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6 PHYSIOLOGICAL BASIS OF PHYSICAL EDUCATION,

contraction is shown by the height of the curve traced, and it
18 found that after a while the contractions become less and
less until they cease altogether. The curves (Fic. 2) show

After Mosso. Exhaustion curve of finger in healthy man from voluntary
movement.

exhaustion of the finger in a healthy man from voluntary
movement. Fig. 3 shows exhaustion where the muscles were
Fie. 8.

After Mosso. XExhaustion eurve of finger in healthy man where the muscles

are caused to contract by electrical stimulation,
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caused to contract by electrical stimulation. In some persons
the power of will appears to make the muscles contract for a
length of time almost up to their maximum and then they stop
suddenly (Fig. 4), while in otliers the failure is gradual (Fig. 5).

Fia. 4.

After Mosso. Tracing from Dr. Patrizi, showing long-continued moven ent
and abrupt failure.

Fia. 5.
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After Mosso. Tracing from Dr. Maggiora, showing rapid but graduoal failure
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Now mental work also causes muscular fatigue. TFig. 6
shows a normal tracing, and in Fig. 7 you will notice that the
contraction of the finger in the same man ceases much more
quickly when he was faticued by giving a leeture. In the
first part of Fig. 8 the tracing is normal, whilst the second
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A B
After Mosso. Voluntary contraction. A, Before conducting an examination.
B, After examining nineteen candidates.

part, where exhaustion comes on exceedingly rapidly, was taken
from the same professor after examining a number of candidates.
In this ficure the contractions were voluntary and one might,
therefore, suppose that the brain was exhausted and not the
muscles, but the next fieure (Fig. 9) shows that brain work will

Fis. 9.

After Mosso. Exhaustion curve from electrical stimulation. A, before exami-
nation. B, Imwediately after examivation. €, Two hours after close of

examination.
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there is a tendency to the formation of a vacuum in the
pleura and pericardium, into which the lymph is drawn from
the lymphatics, whilst blood 1s sucked in from the vena cave.
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Diagram of a transverse scction of the thorax during inspiration and cardiac
systole. It shows the tendency to the formation of a vacuum in the pleural
and pericardial cavities,

[n Fig. 15 the chest is shown during expiration and cardiac
diastole, when the walls of the pleura and pericardium are
pressed together and lymph is ejected into the lymphatic

vessels,

Diagram of a transverse zection of the chest during expiration and cardiac

diastole, showing the pressure of the walls of the pleural and pericardial
cavities against each other,

Exercise within bounds thus tends to increase not only
nutrition of the muscles, but of the lungs and heart. But if it
18 carried to too creat an extent the CONSequUences are very
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Fia. 19.

After Dr. Th, Schott. Skiagraph of the henrt of the same man ns Fig, 18, after
violent exertion, showing temporary dilatation.

Fra. 20, Fi1a. 21.

Fig. 20,—Heart fully distended, shewing insuficiency of the valves to close
the mitral and tricuspid orifices (seen from the back and the
auricles removed, 8o as to display the auriculo-ventricular orifices).

Fig. 21.—Heart in full systole, showing the mitral and tricuspid orifices so
diminished by the muscular contraction that the valves close
them easily (seen as in Fig. 20).
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