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HISTORICAL INTRODUCTION 2

pathology of tuberculosis, which originated in the
genius of Laennec, paved the way for that radical Laennec.
alteration of the views held by the majority of
physicians with regard to the curability and treat-
ment of the disease, which was chiefly brought
about by the teaching of Carswell. In 1836 this carswell.
author wrote : * Pathological anatomy has never
afforded stronger evidence of the curability of a
disease than in the case of phthisis.” This opinion
has been supported by every subsequent observer.
That this view was able to gain ground as rapidly
as it did was due in no small measure to the estab-
lishment in England of special hospitals for consump-
tion, namely, the Royal Sea-Bathing Infirmary for
Scrofula at Margate in 1791, the Royal Hospital
for Diseases of the Chest in London in 1814, and
the Brompton Hospital for Consumption in 1841.
Further progress towards a true conception of tuber-
culosis was made by Pasteur’s creation of the new Busten
science of bacteriology, by Villemin’s demonstrationin Koch.
1865 of the fact that the disease can be transmitted
to animals by means of inoculation, by Koch’s
announcement in 1882 of his memorable discovery
that tuberculosis is an infective disease and depends
for its inception upon a bacillus, and finally by
Sir John Simon’s classification in 1887 of tuber-
culosis as a filth disease.

The advance of our pathological knowledge during

I—2






HISTORICAL INTRODUCTION 5

within its walls, for several years previous to the
publication of his essay, Bodington had practised
his principles and effected many cures. In 1855
Dr. Henry McCormac of Belfast published a book
on somewhat similar lines, and as a result had to
bear every kind of persecution to which a man in
his position could be subjected. In 1861 he read
before a distinguished medical society in London
a paper on The Absolute Preventability of Consump-
tion, in which he advocated what are now estab-
lished principles. Practically the same doctrine was
preached at this time by Bennett of Mentone and
by the late Sir Benjamin Ward Richardson, who
embodied his views in a pamphlet called ¢ A Sanitary
Decalogue.” The man, however, who must be
regarded as the founder of the sanatorium treatment
of tuberculosis is Hermann Brehmer, for he persisted,
in spite of fierce opposition and oftentimes abuse,
in his methods, which were more systematic and
thorough than those of his predecessors, and he
finally convinced the world of their soundness and
importance. Brehmer’s thesis for his final degree
(1856), ¢ Tuberculosis primis in stadiis semper
curabilis,’ was characteristic of his life’s work. In
1859 he was permitted, owing to the influence of
his friends Humboldt and Schénlein, to open a
sanatorium at Gorbersdorf, and in 1886 he published
his well-known book.

McCormac.

Hermann
Brehmer.






BREHMER'S ESSENTIAL PRINCIPLES 7

from this argument he evolved the modern treatment
of tuberculosis on the following lines :

I.. .-‘1‘5. LIFE SPENT IN THE OPEN AIR UNDER CON- The essential
principles of
DITIONS WHICH GIVE IMMUNITY FROM Brehmer’s

freatment.
TUBERCULOSIS.

2. COMPLETE FREEDOM FROM ANY DEBILITATING
CIRCUMSTANCES OR ANYTHING WHICH MAY
LEAD TO AN EXACERBATION OF THE DISEASE,

3. METHODICAL HILL-CLIMBING AS AN EXERCISE
WHEN THE CONDITION OF THE PATIENT
RENDERS THIS ADVISABLE.

4. AN ABUNDANT DIETARY IN WHICH MILK,
FATTY FOOD, AND VEGETABLES OCCUPY AN
IMPORTANT PLACE.

5. VARIOUS HYDRO-THERAPEUTIC MEASURES.

6. CONSTANT AND UNREMITTING MEDICAL SUPER-
VISION,

Brehmer also insisted on the necessity of providing onndera:
101 O

facilities both for observation and research. These Prehmer's
headings might stand fairly enough to-day. In the Principles.
nature of things, they tend to overlap one another,
but it will probably conduce to brevity if we discuss
them separately, first of all examining the scientific
grounds upon which they rest at the present time,
and then drawing our conclusions as to what require-

ments they necessitate in the shape of buildings.
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CONDITIONS OF INFECTION 11

what moistened were previously placed in the upper
portion of the glass box. After the patients had
coughed, the expectorated material was scraped off
these plates and inoculated into animals, All these
animals developed tuberculosis, Somewhat similar
results have been obtained by Boston. These
experiments, taken in conjunction with Hiller's
calculation that there may be as many as 100,000,000
tubercle bacilli in each cubic centimetre of sputum,
show that consumptive patients may be a source of
danger to those in their immediate vicinity, not only
when they cough, but also in certain cases, when
they speak. As we shall presently see however,
this danger can, practically speaking, be averted by
the adoption of suitable precautions. The small
particles of sputum may float in the air for fifteen
minutes to one and a half hours, and whilst they are
floating in the air they may readily affect individuals
who, so to speak, come within the line of fire. Thus,
Cornet has shown in his classical work that guinea-
pigs become tuberculous when made to inhale moist
air containing tubercle bacilli ; and Fliugge, working
recently on the same lines with the Bacillus pro-
digiosus, showed that cultivations of this micro-
organism could be grown from the smaller bronchi
of the animals exposed to the spray, provided that
the animals were killed and dissected within half an
hour of the experiment.






THE AVOIDANCE OF INFECTION 13

infection by the tubercle bacillus when he showed
conclusively that guinea-pigs may readily be made
tuberculous when they are exposed to an atmosphere
containing dried tuberculous sputum, and that
moisture is not an essential factor. Again, Spillman
and Haushalter of Nancy have shown by extensive
experiments that the common house fly may become
the propagator of tuberculosis by acting as a carrier
of tuberculous dust.

Probably, then, consumptive persons infect dust, g]l;;%m;f
and this, on being scattered, infects other people clothes.
who are in a condition to contract the disease,
Brehmer, indeed, held that this infection by dust
was chiefly by bed-clothes, ordinary clothes, and,
above all, by handkerchiefs. Every motion of the
clothes causes little pieces of fibre, hair, and the
like, to break off, and it is through this fine dust,
rather than the dried sputum on the floor, which
breaks into larger fragments, that infection takes
place.

The danger of infection by these means is a real How to avoid

these modes
one, but 1t may readily be reduced to a minimum, of infection.
Both Latschenko and Heymann have shown that
for infection to take place in this way a close
proximity to the patient is essential, and that the
infected particles are never projected beyond a
distance of from 3 to 5 feet. Heymann (1901)

has, moreover, ascertained that the maximum






THE AVOIDANCE OF INFECTION 15

consumptive patients who used handkerchiefs were
infective in no less than eight out of ten cases.
Koch and others have shown that it is extremely Conclusions

to be drawn

rare for tuberculosis to be hereditary—that is to say, froma
consideration

for the tubercle bacilli to be handed down directly EE EEF.:S:?G&;_S
from parent to child. The chief source of infection,
then, apart from the question of infection by milk
and food, which we shall briefly discuss later, is dust
which has been infected by tubercle bacilli. It is
clear that those precautions, such as the collection
and destruction of sputum, which have been proved
to be efficacious in preventing the dust from be-
coming infected must be adopted in any institution
for the treatment of tuberculosis. As, however,
patients may in an unguarded moment, or from
neglect or accident, disseminate the bacilli, a
sanatorium for tuberculous individuals should be
constructed and equipped in such a way that the
dust which inevitably collects can be readily removed.
Further, every precaution should be taken against
the formation of dust anywhere in the vicinity of a
sanatorium, not only because such dust may become
infective, but because both dust and organic effluvia
lead to bad results. The former excites useless
cough and irritates the air-passages, while the latter
lowers the constitutional vitality, and, as we shall
see, fosters the growth of the tubercle bacillus, The
grounds should therefore be Jaid out in such a way






EFFECTS OF CONFINEMENT 17

of mortality from tuberculosis which has followed
the adoption of better sanitary conditions, prove
that close confinement and bad ventilation are among
the most important factors in the etiology of this

disease,.
One or two examples of the effect of confinement Effects of

confinement.

and bad ventilation will suffice. Cornet, in investi-
gating the statistics of the mortality from tuber-
culosis in females, came to the conclusion that in
sisterhoods where the above bad sanitary conditions
obtain, a healthy girl entering at seventeen dies
21'5 years earlier than her sister who belongs
to the general population of the State; that such
an inmate in her twenty-fifth year has the same
expectation of life as a female of the outer world at
the age of forty-five; and that a nun of thirty-three
must be classed with a female outside at the age of
sixty-two. The same is true of animals, as Sir
F. Fitzwygram has shown in connection with the
London cab-horse, and as is well exemplified by the
fact that, whilst horses at one time died in large
numbers from tuberculosis in the London Wellington
Barracks owing to bad ventilation, yet very few
died in the Crimea from this cause, although they
were constantly exposed to the effects of a rigorous
climate. It is, in fact, now regarded as a law, that
where there is a high mortality from tuberculosis
the sanitary conditions are imperfect.

[






EFFECTS OF CONFINEMENT 19

sphere in which we live has more to do with human
happiness than all the accidents of fortune and all
the acts of Government.

Numerous observations by Angus Smith, Petten-
kofer, and Moeller have proved that it is very
difficult to maintain the ventilation of any building
at such a pitch that the air contained within it has
the same composition as pure outside air. Petten-
kofer, in his work on this subject, has shown that in
the open 324,000 cubic feet of air pass over an
individual in an hour under ordinary conditions,
and that we cannot approach this amount in any
building. Again, ozone is obtained only in the
outside atmosphere. Many virtues are attributed
by some authorities to this gas, but it is doubtful
whether its presence has any value save as an index
of the atmospheric purity. In any case, Delépine
has shown that ozone has no effect upon the
virulence or life of the tubercle bacillus. We may
conclude that cur first aim must be to provide such
ventilation that the air contained within our buildings
does not essentially differ from the outside air. It
has, indeed, been said that it is as unreasonable to
ask people to breathe air which has already been
respired and contaminated as to ask them to wash
in water already used by others.

Foul air not only lowers our power of resisting

disease : it also favours the growth of the tubercle

2—2

How to avoid
these effects.






EFFECTS OF AN OPEN-AIR LIFE 21

We see, then, that the best conditions, not only E}Egﬂ?{m
for preserving and strengthening the resistance of open-air life.
the body to the inroads of the bacillus, but for the
ready destruction of the tubercle bacillus itself, are
obtained by an open-air life. Further, an open-air
life must do much to starve out those micro-
organisms, such as streptococci, which so materially
assist the tubercle bacilli. Brehmer, following in
Bodington’s footsteps, grasped this truth before
Koch demonstrated the infective nature of the
disease, and as he argued that the circumstances
which kept a man free from tuberculosis must be the
ideal ones for those already afflicted, he insisted on
the importance of consumptive persons, and others
suffering from tuberculosis, living as far as possible
in the open air,

The great objection to Brehmer's views which was Expose e
raised by medical men of his own time, and, indeed,
by many at the present day, was that patients,
especially delicate people suffering from consump-
tion, could not stand the necessary exposure. It had,
however, long been known that tuberculosis runs a
relatively rapid course in warm climates, and that
patients who gained weight and improved in health
during the winter lost ground as soon as the warmer
weather set in. Again, the health resorts which
were most successful in the treatment of consump-

tion, almost without exception, had been places which
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Philadelphia. Were fine weather and freedom from
exposure a szne qud non, the remarkable success of
the sanatoria in the Black Forest, more especially
of the Nordrach Colonie, and the favourable results
recorded by Josselin de Jong with regard to low-
lying districts in Holland, would never have been
chronicled. The sanatoria of the Black Forest
have a moist and chilly climate during part of the
year, but patients do at least as well at such seasons
as in finer weather. Indeed, the results of treatment
are better in winter than in summer. This was first
pointed out by Grabilowitsch of Halila, and has
been confirmed by several Continental authorities ;
in fact, no one claims to have better results in
summer. That this is true, not only of foreign
sanatoria, but of sanatoria in England, is seen
in Appendix No. III., p. 156, where it is shown
that in many cases the results are better in the
winter months than in summer. In some institu-
tions, such as the Victoria Hospital, Edinburgh,
and the hospital at Bridge of Weir in Scotland,
heated air was at first employed ; after a fair trial
of this method Brehmer's plan of constant exposure
to the temperature of the outside air was adopted,
and much better results were obtained. Again, it
has been found that patients readily become
acclimatized to exposure. In fact, the circulation
in their extremities is so much improved at the end
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tion must naturally be used. Thus many patients,
especially those with extensive disease, cannot stand
exposure to wind, and what is good at twenty-five
years of age is not necessarily good at fifty-five. In
extreme cold it is not always wise to have the
windows widely open, as the cold air of winter
circulates much more quickly than the warm air of
summer. When the weather is extremely cold
the patient’s rooms may be slightly heated, and an
attendant, on calling the patient in the morning,
may close the window for him, so that he may avoid
running the risk of getting out of a warm bed and
dressing in a chilly atmosphere. The attendant may
also close the window in cold weather before the
patient returns from his walk, or at bedtime, and
thus warm the room ; but the patient must invariably
open the window when he comes in, for his life, not
only when in a sanatorium, but ever afterwards,
depends on his being hardened and on his becoming
habituated to an open-air life of every and any
degree of inclemency.

It has been shown, then, that exposure to ordinary Conclusions.
climatic conditions is no drawback to the treatment
of consumption on open-air lines, and that pure air
is, from the point of view both of prophylaxis and
of treatment, of the utmost importance. In what
way may the air become contaminated ? We have
already seen that overcrowding, insufficient sunlight
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4. The atmosphere of the buildings is free
from all source of contamination, and
rivals the outside air in point of purity.

5. The number of recreation-rooms and other
places of assemblage 1is limited, and
everything avoided which is calculated
to tempt patients to stay indoors.

2. CoMrLETE FREEDOM FRrROM ANY DEBILITATING
CIRCUMSTANCE OR ANYTHING WHICH MAY LEAD
TO AN EXACERBATION OF THE DISEASE.

We have seen that even in health various circum-
stances may so lower the resistance of the body
that disease is contracted, and it is obvious that in
the case of a man who is already debilitated by the
ravages of tuberculosis many things which in health
are possibly of little importance may cause a further
loss of resistance, and so lead to an exacerbation of
the disease. Tuberculosis is a febrile disease in
most of its stages, and it is only during the last fifty
years that we have learnt how small an indiscretion
may lead to an increase of fever. In the treatment
of this disease one of our main objects must be to
maintain the temperature of our patients at a normal
level. Anything which increases the fever or leads
to the exhaustion of the patient assists the progress
of the disease. All forms of excitement, whether
mental or physical, encourage and intensify tuber-
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separate establishments are provided. There is,
however, no reason why the sexes should not mix
in the dining-room and in their daily life. It has
been found that this not only does no harm, but that
in man}r- cases it is productive of very good results.
A more difficult point is the admission of visitors Visitors.

to the sanatorium. It has been argued that the
absence of friends may depress the patient, and so
retard recovery; but in those sanatoria in which
visitors are to all intents and purposes excluded it
has been found that distress at the absence of -
friends, though often marked when the patient
arrives at the institution, rapidly wears off. On the
other hand, it has been found that visitors
do not readily accustom themselves to the necessary
conditions, such as the ventilation, and that they
often stir up trouble though their intentions may be
of the best. Anyone familiar with disease knows
what an effect the visits of friends may have upon
patients. It is true that in some cases the tempera-
ment is phlegmatic, and no harm results; but in
others the excitement consequent on receiving friends
may lead to very grave results. It has been shown
that the results obtained by treating consumptive
patients at home are not to be compared with those
obtained by the strict discipline of sanatorium life.
Further, visitors to a sanatorium may introduce the
germs of influenza or other debilitating disease, and
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normal conditions for a week. He then played a
game of cards for very small stakes every evening
for another week, and found that on the evenings
on which he played cards he lost twice as much
weight-as on the other days. These experiments
merit repetition, but experience supports Brehmer
in his assertion that even card-playing may, in
many cases, lead to bad results. Further, the tem-
perature of excitable persons not infrequently is
raised by reading inflammable literature, and it has
been found by experience that the reading of many
patients requires supervision. ~Amusements, such
as billiards, golf, and others, which necessitate
exercise, will be considered in the next section.
Whilst it is true that certain amusements do harm
in many instances, it is nevertheless the fact that
certain patients are benefited by being allowed to
indulge in them. If, however, some patients are
allowed too great freedom, and others are restricted,
our experience, based on an intimate knowledge of
many sanatoria, is that the discipline suffers, and
that those whose liberty is curtailed become restive.
Again, anything which encourages aggregation or re-
maining indoors must be avorded. The decision in
all cases of what amusement may be allowed must be
left to the physician.  When patients understand that
indulgence of any kind retards their recovery, they
readily adapt themselves to the necessary discipline.
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other disease, which tends to retard recovery in
tuberculosis. In other words, sudden alterations of
temperature or exposure to a draught lower the
resistance, and give micro-organisms their oppor-
tunity for starting some complication, such as a cold
or an attack of pneumonia. These micro-organisms
are banished from efficient sanatoria, and so colds
do not occur. It is perfectly true that anyone may
be hardened by exposure, and so may not contract
disease under conditions which would kill a man
brought up on hot-house principles; but the fact
remains that sudden variations of temperature—not
the variations due to the alterations in the weather,
for these are not sudden in the sense we are using
the word—and draughts lower the resistance, there-
fore they cannot be of service to consumptive
patients and should be avoided, although the harm
they may do may not be very apparent. We may
say, then, that any heating arrangements must be
of such a character, and the temperature reached of
such a height, that no sudden variations can occur ;
that every precaution to prevent chilling of the
patient should be taken, such, for example, as the
use of sheets of a mixture of wool and cotton, for
these are worse conductors and less cold than linen ;
and that draughts should be avoided, as they readily
may be by making the inlet and outlet for the
ventilation sufficiently large. Precautions must also

3
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No special provision should be made for

Crd

exciting amusements, but a well-stocked
library and other forms of harmless
recreation should be provided.

4. The means of heating employed should be
easily regulated, and of such a kind that
they do not interfere with the humidity
of the air.

Although there must be free circulation of air,

n

draughts should not be encouraged.

6. Efficient shelter should be provided against
wind, sun, and heavy rain, not only in the
sanatorium itself, but in the grounds.

3. MEerHODICAL HiLL-cLIMBING AS AN EXERCISE
WHEN THE CONDITION OF THE PATIENT DOES
NOT NECESSITATE REPOSE.

Brehmer, as has been said, observed that the in-
habitants of Gorbersdorf had powerful hearts and
were free from tuberculosis, whilst tuberculous
patients had small hearts and large lungs, and he
came to the conclusion that anything which helped
to strengthen the heart not only tended to ward off
the disease, but was a most hopeful method of treat-
ment. Baudement and Nathusius had shown that
in many animals, such as oxen, the lungs and heart
are in proportion to the body-weight. In other
words, the greater the body-weight, or the more the

3—2

The heart in
tuberculosis
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often be replaced by entire repose—that 1s, repose
both of mind and body—a condition which can be
obtained only by more or less complete isolation.

Dettweiler, however, introduced a modification of Dettweiler's

modification
Brehmer’s ideas, and substituted rest in Liegehalle, or of Brehmer's

treatment.
verandas, in place of uphill exercise, in the majority
of cases. These two systems necessitate a different
class of building, and we must therefore discuss the
questions involved a little more in detail. All sana-
torium authorities agree that under certain conditions
rest in isolation is necessary for consumptive patients.
Such conditions constantly arise even in institutions
restricted to patients in the very early stages of the
disease. We, however, take it for granted that in
the case of the proposed sanatorium patients will be
admitted in every stage of the disease which is likely
to derive benefit from this form of treatment. We
conclude that it is the gracious intention of His
Majesty to found the sanatorium on model lines, so
that the institution may not only be of service to the
patients treated, but of educational value to the world
at large. There can be no doubt that the earlier
stages benefit more than the later ones, but, on the
other hand, improvement or arrest of the disease in
the later stages affords a more striking lesson, and in
other ways is of greater educational value.
Whenever there is active inflammation in the lungs Value of rest,

bodily rest is imperative. This is common-sense and
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Nature is usually a safe guide, and experience has
shown that in all stages of tuberculosis one of our
chief efforts must be to prevent anything which
tends to throw a strain upon the lungs, such as
dyspncea or cough. One of our aims in sanatorium
treatment is to maintain the temperature of our
patients at a normal level. Now, exercise is one
of the chief causes of a rise of temperature in this
disease, and has, in fact, been used for diagnostic
purposes. In the acuter stages of the disease
pulmonary rest can only be insured by absolute
bodily rest. In this way we allow the diseased part of
the lungs time to heal by natural processes, and the
record of such treatment shows what excellent results
may be obtained ; the inflammatory process gradually
diminishes and the disease becomes quiescent.
Just as in the case of a fractured leg there comes Disadvan.

- : tages of too
a time when massage and passive movements are prolonged

imperative, so when tuberculous disease has become ¥
sufficiently quiescent exercise in some form or
another must be taken. It is admitted by all
physiologists that for the body to be in perfect
health it must be maintained in activity. Exercise
promotes not only the nutrition and energy of the
voluntary muscles, but also those of the heart, blood-
vessels, and respiratory organs. It powerfully assists
the aeration of the blood, and in this way keeps all

the tissues of the body in a healthy condition. An


















CONDITIONS NECESSITATING REST 45

be prescribed ? Nowhere in the extensive literature DR L
on the subject are these conditions laid down, whilst prescribed ?
the answers given to this question by the medical
men in ﬁ:hargﬁ: of a number of sanatoria, which are
brought together in Appendix No. V., p. 158, show
that no absolute rules can be given. The reason for
this is that the conditions under which exercise should
be prescribed depend largely on the personal equation
of the patient, and on the individual merits of each
case, which can only be dealt with, and properly ap-
preciated when the physician is in close attendance
upon the patient. This, indeed, is one of the most
valuable lessons which the sanatorium method of
treatment has taught us. There can be no rule. It
may, however, be said that exercise may be prescribed
whenever it does not tend to exacerbate the disease,
and that this can only be determined in each indi-
vidual case by experiment, guided by the observation
and experience of the physician. It is true that a
patient should be kept in bed until he can take
ordinary food, and that certain conditions, such as
the height of his temperature, the rapidity of the
heart’s action, a ready tendency to exhaustion,
extensive or rapidly-advancing disease, or an
irritable nervous system, may contra-indicate
exercise and necessitate repose. A temperature of
98'6” F. in the morning may indicate the desirability
of rest in certain cases, but we have known patients
























THE CHARACTER OF THE FOOD r2

is established between individuals. The quantity
of food eaten must be considerable, must at least
equal in amount that which is eaten by an ordinarily
healthy individual, whilst patients must be made to
eat everything they are given under pain of being
sent away, as this disciplinary measure is productive
of most excellent results. Although it is found that
solid food is infinitely the best, and that in many cases
it affords the readiest means of reducing fever, yet
in a sanatorium, owing to the different stages of
disease which are treated, the diet must range from
the fever diet of a hospital to a full diet of plain and
wholesome food. Consequently, the kitchen arrange-
ments must be such that they can meet these demands.
Further, as is now well known, food is liable to
become poisonous when stored in unwholesome
surroundings, and it is therefore necessary that the
kitchen, larder, and other offices should be dry,
well ventilated, and free from any source of con-
tamination.
With regard to the character of the food, we may racilities

i necessary for
say at once that tuberculous patients do best on an the analysis

ordinary diet to which an excess of fatty material :Etfgll;::m'
is added. Otto Walther lays great stress on the e
amount of butter which his cook gets into the gravy

in as pleasant and unobtrusive a guise as possible,

and on the amount of starch in the potatoes.

Walther, in fact, has the potatoes and other articles
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bacilli, Dinwiddie, Ravenel, and others, have
further proved that, of the various forms of animal
tuberculosis, bovine tuberculosis is the most virulent.
* These authors have been able to infect every kind
of domesticated animal with bovine tuberculosis,
and it would be indeed strange if human beings were
unique amongst animals kept under domesticated
conditions, as being immune to bovine tuberculosis.
That they are not thus immune was conclusively
shown at the late Congress in London, by the fact
that veterinary surgeons have been inoculated on
their fingers with bovine tuberculosis, and have subse-
quently developed the disease. Whether such infec-
tion is at all frequent is still sud judice, but until the
Royal Commissions now sitting in England and in
Germany prove the contrary, we are justified in
saying that milk taken by the patients should be
sterile, more especially in view of the fact that
patients with tuberculosis are probably more liable
to further infection, possibly with a more virulent
type of the bacillus, than ordinary individuals. Milk
should be sterile. English people, according to Sir
R. Thorne Thorne, are the only civilized people who
habitually consume uncooked milk, owing to their
rooted objection to boiled or scalded milk. Conse-
quently, the milk used should be obtained from
healthy cows but should not be boiled. Great care
must be exercised in the feeding of the cows, every
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he must be an autocrat, and his word must be law.
He must be prepared to give his entire energy to
the work, for, as Dettweiler has expressed it, a
sanatorium must be his religion, his politics, his
despair, and his delight. He must be a man of
many parts; he must gain the confidence of, and
if possible make allies of, the patients, prevent im-
prudence in some cases, encourage perseverance in
others, strictly enforce all essential rules, and yet
allow sufficient liberty in less important details to
prevent the irksomeness of restraint. Tuberculous
individuals have a happy-go-lucky way of following
their own devices, and are in constant need of
supervision. One of the many lessons sanatorium
treatment has taught us is that every detail likely to
exercise an influence upon either the condition of
the general health or upon the course of the disease
must exercise the physician’'s most earnest attention.
Even in health people differ greatly in their power
of reaction, so that what is bracing to one is depress-
ing to another. ‘What is one man's meat is another
man’s poison’ is an old saying, but never more true
than of tuberculosis. In this disease we have an
ever-changing picture. In its treatment there is
no fixed rule, and such general rules as exist have
to be altered more frequently than they are followed.
Each tuberculous individual must be dealt with on
his merits ; his personal equation and his power of
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his room, where the windows have been already
shut, and take his temperature. In five or ten
minutes he must open the windows. DBetween 12
and 1 o'clock he lies resting at full length on a sofa-
chair. At 1 o'clock he leaves his room and has
luncheon, the principal meal of the day, with his
fellow-patients. Not later than 2.45 the patient
starts on his slow afternoon walk, which is the shorter
walk of the day. He rests as before when he
arrives at his destination, and slowly returns, so that
he reaches home at 5.30, or, if it is very cold, at about
4.45. He again takes his temperature, opens the
windows, which have been closed shortly before his
return, and rests until dinner-time. At 7 o’clock he
joins the other patients at dinner. After dinner
many of the convalescent patients may spend half an
hour to an hour in the recreation-room. They retire
to their own rooms by 9 o'clock, open their windows,
take their temperature, and should be in bed by
9.30 or 10 oclock. As may readily be seen from
the preceding pages, the above routine may have to
be frequently altered to suit the varying require-
ments of the different phases of the disease. Each
patient, as we have said, is visited at least three
times a day by the physician ; he is weighed once a
week, whilst every fortnight his chest is thoroughly
examined and every month his sputum is tested.
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time in the sanatorium, yet the improvement in their
condition tends to arrest the attention of the public
more than the results obtained in less advanced cases,
and in -this way the severer cases may prove of
distinct service in educating the public mind as to
the value of the treatment. The class of case
suffering from tuberculosis which is refused at
various sanatoria is shown in Appendix No. IV,
p. 157. Those surgical cases which require rest,
such as cases of hip-joint disease, may be treated
as satisfactorily, if not more so, at a seaside resort
as at a sanatorium. Other forms of the disease,
such as lupus, tuberculous glands, tuberculous laryn-
gitis, and disease of bone in the arm, may derive
great benefit from sanatorium treatment, but these
necessitate no special structural arrangements
beyond the provision of an operating theatre and
examining rooms.

We may now turn to the

QuEestioN OF THE GENERAL CHARACTER OF THE
BuiLpinGs.

Existing sanatoria, as may be seen from Whether the

sanatorium
Appendix No. VII,, p. 164, fall under two groups should con
sist of one
—namely, those sanatoria which consist of one large block

or several
large building and those which consist of several, smaller ones,

Both systems have their advocates. Their respec-
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to a small amount of exercise. The administration
block must not be placed in such a position that any
fatigue is experienced by even feeble patients on
their way to it from their own rooms ; it should be
placed at a sfightly higher level than the others, so
that no smell of cooking, dust, and the like, is
carried from it to the smaller buildings. This
position also serves the purpose of not interfering
with the view of the patients, or with the free
circulation of air in front of the individual rooms.
The exact position of the various buildings must
depend on the individual site, but care must be
taken that they are placed in such a position that
patients never have to descend from the sanatorium
buildings to ground at a lower level. A general
view of the aspect and position of the buildings
proposed may be seen from Fig. 1, p. 73.

GENERAL DEeTaILs or CoNSTRUCTION.

Our aim is to construct a building which shall General
meet the requirements laid down, but we must at tins.
the same time strive to make the ensemble as
attractive and cheerful as possible, and avoid the
dreariness inseparable from a hospital. The main
considerations which, as we have seen, should guide
us in the construction of our buildings are that
every part must be well ventilated and capable

of being easily flushed with a continuous supply
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The character of the lining of the walls depends Liing of
very largely on the amount of money at command.
We have considered this question in greater detail
in connection with the description of the patients’
bedrooms, and need only say here that we would
advise that the floors be made of teak, with the
joints well plugged and laid on cement, as this
tends to make the building fireproof and at the
same time sound-proof. All walls and partitions
should be lined to a height of 3 feet 6 inches, or
in the case of certain rooms, such as the kitchen
and larder, up to the ceiling, with glazed tile work,
and above this should be oil-painted, or, in the
case of the block for the patients with more ample
means, papered with washable paper.

Where there is any right-angled junction, such podgment
as exists between the floor and the wall, the angles Pe avoided.
are to be rounded. There must be no right angles
in anything, not even in the joinery work, whilst no
moulded or projecting architraves should be used
unless they have plain rounded surfaces, so that no
lodgment for dust may exist.

We would also advise that the ordinary type of Ceilings.
ceiling, with its dirt-accumulating space underneath
the joists, be not used, but that a zinc ceiling be
placed directly on the under sides of the girders and
fixed on a cement bed, and the zinc then painted.

There are several materials on the market, such
6
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fire-drills which are carried out in the more efficient

sanatoria.
Tar PERSONNEL.

[t is necessary to consider this question briefly in
order that we may be in a position to determine the
necessary accommodation.

With regard to the number of medical men, it Medical men.
has been found by experience that no medical officer
can properly supervise more than between thirty
and forty patients on the lines adopted in efficient
sanatoria.  Consequently, in addition to the
medical superintendent, who should have supreme
control, at least two other medical men will be
required for a hundred tuberculous patients. As,
however, during three months of the year one or
other of these will be away on leave, it is advisable,
apart from the possibilities of sickness and from the
fact that the twelve well-to-do people may require
more attention, to have a fourth junior medical man to
assist when required, and to carry out the ordinary
routine laboratory and record work. The medical
men who have charge of the patients will not be
able, according to our experience, to devote much
time to research work. As research is to be a
feature of the sanatorium, it will be necessary to
follow Brehmer's example, and have at least one
specialist in scientific research resident in the sana-

6—2
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to be provided for, we have decided to find accommo-
dation for ten nurses. Two of these will reside in the
block for the more wealthy patients, one on either
floor, and two in the sick block, whilst accommodation
is found in the administration block for six. Nurses
can do much for the comfort of the patients, not only
when the latter are confined for any reason to their
own rooms, but especially when they first arrive at the
sanatorium ; whilst by dining and taking exercise with
the convalescent cases the nurses can insure the
necessary discipline being maintained. They can, in
addition, relieve the servants of a considerable amount
of work. If at any time more nurses are required
for special reasons, they can readily be procured.
In Appendix No. VI., p. 163, we have given Other

! . members
details of the personnel provided at some of the of the

personnel.
sanatoria for 100 or more patients. We are of opinion
that it is the best plan for many of the staff—such
as the clerk, the gardener, the servants who clean
out the patients’ rooms, and others—to reside in the
neighbouring cottages. This is already the practice
at many sanatoria, as, for example, at Siilzhayn.
Accordingly, we have only provided accommodation,
so far as the eighty-eight necessitous cases are con-
cerned, for a secretary, a matron, a cook, ten female
servants, and five male attendants. All these will
have their rooms in the administration block with the

exception of two of the male attendants who will sleep
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windows do not apply in the case of an open-air
sanatorium. The cubic space is of less importance
than the size and position of the ventilating openings.
Within certain limits the larger these openings are
the better, so that a free circulation of air may take
place without causing a draught, or encouraging
what has been called the hurricane treatment. It
has been said that the bedroom should be as small
as possible, as it should only be used as a shelter for
the bed and as a dressing-room. We have seen,
however, that many patients must be confined to
their rooms for considerable periods of time, so that
their comfort in this matter should be considered.
Again, if a room has the windows open constantly it
becomes to all intents and purposes a shaft, and it is
well known that the smaller the shaft the more liability
there is to draught, and this is well exemplified in
several sanatoria where the bedrooms have been
made too small. A further objection to small rooms
is the greater proportion of space taken up by the
furniture, and the consequent difficulty in moving
about. It will be seen turther, from Appendix
No. XII., p. 175, that in many sanatoria the bed-
rooms have a cubic capacity of 1,500 to 3,000 feet.
There is no advantage in having the rooms higher Height.

than 10 feet, although the old arguments about the
air of rooms being stagnant above a level of 11 feet
do not apply to a room in which the windows are
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of 1,680 feet, or when the bay-window—which
we shall presently describe—is taken into account,
1,960 feet. The depth rather than the breadth is
14 feet, as in this way the length of the building 1s
diminished.

The general method of ventilation of the various The

: : g ventilation.
buildings is considered in a separate section, but we
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FI1G. 2—PERSPECTIVE OF PATIENT'S RoOM.

may say here that the ventilation of the bedrooms
will be carried out by means of open windows and
fanlights. In addition, each room will be fitted with
an electric fan for use in hot weather, together with
an upcast shaft with mica flap to prevent down-
draught, which will be placed near the ceiling. The
windows on the south will be placed 2 feet 6 inches
from the floor, so that the patients when confined to
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and open outwards ; they will also be hung from
the top, so that the room may ventilate into the
air outside and protection may be obtained against

rain.

. 1 North aspect
Along the whole length of the northern side Torth ast
are fanlights 2 feet deep and 10 feet wide, which
are flush with the ceiling and open outwards on

to the corridor on a hinge at their lower part, so

Scale 1 foot to 43 in. Fi1G. 4.

that the room ventilates into the corridor (see
Figs. 2 and 3, pp. 89 and ¢o). The door is
3 feet 6 inches wide, in order that the bed may be
readily wheeled out, and is placed opposite a case-
ment window in the corridor.
On the western half of the south aspect of the south aspect.

room, and immediately opposite the door, is a case-
ment window and fanlight 3 feet 6 inches broad.
On the eastern extremity of the south side is
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eastern and the other its western aspect (see
Fig. 5). If the projection thus curtailed is still
too costly, we must revert to straight walls, and
depend on the ordinary windows for the necessary
free circulation of air.

[n most sanatoria some provision is made
against wind, sun, and excessive rain in the bed-
rooms and elsewhere by means of screens, which are

BEG Room

I
.

Scale 1_foof to {5 in FI16G. 5.

also of service in the case of patients who cannot
sleep unless the room is darkened. Schrader dis-
carded venetian blinds, as they collected dust and
were unsuitable, and the same objection holds good
of various forms of storm -shutter. We would
recommend roller blinds, such as are used in shops,
of greenhouse shading, a material which prevents
the entrance of excessive rain and serves to
check the too rapid passage of air, although it

Protection
against wind,
rain, and sun.
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of what lining should be used depends largely on
the amount of available money. Some forms are
cheaper in their initial cost, but require to be
renewed at frequent intervals. There can be no
doubt that the form of wall-lining which is most
readily kept clean and entails the least service is
tiling efficiently laid. ~There are many forms of
artistic tiling on the market which do not make a
room look cold, and although the initial cost is
greater than of some other materials, yet tiling lasts
better than any other material. We therefore
advise that the walls of the rooms should be lined
with glazed tiles to a height of 3 feet 6 inches—that
is, to the height of an ordinary chair. About 1 inch
below the top line of the tiling a small well-rounded
projection may be allowed, as this gives a finish
and prevents scraping of the lining material above
when the upper portion of the tiles is cleaned.
We would recommend oil-painting as the most
satisfactory lining above the tiles, unless there is
sufficient money at disposal—as, for instance, in the
case of the block for patients with more ample
means—to provide for the more frequent renewal of
washable papers, which do much to add to the cheer-
fulness of the room. The colour of the tiling should
be varied in the different rooms, in order to avoid
any monotonous effect.

We have already dealt with the character of
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The furniture must be light, and free from un-
necessary ornamentation, mouldings, or dead space.
[t is important that it should be readily cleaned,
and that the under surface of any article should not
escape this process. It should be smart in appear-
ance, for smartness leads to cleanliness, The bed
should have rubber casters, and the legs of other
furniture should be capped with rubber, as this
prevents the floor from being marked and does
away with much noise. There is no absolute
necessity for a carpet, provided suitable slippers are
used, but one small mat of cane or other readily
disinfected material conduces to comfort whilst
dressing. The hangings must be simple and
readily washed. Pictures add to the cheerfulness
of rooms, but they also add to the service as they
must be kept free from dust, and consequently,
although they may be permitted in the recreation
and dining rooms, they should not be allowed in the
bedrooms unless an ample staff can be provided, or
there is sufficient money at command to arrange for
their being let in flush with the walls.

It is undesirable to have bags and boxes in the

General re-
quirements
af furniture
and hangings.

Whether
wardrobes

bedrooms, so that some form of receptacle must be and cup-

boards

provided. Chests of drawers probably meet all should be

requirements, but it is usual in sanatoria to have
either a cupboard or a wardrobe ; the former are
more expensive as regards construction, but they

7

provided.
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patients are not allowed to have them. There
is no reason why the staff should have open fires. Open fires.
The absence of these cannot be regarded as a hard-
ship, seeing that to all intents and purposes they are
not used in any country except England. In those
sanatoria in which an exception is made, and the
staff are allowed coal fires, we have noticed that
dust collects in considerable quantities. Finally, in
most sanatoria, as time goes on, a large proportion
of the staff consists of former patients who are
better without open fires.

TuaHE LIGHTING ARRANGEMENTS.

There is no doubt that electricity affords the ideal The employ-
means of lighting in any building which is specially electricity.
devised for the reception of people in ill-health. It
gives a most efficient light, does not overheat
the rooms, and does not lead to the formation of
noxious products in the air, whilst it is easily regu-
lated, always available, and saves much expense in
the way of redecoration. All rooms in the proposed
sanatorium, together with some of the shelters and
the covered way, will be fitted with electric light.

The lights will be suitably placed for the varying
requirements of the rooms and passages, whilst the
greater number in the passages, corridors, etc., but
not in the patients’ bedrooms, will be controlled from

the central station, so that, for the sake of economy,
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running behind the dining-room and in front of that
part of the building which contains the kitchen and
other offices—from the rest of the building when
meals are being served.

The patients who are confined to bed are better For patients
without any kitchen in the vicinity, as it is difficult bed-
to control the ventilation effectually and to keep the
air pure ; consequently, their food is to be cooked in
the administration building, and then transferred by
means of Swedish cars to the various blocks. That
Swedish cars effectually keep the food hot, and do not
lessen its palatability at all, is shown by the fact that
many people in London and elsewhere patronize them
for dinner-parties and other entertainments, whilst
cars of very similar construction are frequently used
at shooting-parties to provide a hot luncheon.
Patients in bed will further require their food to be
served on hot-water plates, as they often spend some
little time in negotiating a meal. We have considered
whether the food could be conveyed from one
building to another by means of a pneumatic tube
or railway contrivance, but the estimate given by
the engineers whom we consulted shows that the
cost would be prohibitive ; and, indeed, there is no
occasion for anything of this kind, as the Swedish
cars meet all the necessary requirements.
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be disinfected in the steam disinfecting station which
we propose to place in the engine block. When in
their rooms, patients should spit into receptacles
made of papier-maché. This is sufficiently thick to
require no outer covering of metal. The top must
be so constructed that flies cannot disseminate the
material. Such cups are cheap, and are already in
use, as is shown in Appendix No. XVIII. (a),
p. 199, at six sanatoria. The cups should be
filled to one-third with a mixture of lysol and soap,
as this tends to mitigate the repulsive appearance of
the sputum, and to prevent drying and dissemina-
tion, whilst both Gerlach and Spengler have shown
that lysol effectively diminishes the wvirulence of
tubercle bacilli. The paper cups should be re-
moved each day to the electric incinerator, which
we propose to place in the basement of one sanitary
tower in each block, and there mixed with sawdust
and burnt. By this means the sputum is not con-
stantly being carried through the grounds, as at
some sanatoria. When the patients are out of their
rooms, they should expectorate into a Dettweiler,
Guelpa, or other flask, or any similar contrivance
which can readily be hidden within the folds of a
handkerchief, and which cannot spill its contents.
These flasks should be collected every evening and
removed to the incinerating-room, and there dealt
with as follows : The contents should be mixed with
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The walls above the dado are extremely unlikely to
be infected in a sanatorium where patients are
properly educated in dealing with their sputum, as
has been proved by the researches of many observers,
and a periodical thorough scrubbing with soap and
water has been shown in many hospitals to be all
that is required. When a patient vacates his room, it
may be well to rub it down with bread, which should
be afterwards burnt. If, however, there is any reason
to suspect that mucus has been expectorated on to
the walls, it is better—in view of the fact that
Coates has shown bread to be useless when there is
any sticky mucus on the walls—that these should
be moistened and disinfected by formaldehyde, pro-
vided that a Trillat’s autoclave is used. With other
methods formaldehyde is of no service, and comes
under the same category as all other gaseous methods
of disinfection, which, according to a pamphlet on
this subject of the National Association for the
Prevention of Tuberculosis, are inefficient.

3. Furniture should be well wiped with a duster Furniture.
moistened with a solution of 1 in 100 chlorinated
lime, as Delépine states that this agent does not
injure furniture if the latter is subsequently wiped
with a duster moistened in water. It should be of
such a nature that but little dust collects, and of
such materials that it can be readily disinfected. For

example, most forms of stuffing or of carpet cannot
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THE GROUNDS OF THE SANATORIUM 137

Tur LaviNng-ouT oF THE GROUNDS AND THE
ProOVISION OF SHELTERS.

This, naturally, must entirely depend upon the
character of the available land. No better guide
exists than the magnificent grounds attached to
Brehmer's original sanatorium at Gorbersdorf. Walks Faths.
of varying gradients must be provided—some on the
level ground in the immediate neighbourhood of the
buildings for patients who are restricted to this form
of exercise; other of gradients varying from 1 in
300 to 1 in 60 for the more convalescent cases.
These paths must be carefully prepared, so that they
readily absorb moisture and rapidly dry after rain,
This is best done by laying them down with rubble
or ash (not cinder) under a covering of gravel. The
walks must be varied, so that shelter may be ob-
tained whatever the direction of the wind. Some
paths must be laid through the woods, which give
shelter from rain, sun, and wind ; other must be in
the open. Care must be taken, as far as possible,
to prevent any path overlooking the patients’ bed-
rooms, whilst no path for the use of the patients
should lead downwards away from the buildings
towards the valley, as it is important that patients
in returning from their walk should do so downhill,
and so avoid any over-exertion. The gradients of
the various paths at certain sanatoria are marked
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tion as possible, capable of being readily disinfected,
and cleaned like all other furniture in the establish-
ment, and so placed as to allow a free circulation of
4ir and to take advantage of the natural beauties of
the couﬁtry, Fig. 18 shows a simple form. Itis
best that many of them should be made to turn on a
pivot, as in this way shelter from any wind is readily
obtainable; in cases where the natural configuration
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F1G. 18.—SHELTER.

of the grounds affords sufficient shelter, fixed huts may
beused. Itisan advantage thatsome of the shelters
should be fitted with electric light. Leriche advo-
cates the establishment of a cordon sanitaire round
the grounds, but there is no reason why convalescent
patients should be confined to the private grounds
of the sanatorium, unless these are very large, pro-
vided that they do not go near places where there is
much dust or human traffic. In addition, provision
must be made for the necessary supply of vegetables,
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the accompanying plan (Fig. 21). A superintendent
and a separate staff of servants will be attached to this

block.

FI1G. 2I.

6. Block for Engine-house, Laundry, Disinfecting-station,
and Research Laboratories, together with a Post-imortem Room,
Mortuary, and other Accommodation (see Fig. 7, p. 122).—
The laundry and disinfecting-station are of the most
modern type and communicate with one another. Ample
provision is made for the elucidation of bacteriological,
pathological, chemical, and other problems in connection
with tuberculosis. A post-mortem room is in connection
with the laboratories, and a mortuary is conveniently
placed near the road. The engine-house is placed in the
same block, but in such a position that no vibration will
be communicated to the laboratories. It will contain the
necessary electrical plant, together with accommodation
for an engineer and his wife.

Each voom for an individual patient (see Figs. 2 and 3,
pp- 89 and go) is 10 feet high, 12 feet broad, and 14 feet
deep. The way in which the walls are to be lined depends
upon the amount of money available, but we propose that
they should be lined with artistic glazed tiling to the
height of 3 feet 6 inches, and then oil-painted. In the

10—2
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air. 'We regard these projections as most useful, but we
have arranged the buildings in such a way that they can
be dispensed with, without affecting the general scheme,
if there is not sufficient money available for their erection.
On the western (or eastern, as the case may be) half of
the southern aspect is a window 3 feet 6 inches wide.
Above these casement windows in all cases are fanlights,
the top of which is flush with the ceiling. The casement
windows commence 2 feet 6 inches from the floor. Each
room will have a special piece of furniture, open at the
back so that it may be thoroughly cleaned, and com-
prising wardrobe with sloping roof, drawers, looking-glass
and washhand-stand, in addition to the ordinary furniture.
Light perforated blinds are provided for protection against
sun and rain.

With the exception of two spare bedrooms in the block
for patients with more ample means, no rooms are pro-
vided for wisifors, because we are of opinion that any
visitors who may be permitted to come to the sanatorium
from time to time are best housed in neighbouring
cottages. No church or chapel will be provided, as we
hold that anything which tends to make tuberculous
individuals congregate under cover is to be avoided.
Services, moreover, may readily be held in the open
air. The lighting will be by means of electricity. The
ventilation will be almost entirely by means of open
windows. In addition, each patient’s room is provided
with an electric fan for use in still and hot weather,
together with a small shaft with mica flap to prevent
down-draught. The larger rooms, such as the dining-
rooms, and other parts of the building, such as the kitchen,
water-closets, and the like, are amply provided with
electric extractor fans.

All heating and cooking will be carried out by means of
electricity, with the exception of the heating required for
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(¢) Linen, coverings to cushions, ordinary clothes,
small mats, wicker chairs, mattresses, and the
like, will be collected in suitable receptacles and
treated in the steam disinfecting-station.

(d) Articles which cannot be sterilized by steam,
such as books and combs, will be disinfected by
formaldehyde, generated by a Trillat’s autoclave
in a special chamber.

(¢) Crockery and knives and forks will be treated in
ordinary surgical sterilizers.

(f) Old articles, dust, and refuse will be dealt with
in a special dust-destructor attached to the
engine-house.

FACILITIES FOR OBSERVATION AND RESEARCH.

I. Observation.—X-ray, dental, and throat rooms with
test laboratory and record-room are provided in the
administration building.

2. Research. — Two laboratories for bacteriological,
pathological, chemical, and physiological work, research-
rooms, an animal house, and a post-mortem room, ete.,
are placed in the laundry block. Facilities for meteoro-
logical observations are also provided.

THE GROUNDS
will be carefully laid out with paths on the flat and
of varying gradients. These paths will be of such a
nature that they dry readily after rain. Shelfers, some
of them on pivots, are provided (see Fig. 18, p. 139).
The grounds and some of the shelters will be efficiently
lighted with electricity. The various buildings are con-
nected with the administration block by a covered passage
(see Fig. 19, p. 141). This in the immediate vicinity of
the buildings is open, but elsewhere a central glazed
screen, placed at intervals, will give shelter from the wind.
On the outer portion of this covered way on either side
are seats at short intervals, which are protected by the
overhanging roof. By this means patients who are unable
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APPENDIX IV

SpowiNg THE Crass oF CASES REFUSED BY FORTY-
EIGHT SANATORIA

(@) Sixteen Sanatoria which wvefuse only those Patients
who are i a Moribund Condition.— Nordrach Colonie
(discourages diabetes), Rudgwick, Cotswold, Montefiore
Home, Friedrichsheim, Hohenhonnef, Rossclare, Zarskoje
Selo, Dunstone Park, Grampian, Holne Chase, Vale of
Clwyd, Nordrach in Wales, Linford, Guimar, Rostrevor.

(b) Twenty-four Sanatoria which only vefuse Advanced Cases.
—Loslau, Waldhof-Elgershausen, Falkenstein, Reibolds-
griin, Moorcote, Chico Springs, Luitpoldheim, Rupperts-
hain, Halila, Braunwald, Stilzhayn, Reknaes, Consumption
Sanatoria of Scotland, Belzig, Nordrach on Dee, Haute-
ville, Whitehaven, Laurentian, Nordrach on Mendip,
Loomis, Davos Dorf, Durham, Canigou, S. des Pins.

Others refuse cases in which there is excavation (Adiron-
dack), laryngitis (Trespoey), cardiac or asthmatic affec-
tions (Montana), chronic alcoholism (East Anglian), and
the like. Others, such as Crooksbury, refuse patients who
(@) are moribund, (b) have both bases affected, (¢) active
laryngeal tuberculosis, or (d) a temperature over 103° F.
A certain number refuse all save those in a very early stage
of the disease.
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DETAILS OF HIGH-PRESSURE WATER SYSTEM.

Perkins’ system demands the use of a series of water-
pipes of wrought iron and sufficiently strong to withstand
a pressure corresponding to very high temperatures (pipes
13 inch external diameter). A part of the circuit is coiled
up and exposed to the heat of the furnace. The water
circulates with great rapidity, in spite of narrow bore of
pipes. The temperature is regulated by fixing the pro-
portion of the length of pipe in the furnace to the length
outside. This is usually 1 to 1o. Thus, a 1,500 feet
long run of pipe will have in the furnace a coil of only
150 feet. The high temperature of the pipes, though
useful and desirable from the fact that the distribution
of heat takes place to a greater extent by radiation than
is the case with low-pressure systems, makes it essential
that proper precautions should be taken in the working of
this system.

APPENDIX XVII (&)

(GENERAL SPECIFICATION FOR THE MNECESSARY ELECTRIC
INSTALLATION IN THE PROPOSED SANATORIUM

Until the site selected is known, the means of producing
the necessary electrical energy cannot be definitely de-
cided upon; water-power if available is, of course, to be
preferred. Failing this, the next best from the sanatorium
point of view will be power generated by oil-engines. It
is to be feared, however, that the cost will render this out
of the question, in which case gas-engines will have to
be used, the gas being produced by one of the various
methods which do not entail the use of coal, unless
ordinary mains are available.

Distribution—From a convenient central position in the
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administration block separate cables for the lighting and
heating services to be run underground to independent
distribution boards, situated in a convenient position in
each of the isolated patients’ blocks. The circuits are
then to be split up into a convenient number, each pro-
tected by a double pole safety-fuse for controlling the
individual lights and radiators throughout the building.
The whole of the #nterior wiring, both for the lighting and
heating services, to be run in brazed and screwed tubing
(the lighting and heating services to be in separate tubes)
provided with suitable junction-boxes let into the walls or
laid under the floors. In order to prevent any accumu-
lation of dust, in no portion of any building used by
patients are the conduits to be run on the surface. The
switches controlling the lights are to be sunk flush and
covered with a plain flat cover, leaving only the button
exposed, so as to collect as little dust as possible. Fitfings
of either the bracket or pendant type to be of a plain
description. Pendants to consist of an enamelled tube
screwed to the service tubing at the one end, and to the
fitting at the other, the whole arranged so that it can
be readily cleaned and freed from dust by wiping with a
damp cloth, without injury to the wires.

The heating of the various portions of the building is to
be done with electric radiators of a plain and substantial
description designed to obviate, as far as possible, the
accumulation of dust, and at the same time to be readily
removed and cleaned. Each radiator to be wound with
two or more independent coils, each provided with a
switch to allow the degree of warmth to be regulated
as required. The radiators to be supplied by separate
services to the lights, and a wall socket and switch, both
sunk flush, to be placed in a convenient position in each
room. The flexible cord from the radiator to the wall
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for thirty seconds. In the light of more recent work,
these observations of Yersin could not have been made
with nummular sputum, for T. H. Elliott has shown that
a solution of 1 in 20 carbolic acid does not affect the
central portions of nummular sputum, even after twenty-
four hours. Jaeger asserts that 5 per cent. carbolic acid
destroys the bacilli in dried sputum in five minutes.

Formaldehyde.—Steinitz has shown that this agent in the
form of vapour is able to destroy the bacilli in dried sputum,
but that when it is used in solutions of Io per cent. and
25 per cent. (of the commercial 40 per cent. formaldehyde
known as formalin) ordinary sputum is not affected.
Muthu has recently spoken highly of formaldehyde for
room-disinfection. Kenwood in 1897 published the follow-
ing conclusions at the Leeds Sanitary Congress :

1. Simple evaporation of solutions of formic aldehyde
is inefficient when tested bacteriologically, as
a large proportion of gas is polymerized into
trioxymethylene, which gives off aldehyde very
slowly.

2. Trillat’'s autoclave is the best of all methods for
disinfecting a room by means of formic alde-
hyde. A 4o per cent. solution of formic alde-
hyde is heated under pressure in an autoclave
provided with a thermometer and a pressure-
gauge, and a little chloride of calcium is placed
in the solution. Practically all the aldehyde is
given off before the water comes off as steam, as
the boiling-point of the calcium chloride solution
is well above 100° C., while the gas comes off
below the temperature.

The drawbacks to this apparatus are its weight
and cost (£18), and the attention it requires.
The cost of disinfecting an ordinary room, apart
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APPENDIX XIX 200

quite separate and distinct from all water-closet or similar
supply.

The sanitary arrangements in each tower to be on the
most approved system, so as to allow the complete
removal of all excreta and all liquid refuse, all fittings
being pfoperly trapped to avoid the entrance of sewer-gas
into the building, but without interfering with the free
passage of a current of fresh air through all soil and
waste pipes.

Water-Closets.—The water-closets’ apparatus will be of
an improved ‘ wash-out’ type or a ‘ valve closet,” with the
traps connected by branches into a main stack of heavy
lead soil-pipes, which at the foot will join the iron (or
olazed stoneware) drain. The apparatus will be flushed
with 3 gallons of water after each use from a water
waste-preventing cistern fixed 6 feet above the seat. The
soil-pipe will also be carried up above the level of the
flat roofs as a ventilating shaft, to allow of a free passage
of air to a sufficient height to prevent any escaping sewer-
gas becoming a nuisance to anyone on the roof. Proper
z-inch lead anti-syphonage pipes will be taken from the
back of each trap to prevent the water-seal in the trap
being disturbed by the suction of air when other apparatus
is in use, and will also be carried up well above the roofs.

Sinks.—The housemaid’s sinks will be of an improved
type of glazed stoneware, having special provision for
thoroughly cleaning bed-pans, etc., together with accom-
modation for general washing up. They will be trapped
and connected by branches into a main stack of heavy
lead soil-pipes in a similar manner to the water-closets,
will join the iron (or stoneware) drain at foot, and be
carried up as a ventilator above the level of the flats.
They will also have anti-syphonage pipes.

Baths.—Each floor of the sanitary tower to have a
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which the latter contains, and is purified by the agency
of the aerobic bacteria. In addition to promoting the
admixture of liquid and air, the filtering material serves
the further important purpose of affording a resting-place
for the bacteria, which would otherwise be washed out at
every discharge. To secure the utmost efficiency, these
organisms must be brought as near their work as possible;
in other words, the interstices should be narrow, so that
no portion of the liquid may be far from the filtering
medium. The latter should be in small pieces, so as to
afford the maximum superficial area; but, on the other
hand, it should not be so fine as to prevent the liquid
from passing away freely. In order to secure efficient
working, and at the same time to maintain the filters in a
proper condition, they must be employed in regular rota-
tion. For this purpose an automatic alternating gear is
introduced in which the various stages of filling, resting
when full, discharging, and aerating, are brought about in
turn by means of an overflow from the filter last filled.
The whole installation is thus rendered completely auto-
matic, the attention required being reduced to an occa-
sional visit of inspection, oiling the bearings of the gear at
long intervals, and throwing the spare filter into work, in
place of one of the others, every second or third day.
Speaking generally, the complex organic substances
present in the crude liquid are broken down in the septic
tank into simple forms, of which ammonia, carbonic acid
gas, nitrogen, hydrogen, and marsh gas may be mentioned.
Most of these pass off as gas, but the ammonia which is
dissolved in the tank effluent requires further treatment
by oxidation. This is accomplished in two stages, the
first producing nitrous acid, and the second resulting in
the formation of nitric acid. The nitric acid attacks the
alkalies present, and appears in the filtrate as nitrate of
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