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DIAPHRAGMATIC DRILL FOR THE IMPROVEMENT OF 
THE "WIND" AND GENERAL HEALTH. 

By MAJOR R. F. E. AUSTIN. 
Royal Army Medical Corps. 

DIAPHRAGMATIC inefficiency is a subject which has engaged the 
earnest attention of not a few eminent medical men, foremost 
amongst those of the present century being Keith, of the London 
Hospital. His writings show that the evil is the outcome of an 
improper use of the thorax, which is the inevitable consequence 
of habitually holding the body in a faulty position, either in standing 
or sitting. The diaphragm is dependent for the maintenance of its 
position upon three supports: (1) abdominal, (2) thoracic, and (3) 
costal. The abdominal support is supplied mainly by the 'abdominal 
muscles, which keep the viscera pressed within the concavities of 
the diaphragm. The thoracic support is provided by the peri
cardium, heart a.nd other viscera, which directly or indirectly attach 
the upper surface of the diaphragm to the structures at the root 
of the neck and the whole extent of the thoracic wall. The costal 
support is given by the abdominal ends of the six lower ribs. A 
partial collapse of any ODe of these supports is followed by a corres
ponding failure of the other two. Putting aside the question of 
actual disease, it is obvious that as long as t.he body is habitually 
held in a natural position there will be no collapse of any of these 
supports. Should, however, circumstances, over which we mayor 
may not have control, arise to upset the normal balance of the 
body, and a new centre of gravity become habitual, a corresponding 
weakening of the respiratory forces takes place, and sooner or later 
a vitiated method of breathing becomes firmly established. 

Reference to some facts concerning the mechanism of respira
tion is now necessary, for as Keith very truly says, "the current 
teaching of physiological text-books is only partially true." The 
thorax is not expanded in every diameter, the apex and posterior 
wall of the thorax take no part in the enlargement of the chest; 
the expansion takes place only in a downward, forward and outward 
direction, necessitating the movement of the entire lung. The only 
movement which takes place in the spinal segment of a rib is one 
of pure rotation, a movement which cannot and does not help to 
enlarge the thorax. Indeed, in a full costal inspiration the spinal 
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segment of the lower ribs (with the exception of the twelfth) moves 
slightly forward, and thus somewhat diminishes the size of the 
thorax. The apex of the lung can only be efficiently expanded by 
the diaphragm; it cannot be expanded by raising the apex of the 
thorax. In fact, the more the apex of the thorax is raised, the less 
is the inspiratory power of the diaphragm; mere. depression of the 
diaphragmatic surface to the extent of 1 cm. (a common occur
rence in normal quiet inspiration) gives an increase to the pul
monary capacity of 250 cc., the amount of air inspired when an 
ordinary breath is taken. Inspiration and expiration are controlled 
rnusGular acts. The widely spread but erroneous idea that expira
tion is an elastic recoil, can be traced to Dr. Hutchinson's 
classical work published in 1835. Powell showed long ago that 
Hutchinson's conception of the elastic recoil of the ribs and carti
lages as a cause of expiration was due to an error of observation, 
for they present no elastic resistance within the limits of normal 
respiration. As for the elasticity of the lungs, this factor plays only 
a passive part in expiration; as Keith very truly observes, were 
the whole expiratory movement caused by the elasticity of the 
lungs, everyone of us would suffer from emphysema in three 
months' time. So delicate is the elasticity of the lungs that 
artificial respiration quickly destroys it. The rate at which the 
lungs collapse during expiration is solely determined by the muscles 
of respiration. The muscles of respiration: there is no need to 
enumerate these; suffice it to say that Keith has shown that many 
of the muscles which were looked upon by physiologists as essen
tially respiratory in function are only synergic or fixing muscles, 
whilst the muscles of the abdominal walls which are usually 
included in the list of extraordinary muscles of respiration, are first 
and foremost muscles of ordinary respiration; in comparison their 
other functions are of minor import. The two actions of the 
diaphragm cannot be better described than in Keith's own words: 
"In man, as in mammals generally, were the contents of the 
abdominal cavity removed, the diaphragm, by drawing the costal 
margin inwards, would diminish the body cavity and thus act as 
a muscle of expiration. By the simple device of using the contents 
of the mammalian abdomen as a respiratory piston, the diaphragm 
becomes one of the chief muscles of inspiration. If the muscles of 
the abdominal wall offer a strenuous opposition to the descent of 
the viscera, then the abdominal contents are no longer a respiratory 
piston, but a respiratory fulcrum on which the diaphragm is sup
ported and from which it exerts its force on the points of insertion, 
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576 Diaphmgmatic Drill for Improvement of the" Wind," &c. 

the six lower ribs. By its contraction it tends to lift the whole 
thoracic cage off the abdominal fulcrum. The type of respiration 
is then said to be thoracic. If, on the other hand, the abdominal 
walls and viscera yield to the pressure of the diaphragm, then the 
force of its contraction is spent, not in lifting up the thoracic cage, 
but in forcing down the abdominal viscera, which becomes then 
a respiratory piston. The type of respiration is then said to be 
abdominal." 

The important part played by the belly muscles in these two 
types of respiration deserves some notice. In abdominal breathing 
during inspiration the epigastrium is protruded, whilst in expiration 
it is drawn in. The antero-posterior diameter of the whole thorax 
remains a constant factor; there is no rib movement whatever, 
except during unusually deep expiration, when the costal arches 
are drawn inwards. Most writers make the extraordinary state
ment that the diaphragm can be depressed and the ribs elevated 
at one and the same time. This, of course, is physically impossible. 
It is true the diaphragm can be first depressed and the ribs then 
raised, and vice-versd, but these respiratory gymnastics are not 
to be confounded with true controlled abdominal breathing. In 
thoracic breathing the abdomen, or, to be more correct, the pit of 
the stomach, is drawn in during inspiration and is flattened again 
during expiration. The middle and lower portions of the chest are 
expanded, the increase of the diameter at the base of the thorax, 
where the ribs are very flexible, being especially noticeable. In the 
normal individual, that is to say, one whose lower ribs are freely 
mobile, the extreme upper portion of the chest, as we have already 
seen, remains quiescent, and for that reason this type of respira
tion is known to teachers as the lower costal mechanism. This, 
as a rule, is the method of breathing used by the runner. It may 
be of interest to note that the two types of respiration under 
discussion are sometimes known to teachers of voice production as 
the high fixed chest methods of breathing. 

It will have been gathered that in normal respiration the thorax 
is expanded and contracted solely by the action of the muscles 
situated below the level of the clavicles; this mechanism ensures 
the adequate patency of the airway, at all times a most important 
point. Let us now glance at an unphysiological type, which, 
unfortunately, is all too common. I allude to that more or less 
audible, shallow, jerky and uncontrolled act known as the clavicular 
or superior costal method of breathing. In this mech'anism the air 
is sucked in by raising the shoulders and contracting the muscles 
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R. F. E. Austin 577 

of the neck, in other words, by bringing into greater or lesser action 
the so-called extraordinary muscles of respiration. A" sniff" or 
"gasp," that mayor may not be very audible, which accompanies 
this act, plainly shows that the airway has been narrowed. The 
consequence of constricting ~he air channel at a time when it should 
be widely open, is, of course, to temporarily lower the air-pressure 
in the respiratory tract and produce a transient flushing of the 
vessels. The audible expiratiqn due to partial closure of the glottis, 
reflexly brought about by the strain placed upon the muscles of the 
neck in holding up the upper part of the thorax, combined with 
the fact that the upper chest sinks in at a greater rate than the 
lower, owing to the inability of the cervical and other muscles to 
nicely regulate expiration, brings about a harmful increase of intra
pulmonary pressure. Setting aside the question of inadequate 
respiratory exchange and the other baneful effects inseparable from 
this mode of respiration, it can be readily seen that the harmful, 
lowering and excessive increase of the intra-pulmonary tension 
must, sooner or later, impair the vitality of the lung tissues, and 
the onset of pulmonary and other diseases then becomes merely a 
question of time. It should be clearly understood that the expira
tory act during voice production-when properly controlled-does 
not bring about a harmful increase of intra-pulmonary pressure. 
But when the breathing is more or less uncontrolled the case is 
different. Expiration cannot be prop8l;ly regulated when the 
superior costal type of respiration is the method in use. The 
harmful habit of taking breath with a "gasp" is an important 
agent in the production of hoarseness and vocal discomfort in public 
voice users and others. Clergyman's throat is a case in point. 
Under normal conditions the superior costal type of respiration is 
never seen in four-footed animals, neither is it found amongst 
anthropoid apes, or in the healthy human infant, and when it 
occurs in man it is not developed until after he has learnt to yvalk. 
Dr. Holbrook Curtis has collected statistics which show that this 
vitiated type of respiration, which is so marked a feature amongst 
women of civilised races, is largely the result of the corset and 
tight-lacing. 

Keith has shown that there is a relationship between the 
mechanism of respiration and the. incidence of pulmonary disease 
and abdominal displacements. Enteroptosis he places amongst the 
respiratory diseases. At what degree of displacement marked 
impairment of diaphragmatic action and disorganisation of the 
functions of the thorax and abdominal viscera takes place it is 
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578 Diaphragmatic Drill for Imp1'ovement of the "Wind," xc. 
difficult to define with exactitude, the physiological limits are so 
wi.de. The disease, he insists, must be judged, not by the extent 
of the displacement, but by the degree of distress. A word on the 
respiratory movements of the liver may not be uninteresting. This 
organ, as is well known, has no inherent motor power for pushing 
on its circulation, and is dependent upon adequate respiratory 
movements for the promotion of the circulation within itself. So, 
unless it is habitually squeezed between the diaphragm and abdo
minal muscles, hepatic congestion and its attendant evils sooner or 
later supervene. Riding and other means are often employed to 
produce abdominal activity, and as long as they are continued they 
offer a wonderful relief in cases of liver torpidity, but relapse in the 
exercises, &c., is only too often followed by a return of symptoms. 
By habitually using the abdominal muscles ill breathing, our usual 
daily activities would, under reasonable circumstances, be sufficient 
to keep the liver in good working order. 

We have seen that a faulty carriage of the body disorganises 
the respiratory mechanism, and this in turn leads to many patho
logical conditions. So it is evident the philosopher Delsarte was 
wonderfully near the mark when he made the assertion that" All 
our sufferings and sins are due to lack of poise, physical, mental, 
or spiritual. All that is in equilibrium is harmonised, and all 
harmonies occur in one same whole, in one same truth; in a word, 
all truths interpenetrate, and when a thing is true from one point 
of view it is so from all." 

This is a fitting opportunity to refer to the question of breath
lessness during muscular exercise and at other times. Respiratory 
distress, as Lagrange has shown, is the direct outcome of disorderly 
respiratory movements which destroy the regularity of respiratory 
exchange; respiratory need being unsatisfied, breathlessness comes 
on as a matter of course. 'rhe heart, it is true, takes a share in 
the production of the symptoms, for the movements of the heart 
and lungs are interdependent. The respiratory pump is of great 
assistance to the heart, as it furthers not only the return of venous 
blood but also the pulmonary circulation. That the functioning 
power of the heart is largely influenced by respiration is well shown 
in cases of heart failure from chloroform poisoning and in the 
apparently drowned: in neither instance can the circulation be re
established until the respiratory pump has been set to work. Then, 
again, the completeness or otherwise with which the respiratory act 
is carried out, in other words, the rate at which the movements 
take place, must and do have a great influence on the pulse. This 
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R. F. E. Austin 579 

is well exemplified in nearly all diseased conditions when more or 
less hurried respiratory movements a,re followed by acceleration of 
the pulse. It is also worthy of note that after exercise respirations 
resume their average rate before the heart beats. A question which 
demands an answer will here suggest itself. What is the normal 
pulse and respiratory rate? Sixteen to nineteen respirations a 

_ minute are probably correct in unphysiological types. It would be 
interesting to know what the average number is in persons who 
habitually breathe properly, as many singers and speakers do. But 
I am digressing, and must return to my subject. A runner out of 
training, or even a well-trained one who is nervous or out of con
dition, often explains the loss of a race by the fact that he never 
got his" second wind," which in other words simply means that he 
never succeeded in getting his bellows to work properly, and in this 
connection the following excerpt from Dr. Harry Campbell's book 
on "Respiratory Exercises" is of interest: "When the mind is 
deeply absorbed the respiratory movements are inhibited, they may 
indeed be temporarily suspended, as, for instance, during the 
I breathless attention' that awaits the announcement of some 
momentous news, or follows the course of an interesting nar
rative." 

Lagrange says: "Breathlessness occurs when muscular work 
produces in a given time more carbonic acid in the blood than the 
lungs c[Ln eliminate in the same time. There exists for each 
individual a coefficient of breathlessness which varies with his 
respiratory fitness. The moment when breathlessness will occur 
will be retarded by the vigour of the subject, the size of his lungs, 
the perfect integrity of his heart, and above all by his acquired 
aptitude in the use of the respiratory organs. We may 
say that the respiratory fitness of the individual is the true. regu
lator of a work of endurance." In other words, a man has" staying 
power" when he has" wind." And the following passage from the 
late Surgeon-Oaptain Hooper Dixon's little book on "The Art of 
Breathing" is very much to the point: "A man goes in for fencing, 
boxing or running, and devotes his training to the muscles con
cerned in these respective exercises, irrespective of the diaphragm, 
and little dreams of the enormous benefit that may be derived from 
training his bellows and learning to control his wind." 

We are now in a position to state that physiological or silent 
controlled nasal respimtion is dependent upon perfect expansion 
and contraction of the middle and lower part of the chest, coupled 
with adequate dilatation of the nostrils and glottis-the pit of the 
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580 Diaphragmatic Drill f01' Improvement of the" Wind," d:c· 

stomach is included in the expression" lower part of the chest." 
Whether the mechanism employed should be that of the abdominal 
or lower costal type, entirely depends upon the amount of air 
required at the time to supply the needs of the individual. Nature, 
if not hampered in some manner, will produce the most desirable 
form of breathing unaided. , 

It cannot be too strongly insisted on that unless the air is taken 
in through the nose the process of warming, moistening, and filter
ing cannot and does not take place. Dr. St. Clair Thomson and 
other eminent rhinologists have shown that the post-nasal space in 
a healthy nose is sterile, in fact, the nose is a great microbe trap 
and constitutes our first line of defence against air-borne organisms. 
It is therefore obvious that if germs are found in the mouth and 
throat of a presumably healthy individual, they have gained admit
tance through the mouth. I wish to lay particular stress upon this 
point, for very frequently individuals who can breathe through 
their nose quite easily labour under the delusion that they 
habitually do so. Indeed, many medical men with whom I have 
discussed this question, have repeatedly assured me that under 
ordinary circumstances they are never guilty of using the mouth 
as an airway, yet throughout the whole of our conversation they 
consistently ignored the nose, purely and simply because they were 
not breathing correctly. For, when this is done, the soft palate 
falls down over the root of the tongue and shuts off the mouth 
from the pharynx; on the other hand, if the breath is taken through 
the mouth the soft palate is raised and the naso-pharynx is more 
or less shut off. The mouth can be open and not a particle of air 
will be drawn into the lungs except through the nose, provided the 
soft palate is allowed to do its duty, and for this purpose there is 
no better exercise than the one given in Edwin Checkley's book on 
"Physical Training," namely, to practice dilating the nostrils as the 
horse does. It is perhaps needless for me to remark that habitual 
neglect of the nasal passages is an important agent in the pro
duction of an unhealthy condition of the mucous membrane, and 
also of that loss of tone in the muscles that dilate the nostrils which 
is such a marked feature in numberless persons. That the ability 
to breathe through the mouth is an acquired habit, is proved by the 
fact that an infant whose nose is held will almost suffocate. 

Now for a consideration of the work to be done before it is 
possible to reinstate that condition which is the birthright of every 
normal child, and which has been lost either through the ignorance 
of those who brought us up, or, later in life, through our own 
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carelessness, fostered more often than not in ignorance also. The 
following are the points to be noticed: (1) Mental education. 
(25 Restoration of lost balance. (3) Development by drill and 
subsequent use. 

Mental Education.-The mind must be trained to will aright, 
and, above all, what not to will. In other words, a clear mental 
impression of the respiratory act must be given. "Will is a blind 
power unless enlightened by reason or understanding. For one 
person who fails through want of ability there are thousands who 
fail through want of accurate mental training, for mind possesses, 
informs, and rules the body within its limit of change. These 
limits can be contracted by disuse-atrophy, still further contracted 
by abuse-distortion; and they can, on the other hand, be expanded 
by right use-development" (Lunn). As Mr. Barnard Bayliss, to 
whom I am indebted for a practical illustration of this psychological 
truth, very truly says, ., The mind of the pupil is of first considera
tion. If right thinking be brought to bear upon the subject, the 
principles of Nature can be applied with wonderful success in other
wise quite hopeless cases. In the study of physiological breathing 
the following conditions will be noticed: The silence of respiration; 
the breath is taken in and expelled automatically, that is, the 
drawing in and expulsion of the breath is not consciously attempted, 
but results from certain bodily movements. In illustration of the 
above, as a whole, regarding breathing by movement, watch a cat 
asleep on a chair. The above method of procedure as regards 
breathing assists Nature by checking any unnatural· effort, and 
affords breathing the greatest possibilities. At first the movements 
are brought about by mental' effort, finally and before long they 
become automatic." As a sleeping cat is not always available I 
illustrate the idea to patients by comparing the action of the chest 
to a pair of bellows; the lower ribs, to which strong breathing 
muscles are attached, serve as handles. When the handles are 
drawn apart the air flows in, when they are closed the air is pressed 
out again; in other words, the lungs are passive agents, they simply 
follow the excursions of the chest wall. So all one has to do when 
practising is to centre the thoughts, not on the breathing, but on 
the expansion and contraction of the part of the body to which 
attention is specially directed in the drill. Then it is shown that 
" sniffing" and "gasping" are due to misdirected efforts to draw 
air in quickly by raising the shoulders, &c. The absurdity as well 
as the dangers of narrowing the airway at a time when it should 
be widely open is pointed out. It is then explained that if the 
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582 Diaphragmatic Drill for Improvement of the" Wind," dJ:c. 

waist or chest is unduly constricted by belts, &c., or the body held 
in a rigid or unnatural position, their bellows is nearly as much 
embarrassed in its action as the ordinary kitchen article with its 
handles tied together. All undue efforts to obtain great expansion 
or contraction of the chest are discouraged; only absolutely correct 
controlled movements are necessary. No matter how small these 
are at first they will grow, until sooner or later normal development 
is reached, and the lungs can be noiselessly filled or emptied
that is, emptied as far as this is possible-in a moment if necessary. 
Further, it is pointed out that those who succeed in establishing 
a habit of breathing deeply during the day, breathe deeper even in 
sleep than the ordinary individual does, and in consequence live on 
a higher plane, physically, than those who do not. With regard 
to the question of lower rib breathing and abdominal breathing, the 
fact is mentioned that Nature will decide which is the most suitable 
under given circumstances; as a rule during more or less violent 
exercises lower rib breathing is the most advantageous, whilst 
abdominal would be chiefly employed at other times. 

Restoration of the Lost Balance.-W e have seen that the 
abdominal muscles are first and foremost muscles of ordinary 
respiration; it is also their duty to keep the viscera within the 
concavities of the diaphragm, thus providing a support for its 
undersurface. If the body is carelessly carried the chest falls, the 
abdominal support being to a certain extent withdrawn the 
diaphragm drops also, and its respiratory power is lessened, whilst 
the approximation of their attachments renders the abdominal 
muscles lax and weakens their respiratory action. When the body 
is carried d la militaire, with chest lifted high, back well hollowed, 
shoulders' and hips drawn back, both the diaphragm and abdominal 
muscle are kept more or less on the stretch, so that full and free 
respiration is an impossibility. It should be remembered that 
when the scapulffi are well drawn back the serrati magni and other 
muscles covering the front of the thoracic cage become costal 
elevators, and as the lower ribs, unless compressed by stays, &c., 
are compelled to follow the upper ones, this necessitates an 
expansion of the lower bony chest; the more expanded this is, the 
nearer are the circumferential attachments of the diaphragm to the 
level of the central tendon, i.e., the flatter is the diaphragm and 
the less is its inspiratory power. In spite of all that has been 
written and said against this preposterous chest poise, it is still in 
vogue. Certainly tradition dies hard in the Army. 

A noticeable feature in very young children is the straightness of 
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the spine. Their backs are perfectly flat, and not until they begin 
to walk does a slight curve in the lumbar region develop. If the 
body is improperly carried this curve is unduly increased. Further, 
it should be observed that a healthy youngster, except when tired 
or developing lazy habits, rarely drops his head when he stoops 
down or. sits, and under the circumstances the spiJ?e is never 
curved forward; the body is bent from the hips, knees and ankles. 

The experience gained through numerous experiments led me to 
devise the following simple method for finding the normal body 
poise. Stand carelessly erect, head drooping forward, heels in line 
slightly apart, toes pointing outwards, arms hanging limply to the 
side. Rise on the toes and, keeping the shoulders passive, try to 
push the crown of the he'ad upwards. If the movement is made 
correctly the chin is slightly drawn in so that the face is vertical, 
and parallel with the upright lines of the body, the back straightens, 
the chest rises, the shoulders find a comfortable centre and the 
abdomen recedes. Hold this position for a moment, then slowly 
lower the heels to the ground, the body will now be inclined slightly 
forward with the centre of gravity between the balls of the feet and 
heels. The ankle, hip and shoulder joints will be in one line. This 
pose, which is devoid of all stiffness or rigidity, should be habitually 
maintained when in the upright position. And in order that the 
" feeling" given by the position may be remembered, the instruc
tions for finding it should be frequently carried out; this will be 
especially necessary whilst going through the respiratory exercises, 
for until this attitude has become, as it were, second nature, there 
is a tendency to settle down from it. 

If we will but look after the head, the spine, chest, shoulders 
and abdomen will take care of themselves. "Draw the shoulders 
well back" is the worst possible advice that can be given to anyone, 
they should, instead, be told to reach their head (crown) up as high 
as possible with comfort, in order to "sit tall," "stand tall" and 
" walk tall." The baneful habit sometimes seriously recommended 
of always holding the abdomen drawn in as far as possible, cannot 
be too strongly condemned. The belly should be free to expand 
and contract; it should never be drawn in consciously except for 
respiratory and other purposes. 

Diaphragmatic Drill.-It will be best to commence the drill 
lying down flat on the back with a pillow under the head suffi
ciently low to keep the face parallel with the front of the body. Ta" 
ensure that the back is flat the knees should be drawn up until the 
soles of the feet rest on the floor. Control of the correct mechanism 
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584 Diaphragmatic Drill fm' Improvement of the" Wind," d!:c . 

. will be obtained quicker by this means than if the practice were 
commenced standing. When the movements can be performed 
easily and at varying rates of speed in the supine position, then, and 
not till then, is it advisable to practise them in the upright posture. 

Diaphragmatic Rib Action (Lower Costal Breathing). - On 
inspiration the nostrils dilate, the pit of the stomach is drawn in to 
prevent the descent of the diaphragm, and the lower and middle 
ribs move outwards. During expiration the ribs fall and the pit of 
the stomach resumes its former position. 

To practice: Place the hands lightly over the lower ribs on each 
side of the costal arch, fingers pointing towards the pit of the 
stomach. 

(1) Dilate the nostrils, at the same time draw in the pit of the 
stomach and expand the part of the chest covered by the hands. 

(2) Hold the ribs out for three or four seconds. 
(3) Steadily and without any jerk let the ribs fall. 
Expire either thrpugh the nose or mouth, as fully as possible, 

without undue effort, then gently press the ribs in a little further 
with the hands and commence the next inspiration from this 
position. Repeat ad. lib. 

The shoulders, collar bones, and apex of the thorax must remain 
quiescent; the greatest care must be taken to see that both expira
tion and inspiration are performed silently. Occasionally inhale 
through the nose with open mouth when practising in the upright 
position. 

Diaphragmatic Abdominal Action (Abdominal Breathing).
The ribs remain stationary throughout. On inspiration the nostrils 
dilate and the pit of the stomach is pushed out. During expiration 
the pit of the stomach is drawn in. 

To practice: Place one hand lightly across the front of the 
lower bony chest and the other over the pit of the stomach. 

(1) Dilate the nostrils, at the same time push out the pit of the 
stomach a little-no movement should be felt under the hand across 
the chest. 

(2) Hold the pit of the stomach out for three or four seconds. 
(3) Steadily and without any jerk draw the pit of the stomach in. 
Expire through the nose or mouth as fully as possible without 

undue effort, then gently press the pit of the stomach in a little 
further with the hand and commence the next inspiration from this 
positIOn. Repeat ad. lib. 

The shoulders, collar bones and ribs must remain quiescent. 
The greatest care must be taken to see that both expiration and 
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inspiration are performed silently. Occasionally inhale through the 
nose with open mouth when practising in the upright position. 

Keith states that in true abdominal breatbing the movement of 
the diaphragm is in a downward and forward direction, the posterior 
part descending more than the anterior. The more the fibres of the 
diaphragm tend to propel the viscera in a vertical direction the 
greater is the danger of visceral displacement. Prom this it will be 
gathered that it is harmful to a degree to practise great abdominal 
protrusion, more especially in a down ward direction. It may be of 
interest to note in this connection that some teachers condemn 
abdominal breathing because it is considered unnatural. As we 
know, however, there is abdominal breathing and abdominal breath
ing. The discussions on this point arise chiefly from the fact that 
a vitiated type, where there is great protusion, especially below the 
umbilicus, is only too often brought forward as the correct type. 

Taking them altogether, these exercises are most valuable, both 
in health and disease. They are essentially the same as some 
described by Dr. Harry Campbell, but I consider I have greatly 
enhanced their value by the addition of clearer instructions than is 
usually given, and above all by the dilating of the nostrils, a point 
of the greatest practical importance, upon which, as far as I am 
aware, all books of instruction, except Checkley's, are silent. 

'The aim of the training should be directed towards obtaining 
perfect control of the movements rather than to produce great 
expansion or contraction. By frequent use of the proper mechan
ism normal development will follow in due course and correct 
breathing will become an established habit. 

In some instances, individuals who have got into the habit of 
keeping the shoulders well back, experience a difficulty at first 
when in the upright position in allowing the shoulders to find a 
comfortable centre, and so prevent the scapulffi affording points 
d'appui for the extraordinary costal elevators. In these cases it 
greatly assists matters to perform the respiratory exercises, for 
a time, with the body leaning well forward from the hips and the 

-hands resting lightly against the back of a chair or table; this 
brings the scapulffi forward' and renders passive the action of the 
serrati magni and other muscles which prevent the chest from 
assuming its normal poise. There are, of course, many other ways 
in which the same result can be brought about. Personally, I had 
to use a spirometer before I could get my expiratory muscles to 
overcome the tension of the extraordinary costal elevators. 

A lesson we can learn from the lower animals is that the best 
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strength is that which is produced under natural habits. The lion 
keeps his marvellous strength without extraordinary effort, and so 
do the other beasts. Amongst the hardy uncivilised races-Zulus 
and Soudanese, for example-men and women of magnificent 
physique and great powers of endurance are as plentiful as black
berries, yet these individuals have not followed any system of 
physical training other than Nature's, which is the only kind that 
is lasting, or, as trainers say, "will stay put."'I'he essence of the 
training consists in keeping the body free from artificial restraint, 
such as tight clothing; carrying the body correctly, so that the 
breathing is full and free, and thus giving the muscles and tissues 
in general opportunity to develop symmetry and strength from 
their ordinary use in daily life. 

Seeing that it is our habits which form our bodies as well as 
our minds, and not spasmodic efforts at improvement, it would be 
ipteresting to know why it is considered necessary to make the 
soldier go through a course of muscle-building drill. More 
especially when it is remembered that muscles put on in this 
manner go to the bad again when the exercises that built them up 
are left off. A man cannot, unless he has lateral curvature of the 
spine or some other deformity, be taught to hold himself erect by 
crawling on his hands and knees, or laying on his back and kicking 
the air. Neither can he be taught to breathe correctly by practis
ing unphysiological methods of expanding and contracting the 
chest; this can never be looked upon as a harmless amusement 
if it is borne in mind that departure from physiological conditions 
is the starting point of pathological states. The proper way to 
march, run, and breathe can only be learnt by practising these 
exercises, and the same procedure has to be adopted with other 
muscular movements that we wish to master. 

If the soldier were taught to breathe correctly-this cannot be 
done if the body is hampered, as it is at present, by unsuitable 
clothing, which prevents a physiologically sound mode of carriage
and given plenty of walking and' games, such as cricket, football, 
&c. (with moderation in food and drink), his physical condition 
would be as perfect as Nature intended it to be. Should, however, 
it be considered essential for some special reason that he must 
possess showy biceps and other muscles, care should be taken. to 
prevent, as far as possible, the breath from being held during the 
muscle-moulding process, by counting, preferably in a loud whisper. 
The glottis is more open during a whispered tone than in ~rdinary 
speech. 

li 
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It is a matter of common observation that, as a rule, officers 
look younger than non-commissioned officers and men of the same 
age. From personal examination of a large number I find that 
the respiratory powers are on the whole better in officers also, 
their thoraxes are more mobile, for one thing. I do not mean to 
im'ply that officers are perfect breathers, but there is no doubt that 
age for age they usually perform their respiratory duties in a more 
satisfactory manner than the men. The wearing of plain clothes 
has, I am convinced, a great deal to say to the matter. In our 
heart of hearts we all know that uniforms are not quite as com
fortable as they should be, and the relief experienced on getting 
into mufti is not altogether an imaginary one. Many soldiers 
whom I have -taught to breathe correctly when in hospital have 
confessed to me that in barracks they find it difficult to do so. For 
they must either hold themselves with shoulders well drawn back 
and the back more or less hollowed to fit their uniforms, or hold 
themselves carelessly, which is more often than not what they 
actually do. In either case it is not possible to use the abdominal 
muscles without a distinct effort. They, however, tell me that 
they have no difficulty in breathing freely and easily when in bed. 
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[The foregoipg article, "Diaphragmatic Drill for the Improve
ment of the • "Vind' and General Health," ought not to escape 
immediate criticism, for its appearance in the JOURNAL OF THE 
ROYAL ARMY MEDICAL CORPS, will give it, in the eyes of medical 
and combatant officers alike, more support than it deserves. 

The layman at the present time is so keenly interested in 
questions of health, diet and training, that it is the duty of the 
medical press to warn the uncritical reader of the dangers of the 
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numerous systems of physical education. Free and open criticism 
cannot fail to do good, for it will at least show how important it 
is to be guided by every-day experience and instinct, and it may 
encourage those of us who are determined to live our lives in 
freedom. There have always been men with a mission, who have 
sought to regulate the minds and bodies of their fellow-men accord
ing to some dogmatic system. At a time when we have great hopes 
of further mental freedom, we are assailed by a band of ,missionaries 
who would teach us how to breathe, how to avoid an excess of uric 
acid, how, by chewing; to reduce our need of proteid to· one half, 
and how to develop our bodies and morals by the use of dumb-bells. 
No process of life is respected, nothing is sacred to these enthusiasts. 
Are there not even systems of eugenics? 

No missionary can tell what one really thinks and believes, but 
it will be difficult to escape the keen eyes of the censors of our 
feeding and breathing. Is not a strong protest needed against this 
modern tendency? Young children are taken from the care of 
their mothers and are collected together into schools, where among 
other things they are taught breathing exercises. The chief results 
of this education of such young children have been severe epidemics 
of the infectious diseases to which children are liable, and the under
mining of maternal instincts and responsibility. 

Some of these remarks may be considered unnecessary; the 
blame must be attributed to the title of the paper. "Diaphragmatic 
Drill for the Improvement of the 'Wind' and General Health" 
calls up visions of other systems which have preceded it. 

The article in question must be first attacked because it gives 
no evidence that diaphragmatic drill improves the "wind" and 
general health. It is not unreasonable to ask for the results of 
experiments, if there be any, to show that soldiers after a course 
of diaphragmatic drill can run better and are improved in general 
health. Such experiments should be accompanied by control 
experiments, to show that other factors, such as graduated practice, 
were not the essential ones. 

The reader is told that" the mind must be trained to will aright, 
and above all what not to will; in other words, a clear mental 
impression of the respiratory act must be given." This is certainly 
unnecessary, for we are told that "amongst the hardy uncivilised 
races-Zulus and Soudanese, for example-men and women of 
magnificent physique and great powers of endurance are as plentiful 
as blackberries; yet these individuals have not followed any system 
of physical training other than Nature's, which is the only kind 
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'that is lasting." This last sentence is sound teaching, and agrees 
with the best physiological work, which shows that respiration 
is self-regulated by changes in the composition of the blood and by 
unconscious nervous impulses .. 

Differences in the build of the body or the work of the individual 
will necessitate differences in the type of breathing; neither dia
phragmatic drill nor a "clear mental impression of the respiratory 
act" can meet the changing requirements of the body. There 
is no evidence to show that breathing exercises are of the slightest 
value. The best way to improve the wind is the natural method 
recognised by all good trainers of men and horses, that is a course 
of graduated runs; "wind" involves both heart and lungs-most 
probably other organs as well-and it cannot be properly developed 
in any other way than by practice in the exercise for which the man 
is training. 

Major Austin's paper contains many sound criticisms of the 
physical training in the Army, and an extension of these would 
have been of great value. Thousands of men in civil life do work 
which is as hard, or far harder, than that of soldiers; by the 
frequent practice of their work they train themselves. Who ever 
heard of a navvy training for his life's work by a course of 
gymnastics or breathing exercises? Where are the football players 
who train for the severe test of a Rugby match by any other 
method than the exercises involved in the game? A soldier can 
only be taught to march by marching, to run by running, to resist 
fatigue by experiencing fatigue, to breathe by breathing. The 
last is not a concession to diaphragmatic drill or any other 
so-called breathing exercise; breathing is strictly the intake of 
oxygen and the output of carbon dioxide. Muscular exercise 
increases the production of carbon dioxide, which, as Haldane 
and Priestley have shown, regulates the depth and frequency of the 
ventilation of the lungs.' All kinds of muscular work, if properly 
graduated, will regulate unconsciously a man's breathing. The 
ventilation of the lungs is determined l::>Y the requirements of the 
body; the absorption of oxygen and the discharge of carbon dioxide 
cannot be regulated by "a clear mental impression of the respiratory 
act "-a third part at least of a man's life is spent in sleep. 

M. S. PEMBREy.l 
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