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ON HOUSING AND DOMESTIC ARCHITECTURE o

1t must not of course be forgotten, that the provision of
a free supply of good vegetables 18 every?fhere an essential
to health, and is in many localities obtainable in no other
way than by the maintenance of a garden, and that unde:r
such circumstances, it is probably safest to keep their
cultivation under personal supervision ; but where such an
accessory is indispensable, its attendant dangers should
always be carefully borne in mind, and care shﬂuliil }Je
taken that the garden should be so worked as to avoid its
becoming a breeding place for mosquitoes. A house for
example, such as that shown in the subjoined sketch,

Fig. 1.—A Regular Mosquito-trap Bungalow.

makes, doubtless, a very inviting picture, but when lived
in, it would be found that the fine trees almost completely
cut off the breeze, that the beautiful creepers render the
verandahs and the rooms behind them * stuffy,” and that
the wealth of vegetation, combined with the arrangements
for irrigation, render it a veritable paradise of mosquitoes.
Coming now to questions of general plan, one of the
first essentials is that the floor level should be well raised
above that of the surrounding ground. In most localities
this object is attained by simply forming a platform of earth
dug from some situation hard by, so as to form a plinth ;
and too often, the excavations for the purpose are made
absolutely without plan or method, and result in the pro-
duction of a number of irregular depressions, close by the













ON HOUSING AND DOMESTIC ARCHITECTURE i

Many Indian houses are spoilt by want of attention to
this point, especially those of long standing ; for thﬂugh the
original plan may have been fairly sound, the desire for
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F1a. 8.—Ground plan of an existing ** up-country ¥ Indian Bungalow, in
which the doors and windows are well placed, (The dotted lines represent
wire gauze screens.) Scale, 18" = 1-,

additional accommodation generally, in course of time, leads
to additions, and especially to the enclosure of verandahs,
whereby rooms, originally light and airy, are quite cut off










10 CLIMATE AND HEALTH IN HOT COUNTRIES

There can be no doubt that this baneful practice of
keeping children shut up in darkened rooms is one of
the principal causes of the blanched and enfeebled little
ones so often met with in India; for they suffer promptly
from deprivation of light, though they are wonderfully
tolerant of heat, and if unchecked by their anxious mothers,
will follow their own wholesome instincts, and be found
romping and tumbling about with the servants and orderlies
in the verandah, at temperatures that make their parents

devote anxious consideration to the question of crossing
a room,

Fia. 5.—Bketch of bungalow with terraced roof, of a type very common
in the Punjab and United Provinces in India. Speaking generally, this
bungalow is well planned. Its faults are that the verandah is too low-
pitched, leaving a needlessly large proportion of the external walls exposed
to the full power of the sun. The dormer or ventilating windows also are
too low down, as they leave several feet of confined ** dead " air at the top
of the rooms. They should have been placed close up to the cornice.

The third important consideration in planning a good
tropical house is that the outer walls should, as far as pos-
sible, be shielded from the direct rays of the sun by ample
verandahs., Objects exposed to the full glare of the sun soon
become so hot that it is difficult to handle them, reaac_hing a
temperature 40° or 50° F. higher than that of the air, and
though building materials conduct heat but slowly, they_dn
so very surely, so that the air within any bulding with
extensive unshielded sunward walls cannot fail to be con-
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56 CLIMATE AND HEALTH IN HOT COUNTRIES

h:eaidea w}.ﬁch ?'t 18 very doubtful if meat is really more nutri-
tious or digestible, when eaten “raw.” All parasites of this
class however, are killed by a temperature of 140° F., and as
tl_ﬂa blood contained in the meat turns brown at this heat, no
risk is run, provided it has lost its pink colour.

Eggs, whether consumed raw or cooked, are perfectly
Bai{e as long as they remain in good condition: and so may be
relied upon greatly where supplies are of doubtful quality.
It is useful to remember that they keep much longer if the
shells be well smeared with oil.

Fish.—On account of its easy digestibility, fish forms a
very desirable article of food for the tropical resident, but
it is almost needless to say that the greatest care is neces-
sary to secure its being brought to the table in the freshest
condition. On this account fish transported for long dis-
tances in ice in such climates should always be regarded
with suspicion, for most medical men who have practised
long “up country ” must recall cases where disagreeable
consequences have resulted from its use. I cannot say that
I have always found myself able to resist the temptations
of ice-carried pomfret from Bombay, but would give this
hint that fish so transported should never be eaten in the
form of “ made dishes,” but always either plainly boiled or
fried ; under which circumstances the first mouthful can
hardly fail to make apparent the least sign of commencing
decomposition. It is safer, however, in inland places to
rely on river fish; and in their case the muddy flavour,
which so often renders plainly cooked fish unacceptable,
may often be masked by cooking them with tomatoes or
other vegetables, or by boning them and serving up as a
curry, only please consult “ Wyvern,” or some other com-
petent authority, before instructing your chef; for a curry
is not mulligatawny soup with scraps of food floating in if,
as so many people who have not lived in India appear to
imagine, and fish curried a I Anglais is most uninviting.

Vegetables—A free supply of these is essential to
healthy nutrition in all climates, and especially so in the
Tropics, where it is desirable to restrict the amount of meat
consumed. Hnglish folk might with great advantage take
lessons from our neighbours across the channel, by intro-

























64 CLIMATE AND HEALTH IN HOT COUNTRIES

what the eye has not seen, but those who do so expose
themselves to the certainty of consuming unspeakable
nastiness.

I remember well how our mess committee decided that
each week a couple of officers in turn should inspect the
officers’ kitchen. Being the first on the roster, the senior
major and myself proceeded to make our first inspection.

As we were expected, a very salutary, and probably much
needed, clean up had been effected, and we found little
to eriticise till we turned to go away; when making for the
door, the kindly major, who could never resist the sight of
a child, espied sitting behind the door the brown but
cherubic form of the butler’s little boy, dressed in the
national costume for children of his age of a piece of
string. So he strolled towards the child with the inten-
tion of gratifying his little friend with some coppers to
purchase sweets, when the urchin respectfully sprang to
his feet and revealed the fact that the stool on which he
was sitting was a huge round of spiced beef, which had
fiured on the sideboard at breakfast, and was meant to
reappear at lunch. Now we all know that our food must
necessarily be more or less handled, but, on the whole, most
of us would prefer it not to be sat upon; and our visit
resulted in the provision of a proper safe for cold provisions,
which, as a matter of fact, was wanting,

This is hardly the place for any detailed consideration of
culinary matters, but I would commend to the careful con-
sideration of every tropical housekeeper ‘* Wyvern's ™ excel-
lent article on “ Our Kitchens in India,” in his book already
quoted. There is only one point on which the writer would
be disposed to disagree with his authority, and that 1s as to
his recommendation of coal and English kitchen ranges; for
whatever may be the case in Madras, this would, for many
reasons, be in most places impracticable. Gha,rm:a,l s a
fuel which, no doubt, requires a great deal of attention, but
native cooks are quite accustomed to this, and, trc_mble
apart, its cleanliness and freedom from smoke makes 1t an
ideal fuel for cooking, and the antiseptic properties of the
charcoal dust in the kitchen are not to be despised.



















70 CLIMATE AND HEALTH IN HOT COUNTRIES

by means of * tatties,” as well as in a machine known as the
thermantidote.

Tatties are thick, loosely-woven mats, made by binding a
thatch formed of short lengths of a scented grass (known as
khaskhas) to a frame-work of bamboo, which are constructed
to fit the frames of the windward doors and windows, and
are kept constantly wet by a man, who goes from one to the
other throwing water on them. Their efficiency depends
entirely -on the amount of wind, and to maintain a good
current it is of course necessary that one or more of the
leeward doors should be also kept open, a fact of which it
is often difficult to convince the ladies, who, in their intense
eagerness to shut out the heat at all costs, not unfre-
quently succeed in shutting it in instead. Given a fairly
good breeze, and a waterman who does his work well, it is
possible to produce a very marked amelioration of the
temperature ; and the free passage of air through the room
goes far to neutralise the dangers of dampness. Of course
neither these appliances, nor the thermantidote, can act
except in dry heat, so that their usefulness is quite con-
fined to the dry months of inland climates.

The thermantidote, in its usual form, is a large wooden
drum, within which revolves a system of fans, one of the
upper quadrants of its circumference being removed and
replaced by a horizontal tube, which projects through an
opening in a temporary screen into the room to be cooled.
The sides of the drum, through which the axle projects, are
replaced, in the middle, by small tatties, and the effect of
driving the fans (which work like those of a paddle boat, and
not on the principle of the screw) is to draw air through
these small wet mats and drive it into the room. Some of
the more elaborate sort are provided with a miniature pump,
which delivers water on to the mats from a trough below,
the pump being driven from the same multipl?ing W]’.‘fEEl
as the fan. In thoroughly dry weather, it 18 quite possible
to reduce the temperature of a room by fully ten degrees by
means of these machines, but they are treacherous arrange-
ments, especially for those who allow themselves to be
tempted to sit in the full force of the current, and are

























78 CLIMATE AND HEALTH IN HOT COUNTRIES

Now mincing is in no sense a substitute for chewing, and
as 1t 1s disagreeable to swallow a large piece of food without
proper mastication, it is better to err on the side of cutting
too large than too small. Moreover, the cutting up of the
food too finely actually trains the child to bolt its meals, and
this causes it to acquire a most harmful habit, of which it
will be very difficult for him to break himself in after life.

On the other hand, many children take up the almost
equally injurious habit of churning their food about in the
mouth for an unreasonable time. This habit is a very
common one with Anglo-Indian children and should always
be checked, as the prolonged mumbling of each mouthful
stimulates an undue flow of saliva, and produces dyspepsia
by flooding the stomach with it. Tt is really, I believe,
due to want of appetite, and 1s generally caused by
the monotonous and insipid diet to which children are
often confined, while they watch their parents consuming
appetising dishes which they are not allowed to touch.
Surely it is hard to expect the child to swallow a stodgy
mass of boiled flour and milk, with the savour of erisply
fried bacon under its nose; and why should a child whom
Nature has already provided with a full set of teeth be less
able to digest a simple wholesome article of food, such as
this, than an adult? No one would suggest the giving of
large quantities of such delicacies, of which, indeed, adults
very commonly consume a good deal more than is good for
them; but some bread and butter with a few scraps of
bacon and some bread crisply fried in the fat, eaten with
a relish that stimulates the proper flow of the digestive
secretions, is surely more likely to be properly assimilated
than some insipid mess, eaten under compulsion, with
difficulty and loathing.

It is often impossible to find any good reason for popular
maternal notions as to what children should eat, drink
and avoid, but the broad principle underlying it appears to
be that anything nice is necessarily harmful. * Children
should be given only simple food.” Doubtless !—but what is
“gimple food”? Food, I take it, which it is a simple job
to digest. But it is quite a mistake to imagine that every























































96 CLIMATE AND HEALTH IN HOT COUNTRIES

mon, in warm weather, in water standing in small stagnant
pools, broken crockery, old tins, and so forth.

When full grown they are about a quarter of an inch in
length, and vary in colour from bright green, through
brown to black. Two principal forms may easily be distin-
guished by the difference between the structure of their
breathing organs. The first and commonest kind, of which
the common English gnat (Culez pipiens, L.) is a good
example, has a long breathing tube projecting from the back
close to the tail, so that it looks much as if the hinder part
of the body were forked.

Fi16. 7.—Larve and pupa of Culex mosquitoes, as seen when viewed from
the side of a tumbler or other transparent vessel of water. Drawn from
a photograph of the living insects.

As will be seen from the above illustration, only the tip
of the breathing tube is kept at the surface of the water,
while the body and head hang down into it in a slanting
position, so that the head is the most deeply immersed por-
tion of the insect. In the other kind there is practically no
breathing tube, the air-vessels opening almost flush with
the surface, though in the same part of the body ; and hence,
in order to keep these openings at the surface, the larve
must needs lie horizontally at the surface, looking much
like a small blackened straw, and on closer inspection are
seen to bave an outline not unlike the ornamental keyhole
plates often seen in old-fashioned furniture. They gener-
ally lie with their tails supported against some solid object,





















































































120 CLIMATE AND HEALTH IN HOT COUNTRIES

find rooms with four or five doors, all opening in the exterior.
Though desirable and even necessary for free ventilation, no
room can possibly require more than a single door opening
on the outside, and in a well-planned house with suitable
corridors, there is no real necessity for more than one or
two exterior doors to the whole house. All outside doors,
then, not absolutely necessary as such, should be treated as
windows and permanently closed with single frames of wire
gauze, so that the number of the more expensive double
spring doors may be reduced to a minimum. In Tropical

Fia. 11.—Railway servant's cottage in the Roman Campagna, protected
against the entry of mosquitoes by Professor Celli’s method.

climates it is, however, essential that a considerable area of
verandah should be included within the protected area, as
a good deal of time is necessarily most pleasantly spent in
the verandah, not only in the evening, but during the rains
throughout the whole day. On this account a northern
verandah should be the one selected for protection in this
way.

The main obstacle to the adoption of the plan is un-
doubtedly the expense, which would amount to £20 or £30
for an ordinary Indian bungalow, and though this may
appear by no means prohibitory in the case of permanent
residents, it puts the matter practically out. of the reach of
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even well-paid officials, as they can never count on enjoying
the benefits of any permanent improvement of this sort for
more than a few months; the wisdom of our rulers almost
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Fia. 12.—Ground-plan of an existing up-country Indian Bungalow, to show
method of adapting one (Profusser Celli's plan) of wire gauze protection. The
dotted lines represent the wire gauze screens. I.G.D., double spring doors of
wire gauze ; &.0.0., single spring door of wire gauze combined with existing
ordinary door; B.R,, bath-room ; D.R., dressing-room. Scale, 18" = 1.

always leading them to transfer an officer to another station
long before he is likely to have thoroughly learned his way
about the streets of the town he has to govern,









124 CLIMATE AND HEALTH IN HOT COUNTRIES

enormous advantage of combining the protection of the
net with the comforts of a punkah. For this idea I am
indebted to Mr. Symmonds, of Rosa, whose contrivance I
Presume 1t 1s, as I have certainly never seen beds fitted in
this way in anyone else’s house. For sleeping out of doors
in the open, the net must, however, be of the usual fashion :
as if the wind be at all strong, a weighted hem would nul:
suffice to keep the net closed. It is therefore important
when sleeping out to use a large bed, so that contact with
the net may be less likely to happen; and the top of the

Fra, 13.—Bed arranged with a low mosquito-net frame, with punkah above it.

net should be formed of ordinary calico, so as to keep off
the dew. Not unfrequently the mesh of the netting sold
for making mosquito nets is too coarse, a point of some
mmportance, as Anopheles mosquitoes in particular are
adepts in creeping through small openings; and as the
writer has found it impossible to confine them in enclosures
formed of the coarser patterns of net, 1t may be concluded
that such a material is equally inadequate to keep them out.

References to the protection against malaria afforded by















































































































































































182 CLIMATE AND HEALTH IN HOT COUNTRIES

gressive. As a matter of fact, out of some hundreds of
specimens of drinking water examined by the writer in
Assam, where the disease is extremely rife, in no one
case was there anything found to show that the malady
was commonly conveyed in water, but the contingency is
clearly a possible one; and in any case, it is clear that very
moderate care as to food, water, and personal cleanliness
would suffice to render infection impossible. From what
has been said, it is easy to understand that the disease
i1s practically unknown among European residents whose
habits have reached the most moderate degree of refine-
ment ; but though it may not affect the planter's health, it
reacts most seriously on his pocket, owing to the disastrous
amount of sickness and mortality it gives rise to among his
native labourers. Now it is perfectly obvious that this
disease can be easily prevented by the most ordinary
measures of conservancy, and the question whether the evil
can be obviated or not, is purely one of whether the
master has the will and power to insist on the use of proper
latrines. This, however, is by no means so simple a matter
as 1t looks, where one has to deal with labourers belong-
ing to a primitive stage of civilisation. Once seen, the
disease is easily recognised by the deadly pallor of the lining
membrane of the eyelids, and of the tongue, especially the
latter, which looks much like a piece of a wet, pipe-clayed
buff belt. By treatment with vermifuges and careful nursing
there would be little difficulty in curing people of European
habits ; but only those who have had to attempt it know
how impossible it is to get semi-civilised people to adopt,
or even submit to, what to us are the most ordinary sick-
room comforts, and as a matter of fact, there is very little
hope for a native who is at all seriously affected with these
parasites.

The best vermifuge we have is thymol; three doses of
30 grains each, given within six hours, followed up by a
dose of castor oil. A certain amount of caution is required
in giving this to cases in a very weak st:?.te,_hut after all
it is the only chance for them. This medication may have
to be repeated once or twice, at intervals of a week, and

AR,























































































































































T ——

46 OUTLINES OF TROPICAL CLIMATOLOGY

there is generally a certain amount of malaria to be met
with about the drying up of the rains. Its uniformity and
mildness, coupled as it is with great dryness, suggests that
the site might well be utilised for certain forms of chest
disease.

OrivaTe oF Appi-Ucrl, ERYTHREA (SERAHE). TLaT. 14° 53' N. ;
Loxag. 88° 48' 40" E. ErevaTioN 6,638 FeeT.

Mean Moean Maxi a3 [ BE
M Temperature Tq}mp:r:.:&:am “mﬂwmﬂ“ 5% _,| Bainfall 1=
onth e é >
= =
| FEr | B R T [ c. B8 | s | mm |23
January ..| 649 | 18:2 | 79-0 | 260 | 51'G | 109 | 396 |002| 03| 2
February .| 66°3 | 190 | 81-2 | 27-4 | 519 | 411-0 | 286 | 0-11 27| 16
March ..|T70°6| 24-3 | 870 | 30:6 | 555 | 131 | 300 |062 | 153 | &6
April oo TO:4 | 24-3 | B | 20T | 666 | 188 | 353 |051 | 228( 983
May JT06| 243 | 845 | 201 | 582 | 145 | 86'6 |1'B5| 362 |10-3
June lea-5| 208 | #2:8 | 279 | 604 | 157 | 891 | 241 | 6O'6| 153
July J6e4-8| 479 | 786 | 282 | 545 | 126 | T1-9 | 5830 | 1359 | 250
August .. 63-8| 176 | 784 | 229 | 546 | 4128 | T4-1 | 7T-05 | 1791 | 24-3
Beptember| 67-5 | 19°7 | 78'6 | 269 | 56°2 | 133 | 53+4 | 145 | 36'8B| 66
QOctober ../ 676| 49-7 | 80-3 | 28-8 | 544 | 12:4 | 530 | 065 16| 2
MWovember | 654 | 185 | 786 | 25:8 | 525 | 41-3 | 486 [0-19| &2| 16
December | 635 | 17-3 | 78:0 | 255 | 500 g9 | 423 |0:32| B3| 16
Year .. | 660 19°3 | 802 | 26'B | 54T | 126 | 456 | 202 | 513-0 |107-2

Travelling, however, in Somaliland is necessarily arduous,
as the country is nearly impassable during the short rainy
season, and intense heat and great suffering have to be
encountered in the low-lying valleys, owing to the waterless
character of the country and the intensely desiccating effects
of the air, which, elsewhere than on the coast, is intensely
dry. The frequent dust storms are also a source of much
discomfort and even of danger.

Once issued from the Red Sea and arrived in the
Gulf of Aden, things begin to improve, as although
the thermometer may show but little difference from
the conditions left behind in the Red Sea, it is at once
felt that the heat is of quite a different kind, and that it 1s
not, as Gilbert's heroine would describe if, ““ such a stuffy
class of death.” There is nearly always a fresh sea breeze,
and for several months of the year the climate is much less

oppressive than that of Bombay, especially in the spring.
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72 OUTLINES OF TROPICAL CLIMATOLOGY

tfzmperaturas, an amount of both diurnal and annual varia-
tlm? that is very remarkable in a place so close to the sea.
Strictly speaking, indeed, it should not come in the category
of hot climates at all, but in the absence of other accurate
material it is valuable for the purpose of showing how soon
tropical temperatures are left behind as we proceed north-
ward along the Pacific coast of Asia.

' The Malay Archipelago.—Consists of a number of large
islands situated on either side of the Equator, and generally
too close to it to enjoy the benefits of a well-developed

monsoon.
Baravia. Lar. 6° 11' 8. ; Loxa. 106° 53' E,

Mean Absoln 2B BE

Month Temperature ‘;'thzn:iun:.IIEl 'ﬁlll{.].EL.;:|'E'I.]:‘|;EB s3 anr.lnil:::ﬂfhh E'E'
o oy

F. a F e. F. Q. ok Ins. | Mm. | 28

January ..|77-6 | 25-4 | 91-5 | 331 | 68-4 | 20-% |87-1|13-75| 850 | 225
February .| 77-6 | 25'4 | 905 | 32:6 | 69-1 | 20-7 |87-5|12:56| 819 |20'7
Mm‘lch «+| 786 | 25'8 | 906 | 326 | TO-3 | 24-2 | 859 T-53| 4104 | 174
April «+| 79°4 | 268 | 905 | 82:5 | 703 | 21-3 |85 478 | 4241 [14-1
May .| 795 26-F | 91-1 | 329 [ 708 | 21-3 |R3:G| 848 88 | 92
June «.|79°4 | 263 | 905 | 32-5 | 686 | 204 |831| 564 g8z | o1
July ..|78°5| 258 | 900 | 322 | 670 | 194 |80'8| 2-53| 63| 69
August .. 789 | 260 | 924 | 33-4 | 670 | 19°F | 77T | 1-49 38 | 80
September | 79:5 | 26°4 | 940 | 343 | 66°0 | 189 |77-5| 274| 63| T8
October ..|79:7 | 26:56 | 950 | 35:0 | 690 | 206 | 79:0| 4-19| 106 | 100
November | 79-1| 262 | 96°0 | 356 | 682 | 202 | 82-:0| 508| 127|137
December | 78-2 | 25T | 925 | 386 | 700 | 211 |B4:8| 9:03| 229 |19-0
Year ..|78'9| 260 | 96:0 | 356 | 65-2 | 202 |B82:8|70'7T1 |1,796 |154:9

South of lat. 10°—12°, a north-west monsoon, develop-
ing in October or November, takes the place of the south-
west monsoon appearing in May in northern latitudes,
and when we are sufficiently far from the Equator to be
clear of the zone of calms and variable winds, it is the
development of this wind that determines the appearance of

the rainy season.
This, however, does not so much affect the Malay Archi-

pelago, as nearly the whole of it is within the zone of double
annual rainy seasons, and the winds on which they depend to
ternper the tropical heat are mainly land and sea breezes of

necessarily very variable direction.
The Dutch have long had a first-class observatory

established at Batavia, the capital of Java, and their results
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