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of albuminous matter of membrane by fatty and other
insoluble bodies which seem to occur in the digestion
of food. Still more remarkable and suggestive are
the fluid compounds of silicic acid. The fluid alcohol
compounds favours the possibility of the existence of
a compound of the colloid albumen with olein, soluble
also, and capable of circulating with the blood.”

The feebleness of force which holds together two
substances belonging to different physical classes,
one being a colloid, and the other a crystalloid,
deserves notice. Thus in hydrated silicic acid,
the combined water (crystalloid) leaves the acid
(colloid) to diffuse into alcohol, and if the alcohol be
repeatedly changed, the entire water 1s thus removed;
alcohol (another crystalloid) at the same time taking
the place of water in combination with silicic- acid
forming alcosel. But with alcogel, the solid com-
bination of alcohol with silicic acid, the process is
reversed, alcohol dialysing out, and water entering
into combination.

A tendency to spontaneous change, which is ob-
served occasionally in crystalloids, appears to be a
constant property with colloids. The fluid colloid
become pectous and insoluble, z.e., coagulated by
contact with certain substances such as graphite,
without combining with these substances, and the
change of condition often takes place, Graham states,
apparently by time alone.

The chemical equivalent of a colloid appears to
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be always high, although the ratio between the ele-
ments may be simple. Gummic acid, for instance, may
be represented by the formula C_H, O,,, but judging
from the small proportions of lime and potash which
suffice to neutralise the acid, the true number of its
formula must be several times higher. It is difficult
to avoid associating the inertness of colloids with
their high equivalents, especially where the high
number appears to be attained by the repetition of a
smaller number. Thus with silicic acid, which exists
in combination as a crystalloid and colloid, we have
two series of compounds, silicate and co-silicate, the
latter appearing to have an equivalent much greater
than the acid of the former. Ice itself is in a colloid
state when it is at or near its melting point ; but the
flakes of snow, whether produced by hoar frost or by
Faraday’s experiment of water frozen by dilute sul-
phuric acid, is in a crystalloid condition.

A similar condition takes place in a colloid hold-
ing a high place in the albuminoid series, in the so-
called blood crystals of Funke, a soft and gelatinous
albuminoid body which assumes a crystalloid form.

Liquid silicic acid becomes pectous by the addition
of graphite; it also becomes pectous by time alone:
this change is permanent, and loses its miscibility
with water. A dilute solution remains fluid for a con-
siderable time, but by a concentration of the solution
or an elevation of temperature, spontaneous pectiza-
tion, takes place; thus 1o per cent. solution becomes
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pertod. The protective influence of the first vac-
cination appears to be rapidly diminished at
puberty. Measles is highest at age one, and falls
to fourteen, when it practically disappears. Scarlet
fever rises rapidly to one, still rises to two,
diminishes a little at three, decreases more rapidly
at ages four to ten, practically disappearing at
fourteen, and vanishes at fifty-four. Diphtheria rises
to age one, diminishes at age two, increases again
at three, from which point it constantly diminishes
in intensity. Whooping cough diminishes constantly
and regularly from birth, disappearing at age four-
teen. The typhus and typhoid curves are united,
the Registrar-General not having separated enteric
from typhus fever during the whole of the period
from which these observations are taken. The
mortality of cholera is remarkable for being highest
at the beginning and end of life.

The cause of the excessive mortality to infants
under one year of age demands the fullest inquiry.

It is lamentable to think that more infants
perished under one year of age from zymotic dis-
ease during the years 1861 to 1870 than the total
mortality of men who fell in battle throughout
Europe during the same period.

In view of this circumstance, it is still most
lamentable to remember that our Government,
whilst permitting the expenditure of many thou-
sands a year at Shoeburyness in experiments in
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return of the number of persons engaged in the
various occupations and professions throughout the
country.

A study of this table shews that the professional
classes and factory operatives under 20 years of age
suffer most from zymotic disease.

Female operatives, coachmen, labourers, and the
professional classes have the highest mortality for
diathetic disease.

Among male and female factory operatives, miners,
bricklayers, including stonemasons, and clerks, the
heaviest mortality takes place from tubercular
disease. The mortality of seamen from this cause
is far below the average of other occupations.

Traders and professional classes show the highest
mortality from diseases of the nervous system.

Disease of the heart is high amongst traders, from
which it would appear that the constant anxiety of
carrying on large financial transactions has a pre-
judicial influence over the heart nutrition. Seamen
and hotelkeepers suffer severely, but less than the
occupation before mentioned.

From disease of the respiratory organs, coach-
men, bricklayers, and out-door labourers and miners
are most affected.

The mortality from disease of the digestive
organs is highest amongst publicans; whilst the

working classes appear to suffer least from this
cause.
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In disease of the urinary organs, publicans and
traders suffer most.

The diseases of the organs of generation require
no comment.

In developmental diseases (age and debility)
bricklayers and out-door labourers appear to the
greatest advantage.

From violent deaths seamen, miners and coachmen
are far in excess of other occupations.

The extraordinary mortality, amounting to 50 per
cent. of the total deaths, both of male and female factory
hands from tubercular disease, requires special in-
vestigation. It is probable that, apart from nature of
of employment, some atmospheric influence exists
in our factories which induces and predisposes the
workers to tubercular disease. I feel confident that
this excessive mortality might be materially lessened
by a better hygienic condition of these buildings.

I shall now bring under your notice a table which
I prepared for the Gresham Life Assurance Society,
showing the influence geographical position has in
the predisposition of individuals to certain classes
of disease.

In consequence of the whole of the lives having
been previously medically selected, and the death
certificates relating to them personally investigated
by myself, the influence of climate i1s well illustrated
by the diagram which has been constructed from the

table.



i

It will be seen that under zymotic disease the
mortality of the assured lives in Austria and Italy
have reached the high number of 24 and 27 per
cent. of the total deaths in that class.

It is also worthy of remark that typhoid fever,
which is prevalent in Italy, is almost entirely replaced
by typhus in the Austrian Empire. The mortality
is less from zymotic disease in Bavaria and France,
and England and West Germany (Black Forest)
suffer least.

Cancer and diathetic disease appear to be pretty
uniformly distributed.

The deaths from tubercular disease have a very
definite distribution. They are highest in Germany,
Bavaria and England. In France and Italy they are
considerably lower —and lowest in the Austrian
Empire.

The mortality is highest from diseases of the
nervous system in Bavaria and France.

In England and Italy the mortality from diseases
of the circulatory system are highest.

Acute disease of the respiratory organs appears to
prevail in Italy, Austria and Germany. The com-
mon disease appears to be pneumonia. It may be
assumed that in Italy the cold blasts from the Alps
and Apennines, alternating with hot suns, predispose
the inhabitants to this disease.

The over-heated and stove-dried atmospheres in
the houses of Germany and Austria appear to have















ENGLAND, 1861—1870, MALES. Numbe
CAUSES OF DEATH
AT VARIOUS AGEs. ¢ 1 2 3 ¥ 3 10

Small-Pox....cciirimiiinmrmmnn| [347°3 | 610 | 400 | 420 | 324 | 150 | &6
Mensles. ..o e rrssinrases senssenns] 2068 | 64475 | 3207 (1676 | 93°9 | 230 206§
Searlatinn..... vooivessieesinnniennnn] 220°1 | §38°4 | 5065 |579°0 |471°5 |221°8 | 46°8 |
Diphtheria .......cooevinieeneneens| 66°1 | 02°5 | 76%0 | 79%4 | 655 | 338 | 107
Whooping Cough.......cc.cueeeanec| 6986 | 536°5 |227°4 (11379 | 596 | 12.3 sl
e e e 89'8 | 132'8 |142'2 [135°7 | 1188 | 881 | 6272
Diarrheea and Dysentery. ......... 20669 | 5840 |115'5 | 420 | 239 | B4| 33
I o e 645 | 29'3| 170 | 118 | 106 | 76| 41
Other Zymotic Diseases........... 261°5 | 276's |215°5 {17670 |121'8 | 37'8 | 142 |
Canw rrrrrr LITENEELERENRNRE L LR LA L) '6 ‘S I.s E.] 1'6 .E ‘E
Scrofula and Tabes........cunes. 5370 | 350'1 |1272 | 572 | 379 | 278 | 2178
RIS . e il fha a s oo s s oous e nbiais 171°2 | 1500 | 76°4 | 455 | 384 | 431 | 605
Hydrocephalus......oocvvieaninnnne| 504°9 | 4109 | 166°9 gh'3 | 683 326| 93
Diseases of Brait .....ooocevineen..| 398776 | 712°1 |289°6 1703 (1163 | 597 | 33°5
Diseases of Heart, and Dropsy..| 79'L 39°'s | 281 | 233 | 23'4| 2373 | 252
Diseases of Lungs..................| 3128'0 | 1583'0 | 5564 (27674 |160°1 | 55°3 | 19°0
Diseases of Stomach and Liver..| 461°1 | 79'7 | 4573 | 28'3 | 2479 | 20°5 | 1972
Diseases of Kidneys.....coceeeanne 10°5 12°4 | 12°2 | 1226 | 108| 85| 065 '
Diseases of Generative Organs.. E2 “ =3 L 2 1 b |
Diseases of Joints.......oveieisrnsns 83 83| 68| 67| 59| 95| 102
Diseases of Skin  ...oiciiinen do68a2l 13w | su| =27] 26| T3] TS
Childbirth and Metrig......cco00u — = = = = — —
suici.dﬂu|.“."u--....-.-..rri.r------ =n === —— ] b= — — .4
Other Violent Deaths......coines 260°1 | 137'7 |124'9 (107'3 | 909 | 6o | 75°3
OthEE CANZeS: covaibrireiasnenivasnsos 6857'9 | 940'0 |209'8 | 77°3 | 490 | 24°5 18
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g of Death, reduced to 100,000 living at cachk Age.

| CAvusEs oF DEATH
g5 | 86 | 45 | &6 63 75 §3 AT VARIOUS AGEs.

U pwards.

137 | 98| 68| 48 38 29 3'6 | Small-Pox,

‘4 4 2 1 ‘1 - | Measles.
7| 23| e 8 ‘5 8 -7 | Scarlatina.
g4 | zo| 22| 30 33 32 29 | Diphtheria.
(IR o [ 1 S | ‘1 — - Whooping Cough.

704 | 793 | 90'4 [115°9 | 146°9 | 150'9 | 1374 | Typhus.
w2 | 10°% | 19'3 | 49°3 | 145°1 | 3836 | Yo4'7 Diarrheea and Dysentery.
.-1 67| 99| 144 | 190 2400| 256 17°4 | Cholera.

162 | 238 | 3471 | 61°3 | 1176 | 1932 | 2676 | Other Zymotic Diseases.
61 | 206 | 539 12008 | 187'7 | 2291 | 23277 | Cancer.

8| 1228 | oy | 1007 | 140 | 157 g3 73 | Scrofula and Tabes.

4 | 4092 4165 | 3860 13207 | 202%% 698 34'2 | Phthisis.

.1 '5 =2 2 2 £ 2 —_— Hydrocephalus,

w04 | 1342 (2244 [466'5 | 10948 19612 | 22253 | Diseases of Brain.
66°5 | 1233 [2187 (4581 | 922'9 |1299'2 | 1145°4 | Diseases of Heart, and Dropsy.
860 |172'2 (3500 |758:7 |1518'5 |2519°4 | 3422'3 | Diseases of Lungs.

449 | or1 [170'9 | 3058 | 493°5 | 5357 | 46971 | Diseasesof Stomach and Liver,
238 | 406 | 658 |127'9 | 289'7 | 504'0 | 570'9 | Diseases of Kidneys.
*3 8| 10| 16 3°I 38 5;3 Diseases of Generative Organs,

W OB =3 O i3 kn

7o| 76| 99| 150| 2002 | =zIO 15°3 | Diseases of Joints.
ro| 29| 57| 1| 236 | 372 58'9 | Discases of Skin.
= s — — — = —_ Childbirth and Metria,

0| o3| 16:3| 262 | 3775 | 357 | 256 | 204 | Suicide.
7 | 99°1 |114°4 |129°2 (150°2 | 1659 | 206°7 | 366°5 | Other Viclent Deaths.

5| 3oz | 578 | 949 |247°1 |1253'5 |6475°1 |21647°9 | Other causes.
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