 
that with children the volume of the heart is to the diameter of the 
arteries as 25 to 20; before reaching the years of maturity as 140 to 
i>O, and after full maturity as 290 to 61. During this period the 
volume of the heart is increased twelvefold, while the diameter of the 
arteries is increased only threefold. The heart of a child, counting the 
length of the body at 100 em., bas a volume of 40 to 50 em. while the 
heart of a matured person, taking the same bodily length, has a volume 
of 190 em. The beginning of the development, as well as its completion, 
therefore undoubtedly seems to be greatly dependent upon this very de
velopment of the heart, and the increased pressure of the blood in the 
circulation, caused by the proportionate narrowing of the arteries. 

From all of which it appears that it would be foolish to deny the 
necessity of frequent exercise of the lungs and the heart. 

But which is the most important form of exercise for these two 
organs? We answer: Every kind of e:r;ercise that tcill increase their activity. 
In the same manner as work exercises the muscles, so does it exercise 
the lungs and the heart; with this difference, however, that of the latter 
we speak of increased action; since the heart and the lungs are to a cer
tain extent in constai1t activity. 

It has been demonstrated that the action of these organs is natur
ally increased as soon as greater efforts are expected from them. This 
is always the case when muscle-work requires the inhaling of more 
oxygen and the exhaling of more carbonic acid. The more this be
comes necessary the greater must the activity of the lungs and the 
heart be. Hence it is the quantity, the amount of muscle-work done, 
which defines the amount of extra work of the heart and lungs. And 
at first it seems to make no difference whether the muscle-work, which 
causes the increased action of the heart and lungs is done by one or 
more muscles. F~r a positive, mechanical effort of strength of so and 
so many kilogram-metres·, tile consumption of a correspondiug 
amount of oxygen and the formation of a corresponding amount of 
carbonic acid is necessary. Every muscle may be strained to the ut
most but no fartller. And when, as here, it is mainly the work of 
many muscles to increase the action of the heart and the.lungs to the 
highest possible limit, this work must not be assigned to a few, limited 
muscle-districts; for else these muscles will be exhausted and will refnse 
to perform their functions before the intended influence on the lungs and 
heart manifests itself. But if the work be distributed over many 
large muscles, in such a manner as to require no one muscle to be 
strained to the utmost, and yet make the mechanical effort of strength 
and with it the molecular changes as great as possible, the activity of 
the lungs and the heart is increased to the highest possible degree, with
out fatiguing the muscles before attaining the desired result. 

We have shown above that in exercises of quickness and endurance 
the aggregate amount of distributed muscle-work is greatest. For 
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these exe1·cises mainly increase the action of the lungs and heart, and 
fatigue and exhaust these organs quicker than other exercises. Above 
all, these exercises do not only gradually increase the extra activity of 
these organs for a mere short moment-for exercises of strength do 
this, too, in a certain measure-but this increased act1vity is of a certain 
duration, gradually approaching the highest possible limit. 

There is a vast difference, however, as to the kind of exercises of 
quickn~ss and as to the manner how they are ea,ecttted. In the first place, 
exercises of quickness and duration differ widely from each other in th e 
mecha:nical amount of st1·ength required. Ascending a mountain or a flight 
of stairs, or swimming or rowing against the stream, requires harder 
work on the part of the muscles than walking, running, cycling, etc. 

In the last named exercises it makes a big difference whether one 
foot is constantly on the ground, as in walking, marching, or whether 
the whole body is raised and is suspended in the free air for a moment, 
as in nmning, hopping, jumping, etc. 

' Then, again, it makes all the difference in the world how quick a 
motion in exercises of quickness and endurance is to be repeated. 
Hence we establish the following differences in these exercises: 

I.-EXERCISES OF QUICKNESS IN A STRICTER SENSE OF THE WORD. 

These are exercises where we try to cover the largest possible space 
in ft. given time, or to cover a certain distance in the shortest possible 
time. We all know that the action of the lungs and the heart can be 
increased to a certain limit. Beyond this limit these organs refuse to 
perform their functions; breathlessness and exhaustion set in, and 
the exercise must stop then and there. If, however, the_,e.xercise is not 
continued until a complete exhaustion sets in, a few minutes rest will 
give new strength to the lungs and the heart, and thus enable us to con-
tinue the exercise. 

The typical forms for motions of quickness for exerting the lungs 
and the heart to the very utmost are running races, rowing races, 
swimming races and bicycle races. The trained p1·ize-runner knows just 
ho'X fast he dare run without tiring out his lungs andl1eart. The longer 
the distance to be run the more saving must he be of his powers of 
heart and lungs, the more must he moderate his running, if he wishes 
to reach the goal. While in a race, a good runner may run 200 m. in a 
certain time, he cannot cover 400 m. at the same pace; he willnee<l more 
than double the time it takes him to run the 200m. The results at r,Lces 
prove this beyond the question of a doubt. According to Victor Silberer 
the best records of the world, made on English-American sporting fields 
by professional runners, a1·e as follows: 

·-
() 

For A- English mile=200 m., 22t seconds. 
Fort English mile=402 m., 48t seconds. ~ 
Fort English mile=804 m., 113! seconds. 
For 1 English mile=1,609 m., 256 i seconds. 
Nor must we forget that the participants in these races had been 

training for months for just this distance. With non-professional run
ners, with pupils and gymnasts, these differences are much greater. 
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The same can be said of rowing races, swimming races and bicycle 
1·aces. 

Of course, eaoh of these exercises requires the greatest possible 
€xertion, and in this respect the exercises of quickness, when they re
quire every nerve and muscle to be strained to the utmost, are similar 
to the exercises of strength which require an utmost effort. 

It is different, however, with the second form: 1'he ex ercises of 
quickness in a wider sense of the word, during which the action of the heart 
and lungs is at certain times increased to .the highest degree, but where 
we do not try to cover the greatest possible distance in the shortest pos
sible time. Neither do these exercises require the fulles t exertion of 
the energies of the mind, for they follow half-automatically. This is 
especi~lly true of those exercises of quickness generally pmcticed on 
our play-grounds, first of which running might be mentioned. As a 
rule, these exercises are interrupted or greatly moderated as soon as 
the ji1·st signs of fatigue 0f the heart or the lungs make themselves felt. 
The instructor cannot so well notice this with each single member of 
the class as the individual practicing himself notices it, and for this 
reason the weak beginner especially will find those exercises of quick· 
ness best suited to and most profitable to him in which he himself has it 
in hand to moderate his exertions, or to stop with the exercise, when he 
begins to get out of breath or to feel a strong palpitation of the heart; 
and this is the case in all games of motion. These games furnish ample 
opportunity for quick motions, thus bringing about the full activity of 
the hea1·t and lungs, without any danger of overexertion, since it rests 
with the player himself how much or how little he wishes to exert him
self. Special, individual characteristics and temperament will naturally 
make a great difference here, too. / 

Lastly, the exercises of quickness can be so moderated, as to require 
no increased action of the heart and the lungs; the Long-continued motion 
keeps the activity of these organs at a certain point, thus establishing 
a permanent equilib1ium between what is 1·equired and what is pe1joTrnecl. The 
motion of quickness then becomes a motion of endurance. Here, too, 
we have an utmost effort based on the duration of the exercise, 
which ends with the complete exhaustion of all bodily organs 
and not, as in exercises of strength, with the exhaustion of the 
muscles and nel'ves alone, or, as in exercises of quickness, with the 
exhaustion of the heart and tl.ie lungs only. This feeling of a general 
e.rhaustion is caused by the accumulation of waste-matter in the blood, 
an accumulation, which naturally follows any work which had to be 
performed, by continuing an exercise, until exhaustion sets in. In 
mere exercises of strength we cannot even attempt to do the amount of 
labor that is done, fm· instance, while ascending a high mountain, if 
continued until we are completely exhausted; not even when the 
former require us to strain to the utmost every nerve and muscle, 
while we take it comparatively easy in ascending the mountain. 

Arduous labor and strenuous efforts are by no means the same. 
An exhaustion caused by continuing to the utmost an exercise of 

duration, is one that lasts twenty-four hours and longe1·. The muscle 
of the heart as well as the nerves of the heart are under the influence 
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of large products of tissue-wastes ci1·culating in the blood. The action 
of the heart becomes feeble; the pulse is weak and rapid; yes, death 
even has been caused by overexhaustion from marching too long and 
too rapidly. The breathing is WAak, the warmth 'of the body some
times reaches the fever- point; the appetite 'we ought to have after such 
a feat is WA.nting, and in spite of a feeling of tiredness and weakness 
we pass a sleepless night. The next day we feel as though every bone 
in our body were broken. 

In the urine precipitates are perceivable, consisting chiefly of 
lithiates, the poisonous products of excessive muscle-work. Not until 
the third day do Wi regain our usual health and freshness. 

It goes without saying thA.t it cannot be the aim of healthful gym
nastics to indulge in the practice of exercises of endurance, continued 
to such an e:dent as to cause complete exhaustion. This may happen 
while on dangerous journeys, or in war during forced marches, or may 
be practicable while trmning, as a special test of what can be accomp
lished in wA.lking, running, rowing, cycling, swimming, etc. On our 
play-grounds and while on excursions, while climbing mountains, etc., 
this degree of exhA.ustion is to be avoided-i. e., the exercises of endur
ance must be interrupted before the exhaustion becomes too great. 
Greatest possible efforts in motions of endurance are llardly desirable 
in physical culture. But for all this, the exercises of endurance, 
even in a mild form, have a decided and important influence on the 
action of the lungs and the heart. It has been shown to be an essential 
characteristic of the exercises of endurance in their action on the heart 
and the lungs, that, while they produce an increased activity of these 
organs (and m some exercises of endurance this increased activity is 
very great), they do not require any supreme efforts and do not cause com
plete exhaustion, but keep the activity of both the heart and the lungs 
at a certain point as long as the exercise lasts. If I climb a hill very 
fast I shall soon have to stop to recover my breath-i.e., to allow the 
overtaxed lungs to recuperate. If I walk a little slotcer I can climb a 
much greater distance without stopping, and if I go still slower I may 
continue to climb a hill for hours, without getting out of breath; pro
vided, of course, that the grade is not too steep, for the heart and the 
lungs in this case are in a continued, equal state of increased activity. 
The lungs work for hours with their whole surface expanded in· every 
direction, in a manner such as I can at best keep up for a few minutes 
only when I try to expanJ my lungs. Such general, even action of the 
lungs as in this kind of exercises of endurance can never be approached 
even by any other kind of arb1trary exercises; not by mere arbitrary 
breathing exe1·cises, not by combining breathing exercises with calis
thenics, least of all by caljsthenics with or without weights. These 
last named exercises will certainly strengthen the muscles }tround the 
chest and the shoulders, which muscles may sometimes in breathing
efforts or shortage of breath be employed as auxiliaries in breathing, 
but they do not strengthen the re::tl brea!,hing muscles, the muscles of 
the diaphragm and the mtercostal muscles . Gymnastics for the chest 
and shoulder muscles are of great advantage to weaklings, whose chest, 
from a weakness of the muscles, droops and who are round-shouldered. 

I 
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The result of strengthening the pectoral-shoulder-and dorsal muscles 
is a permanent extension of the nbs and entire breast, whereby the hold 
of breathing muscles on the ribs is made materially easier, and a freer 
breathing t.hrough the nbs is made possible. 

But these are special cases, the gymnastic treatment of which be
longs to the physician and to parlor gymnastics rather than to the 
teacher of gymnastics. The special breathing exercises of the ortho
pedic institutes do not come within the pale of general educational 
gymnastics; for them the exercises of quickness and endurance are 
and always will be the preferable form of head and lung exercises. 

The different exercises of quickness and endurance, however, as 
has been remarked before, have a smaller or greater beneficial influence 
on the heart and lungs, for the reason that different exercises require 
.greater or smaller mechanical .efforts. This is especially true of mod
erate and easy efforts in regard to quickness and endurance. 

The fullest breathing continued at the same rate for a longer period 
and which causes the highest possible action of the heart with special 
advantages to the circulation of the blood-of which we will speak 
more minutely later on-is made possible in slowly climbing a moun
tain, in swimming and in slow running. We all know that in rowing, 
especially in fast rowing, the work of the arm-, pectoral- and shoulder
muscles impedes free breathing by enlisting the thorax in supporting 
these muscles. This may be prevented to a certain extent if we exhale 
every time we pull the oars back so that the act of inspiratiOn and ex
piration follows rhythmically with the motions of rowing. In rowing 
one-quarter of the time is spent on the pulling of the cars and three
quarters on the pause during which the oar is put back to its original 
position; and in order to use up the whole strength of the arm-, pectoral
and the shoulder-muscles, the rower holds his breath and his chest 
becomes fixed while drawing in his cars-i. e., there is a short moment 
of extra exertion, a characteristic, as will be learned later on, of all 
exercises of strength. Rowing -is therefore very often not a mere exer
cise of quickness, but has, to a certain extent, the character of an exer
cise of strength. This is especially true of fast rowing. But from 
these facts it follows that rowing taxes and strains the breathing
powers more than any other exercise of quickness-i. e., exercises them 
in the highest degree. 

In walking, a strong action of the heart and lungs is produced only 
when a person walks very rapidly or when going "double-quick." The 
half-automatic walk of most people is slow, and for this reason a 
stronger, lasting action of the will is necessary for keeping up a very 
rapid pace of walking. Forced marches, climbing of mountains and 
runs of endurance certainly have the exercising influence on the heart 
and the lungs, but they lack the nerve-restoring qualities which are 
characteristic of the half-automatic exercises of quickness. The 
natural consequence of this is, that very fast walking strains the nerves 
in a similar manner as the exe1·cises of strength do, and tires a person out 
much quicker than the climbing of mountains or the runs of endurance. 
Another special circumstance of the very greatest importance in all ex
ercises of quickness and endurance and of great influence on the action 
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of the heart, must now be mentioned, namely the facilitation of the cir
culation of the blood by special auxiliaries. These auxiliaries are (1) 
the breathing, and (2) the rhytltmicalliberalmuscle-exercise. 

The circulation of the blood is affected by the differences of press
ure caused by the contraction of the heart in the net of the arterial 
system. The pressure of blood in the aorta, proceeding from the left 
ventricle of the heart, is about 2m. (160-170 mm. quicksilver), but it 
gradually decreases in the veins a:~d becomes negative in the veme cav::e . 

Nor mal breathing exercises a double beneficial influence on the 
circulation of the blood and the activity of the heart. During inspira
tion the negative pressure in the lungs causes the blood to be drawn 
from the superior vena cava near the heart, and the filling of the au
ricles is greatly facilitated. But during e.rpiration the walls of the chest 
are drawn in, causing an increased pressure in the lungs and in the 
heart, thus facilitating the emptying of the ventricles of the heart into 
the arteries. A similar facilitation of the small circulation ·to that of 
the larger circulation is thus created in the lungs themselves. 

Thus we see that those exercises, during which the action of the 
heart is increased without impeding the fullest breathing, will also 
effectively facilitate the circulation of the blood and the action of the 
heart. 

'l'be second auxiliary power in the circulation of the blood is the 
motion of the rnuscles. A greater amount of blood flows to the active 
muscle; the active muscle also presses on the lax walls of the surround
ing veins, and aids in circulating the blood in them more rapidly. 
This influence on the circulation of the blood is all the greater when a 
larger number of muscles is actively employed, and it will be the more 
energetic and of longer duration the more regularly and rhythmically 
the contractions and relaxations of the active muscles succeed each 
other. These two qu<tlities: (1 j A great amount of work on the part 
of a large number of muscles; first of all, in the legs , with their large 
vein-trunks, where, even in a state of rest, the weight of the blood per 
se makes its retarding influence on the circulation felt, and (2) con
stant rhythmical succession of contraction and relaxation of the act.ive 
muscles, constitute the characteristics of exercises of quickness and en
durance. Liberal physical exercise, however, influences the circulation 
in other respects, too, namely, by anatomical relations, which exist be
tween the location of some of the large arte1·ies and the ligaments and 
fasci::e in certain parts of the body. Thus we find the large crural vein 
in the groin under the Poupart-ligament, which extends hom the 
illium to the pubic bone. If the thigh is turned sharply to the outside 
and stretched backwards, this fascia expands greatly and presses the 
large vein underlying it togeth~r. If the thigh is turned inward and is 
bent, the fascia r elaxes , draws the upper side of the vein, which is 
connected with the fascia and the surrounding network, upward, and 
thus enlarges the vessel. If these motions of the thigh are alternately 
repeated, the great crural vein also expands and contracts alternately
i.e. , the blood of the veins is pumped towards the heart-and the circu
lation of the blood is greatly facilitated R.t this point; for the valves of 
the veins allow the blood in the veins to flow but in one direction. 
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Now, the motions of the leg in climbing a hill, in running, in rowing 
(on a sliding seat), in swimming, are such that necessitate a rhythmical, 
strong, bending and stretching .of the thigh, whereby the auxiliary 
mechanism of the circulation in the veins is rhythmically effected. A 
similar mechanism for the veins of the arms and the neck, but of much 
less interest in regard to physical culture, is found in the neck ove1· the 
collar-bone. 

This mechanism in the groin, however, is effective only, as has been 
remarked before, in extensive motions of the thigh. In the same way 
extensive motions of the thigh only (as muscle-motions) manifest their 
influence on the circulation of the blood in the large blood-vessels of the 
lower limbs. While standing, as everybody knows, the hytlrostatical 
pressure, caused by the blood's own weight in the veins, manifests itself, 
by causing the dependent veins aboce the heart (of the head, arms and . 
chest) to empty more easily and the veins below the heart,· especially those , 
of the legs, to empty more slowly. Consequently, if a person stands for a 
long time, the veins of the lower part of the body are full of blood and the 
circulation is slower. People who are compelled to stand much and take 
but little exercise frequently suffer from permanent dilatation of the veins 
(varicose veins) in the legs, or in the veins of the rectum (hemorrhoids). 

If exercises of endurance are executed very slowly or with only an 
insignificant amount of e.rertion, their stimulating effect on the circulation 
of the blood in the veins finally becomes so small that the opposite 
influence of the gravity of the blood in the veins is not overcome. All the 
less so, because these smallest and slowest exercises of endurance neces
sitate a very small amount of muscle-work, and consequent.ly only a 
very slight animation of the breathing ; and thus the promotion of the 
circulation by deep and full breathing is lost. The characteristics of 
this form of exercises of endurance, which has no effect on the lungs, the 
heart, or the circulation of the blood, are short-stepped walking, either 
in the form of a comfortable promenade, or ~n form of a short-stepped, 
noiseless walk, which unfortunately has found its way into our play· 
grounds and gymnastic halls during the practice of tactics. 

'l'his style of walking keeps the legs overfilled with blood and 
causes them to get heacy, for the reason that the auxiliaries of the cir
culation cannot be kept in a corresponding state of activity. While the 
circulation ought to be promoted, stagnation sets in, the waste matters 
are not secreted and an exercise requiring really so little work soon 
produces a feeling of tiredness. 

\Vhile the robust traveler, who takes vigorous, brisk steps, 
retains his vigo1· and freshness, the slowly sauntering prom
enader soon requires rest; and yet the former does ten times more 
muscle-work than the latter. It is therefore an essential part of educa
tional gymnastics to animate and to encoLuage n. brisk, v1gorous walk, 
which gradually becomes half-automatic, even in our common, every
day walk, and to strenuously oppose all short-stepped, affected trip
ping-in gymnastics for girls as well as in all other gymnastics. 

And here we will merely hint at the value of a brisk, vigorous 
walk, the characteristic of a self-confident, 1·eady resoluteness in the 
formation of character. · 



In once again looking briefly over our remarks, we find that it has 
been shown what great influence the exercises of quickness and endur
ance have on the action of the heart and lungs. With the heart, besides its 
own inc1·eased activity, the promotion of the circulation I!( the blood, which follows · 
a deep,jitll brea.thinrt. and the ThJJthmicalliberal e.l·ercise of large muscle-dis
tricts, especially those of the lower limbs, is especially noticeable. 

It has further been shown that exercises of quickness, when per
formed, in a naJTou·er sense, as supreme efforts, increase the action of tl:e 
heart and lungs to such an extent th,at these organs momentarily refme 
to perform their functions, although a short rest quickly restores them; 
while exercises of quickness, in a ~cider sense, are continued only until the 
first signs of fatigue of the heart and the lungs manifest themselve~. 
and are then voluntarily moderated m· ended, thus avoiding a disturb
ance of the equilibrium between what is required to be done and what 
is really done. 

It makes a vast difference in exercises of duration wllether a 
supreme ~(fort as to endurance is to be made, whether an exercise to be per
formed which always ends with a feeling of general exhaustion ( eSf>e
cially of the heart), or whether a medium exercise of endurance is. to be 
gone through, which necessitates an extraordinary increased activity of 
the heart and lungs, or, lastly, whether so light an exercise of endur
ance as to have no influence at all on these organs, and ever impedes 
rather than promotes the circulation of the blood is to be performed. 

Now comes the question: What influence have the e.t·ercise.~ of 
strength anrl skill on the action of the lungs and the heart. It is self-eviden t 
that every motion of the muscles naturally increases the activity of the 
heart and the lungs in a measure corresponding with the amount of 
muscle-work performed, which latter again corresponds with a positive 
increase of oxygen inhaled and of carbonic acid exhaled. It is only 
when a motion is so insignificant as to permit the oxygen necessary for 
its execution to be taken from the Teserve su11Jius of oxygen in the blood, 
that r n increased action of the heart is not necessary. This may be 
said of a gi·eat number of lir;hter exercises of skill. In connection with 
this, however, it must not be forgotten, as has been shown above, that 
in all these exercises the quality of the blood of the persons performing 
the same is of great importance. 

It is di:fferen t, however, when an easy exercise is oft( n Tepeated ht 
quick sHccession, for in this case the muscle-work, insignificant in itself, 
is rapidly increased by repetition, and a similar influence on the lungs 
and heart as in easy exercises of quickness manifests itself. Thns 
cttlisthenic exercises, for instance, when performed in rapid successiOn, 
will quickly increa.se ti.Je extent of breathing, especially when they in
clude motions of the legs and the trunk. 

It goes without saying that a larger amount of oxygen is inhaled 
and more carbonic acid exhaled, and that at the same time the action of 
the heart and lungs is increased, whenever a real exercise of strength 
is performed, and it is at first perfectly immaterial whether the exer
cises require the exertion of single muscles in particular, or if 
the work is evenly divided between a larger number of muscles. 
Afte1· an exercise on the horizontal or parallel bars, which requires 
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strength, a heavier breathing is noticeable; but after a few minutes 
rest the breathing resumes its former regularity. In this instance a 
more localized exercise of strength came into consideration. In a high 
or long jump with preceding start, we have a divided effort, a high 
mechanical effort-to throw the whole weight of the body a consider
able height or distance. During such exercises, as is but natural, the 
breathing and the beating of the heart is greatly increased and this 
increased action of the lungs and the heart slowly returns to its normal 
state. During class-exercises, when the members perform successively 
a number of high and long jumps, the breathmg and the action of the 
heart are continued in a moderately increased degree, the same as in 
strong exercises of endurance, and shortly after each jump an increased 
action, which afterwards decreases, is experienced. Continued jumping 
exercises therefore have a similar influence on the organs of breathing 
as the exercises of endurance and light exercises of quickness. 

A very pai·ticular procedure, however, which demands closer atten
tion is noticeable in all e.cercises of strength, both diffi(mlt and easy, when
ever it becomes necessary to strain to. the utmost one or mo1·e muscles, 
especially those of the arm and shoulder. This p1:ocedure is the phy
siological act of e.ve1tion. 

To understand this involuntary reflex-action, one must remember 
that the whole frame of our body is made up of articulated bones; 
further that a muscle, which is to work to best advantage from its 
origin on the movable epiphysis-i. e., to bring the epiphysis as a mov
able point neal' to the origin as a fixed point-cannot do this if the 
origin, which is in itself a movable point, is not held fast to the trunk 
by special muscle-effort. The trunk, however, reposes on the pelvis, 
and must therefore be held by the muscles of the pelvis, and the legs, 
etc. Thus a little motion of one part of the body, which, however, 
requires the fullest aid from the nearest interested muscle (thus making 
an effort out of the motion), continues to extend its circle, until the 
whole muscular system is more or less drawn into action. 

Let us take an example from life. A clmwer of a desk, which is 
usually opened so easily that an effort of the muscles is not even 
noticed, happens to be out of order. The usual gentle pull does not 
open it, even when repeatecl a little more energetically. But it m.ttot 
open-we begin to lose our temper, we hold our breath, we close our 
mouth firmly, our forehead is wrinkl'=ld with frowns, we place our legs 
firmly on the floor and we pull with all our migllt. The exertion 
causes the blood to rush to our head, the veins on our forehead swell, 
and great drops of perspiration fall from our brow. There !-at last the 
ban is broken, the obstacle has been overcome and the drawer is open. 
A deep sigh of satisfaction, a few heavy, quick-drawn breaths, a short, 
loud beating of the heart-and everything is once again as before. 

This was no great exertion; and all this is repeated in a higher 
degree whenever a particular strenuous effort is marle; a s in lifting a 
cwt.-load, in propping a heavy dumb-bell, etc. 

Bnt notwithstanding all this, in the vresent case it is of the great
est importance that the chest became fixed, on account of it; effect on 
the activity of the heart, the lungs and the circulation of the blood . 



28 

A whole number of powerful muscles rise in the walls of the 
•chest, of which we will only mention the great pectoral muscle and the 
stemo-clytoid muscle, which assists in supporting the arm and the 
shoulder-blade iu strenuous e::cr~ions of the arm-muscles. To en::tble 
them to do this, the chest, which is usually in continued motion from 
breathing, must be held in such a position by the ribs as to give the 
muscle a perfectly firm starting point. 

This is done by closing the epiglottis after a deep inspiration
the mouth, too, as a rule, is convulsively closed-thus pressing tightly 
together the air in the lungs (which cannot escape) by a forced motion 
of expiration-violent contraction of the abdominal muscles and the 
pos,terior seratus muscle. By this strong compression of the walls of 
the breast, causing the diaphragm to be pushed upward by the abdom
inal muscles, a violent pre.~sure in the pectoral cavity is produced. 

This, in the first place, effects in a greater degree what, as we 
have seen before, accompanies every act of expiration. The ventricles 
of the heart empty faster and more completely than usually; especially the 
left ventricle and the great arteries. As the coronm-y vein, which gives 
nourishment to the beart, rises directly over the crescent-shaped valve 
of the great main artery, the heart-musclrs will be without the necessa'I"'J 
increase of oa,-yljen j1·o'rn ,f1·esh m·te1y blood just when the ~fj'ort has 1·eached the 
highest point and the increase of oxygen is most needed. On the other 
hand, the emptying of the great arteries and the refilling of the auricles 
is made difficult. The blood in the arterial system is dammed up. The 
superficial arteries on the neck, the forehead and temples are greatly 
swelled, and the head ai).d neck are very red. As soon, however, as 
"the effort is over everything wears a different aspect. The air in the 
breast, overburdened with oxygen and tightly compressed until now, 
escapes with an audible sigh, and the blood which has been dammed up 
in the veins, rushes violently into the auricles, causing an immoderate 
·expansion of the same and of the thin-walled right ventricle with its 
weaker muscles. 

'fhus we see that numerous disturbances in breathing, in the circu
lation of the blood and in the activities of the heart are connected 
w1th every act of exertion. 

These disturbances will be all the greater the longer the act of 
.exertion (which almost always is of a few seconds' duration only) lasts; 
the more intense it is, and the more muscular work it requires. 

Now, which exercises require the act of exertion? As a rule, all 
general exercises of strength do, especially in propping heavy weights 
and in wrestling. A great number of localized exercises of strength, 
those at the apparatus especially, also require it. Of these we may 
make special mention of the exerci~es on the parallel and horizontal 
bars, and of these again the exercises of the muscles thu,t flex the arms 
·and the knees? 

Practice and natural talent cut a great figure in all exercises of 
strength and skill. It has been shown above that the less skillful per
son,. who has but little p1·actice, is very much inclined to contract im
moderately the supporting co-ordinating muscles, no matter what the 
exercises may be, and all the more so if the exercise be new to him. In 
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the same way he is inclined to hold his breath, and to make a strenu
ous effort even when the exercise is an easy one. This effort, however, 
is a reflex act, which may be suppressed ''hen ever an utmost effort is 
not positively required. The teacher of gymnastics, by constant, ener
getic interference, trains the new beginner not to get into the habit of 
making such hard work of every exercise, thus making the exercises 
much simpler and easier. It is of vital importance to keep up a regu
lar, even breathing durin'5 all exercises of strength and ·skill. For great 
exertion does under all circumstances cause a disturbance in the breath
ing and the circulation of the blood. Violent exertion, if frequently 
repeated, m:ty h<tve lasting, injurious effects, especially on the heart; 
these may not appe:J.r immediately, and sometimes do not appear until 
after the lapse of yea.rs. A want of arterial, oxidized blood, in the 
muscle of the heart just at the moment when the effort is greatest, the· 
overbnl'dening of the right ventricle, which is less c~pable of l'Csistance, 
immediately after the exel'tion, if frequently or, worse yet, regularly 
repettted, must necessarily have lasting, injurious effe~ts on the heart. 
Degeneration of the muscular system of the heart, aud enhtrgement of 
tlie heart, combined with a corresponding disturbance in the circuiation 
of the blood, will positively r esult, even though it may take yeitrs before 
all this begins to manifest itself. Failing he1.lth, so often noticed in 
persons wl10 have taken excessive physicnl exercise, may in most cases. 
be tracei to this source. Nor is the possibility of a dilatation of the 
lungs by immoderate exp:ration excluded. Of special import is this to 
a person whose heart is aheady affected. Ailments, like scarlet fever, 
diphtheria, articular rheumatism, c:mtracte::l or inherited syph1lis, etc., 
frequently leave behind them injurious effects, without the patient being, 
for many years, conscious thereof. Fol' such people exercises of strength, 
requi1·ing great efforts, are positively dangerous; for it is greatly to he 
fe::tred that the organ. n.lready weakene::l,will very soon hecome entirely 
unfit for exertion, and that permanent disturbances will make them
selves felt . 

But be this as it will, let the conseqeences of frequent momentary 
efforts be ever so slight, the fact rem::tins that exercises of strength and 
skill, requiring great efforts, are of no practical value in developinrf the 
actioities of the heart and the lungs and the circulation of the blood, on account o.f 
their disturbill[f injlnence on t!te action of these orr1ans. If we acld to this that 
exercises of this kind, not requiring special efforts, demand but a slight 
increase in the activities of these organs, we must draw the conclusion 
that exercises of strength and skill are not the proper means for pro
ducing the necessary activity and development of the heart, the lungs. 
and the circulation. 

The development of the heart and the lungs is as necessary for a 
harmonious physical education as is the development of the muscular 
system and the controlling of the same by the nervous system. Mere. 
gymnastics, as calisthenics, tactics and exercises on the apparatus, 
without due attention to exercises of quickness and enduraqce, can 
never do justice to one important branch of physical culture, namely, 
the influencing of the activities of the breathing and the circulation,. 
and can never att.ain a harmonious development of the body . 
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NFLUENCE ON THE MOLECULAR CHANGES AND THE NOURISHMENT. 

A sllort discussion on the influence of the above-mentioned exer
cises on the molecular changes and the nourishment may follow here. 

The muscle is a machine of stre11gth. It performs mechanical work 
by contraction and shortening. This labor, the generation of strength 
during the activity of the muscle, is based on the transmutation of 
elasticities to living strength, produced by a chemical process, in which 
all the groups of chemical muscle-matter participate. For this process, 
which we will not go into details upon, but simply designate as oxida
tion, the muscle needs, as has been shown above, a corresponding in
crease of oxygen, tile amount of which corresponds with the amount of 
mechanical labor performed; to perform one kilogram-meter of work 
the muscle needs one-third to one-fifth cern. of oxygen. Larger 
quantities of oxygen are transmitted to the muscle when the increased 
activity of the heart circulates more blood, and increases the circulation 
of the blood; and, secondly, whell the blood-vessels in the active muscle 
are enlarged and contain a greater quantity of blood. 

T.hus a much greater number of vehicles of oxygen (red blood
corpuscle~) pass through the active muscle, in order to deposit there the 
required increased amount of oxygen. 

This })l'Ocess in the active muscle produces an increase of warmth; 
this is equalized to a certain extent by an incre;tsed evaporation from 
the skin (perspiration), as well as by heavier and deeper breathing, and 
then, too, a number of oxidations tal{e place. Of these we have already 
mentioned carbonic acid, which escapes in vast quantities during ex
halation after any muscle-wcrlc Mention has also been made of other 
products of decomposition of muscle-work, namely, the tissue-wastes. 
Tbis influence makes itself felt, on the one haud, in the tired muscle 
itself, as tile waste-matters diminish the irritability of the muscle aud 
have a laming influence on the same. On the other hancl, it may hap
pen that when the muscles perform a great nmount of work, that the 
product of tissue-waste in the blood accumulates, and thus has an effect 
of a general nature, a kind of self-poisoning, on the organism, the 
Tesult of which is fever heat, a feeling of dejectedness and debility, loss 
of nppetite and sleeplessness for hours, etc. (See above: General ex
haustion after excessive exercises of endurance.) 

Thus every muscle-work means an influence on the molecular 
changes, whicll influence manifests itself by the consumption of a larger 
mnount of oxygen and an increased exchange of muscle-matter and an 
increased secretion of carbonic acid. The molecubr changes, however, 
are not confined to the working-muscle only. On the contrary, the 
increased breathing and rapid circulation of the blood, caused by the 
work of the muscle, effect an increase in the total change of matter. 
The muscle, too, does not only consume the matter conta.ined in its 
cellular tissues, but when strained t.o the utmost it is supplied with 
other IIUJ,terial for the molecular changes, dlll'ing its activity, by the 
greater amount of blood flowing through it. The body is possessed of 
certain reserved matter in its cellar tissues for this purpose, the first of 
which is the fat. 
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The animation of the molecular changes, however, is equivalent to 
the animation of the nutrition (Ernithrung), for the matters consumed 
during activity are restored by rest and recreation. This restoration is 
so complete with the muscle that the former full strength not only re
turns, but the same is grea.tly increased. The muscle, when frequently 
used and exercised, grows stronger and larger, for the exe1·cise furthers 
its development. In a similar m:J.nner muscle-work influences greatly 
the growth and the general development by increasing the molecular 
changes in all cellular tissues of the body, provided that the work of the 
muscle does not require such strenuous efforts as to consume larger 
quantities of reserve matter. While this may be desirable where there 
is a superabundance of reserve matter, as, for instance, with grown 
people who are too fat, so undesirable is it where these reserve matters 
are Lo serve other purposes, and are to be utilized in building up the 
system, as is the case with the growing child and youth. For these the 
amount of muscle-exercise, if it is to be beneficial, must have narrower 
limits than is the case with adults. 

Let us consider the different important kinds of exercises from this 
point of view. 

In all exercises of strength, the work which is loc1.lized in certain 
muscle-districts comes into consideration. Whenever strenuous gen
eral exercises of strength are required, strong oxidations, correspond
ing with the amount of work done, take place in the muscles, which 
Me strained to the utmost; oxidations which exhaust the muscles' sup
ply of strength-i.e., its momentarily oxidizable matter-and which af
fect the reserve matters of the body, as fat, for instance, and consume 
them. Stren11ous e.rerci.~e.~ of strength have a d.erteneratin,q effect on the 
molecular changes. With the e:vercises of qu1ckne.ss it is different, fo1· 
here the great aqH:Junt of work is distributed over large muscle-districts, 
and no muscle need be strained to the utmost. Active oxidation and 
molecular changes take place in the body, but in no case do they cause 
exhaustion. Of the exercises of quickness it may therefore be said, 
that they promote and animate the molecular changes, without leaving 
any depressing effects. The same may be said of the moderate e.vercises 
of e1ulnranr:e; a few honrs' walk, a short row, or leisurely climbing a hill. 

All these have a wholesome effect on the molecular changes and 
the nourisl1ment. 

But not so with immoderately extended exerciees of endurance, 'for 
they exhaust in a similar manner as do the exercises of strength, with 
this difference, however, that with the latter the exhaustion is more 
localized, while exhausting exercises of endurance are detrimental to 
the whole organism, poisoning it, so to spe!tk, by the immoderate 
amount of waste-matter circulating in the blood, which condition is 
generally overcome in one or two days. 

in e:cercise.s nf skill and localizPd e:cercises of strength; the muscle-work is 
less and the molecular changes are corYespondingly smaller. The 
work of the muscle is increased and has a more general influence only 
when the exercises are so arranged that all the muscle-districts in the 
body ftre brought into requisition as much as possible. Later on we 
will dis~uss the special points in regard to promoting the molecular 
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changes for the growing child and youth on the one hand, and the 
mature man on the other, and will show why the kinds of exercises for 
the different ages should be essentially different. 

The exercises of attention. Closely linked with the two great groups 
of physical exercises here discussed-the exercises of strength and 
skill, on the one h<.~.nd, and the exercises of quickness and endurance, 
on the other-are two special kinds of exercises, which do not differ 
from them in general character, bu~ in a certain direction unly, namely, 
in regard to brain and nerve-gymnastics. 

The exercises of attention (ta,ctics, etc.), can hardly be said to 
possess any decided practical va.lue in physical culture, or to have any 
influence on the activities of the great organs, unless they are-and 
these are exceptions-such exercises as vigorous marching, hopping or 
dancing. Otherwise the measured, short-stepped walk in tactics is of 
absolutely no benefit to the activities of the heart and lungs and the mole
cular changes. And exercises of this kind, if continued for a longer 
time (sometimes more than one-quarter of the whole time allotted to 
gymnastics is given to tactics), are positively detrimental to the circu
lation of the blood, because they retard the same; for the facilitation 
of the circulation-produced by deep breathing and vigorous exercises, 
especially the exercise of the legs-is lost here, causing a stagnation in 
the circulation of t.he blood in the lower limbs. The arteries of the 
legs a,re overfilled because the influence of the blood's own weight JS 

not correspondingly equalized by the auxiliaries of the circulation, and 
because the conditions are wanting, which at other times cause an in
creased action of the heart. The result of which is that a slow walk or 
tedious standing produces a tired feeling in the legs, a feeling of lazi
ness, while a real physiological exhaustion, such as is experienced after 
muscular work, is out of the question. One organ only is taxed more 
than usually, and is strained, namely, the brain. 

Class-tactics, with their "dress your lines, right-face, left-about 
fa.ce," etc., demand uninterrnpted attention; and constant attention is 
to the mind what exertion is for the muscle. If tactics are to be per
fect it is necessary that the few const.antly repeated motions, such as 
forming lines, right-face, left-face, etc., be promptly and exactly exe
cuted on command of execution-preceded of course by the command 
of warning-i. e., they must be just as promptly as con-ectly "co-ordin
ated.·· Hence, tactics in this respect are a sort of co-ordination e.1:ercises, 
consisting of the instantly well co-ordinated execution of a few con
stantly-repeated familiar and mechanical motions on command of exe
cution, while the command of warning, however, gives time for co-or
dinating deliberation. 

This kind of co-ordinating exercises, especially as conducted on the 
military campus, is called: D1ill. 

No one, howeve·r, will deny. .that class-tactics, where each member 
is but a part of the whole, and which nevertheless,require the strictest 
attention and the correct motions from every member in the class, if 
the whole performance is not to suffer or to be spoiled, are of a peen
liar value from an educational point of view in promoting physical 
culture. 

\ I 
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But their value in regard to physical exercise amounts to very little, 
inueed, and is limited to such exercises. of co-ordination known as 
preparatory to the drill. 

For children in school, who are compelled to exert their mental 
faculties in school, these exercises prove but a further burdening of the 
brain, and during gymnastics, which follow upon several hours of hard 
mental labor in the school-room, when the pupils are more or less men
tally exhausted, the exercises of attention will easily lead to an un · 
healthy overtaxing of the brain and the nerves. 

Exercises of alertness. An entirely different co-ordination of the 
activity of the will is developed by the exercises of alertness . To these 
belong wrestling, fencing, and above all, the more intricate games of 
rnnning and ball-games. Of these exercises wrestling may be counted 
with the number of general exercises of strength, while fencing belongs 
rather to the class of localized exercises of strength and skill, and the 
games are pre-eminently exercises of quickness. The characteristic 
points, however, of these exercises in regard to co-ordinating the activ
ity of the will are as follows. 

1, The motions do not follow on the command of the teacher, nor 
yet on the instruction and example of the preceptor, but on the im
pulse of the moment, whenever sudden and unexpected emergencies dur
ing a wrestling or fencing match or during the course of a game re
quire them. 

2. The necessary motions need not be executed in perfect, correct, 
co-ordinating form; the end in view is to gain positively a certain point. 
(What we are after here is to watch closely and follow up quickly 
any advantage our opponent or chance may give us, or to render his 
attacks on us ineffective; and during a game of ball the main points in 
question aTe to make your base, to avoid being hit by the ball or being 
overrun by your opponent, to hit the ball safely, no matter how swiftly 
the pitcher twirls it, to catch a batted or thrown ball, etc., etc.) 

S. Sizing up the situation, resolve and execution must follow in 
lightning succession. 

In gymnastics, where the command of warning precedes the com
mand of execution, time is given to deliberate, to co-ordinate beforehand, 
in class-gymnastics the members of the class are given ample time to 
think over the exercises which they have been shown, and they can 
also, if the execution be slow, co-01·dinate while pe1jomtiny the exercise; 
thus in educational gymnastics ample opportunity for deliberative co
ordination is given, but a readiness to meet any emergency, no matter 
how unexpected, is required and to gain a certain point by the quickest 
possible motion; in a word, to co-ordinate suddenly. 

Every well-1·egulated motion requires a certain time for delibera
tion; the excil,ement of the will tmnsfened to the nervous system re
quires a certain, measurable time to rsach the muscle which is to be 
moved; the muscle after being excited to activity by the nerves, needs 
a short time for preparation before contracting. This space of time, 
needed for every deliberate motion, from the time when the will is 
excited to action until the muscle contracts-generally lasting a frac
tion of a second-must be shortened when one is expected to act as quick 
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as lightning. This is effected by a certain mental strain, which increases 
the irritability of the whole nervous and muscular system. This men
tal strain and increased excitement is experienced by the runner of a 
race who waits for the signal for starting, ready to start like "a ball 
shot from a cannon " on the given signal. In fencing and wrestling 
this strain continues throughout the whole combat; the consequence of 
which is, that such exercises, when continued for a long time, are fol
lowed by a prolonged, unusual exhaustion of the nervous system, not 
to mention the strain upon the muscles. In games, however, it is dif
ferent, for here such a strain and readiness to act is required at certain 
periods of the game only, th:us giving a continued change between 
exertion and recreation while an undue strain and exhaustion of the 
nerves, is entirely avoided. Hence games are particularly suited for 
forming a person's whole character and for acqmring a readiness to 
act in cases of emergency and for developing presenee of mind ; all the 
more so, because the finer games, as compared (especially with !encing), 
involve a much greater variety of accidents and unforeseen, unexpected 
emergencies -

In this variety of possibilities of confronting the player with all 
manner of conditions lies the essential value of the different games; 
the more intricate a game is, the greater its variations, the more prac
tice does it afford. These qualities especially give such games as foot
ball, cricket, base-ball, etc., the foremost place in this kind of nerve
gymnastics, and in acquiring and developing a readiness to act. 

• 
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II. _ 

NEED OF EXERCISE AT THE DIFFERENT AGES 
OF LIFE. 

In the preceding pages the different influences of the separate kinds 
of exercises on the main activities of the body have been shown. 

In the following pages we will endeavor to determine which of 
these influences is the most beneficial at the different ages of life, and 
how the material of exercise should be most advantageously distributed. 
The special influence of school-life, as well as that of the different pro
fessions and avocations followed later in life, shall be briefly mentioned 
and we will distinguish practically between the following ages: 

(1.) The yem·s of childhood until beginning maturity; hence the 
years from the day of birth until the 14th year. 'During these years, a 
new era begins with school-life (generally in the 6th year). The years 
before going to school may be passed over in silence, for they hardly 
come into consideration here, and one cannot well speak of really edu
cational physical exercise, in the common sense of the t.erm, at so 
tender an age. The following school years, from 6 to 14, we divide 
practically into two parts . 

(a.) The years from 6 to 9. In these three first years the child 
becomes, so to speak, mentally and physically, accustomed to school-life; 
while the growth, and the development of the skeleton, especially the 
bones of the head, is materially furthered; which may, among other 
things, be plainly seen, when the child gets its second teeth (generally 
iri the 8th year). 

(b.) The years from 9to 14. •The child grows larger and heavier; 
the bones grow stronger and the muscles can endure more and longer. 

(2.) The years of development-the age of maturity, from the 14th 
to 20th year. 

During these years we attain sexual maturity, and the growth of 
the body, as to height, almost reaches its limit. 

But most noticeable above all is the rapid growth of the lungs and 
the increase in the dimensirms of the heart during these years. The latter 
is the 1·esult of the fact that the size of the heart as compared to the 
transverse dimensions of the arteries, of the arterial system experiences 
essential changes in the years of maturity. 

In the years of childhood the heart is comparatively small and the 
arteries wide. The action of the heart is more rapid, the pressure of 
the blood is less and the circulation of the blood is facilitated. Thus 
the process of molecular changes, comparatively so intensive, is effected 
more easily in the child's body than in later years, when the rapid 
growth requires an increase in the molecular changes. 

At maturity, when a person is almost full-grown, these conditions 
change. The heart increases almost double in size, during these years, 

8li 
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while the growth of the arteries, as far as theirwidth is concerned, ar
rives at. a stand-still. The consequence of this is a stronger pressure 
of the blood, an increased demand on the activity of the heart. From 
the day of our birth until we are full-grown, the transverse dimensions 
of the arteries have increased but 3 fold, while the dimensions of the 
heart have increased 12 fold (Beneke). 

Dming the years of development the total growth is as follows: 
The height of the body averages 1.18 fold. l Quetelet Key, 
The weight of the body " 1.42 fold. f Beneke. 

Th 1 { 
of the lu·ngs, averages 1.63 fold. l B k 

e vo ume of the heart, " 1.92 fold. f ene e. 

'I' he size of the above organs increases, according to Beneke, on an 
average as follows: 

In the years from l the heart, annually 5.6- 7.5 cern. 
7-14 f the lungs, " 4.5- 5.0 cern. 

During the years l the heart, '' 1.9- 3.0 cern. 
' of development f the lungs, 10.0-14.0 cern. 

These facts show that the development of the lungs and the heart 
are, from a physiological point of view, the chief characteristics of the 

• 

years of maturity. , l"' 
l (3.) The years when IJhe youth rp·ows to full manhood- from tlle 20th to 

30th vear. 
in these years (from 23 to 25) we stop growing, and the skeleton . • 

assumes its final shape. ·bl 
The ligaments of the joints have full sway of motion, our motions 

are easy p,nd skillful, the muscles are strong, we enjoy life to the fullest 
extent and our daring and self-confidence is greater than ever. 

(4.) Tl:.e years of full vigor of manhood-from the 30th to 40th 
year. When the strengthening of the skeleton is completed and the 
muscles have been fully developed, physical strength has reached its 
zenith. At no time is the body in better condition to endure utmost 
efforts, whether in momentary exercises of strength or in exercises of 
longer duration. The ligaments of the joints grow stiffer and less in
clined for graceful motions; strength has taken the place of skill, which 
latter is no longer capable of being increased. 

(5.) The years of overmatwity of manhood-from the 40th to 60th 
yaar. After the 40th year, with some sooner, with others later, pecu
liar conditions in the vascular system manifest themselves, which · 
effect particularly an increasing brittleness of the walls of the arteries, 
thus decreasing the powei· of action of the h~art during exercises of 
strength, and more yet during exercises of quickness. The heart g1·ows 
fagged and we get out of breath more quickly than in former years 
after any physical exertion, especially when, as is the case with most 
men, the accumulation of adipose tissue has become too great. 

It has become more than ever necessary to observe a certain limit 
an(l a certain regularity in all physical exercises; and this is especially 
true of all exercises where a fair amount of strength or quickness may 
eventually be displayed; but when great exertion of this kind cannot 
well be endured without endangering the health. 

• 
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It is not necessary here to con~ider old age. 
And now let us, from this point of view, briefly fix the amount of 

exercise necessary for · the di:fferen t ages. 

THE FIRST SCHOOL ,YEARS. 

The growing child needs above all things stimulation to growth, 
such as is effected by all motions tending to stimulate and quicken the 
circulation of the blood. This is to be effected by such motions in 
which a great number of muscles actively participate and not such where 
a few muscular districts in particular are burdened or even strained. 

For it h::ts been demonstrated that localized exercises of strength 
will soon exh1ust the strength of the muscles-and of the weak, unde
veloped muscle of the child this is doubly true--and recruit new 
strength from the reserve-matter in the tissues. 

The growing child, however, neeus these reserve-matters greatly for 
its growth and the further development of the body. Muscular exer
cise with the child has therefore not the same effe:JL as with the grown 
person; it does not immediately strengthen and increase the size of the 
muscle, but iDterrupts the growth and the general Llevelopment. Chil
dren that are taught gymnrtstic feats while they are still very young 
generally suffer for this in regard to general development and growth. 

This is a well-established fact. 
The special influence of -school-life must next be considered. Re

maining in a sitting posture for hours, as the child is compelled to do 
from its 6th year, has R> great influence, especially on the organs of 
breathing and the circulation of the blood, and hence on the forma
tion of the bbod. A sitting posture interferes with healthy breath
ing; the breathing while in a sitting posture is more of an abdom
inal braathing-i. e., a breathing with the lower parts ·of the lungs 
only-while the important breathing with the breast, and especially 
the airing of the apex of the lungs, falls entirely away. The circula
tion, too, is deprived of important stimulations, namely, of the in
fluences which, as has been shown above, are effected by deep breath
ing and liber.:tl muscular exercise; hence the heart performs its func
tions under difficulties. Another detrimental infl)lence on the fOI:ma
tion of blood and the molecular changes are due to the . bad air so 
often found in the school-room, especially when the rooms are too 
small or poorly ventilated or overcrowded. This is why so many school
children suffer from anmmia and chlorosis. 

If all this bo c:trefully considered and the special influences of the 
different kinds of exercises be closely weighed, we naturally come to 
the conclusion that the exercises most beneficial for children are those 
which promote their growth and general development, and which 
counter-effect the -detrimental influences of the school-room; these exer
cises are those which exercise liberally the breathing and the circula
tions of the blood; or, in other words, the' exercises of quickness. 

Stationary calisthenics would lack the influence on the heart and 
the lungs; tho same must be said of the exercises on the apparatus, 
even the easier ones, not to mention that a child, being as yet unskilled 
in these exercises, is very apt to overexert itself. The best way to 
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practice these exercises of quickness is undoubtedly in the form of 
simple r;ames 11f motiou. In the first place, because .they combine pleasure 
with the greatest possible variety of exercise; and then again, because 
they, in oppo~>ition to exercises of quickness executed on dcmanil, 
avoid a minimum as well as a maximum of exercise. A child which, 
dnring any game, has run until it is out of breath, will stop of its owu 
accord and will allow itself to be crt ugh t. We have men tioued above 
the rebtions between the heart and tl!e arteries ns to circumference in 
the years of childhood aud iu htter years. and this circumstance makes 
exercises of quickness particularly benefici<~l to th,; child; for it is 
simply impossible for a grown person to run so long a time at a 
stretch as a child sometimes does for hours in a game, for the pressnre 
of the blood is entirely different from what it was in the days of his 
childhood. Another thing in favor of games as a means of exercise 
for children is the fact that the games afford the child the opportunity 
to exercise its own will and thus render the gymnastic lesson less of a 
mental training-lesson. 

Due consideration for general health as well as special consideration 
for the breathing organs and the promotion of the formation of blood 
demand that this kind of physical exercise-i.e., these yames-be played 
ont-doors whenever this is at all possible; for everybody knows that the 
influence of fresh air and sunshine, combined with liberal physical ex
ercise, on the molecular changes, and the formation of the blood can 
never be replaced by even the cleanest and best ventilated of gym
nasiums. 

If occasionally bad weather,* continuous rain, insufferable heat 
or cold, compel us to seek shelter under cover, then let the children 
learn to form lines to march, to perform easy calisthenics, wand exer.
cises, jumping exercises, etc., etc. 

THE SCHOOL YEARS , FROM THE NINTH TO THE FOURTEENTH YEAR. 

During these years, too, the stimulation of the growth and the 
overcoming of the detrimental influences of sedentary work in school 
and at home arc essential requirements of perfect health. The value 
of exercises of quickness is not diminished during these years, but the 
gn,mes vary more and begin not only to amuse and exercise, but to cul
tivate also alertness and agility. To foot-ball, which is of incalculable 
benefit, especially during the colder season, are added ba.se ball, 
cricket, prisoners-base, cross-tag, etc., etc. Besides games, systematic 
exercises in running are practiced, especially the exercise in long dis
tance running with a careful increase of the duration. 

Othe1·light exercises of endurance, too, such as short excursions 
that invigorate out do not tire, are highly beneficial. In the tenth 
year the child may safely, without any detl·iment to its health, begin to 
learn to swim, as long as the thing is not overdone. And how anxious 
is not the healthy boy in winter for a good, jolly skate. During regu-

*The number of days on which it is impossible to enjoy out-door exercise is not near so 
Jnrge as is )!:Cncrully beli eved. If the play-grouncl is so nrrnngcd as to dry quickly, some 
time may be spent usefully on the play-ground every day, when it does not min ince•snntly, 
but nt intervnls only. 

•• 
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lar gymnastic lessons the main things of importance are the acquiring 
of a straight, graceful carriage, and of a nice, vigorous walk, which are 
taught in exercises of marching, running (as mentioned before) and 
jumping; while, at first, calisthenica with weights, such as light dumb
bells and iron wands, are practiced to develop skill. 

In this line there i13 a superabundance of good mate1·ial of exercise. 
Of the exercises on the apparatus, the easy exercises of skill are to be 
recommended, while all exercises which are more of the character of 
exercises of strength, and which require strenuous efforts are to be 
avoided. The real benefit of the exercises on the apparatus does cer
tainly not begin until after the skeleton has become stronger, and the 
muscular system better enabled to end me exercise-i. e., generally with 
the close of the twelfth year. 

Gymnastic exercise in the form of w&lking, running and jumping 
is for this age undoubtedly the most important and most beneficial. 

"THE YEARS OF DEVELOPMENT, FROM THE FOURTEENTH TO THE TWENTIETH YEAR. 

These years are of great importance in two respects: Firstly, on 
account of the great development of the heart and lungs, which are now 
growing at an enormous rate, and which require the necessary invigora
tion for their growth. And here, besides long distance running, quick 
running is beneficial; excursions even may partially be made in 
"double quick," but real exhaustion is even now to be avoided yet. 

Then these years are best adapted to acquire the positive con
trol of the muscular system by developing the skill. For this reason 
the m1nifold exercises on the apparatus are of great importance, as 
well as localized exercises of strength for the purpose of strengthening 
the muscular system, which is now ripe for exercises, but great exer
cise of strength, where strenuous efforts are unavoidable, must not be 
frequently attempted. Such exercises of strength as muscling heavy 
dumb-bells, etc., are to be avoided entirely . . The out-·door games, in 
order to be amusing and instructing at the same time, should be char
acteristically games of alertness. But at this age we must be ca1·eful 
to distinguish according to outer circumstances of life. For those whose 
chosen profession gives them frequent out-door exercise, as for instance 
the gardener, the fa1·mer, etc., calisthenics and exercises on the appara
tus for the development of agility, skill and will-power are mainly re
quired. For the mechanic or artisan, the laborer, the merchant, who 
pass their week days in the work shop, facto1·y or office, the exercises 
of endurance and quickness in the open air are of special benefit. If 
our social habits, especially the bad habit of seeking recreation in the 
sriJoon, are in conflict with this assertion, it nevertheless remains true. 
A change must be tried here. Gymnastic exercise in the gymnasium 
without the necessary exercise in the open air, in games, marching, 
running, etc., are decidedly insufficient to counterbalance or eradicate 
the baleful influence of the workshop and factory on the apprentice. 
The fact that in our country the grea,ter half of artisans are the victims 
of consumption (the death-rate among the members of the sick fund in 
the City of Krefeld during the last years shows that 61 per cent. of the 
deaths were due to consumption), must necessarily give ri~e to serious 
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thought. No matter what other influences may be at work, the question 
of a correct health-promoting form of recreation by bodily exercise is of 
the greatest impo1·tance. There is no question about it that regular 
physical exercise aids in making the lungs healthier and stronger. This 
is not, however, done by exercise on the apparatus in closed, dusty gym
nasiums, but by liberal exercise in the open air; nor can these exercises 
be encouraged enough. 

In regard to tlle pupils of this age, attending the higher schools, 
the above establislled rules cover the exercises needed by them. But it 
is necessary that tllis mental training during gymnastics be different, 
according to the place wllich gymnastics occupy in the course of study. 
We know from the investigation by Prof. Angelo Mosso, in Turin, that 
several hours' mental work is prejudicial to the apparatus of motion. 
The nerves of motion, as well as the muscles, are less excitable, and 
their immediate power of ·action is diminished. For strenuous bodily 
efforts much stronger will-power becomes neces:::.arythan when the pupil 
is mentally fresh. A pupil who has undergone tllree or four hours of 
mental strain is not fit for gymnastic exercises that require exertion and 
will-power, nor can he endure them, without burdening still more his 
already tired brain. In such cases gymnastics should be of a recreative 
nature, and such exercises as half-automatic walking, running, and, above 
all, games of motion, etc., are in order. And as the important physical 
exermses, which are to develop exertion,, will-power and skiJl, must not 
be missed, it is wrong to place gymnastics immediately after a number 
of brain-stretching lessons in the course of study, for if this is done, 
gymnastics will burden rather than invigorate the nervous system. 

THE YEARS FROM TWENTY TO THIRTY. 

These are the years in which exercises of quickness and skill may 
be practiced with impunity, and in which daring and courage reach 
their zenith. During tllese years it does no particular harm if a cer
tain form of exercise is passionately indulged in; whether one prefers 
the exercises on the apparatus, or rowing, or bicycling, etc. Not that 
we would for a moment advocate such one-sidedness; we simply st,tte 
the fact that during these years, such preference of one form of exer
cise over the other is less detrimental to the health. Any excess will 
be followed by the punishment in its wake, be these excesses in the 
form of exercises of strength or endurance or skill. 

The modern "sport" has done mnch to establish the custom of 
"training"-i. e., of "getting into condition"-by living in accordance 
with certain rules as to sleeping, eating, drinking, smoking, etc., and 
while this may have its good sides, it is certainly of .no practical common 
value. Nor is it always safe, from a hygienic point of view, to undergo 
a course of training, and for any one, whose organs, especially the 
heart, are not perfectly healthy, it is positively dangerous. 

THE YEARS FROM THIRTY TO FORTY. 

In these years, when man is in the prime of life, man's achieve
ments, as far as exercises of strength and endurance are concerned, reach 
their highest point; while, on the other hand, his skill grows less, or is 
at least no longer increased by practice. For even now, if there be any 
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inclination at all to corpulency, the fatty substances develop more easily, 
and for this reason the exere1ses of strength and endurance are most 
beneficial, because they diminish the reserve matter-i. e., the adipose 
tissue-and oxidize the same. 

But the hindering influences of the exercises of strength on the 
breathing and circulatiOn of the blood, and their possible detriment to 
the general development and the action of the heart-muscles must not 
be lost sight of, and any excess of one-sided, heavy exercises of strength 
should be avoided as dangerous. 

THE YEARS OF FORTY TO SIXTY. 

After the completion of the fo1·tieth year. man's physical powers 
gradually begin to diminish. The arteries grow more rigid, the action 
of the heart becomes weaker. The heavy accumulation of adipose 
tissue, which always begins in the mesentery of the intestines, together 
with the fat of the abdomen, impede the action of the diaphragm in 
breathing. The consequence is that whenever an exercise is attempted 
which requi1·es an extm, sudden effort on the part of the activities of 
the hettrt or the brettthing organs, these e>rgans will refuse to perform 
their functions, and breathlessness resulttl. From which reason the 
exercises of quickness especially should no longer be practiced at this 
age. The same may be said of the heavier exercises of sttength, which 
are all now more dangerous than ever to the muscles of the heart. But 
i.he strength for exercises of endurance, vigorous walking and climbing 
of hills is frequently possessed in a remarkable degrPe by men of this 
age. All calisthenics and light exercises on the apparatus, which do 

·not req nire 1tny special skill or effort are very beneficial to men of" this 
age, fur retailling >L cert.t.in degree of suppleness and elasticity. But 
such exercises, d ttrin g wlnch the beau comes to hang downward and 
the legs np'.V:trd-somersaults, handsprings, etc.-must be avoided. 

Injuries to the joints, c:mt>ed by !mocking against the npparatns 
while exercising, especirLlly in tbe knee or foot joints, are very apt to 
c::ttlse wearisome pains and stiffness in the joints. 

When, t_herefore, the accumulation of fatty substances increases, 
and we grow older and stiffer, the exercises on the apparatus (and 
jumping) must be stopped, while the practice of calisthenic exercises 
will prove beneficial until old age. 

These are, briefly stated, the principles to be observed in general 
for the different pedods of life. It is self-understood, of course, that 
they hold good for a majority of people only, and that there may be 
many exceptional cases. The development of the body is not the same 
in all people, the one grows old sooner. the other later; vigorous, 
he ·Ll thy n·ttures re ~·tin their freshness and vigor for years after reach
ing t 1e ye::trs when me11 are generally considered old, and, on the other 
hand, weftklings will remfLin poor we'!tklings always, even in the prime 
of life. Rational physic.tl exercise at all times of life is of incalculable 
benefit to health, vigor and enjoyment of life, and cannot be over
<> o>im_n.t,Arl nnr rAnlaced. Would that this iden might spread and im

p:-css itscli' on the minds of our people for the welfare and advance
ment of ot: I- glor:ous country . 
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Beneficial Influences ()f hysical Exercise 

KIND OF 

EXERCISE. 

I. General Exer-

cises of Strength. 

II. Localized Ex-

ercises of Strength. 

Ill. Exercises of 

Skill. 

IV. Exercises of 

General. SPECIAL. 

-! 
Character of the Exercises. 

Straining a large number of 

muscles .to the utmost, combined 

with the act of exertion. 

Severe to utmost straining of a 

few muscles, minor action of num

erous co-ordinately active muscles. 

Frequently combined with the 

act of exertion; especially with per

Rons not drilled. 

Exercise of the co-ordinating 
brain and nerve activities. Moder
ate to strong activity of single mus
cles; moderate and light activity of 
numerous co-ordinate muscles. 

With the beginner and awkward 
person: Frequently the act of exer• 
tion; always: greater activity of 
the supporting co·ordinating mus· 
cles than with the skillful or drilled 
person. 

THE 

DIFFERENT 

EXERCISES. 

Wrestling, putting up 

weight!:!, aud dumb-bells. 

Putting the shot. 

Calistlumics: Especially 
with weights, frequently 
repeated or combined with 
long holding. 

Exercises on the Appara· 
tnS! Especially exercises in 
the rest on the horizontal 
bar, parallel bars, ladder 
and nngs. 

Throwing. 
Pole-vaulting. 

Compound and Flourish· 
ing Calisthenics: Balancing 
exercises (balance board, 
etc.) 

Exercises on tlte Appara• 
tus: Especially the .Practice 
of the combined jump over 
and the exercises on the 
vaulting-buck and horse
vaulting over the horizontal 
and parallel bars, etc. 

Far and high jump over 
the rope. 

oo M""' 

8 .S 0 
Rltyfhmically repeated motions, • r Walking, 

·.g ~ ~ distributed over a great number of ~rching, 
8 e.!:: {Quiek 

Q) <.> muscles, with the intention of mov- Run- Running, 
'g 'd 'd ing forward quickly, (rowing-race, On ning, Time "i "1:j ~ even Running, 
o. 0 s:1 running-race, etc.), or as rapidly as ground: Games of motion, 

Quickness. _..;;....:; ... t: t · "·t· f Rope-J"umping, ~ p. ossible, straining tne ac lV 1l <lS 0 
~---::::::,_,_ ,., -~;... Hoppmg, 

r f: the lteart and the lungs to the ut· \ Dancing, 
::; ~ a5 most, and causing a temporary ex- Far and high 
!3 ·s -~ r·ump with a rnn. 
~ o. ~ haustion of these o!·ganR. Climbing a hill, 

~~,~~~~~~~~~~~~~~~oi. ~~=~-~~~~~~~~~~~~~=~~ -A~nd-Wmhl~a~M& '"' "' ,. inc: Qli:mhirlg_a 
l flight of stairs. 

Tbe f\ame rhythmically rPpeated 1 I b {Swimming, 

V. Exercises of 

VI. Exercises of 

1 n t e Rowing with 
motions their quil"k succeHsion, bow- water movable seat. 

I I 

ever, moderated to snell an extent :\loving forward {Bicycling, 
by ~eans o~ Skating. 

h ilib · f th d"tli t Hpectal veh1cles that t e eqn rnun o e I eren I {Sawing wood, 
organic activities, coming into re- \ Natur.a Turning the exerc1se: wheel. 
quisitiou, is preserved, and that the , IV: ork. with {Mountaineer's 

motion may be continued for hours. ~~~a~~~~s: equipment. 

Class tactics, where the single member il' hut :t 
TaC'ticF<. 

part of the whole. Rhythmical motions us in 
Exerting the attention, and sometimeH too, the 

· :\lay-dance, ete. 
memory. (In rhythmical motions). 

INFLUENCE ON 

The Lungs. The Heart. 

Increased straining activity, caused \y the 

act of exertion. 

Disturbance of rhythmi
cal breathing, caused by the 
fixed position of the chest 
during forced expiration. 

Emptiness of the arterial 
system and the heart dur
ing the exertion and infla
tion of the right ventricle 
after the same. 

Disturbance in the right 
uuricle, caused by the emp
jying of the great arteries; 
!ltagnation in the nervous 
tlystem. 

Moderately increased activity. 

Disturbance during the act of exertion (as under I), 

but generally in a lesser degree. 

Moderately increased activity. 

With persons who have had no practice: Fr quent slight 

disturbances by the act of exertion (at! mder I). 

Rhythmically greatly increased activity. 

Tasking the whole breath
in:.r sm·face, generally but 
partly backed. 

Increased pulsation, in
creased volume of the pulse 
(the increased flow of blood 
with each contraction of the 
heart.) 

\Vhen utmost eJforts are ma<le: Momentary exhauRtion. 

Breathle;;l'!ness. \Veak, intermittent pulse. 

Continued inereased activity 

and 

Extra effortR without injurious eft"eets. 

Amounts to 

0 

Only when continued too 
long: Fatigue of tbe heart 
and its nervous organs; 
feeble pulse for hours. 

Amounts to 

0 

Strong acceleration and 

tlleviati@. 

When the lungs and heart 

ne fatigued: Passing con

~eRtion of the lungs. 

- ~ 

I 

Continued Acceleration 

and Alleviation. 

In slow motions and when 

~aking short steps, or while 

ltanding a long time, slug

~ishness of the lower ex

remities; (congestion of 

he veins). 

The Molecular 
Changes and Food. 

Weakening Etrect. 

Strong oxidation of re
serve matters, especially OJ 

the fat. 

Moderate Incitation, in

creased only with the great

est possible change of the 

muRclrs coming into requi

Rition. 

Generally animating by 

accelerated circulation and 

the great activity of many 

muscles. 

Weakening only when 

excessive exercise is in-

dulged in . 

Generally animaling 
when continued too long. 
Weakening to a high de
gree; (oxidation) and even 
exhaustion, lasting two or 
.three days, accompanied by 
fever, loss of appetite and 
sleeplessness, caused by the 
accumulation of waste-mat
ter. 

Amounts to 

0 

The Nervous $ystem. 

Strong Etl'ort or tle Will. 

+ 

Moderate to strong effirt of the will, re
quiring resoluteness and courage for some 
exercises; especially: E:reccising tbe co-or
dinating activity in variotS combinations of 
motions not generally metwith in every day 
life; hence: 

Acquiring a GeneBl Control 
of the MuS~les 

for mastering positive prscribed problems 
of motion. 

Greater security in ·he co-ordination, 
finally also in new, une:xpectedly required 
motions. 

The co-ordination of adjacent, special 
muscle districts is excepte<. 

l\:lanual training, voealtraining. 

·when covering a ee1.ain spaee in the 
shortest possible time: 

Eft'ort of theW ill. 

At all other times, half-rutomatic motions; 
·henee the least strain on tht brain; recreative 
character in regard to brain anti nerve 
activity. 

- ~ 

Half-automatic character, recreative for 
the brain and nerves. On~· when continued 
too long and when the nerves and muscles 
become so exhausted that their excitability 
is greatly diminished: Exertion of the will. 

Purely mental strain nnd attention; in 

rhythmical motions the numory is tax·ed. 

Prompt co-ordination of a few unprac

ticed motions. (Turns, steps, etc.) 

--·-·--
WreRtling, 

VII. Exercises of Quickest mastering of unforeseen, StHldenly ne· Fencing, 

cessary n10tions, on the impulse of the moment. :More intricate running 
and ball games. 

Hame etfe(·t HR under. I. 

Same effect as \Hitler II. 

Same effed as mule r IY. 

IV eakening. 

Inciting to weakening. 

Generally animating. 

Quickest sudden co-ordination of motions 
not executed after a strictly prescribed form, 
but executed, on the impulse or the moment, 
in sucl1 a manner as to positively gain a eer· 
tain point. Positive and guickest inervation 
possible only by strained attention and in· 
creased irritability of the nervous system. 
In a game of ball required at certain moments 
of the game only; recreation and exertion 
alternatmg. In wrestling and fencing, re· 
qoired througl10ut the duration of the con· 
test; hence these, when of longer duration, 
cause exhaustion of the nerves. 

The Muscles. 

Straining a great number of muscles to 
tlte utmost, until the muscles become mo
mentarily exhausted. Increase in the 
strength and dimensions of the muscle. 

[I 
Strai&ing a! , "I nt mbu of 1: cles to r -

the utmost, es1 , 
shoulders, until< " -~-' , neli.K to moder· 
ate activity of a large number of muscles, es· 
pecially around the chest, shoulder, back, 
arm. 

t Increase in strengtlt of the 
r muscle most exercised. 

Passing moderate to weak activity of a 
large number of muscles, especially those of 
the upper half of the body. 

Great Amount of Muscle Work, 

but distributed over a large number of mus

cles in such a manner as to prevent loealized 

e:"~<haustion of single muscles, effecting how-

-~r ~rtain degree of general tiredness.:--H--~-1 

Only whrn the exercise is continued too 

long: Strong accumulation of waste-matter 

and diminishing of the excitability of the 

power to act. 

Amounts to 

0 

In Wrestling: Utmost effort. 

(As under I). 

In Fencing: J.ocalized utmost effort. 

(As under II). 

. 
In Playing Ball: Great amount of muscular 

work, without localized fatigue. 
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