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SECRETARY'S REPORT.

To His Excellency Leon Abbett :

GovERNOR—We herein present to Your Excellency the associated
reports of the State Board of Health and the Bureau of Vital Sta-
tistics. The field covered by the science of hygiene and the details
of public health administration is constantly enlarging. - It includes
such widely-divergent subjects as law, engineering, architecture, sta-
tistics, chemistry, meteorology and geology, in addition to those which
form part of the routine training for the profession of medicine.

The year 1891 has been to us one of great encouragement. Not
only is the public attention more aroused to the importance of the
subject, but more skilled attention is being given to the great ques-
tions of water-supply and sewerage. Boards of Health are realizing
more the weighty obligations and the great possibilities of sanitary
administration, and Inspectors are becoming more informed as to the
details of their duties. We believe the Reports, the Book of Cir-
culars and the Inspectors” Guide, as furnished by the Board, are
doing much to bring our local authorities to a higher standard of
duty and to a more thorough enforcement of the law.

If we compare our condition with that of ten years ago, we have
reason to feel that the State is fairly started on the high road of sani-
tary progress. If, however, we compare our present status with that
of most English cities and rural districts, or even with a few advanced
cities in our country, we have reason to deplore the distance we still
are from reaching the models before us, and to impress the need there
is of more active and thorough administration and execution of sani-
tary laws. There is no subject which more concerns the whole people,
or as to which the wage-classes especially are so dependent upon
effective municipal regulation and enforcement. The contrast of
effective and neglectful sanitary care is constantly demonstrating to
s how many lives are sacrificed for the want of that enforced clean-
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liness and of those precautions which have so much to do with the
prevention and mitigation of disease. Even independent of the death
record, the time that is lost and the extra expense incurred by avoid-
able sickness levy and collect a tax hard to be borne by the families-
thus burdened.

The large correspondence and frequent calls from Local Boards,
and their response to all inquiries, show that we are co-workers in
the great effort to advance the practical administration of sanitary
affairs. While, from circumstances, we have not the same responsi-
bility for Hudson county as for the rest of the State, we are not
without hope that it, too, will in the fulness of time be brought up
to the methods now prevailing in other parts of the State. It no
doubt has its special complications, which cause its exceptional insani--
tary condition to be a menace to the entire State.

The State Board is more and more striving to make itself a bureau.
of information for each Local Sanitary Board. It seeks no local
authority, but it does hold itself as the willing and accepted helper
to all high standards of excellence, and, if need be, the critic of local
neglects and failures. It has no desire for any local powers, and has
no occasion for any personal strife, but it does protest against the
forms of sanitary administration without the substance. On ques-
tions in which it cannot be expert it seeks and furnishes competent
advice, and dispenses as best it can the knowledge it possesses or
secures.

While depending less on extended reports, it hopes to be more and
more aggressive in its examinations of institutions and localities, to
earnestly persuade to right methods, and to specify and expose wrong
methods where it cannot initiate reforms,

THE GROUND A8 RELATED TO HEALTH.

Not enough consideration is given to the ground as it affects public
and private health. A barren soil is generally healthy, because it is
free from animal and vegetable matter, from bad gases, is porous,
and unless from peculiar conditions the water-level is high, it is also-
dry. Much of the healthfulness of our sea-side resorts is as much
due to the clean soil as to the pure ocean air. Sometimes ground
that appears healthy is unhealthy, by readon of concealed deposits of
organic material not changed to peat, or by some peculiarities of



You Are Viewing an Archived Copy from the New Jersey State Library

THE GROUND AS RELATED TO HEALTH. 7

geological structure. Some rocks even are porous, and some in their
breaking down almost deserve the name of rotten stone, because
of the debris mingled with them. Fortunately geology now determ-
ines for us, not only the health character of soils, but of the under-
lying structure. We can be told what ground is fit to be built
upon, or how to make it fit. Fertile soils may be often suited for
dwelling-places if only surrounding grounds are thoroughly cultivated
so that the organic matter is disposed of from year to year.

Nature, too, has its conservative and healthy ways of disposing of
organic matter, in field, forest and swamp, if unmolested by the art
of man, or aided by it where indications are clear.

Strange to say, the most constant art of man is to pollute the ground.
He throws upon it all sorts of foul matter. When this becomes
unsightly to the eye, or unpleasant to the nose, he conduets it into a
hole which he calls a cesspool. “ Out of sight, out of mind,” does
not prevent the evils which come from the storage of filth, or from
ground or air polluted thereby. It is true that in some porous soils,
or with frequent changes of locality, nature will for a long time take
care of bad deposits.. But we must be sure that this is done if we
rely on such methods. :

Two of the most serious questions as to the condition of ground
are the quality of the ground-air, and the height and quality of the
ground-water. Nearly all soils are porous enough for us to be able
to say that much of the ground for ten or fifieen feet beneath our
tread is occupied by ground-air or ground-water. If the ground-
air is foul, in the various changes made by frost and weather, it breaks
through to foul the air above it, or, still more, is sucked into the base-
ments of our houses to pollute the air we breathe in our homes. If
the ground-water is impure, by evaporation it gives up its qualities to
the ground-air, or finds its way into our springs or wells. Much of
risk is added by the fact that the water-level in the ground is so
frequeutly changed. Statistics and observations very definitely show
that the risks of sickness in all cases, where ground is not thoroughly
pure, are increased when the water-level falls lower than usual by
reason of drought, and when long and severe rains succeeding bring
to the surface stores of polluted air from material which had been
held back from decay by its previous soakage in water.

Baldwin Latham, C.E., in a recent address before the Royal
Meteorological Society, on ‘The Relation of Ground-Water to
Disease,” speaks as follows:
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“As a rule, the years of high water are usually healthy, except that
it often happens when high water follows immediately upon marked
low water, that on the rise of the water an unhealthy period follows.
Our tables show the very high death-rates in the first quarter of all
years following marked low-water periods. * * * *

¢ Many epidemics, especially of cholera and typhoid fever, have been
traced to particular rainfalls. The remarkable correspondence between
rainfall and fever is shown by the diagrams of the outbreak of typhoid
fever in Paris,in 1882. The majority of the zymotic diseases follow
the period of percolation and are most rife in the year of lowest
water,

“The year 1714 was a remarkably dry year, when only 11.19
inches of rain were recorded as falling in Upminster. In that year
the burials in Croydon were more than double those of the preceding
year, and iu London the burials rose from 21,057 in the preceding
year to 26,569 in this particular year. Another dry year was 1742,
when 15.7 inches of rain were recorded at London. In that year the
burials in Croydon was almost three limes as numerous as in the fol-
lowing year, whilst the burials in London were 32,169, as against
27,483 in the following year.

“There have even been greater periods of drought recorded than
in the years mentioned, and without exception they have exercised a
baneful influence; so, in modern times, the periods of drought mark
the periods of disease. On the other hand, wet summers are usually
healthy. Those years in which there has been no low water are those
in which health has been invariable good. In the year 1829 the
records of the well at Hartlip Place show that there was no low water
at the usual period in that year. The waters rose continuously
through the year, up to June, 1830, and so, too, with other years in
modern times, such as the years 1860 and 1879, when a similar state
of things existed, and these are all healthy periods. We must also
bear in mind, in studying these questions, that the rates of mortality
are by no means so reliable as the rates of sickness.”

‘While there are many things obscure in the relation of the ground
to health, we regard this one as to air and water in the soil, as among
the most significant and determinate. While, for instance, as to
typhoid fever we are not able to adopt the view of Pettenkoffer, of
Munich, in all its definiteness, yet it is largely desseminated by
drinking-water, especially when the water-level is low, and when
after unusual lowness the water is rising in the ground. The same
- is probably true as to malarial fevers, diphtheria, cholera and other
zymotic diseases, ,

‘What control have we over these facts? They emphasize the im-
portance of keeping all filth of every kind above and out of the
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ground, except where it is to be plowed for cultivation. This means
that all slops are to be kept from around buildings, and either dis-
posed of in the garden, or carried away from dwelling-places, or to
be thrown upon the ground here and there to such small extent as
that nature can easily care for them,

As to cities, it means the constant and complete removal of all
things which tend to decay, whether it be in the form of soiled liquids,
" garbage or household offal of any kind. It means thoroughly clean
streets, since street refuse is really a compost. If left, it is either
carried directly into the ground by rains, or in the form of dry dust
mingles with the air we breathe, until the rain washes it back again
into the soil.

As to water in the ground, it means a low water-level, so that fluctu-
ations in height cannot take place within several feet of the surface,
or just below the bottom-level of all basements and cellars. This,
in most cities, can only be accomplished by thorough and deep drain-
age, which must be distinct from all sewers or surface carriage of
water. It also means for most country homes a much deeper drain-
age than is generally secured. Pure ground and %pure water, with a
low water-level, will thus provide a good foundation for health, and
go far toward securing the prevention or diminution of disease.

WATER-SUPPLY, SEWERAGE AND SEWERS.

The past five years has witnessed a great change in public senti-
ment in most of our cities as to the necessity of a pure and assured
water-supply, and of systems of sewerage to replace cesspools. It
cannot be too soon realized that a city well is never safe against con-
tamination, and that the retention of decayable matter in the soil of
cities, whether by storage cesspools or by saturation of the soil from
the surface, is never to be tolerated. Cities can very nearly approxi-
mate the health of good rural localities if only there are proper
drainage of the ground, a good water-supply, well-kept sewers, proper
house connections, and a sanitary administration in accord with what
are now the well-understood rules of effective oversight. One after
another, cities and towns are reported to us as seeking or arranging
for sanitary improvements. The great misfortune is that many are
willing, for present saving of taxes, to put themselves in the hands
of companies. It is always best for a city or town to control its
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water-supply and its sewer system. Where any contract is made
with a company, there should be a stipulation as to all details of con-
struction and keeping in order, and the city should have the right of
purchase by arranged valuation based on real values.

It is wisdom on the part of even our smaller towns to perfect their
sanitary administration, and to provide to a limited degree, but on a
broad system, for such sewerage as is sure to be required. So long
as the conditions of human life require disposal to be made of the
various forms of debris which are the result of human and household
life, and so long, especially as people live in close proximity in towns
and cities, the question of sewage disposal will be one of direct con-
cern in its bearing on health and disease. Sewage stands for waste,
for decay, for organic matter in a state of change, and generally for
it a8 tending to decay and as associated with water.

If it is at all self-evident that cleanliness is one of the conditions
favorable to health, and that decaying or putrescent matter should
not be stored amid homes, 8o as to permeate the ground and to defile
its water or its air, jt is equally evident that it will be found necessary
to provide for its removal. The first idea was to collect it for the enrich-
ment of soil, and so for the use of all vegetation. Experience in the
most practical and economic of populations has shown this not to be-
feasible in large cities, however wise it may be in the country, if only
the collection and removal are conducted on a plan consistent with the
sustained health of the people. It has been conclusively shown, as a
rule, that the compost value of these city products will not pay for
the transportation to country lands, and that in the transportation
some risks are involved. While this does not apply to all compost,.
such as that furnished by stables, &c., it is especially true of the
materials which accumulate in the ordinary conduct of human life
and households. For the removal of all such debris, water-carriage
through pipes is now the accepted method. In other words, sewers
have come to be regarded as indispensable for cities. 'We have here-
tofore discussed the connection of houses therewith by means of
house-pipes, and the various devices for securing these house systems
against their own possible evils, as well as from any evil that may
arise from the connection with sewers. In this report, we also have
an article on traps bearing on this protection. Our present design is
briefly to submit the necessary conditions for the proper carriage and
disposal of liquid sewage, after it reaches these pipes known as sewers.
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‘We can speak of it as a liquid, notwithstanding some solid matter is
carried, because water is so largely a constituent, and because it is so
quickly seized upon by various low forms of life as to hasten its dis-
solution with liquid or into suspended particles. The first idea of a
perfect sewer is that it be a pipe, tight and continuous, so that it will
carry to the intended point all the material that flows into it. To
this intent, it must be so constructed as not to admit of stoppage or
leakage, and so as to carry away the contents with sufficient velocity,
as well as to accomplish some scouring or cleansing. Thus it is
stated that sand will be carried by a stream flowing at the rate of six
inches per second, but be deposited if the velocity becomes less.
Pebbles one inch in diameter are carried by a flow of about two feet
per second (Hering). Sewers are not now made round, and even the
egg-shaped can be improved upon, where the stream is small, by
having a shape at the lower part which will still more constrict the
flow. '

Vitrified pipe has the advantage in that it is smoother than brick on
the inner surface, so as not to retain particles. Yet we have as yet.
no device of smoothness or cleansing or flushing by which to. keep:
the inner surfaces absolutely clear of any growth or deposit which
causes a kind of slime. We greatly diminish it, however, and prob-
ably prevent any evil effects therefrom, when sewers are thorougly
ventilated and flushed both by draught and water. Disinfectants
- also aid. The fumigation of sewers by sulphur has also been tried,
and with apparent success, as in Detroit. If there is evidence, as
there seems to be in some cities, that the contagium of typhoid fever
or of diphtheria has become domiciled in some sewers, this method
should be resorted to. As to ventilation, it is always to be remem-
bered that mere vents or openings are not ventilation, unless a draught
of air can be secured through them. As ventilation depends upon a
sustained difference of temperature and to some degree of humidity,
we are frequently to test the actual currents. Storm-water is much
relied on for flushing. The trouble with this is that it is so irregular
and is so often absent when it is most needed. It would be well if|
from time to time at regular intervals, sewers could be made to run
half full. The question which at present is most discussed is that
relating to the disposition to be made of sewage. This depends so-
much upon locality and upon various conditions that it is an error to
attempt any uniform rule as to it.
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There are cases where the best use that can be made of a stream is
to use it as a sewer, and let all material be hastened to the sea. There
are other cases where the stream is of such use as a water-supply that
it must be protected from sewage. KEven where not needed as water-
supply, the sluggish flow or the need of the stream for comfort or
ornament, forbids its sewer use. There are cases where a regulated
amount of sewage may be allowed to pass into a stream, or where
objection can be met by a previous purification of sewage by some
one of the various methods of separation, filtration or precipitation
now well understood. We have before fully discussed the various
systems of broad irrigation and of intermittent filtration by means of
land, and plans of precipitation and compression which the use of
various chemicals and of filter presses have rendered feasible for
purification sufficient to pass the effluent into streams not used for
drinking purposes. Preference of method depends largely upon ques-
tions of the relative cost and the degree of purity which has to be
secured. Intermittent filtration, through properly-prepared land, no
doubt affords the purest affluent. Since the experiments of Mr. Mills,
of the Massachusetts Board, have placed the subject of filtration on a
better understood basis, it is probable that we may be able to do much
both in purifying water and sewage by means of artificial filter-beds.
We have to study the conditions favorable to conservative bacterial
work, since these micro-organisms are the chief factors, up to a cer-
tain point, in purification. Decomposition and gases have to be
cared for in a way that will prevent their excessive absorption by
water or mingling with the air so as to cause discomfort and disease.
In order to outline more fully this real advance in our knowledge of
filtration methods, we quote as follows from the Massachusetts report
of 1888, and a condensed statement thereof by R. Hering, C.E.:

“The filtering grounds comprise about two-thirds of an acre.
Upon them are ten tanks, circular in plan, about seventeen feet in
«diameter, and allowing for material to be filled in five feet deep.
From the lowest point in the bottom of each tank a two-inch pipe
.conveys the drainage to a flame within a building whence the effluent
is taken for analysis and examination.

“The tanks were filled with different materials, as follows: No. 1,
very coarse, clean mortar-sand; No. 2, very fine, nearly white sand ;
No. 3, peat; No. 4, river silt; No. 5, brown garden soil, well
manured ; Nos. 6, 7 and 8, were filled with three feet eight inches of
«coarse and fine sand, ten inches of yellow sandy loam, and six inches
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of brown soil; No. 9, very compact, sandy, hardpan of clay, sand
and gravel, covered with nine inches of brown soil. No. 10 was
used to measure the rainfall and evaporation. The sewage used in
the experiments was taken from a main sewer draining a portion of
the city. Apparatus was erected for measuring the sewage and the
effluent, and biological and chemical analyses of both were made
daily. The sewage was applied intermittently at intervals of one or
more days, and disappeared from the surface in a few minutes or
hours.

“ From the last report of the Board we gather the following state-
ments regarding the general results which were so far obtained :

“Sewage can be much more efficiently filtered through open sand
than through sand covered with soil. Very fine material, like dust, in
the upper layers of a filter, prevents free access of air, and when wet,
may exclude air so completely as to render purification impossible.
With soil or sand containing dust at the surface, periods of inter-
mission in the application of sewage may be made so long that the
surface, becoming dry, may allow air to enter, and a high degree of
purification may result; but the quantity of sewage that can thus be
purified is very much less than when the upper layers of the filter
are eomposed of open sand, through which the sewage will rapidly
disappear, and will leave room for air to enter and come in contact
with the thin lamine of liquid covering the particles of sand.

“ Filtering areas of sand covered with soil, or areas of very fine
sand, may be much increased in efficiency, in both summer and winter,
by digging trenches in the direction of a slight incline, about two
feet deep and one foot wide, and six feet apart, and filling them with
coarse sand. The sewage should be applied to this coarse sand, and
once in a month or two, a half inch in depth should be taken from
its surface and replaced by clean sand.

“A very few vegetable organisms that can be identified by the
microscope, have been found to occasionally pass through the coarser
filters, but in general none come through. ,

“QOf the still more minute organisms, the bacteria, we found that
soon after sewage was first applied to the tanks they came through in
great numbers, but beeame reduced in number, and during the later
winter and spring months amounted to 2 per cent. and less of those
of the applied sewage ; but after nitrification commenced they decreased
rapidly, and continued through the summer, in many cases, less than
one hundred, and, in some, less than ten, while the number in the
same quantity of applied sewage was about a million.

“The experiments made to the present time show that the number
of bacteria in the sand decreases very rapidly from the surface down-
ward. In the finer sands they nearly or quite disappear before the
bottom is reached. Experiments are in progress to prove whether
any live to come through the finer sands with the effluent ; but they
have already shown that through the very coarse sands they are
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brought with the effluent in very small numbers, with the ordinary
rate of flow from the sewage tanks, and that when the rapidity of
flow is the highest, the number of bacteria in the efluent has reached
as high as 2 per cent. of the number in the applied sewage.

“In some of the tanks it appears, that of the large number of
species found in the sewage, a single species only lives to reach the
outlet.

“We have reason to hope that the filters may be so made and
managed that all disease germs may be, with certainty, removed, and
think this important subject should be pursued to definite conclusions.

“The tanks, which were filled with clean, coarse mortar-sand,
received sewage at the rate of thirty thousand, sixty thousaund, and
one hundred and twenty thousand gallons per day. Until nitrifica-
tion commenced—after periods of forty-one, thirty-one and twenty-
seven days, respectively—97, 94 and 80 per cent. of the impurities of
the sewage were removed. When nitrification reached its height, the
ammonias were reduced to 1 and 1} per cent. of those of the sewage.

“ The rapidity of purification, as shown by the decrease in ammonias,
was greatest in the tanks which had received the most sewage and
had the greatest amount of nitrogenous matter stored in them, the
effluent from the sand which had received the least sewage being more
than a month later in reaching its condition of greatest purification.

“The filter receiving sewage at the rate of one hundred and twenty
thousand gallons per acre per day, gave an effluent (for three months
after purification, resulting from nitrification, was established), in
which the ammonias were less than 11 per cent. of those of the
sewage. Upon increasing the amount filtered to orne hundred and
eighty thousand gallons per acre per day, the ammonias increased, but
for the next four months averaged less than 2 per cent. of those of
the sewage.

“The filter receiving sewage at the rate of sixty thousand gallons
per day for seven months after purification was established, gave an
effluent of nearly constant quality, having one-half of 1 per cent. of
the ammonias of the sewage, the free ammonia averaging 0.0012 parts,
and the albuminoid ammonia 0.0015 parts in one hundred thousand
parts, showing less organic matter than many of the drinking-waters
of the State.

“ Experiments were made to ascertain the different effects of con-
tinuous and intermittent filtration. ¢In intermittent filtration the
-nitrification was active, and, as shown by the ammonias, 99 per cent.
of the organic impurities were removed, while in continuous filtration
the nitrification ceased, and the same sand, filtering the same quantity
of sewage, stored the impurities for a time, but poured out an effluent
quite as impure as the applied sewage.’

“ Fine sand was found to make the best filter and could purify the
sewage to a higher degree at a rate of twelve thousand gallons per
acre per day, so that the number of bacteria in the cubic centimeter
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was reduced from five hundred and ninety-one thousand to two, and
the ammonias to one-fourth per cent. of that of the sewage.”

“A sand having more than ten per cent. of very fine dust, and also
containing nearly two per cent, of organic matter (making up what is
known as river silt), gives its best results in December, after filtering
in one year 45,000 gallons of sewage, the equivalent of 9,000,000
gallons on an acre, and while filtering at the rate of 12,000 gallons
per acre per day. The organic matter of the effluent in the first half
of December was reduced to one-quarter of what it was previously,
and became but four per cent. of that of the sewage, and the nitro-
‘genous matter, as expressed by the ammonias, became three and one-
half per cent. of that of the sewage.

The loss on ignition Was......eieveeerneiicrcencennnans 1.0 parts per 100,000.
The free ammMONI®.eessreeeeesnnsersnrncesvess: conorsnne 0.0800 ¢ 100,000.
The albuminoid amMmMOnif.......ccvaveeerirnseeensenes 0.0180 * * 100,000,

“The number of bacteria in a cubic centimeter of the sewage
was 1,100,000, and the number in the effluent, 7.

“The ammonias of the effluent averaged, from March to August,
twenty-seven per cent. of those of the sewage, and from September to
November eleven per cent. of those of the sewage.

“ This material has given poor results during ten months of ‘the
year, but has greatly improved during the past month, when sewage
has been applied once in two or three days and rain has been ex-
cluded from the surface. Garden soil makes a very poor filter.
Upon applying sewage intermittently to a body of garden soil five
feet deep, after the first month the organic impurities increased con-
tinually for eight months, until the effluent became more impure than
the applied sewage.

“There had been then applied 24,000 gallons, the equivalent of
4,800,000 gallons on an acre; and it was then being applied at the
rate of 10,000 gallons per acre per day.

“The daily quantity passing through has since been reduced to
5,000 gallons per acre per day, and the quality of the effluent has
somewhat improved, but still contains as much nitrogenous matter as
crude sewage.

“ The best results are the last, and are as follows:

Loss on ignition...... Frerierernrs s rras resreares 122  parts per 100,000.
Free ammoODis cveeee ' earescssierassersrascassenannnas 29200 « * 100,000.
Albuminoid ammonif.....ccieccesererneecenesnaras 0.2900 * * 100,00,
NIbTALeB..cossierirerisissenrinnurrsressranraniesentaenens 0.0250 ** * 100,000.

“The bacteria number 109, while in the sewage they numbered
200,000.”
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The question of the discharge of sewage into streams depends upon
the localities at which such streams are used for potable or drinking-
water. The more or less rapid disposal of sewage emptied into a
stream, depends upon the relative amount of sewage and flowing
water, the purity of the stream itself, its sunlight, its vegetation, the
rapidity and roughness of flow, the anlmal and vegetable life, &e.

This really means dilution, the ready supply of oxygen and the
facilities for the absorption of the gases of decomposition. Here,
again, bacteria of different kinds are chief actors. The bacterial
activity depends much upon temperature, warmth being friendly to
active change.

It has long been known that it is not well to pass sewage into salt
water, unless, as in the ocean, the quantity is immense and the course
of the waves such as to secure its speedy outgo. It will be deposited
also by the action of .the salt. The inlets all along our shores are
especially to be guarded against the reception of sewage. For various
other facts as to sewage we refer to former reports. Our effort is
chiefly to allude to new information and experiments.

THE EXAMINATION OF DRINKING-WATERS.

The examination of potable waters is important as determining
their fitness for use. Evidence is constantly accumulating that many
diseases are conveyed to the system through drinking-water. Two
divisions must be recognized, namely, those which arise from general
or promiscuous filth, and those which arise from definite and specific
and pathogenic forms of minute life. Thus, nausea, diarrheea, &c.,
result from common befoulment of water, while typhoid fever, for
instance, is claimed to result only from a specific contagium. Dis-
trust of the evil effects of impure water often arises among the
masses, from the fact that so much of common or ordinary filthy
water may be imbibed by so many persons with impunity. Thus,
Emmerich “daily, for two weeks, drank from one to two pints of
very foul water taken from a hospital brook, which to the naked eye
and to chemical tests was distinctly infected with sewage, and which
showed a large amount of chlorides, ammonia and various organic
substances. During the first three days he noticed slight gastritis,
yet during the remainder of the fortnight no ill effects were recog-
nized. A month later, having acquired a gastro-enteritis, he again
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tested upon himself, in the same way, the effect of the same sort of
water, but observed no detriment to his health.”

There can be no doubt that some persons are more resistful of dis-
ease than others; that some stomachs better than others neutralize
injurious substances, and that in the conservation of nature a kind of
toleration of evils is sometimes established, but it would not do for
all the children and invalids, or even all the well people, of a city to
follow the example of Emmerich. There is abundant evidence that
foul waters do disagree with many. What we know of the laws of
life teach us that pure water and pure foods are favorable to health,
and that impurities are a tax upon vital force—a tax indeed often
borne without bankruptey of health or life, but not in the interests
of good health or long life. There is also abundant evidence that
impure waters are the culture-places for disease, and invite those
specific forms of contagion which too often become epidemic.

It is therefore important that we have means of estimating the
comparative or actual purity of water used for drinking purposes.
In Circular LIII. of this Board, most of the ordinary tests are
given. Besides these,

CHEMICAL EXAMINATIONS

Are valuable, because they help to determine the quality of water by
pointing out some of its special variations from the standard of
purity. Some of these might possibly exist without injury, just as
there may be carbonic oxide in the air without organic impurity ;
but, as a general fact, such is not the case, and it is a real measure as
to its healthfulness.

We know that there are some real criticisms to be made upon
chemical examinations as an index of the purity of water, and that
they do not reveal the specific infectiveness of this or that germ.
But we also know that the results are so uniform and approximate as
to be very valuable in making up the evidence in a case, and that,
therefore, these results should always be secured for comparison with
other kinds of evidence, such as clinical, biological or that derived
from the senses. Chemistry, too, is constantly perfecting and increas-
ing its methods of tests.

Thus, the sulphuricacid process for estimating the organic nitrogen,
first used by Kjeldahl, in 1883, for solid or semi-solid organic com-
pounds, has been successfully applied by J. A. Blair, of Edinburgh,

: 2
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and others to the analysis of the organic matters contained in potable
waters, as well as the sulphuric acid and permanganate process for
estimating the organic carbon. While recognizing the limitations of
chemical analysis, we cannot dispense with it as a mode of test.

BIOLOGICAL EXAMINATIONS.

There has been much expectation that biological examinations would
furnish us with very valuable evidence as to the purity or impurity
of water. Thus it has been claimed that the number of bacteria, or
other forms of minute life, found in water would be a test as to its
purity. But it is also found that the aggregate number does not at
all denote those which are of value as helping to purify, or keep pure,
and that it is impossible as yet to classify the specific, the injurious,
the harmless and the beneficial bacteria. As a rule it is found that
there are fewer bacteria in very deep wells, or at the sources of most
rivers, yet even here there are some unaccountable contradictions.
Not to allude to the evidence of Percy Frankland and others noted in
previous reports, Dr. G. C. Currier read, February, 1891, before the
American Society of Civil Engineers, a biological study on the * Self-
Purification of Flowing Water, and the Influence of Polluted Water
in the Causation of Disease.” While he found in the Passaic river
at Paterson, after receiving sewage, 2,172 bacteria in one centimeter,
and 4,000 in a Newark hydrant supplied from the lower Passaic, he
found 20,340 in the Delaware near the Trenton water intake, yet he
admits the general good character of the upper Delaware and attempts
to account for the strange record by a three days’ previous rain and
by the fact that some forms were found which “are probably antago-
nistic to the germs of typhoid.” This is but an example of the
unsetisfactory condition of bacteriological evidence at present. Yet
there is reason to hope that more experience and an immense collec-
tion of observations from competent observers will enable us to
eliminate errors, to classify forms and to add this to other modes of
testing.

Multitudes of examples teach us the hazard of general and specific
disease from impure waters, especially such as receive sewage, or
specific germs. Our safety is in pure water, or when there is sus-
picion of pollution, in thorough boiling before use until a better
supply can be secured.
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THE HOMES OF THE PEOPLE.

In the last report, in a paper on the ‘“ Homes of the People and
Tenement-Houses,” the facts in evidence as to the needs of legislation
and of more sanitary attention thereto were plainly set forth. Sani-
tary reform must begin in the home. A large proportion of the
population are there defenseless against unsanitary conditions unless
the law interposes in their behalf. Many of the causes of sickness
are concealed and unknown to tenants. Hence the necessity of
skilled and thorough sanitary inspection. Not that of the Inspector
who runs in, in order to be able to report how many houses he has
ingpected in a year, but of the one who makes a full office record in
detail and puts it on file for reference in his office. Ii is easy to have
activity without insight. Then the Board must examine these
reports and see whether they are in their method up, for instance, to
such a standard as is presented in our Inspectors’ Guide. This is not
all. The Inspector and the Board must know how to reach and
remedy the evils found, as far as possible. Present law must be ap-
plied and more legislation sought if it is absolutely necessary. Would
that all our people could realize that there is no more important part
of public service than that which belongs to the Health Board of a
village or city. On its efficiency depends, far more than is generally
realized, the health, and that means the general prosperity of a people.
How much the welfare of the mind, of the pocket, nay, more, of the
entire moral nature, depends upon proper conditions in the home and
on the public health, needs to be fully considered. We urge our
Health Boards to more thorough work in their examination of house
conditions and the condition of rear yards, of cesspools, &e. Public
and street nuisance are more perceptible but not more serious. A
good Health Board and good Inspectors can do as much for the wel-
fare of the people as any other division of the public service. In ad-
dition to the legislation already had, we need a more stringent law as
to tenements, similar to the laws now applied in such cities as New
York and Boston.

FACTORY OR EFFLUVIUM NUISANCES,

Citizens by thousands in various parts of our State and especially
in and near our larger cities, continue to be annoyed by various fumes
and forms of stenches.



You Are Viewing an Archived Copy from the New Jersey State Library

20 REPORT OF THE BOARD OF HEALTH.

Our nearness to New York and Philadelphia, and laws more
stringent than our own and a public sentiment more declared and
persistent, is, in addition, leading too many of such odor-producing
occupations to seek refuge in this State. It ought to be enough that
under common law gases or odors being thus produced to the discom-
fort of the ordinary citizen, have always been adjudged as nuisances.
Modern science and experience show us more and more that we
cannot thus befoul the air with decaying and volatile organic products
without lowering the standard of general health and causing direct
or specific sickness to not a few. The extent of some such emana-
tions is illustrated by the single fact that in a careful investigation
and estimate as to the amount of sulphurous and sulphuric acid
emitted in Manchester by an analysis on three successive days of fog,
one and one-half cwt. of sulphuric acid per square mile was deposited
in the center. At an outlying station one cwt. of sulphuric acid and
thirteen cwt. of blacks (sooty material, &e.) was carried down during
the same time. This exposure of the people to the deleterious gases
and minute organic particles of foul matter is all the more trying
because it can now be so largely prevented. At the recent Congress
at London, so high an authority as 8ir Henry Roscoe spoke thus:
“Another source of pollution more easy to grapple with, lies in the
escape of deleterions gases from chemical works and other manufac-
tories. The removal of many causes of such pollution has been
satisfactorily accomplished in this country under what is known as
the Alkali acts, or more properly the Noxious Vapors acts. Thanks
to the care with which these acts have been worked by the Govern-
ment Inspectors and the manufacturers themselves, the serious com-
plaints which arose of nuisance due to the escape of acid and other
noxious vapors are no longer heard; and not only has the public
been the gainer by the stoppage of the escapes which formerly occurred,
but the manufacturers themselves have also benefited, inasmuch as
they have had their attention directed to improvements in their pro-
cesses which have proved remunerative.”” A. E. Fletcher (Chief
Inspector under the Alkali act), in an outline of “ The Present State
of the British Law as to the Discharge of Noxious Gases from
Manufacturing Processes,” said : “ The law makes no attempt to stop
such operations on account of the noxious gases which are generated,
but adopts means for regulating them and sets a limit to the amount
of such noxious gases which may be discharged into the air. These
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noxious gases form but a short list, namely, chlorine and’its acid
compounds, the acid compounds of fluorine, nitrogen and sulphur,
including sulphuretted hydrogen. To these may be added metallic
fumes containing lead, antimony, arsenic and zine.” Tt is true that
our range of noxious factories is greater, but there are also various
forms of fume destructors and various methods of burning organic
matter and gases adapted to these. It only needs the firm hand of
the law to compel such factories to investigate methods and to adopt
machinery to the accomplishment of the needed result. Besides the
present power of Local Boards, it might be wise to compel them, on
the applieation of twelve or more citizens, to ask for injunction and
investigation through the Court of Chancery. The power of the
.court to abate such nuisances was well shown in the Elizabeth case,
some time since. By means of fire and steam and by mechanical
contrivances, it is claimed that every form of factory nuisance from
.smoke and organic particles can be overcome.

PHYSICAL EDUCATION AND SCHOOL HYGIENE.

This Board has endeavored for years*past to give full recognition
'to the importance of hygienic care of school buildings and school
children, and to physical education as a necessary part of public
school training and instruction.

The frequent allusion to it in our reports, the facts adduced, the
four circulars issued and the special inquiry made six years since, in
-co-operation with Hon. E. O. Chapman, State Superintendent of
Public Instruction, have not been without their fruits. In addition,
‘we were successful in establishing a definite department of hygienic
instruction in the State Normal School, which is now being enlarged
and extended. There is still need of far greater attention to this
teaching in the public schools of the State. In the school systems of
England and of several continental countries it is now accorded its
proper place. We this year give especial attention to it in a series of
valuable papers. It was also made prominent in the meeting of the
New Jersey Sanitary Association. We have also been able to co-
operate with the State Superintendent of Schools in his continuous
efforts to improve the character of the school buildings and their
adaptability to different grades of pupils. We this year also again,
with his aid, send to each school district two circulars in book form,
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one to be retained and one returned, by which we receive answers to-
the chief questions bearing on school buildings and their appoint-
ments, as also upon some points as to the children themselves. The
time has come for a general advance in teaching and training as to:
health and its conditions, and as to the way in which this human.
mechanism we call the body is to be handled and used and utilized in
the great work of life. It is needful also that we thus rear a class of
men and women for the next generation who will appreciate the neces-
sities of sanitary habits and administration, and will aid in securing:
much-needed reforms. We commend the subject to the attention not
only of parents, teachers and physicians, but of all who study the best
and most vital interests of the State. The school circulars of our
Board are suppled to teachers on application through postal, and may
wisely be distributed to the scholars in each school. They give many
suggestions as to health and education.

PREVENTION OF EPIDEMICS BY NOTIFICATION OF
INFECTIOUS DISEASES.

Among the means for préventing the spread of communicable dis-
eases, the importance of notifying health authorities of each case, as-
soon as recognized, is more and more evident.

It is claimed that some cities owe their immunity from small-pox
more to this enforced system than to vaccination. This secures the
early and complete isolation of the patient, and proper rules for
attendants. Most contagions are diffusable over large spaces, or
quickly perish or are diffused in open air. We have had outbreaks.
of scarlet fever in a boarding-school, which have not spread beyond
the first attacked because of due precautions. This isolation will not
be secured, as a general thing, without notification. Our law is accu-
rate, is reasonable ; and because such notice is different from that as-
to the fact of the beginning or ending of a life, a small compensation
is allowed. , The facts are not communicated except to the health
officer, and he generally consults the physicians as to the aid he can
furnish. H. Littlejohn, in his “Ten Years’ Notification of Infec-
tious Diseases in Edinburgh,” shows how fruitful it has been in
results—how gradually it has led medical men to attend to the duty
with almost unexceptional correctness and punctuality. Series of facts.
are given with statistical details, to show what it has done in check~
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ing typhoid fever, diphtheria, scarlet fever and typhus fever. (See
Sanitary Record, June 16th, 1890.)

Last year, it will be remembered, we noticed the passage of a
general law by the English Parliament, as to which there was
much discussion and some opposition. Although in part voluntary,
“unexpected success has followed its introduction.” In a recent note
as to it, Robert Farquharson, M.D., M.P., says: “A large number of
localities have adopted it without difficulty. Great sanitary advan-
tages have already resulted from the early detection of disease. We
look in vain for proof or even assertion of the great evils of notifica-
tion, of the shattered confidence, the strained professional relations,
the inconvenience and expense, and even actual danger, that were so
freely predicted during the early discussion of the bill.”

The necessity of making it a requirement is now generally recog-
nized. Our cities and rural villages cannot be too particular as to it.
The constitutionality of laws requiring notification has been frequently
affirmed. -

PREVENTION OF DISEASE BY CARE OF THE MOUTH
AND FAUCES.

Among the prominent revelations of the more recent studies of
disease is the fact that so many ailments are derived from without,
and are not the direct result of changes that are solely dependent
upon primary lesions in organs. Most of the diseases spoken of as
specific either originate entirely from without, or have their first
declarative evidence when some microphyte from the air enters and
settles upon the susceptible part. This generally means that the
mouth and throat are the great conduits for the introduction of
disease, the one class making their entrance into the digestive and the
other into the pulmonary or breathing apparatus. Besides the recog-
nized contagions of small-pox, scarlet fever, measles, diphtheria, &c.,
it is now claimed by good authorities that pneumonia and many ordi-
nary catarrhs are distinetly communicated from the outer air. To
these the mouth and fauces are related in two ways. If these are in
an unhealthy condition they emit foulness which infects the air, and
which is especially injurious to those who most directly breathe in
the outcoming breath. Next, an unhealthy condition of the mouth
makes it peculiarly susceptible to disease-bearing particles contained
in the outside air, and thus invites the sedation and development of
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disease. The mouth and throat are made up of a series of marvel-
ous structures. Besides glands for lubrication, and for the furnish-
ing of digestive juices, the mucous membranes of the tonsils are filled
with crypts and thickly-located lymph follicles and abundant lym-
phatic and blood vessels so as to be prepared for an activity of service
which almost entitles the tonsils to be called organs.

In addition to the chief tonsils the lymph tissue is so abundantly
distributed in other parts of the buceal cavity as to have become
designated by different names, such as the lingual, pharyngeal and
discrete tonsil. Dr. Hingston Fox has called all these lymphoid
tissues the “ nurseries for young leucocytes.” It is so abundant as to
furnish a great outspread surface for absorption, so that we have not
only the secretive function of the mucous glands, but an absorption
apparatus in most intimate relation to the entire lymphatic and circu-
latory system.

There is more and more reason to believe that many diseases are
local before they are constitutional, and that the implanting and de-
velopment begin in the tonsils or other parts of the buccal cavity;
in other words, that the disease is local in the mouth and throat
before it is constitutional. This is now very fully recognized as to
diphtheria and not unlikely is true of most of the contagious diseases.
Nor is this beginning accidental. There is not only this local pro-
gress and distribution of disease, but the soil is more fully prepared
by the condition of the mouth structures. It is, therefore, most im-
portant that minute attention be given to the mode of breathing and to
the condition of the mouth and the breath. First of all remember
that the nose and not the mouth is the chief organ for the inbreathing
of air.

The nostrils are the avenues, the wind-pipes, for the lungs. By
their moisture, their minute hairs or cilia and their tortuous course
they are admirably fitted to warm and to help to purify the inbreathed
air. It is no useless precaution to warn those exposed to concentrated
contagion to keep the mouth closed and do all breathing through the
nose. Next to this, cleanliness of the mouth is a most important con-
sideration. The sweet, pure breath and the perfect condition of the
mucous membranes, the follicles, the teeth and of the entire buccal
cavity are not easy of attainment. In it lodge particles from our food,
which easily become septic, and to it both from within and without is
too often furnished an atmosphere which in its worst forms declares
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itself as bad breath. The foulness of air and the need of ventilation
are not so much because of the carbonic acid -in the air as from the
organic matter in a mobile or decaying state. Especially where there
are assemblages as in school and public rooms, the bad breath of a
dozen persons is more polluting than that of a hundred whose mouths
are in a perfectly healthy and normal condition. Hence, we cannot
too much insist upon mouth-rinsing and frequent cleansing of the
breath as indispensable to young and old. Often there is need to add
the use of some pleasant disinfectant, as thymol, borax, &c. The
subject is a most important one, not only in relation to the health of
the individual, but to the prevention of disease. It is now well
understood by physicians that in those who are exposed to disease we
are apparently able sometimes to prevent contagion by early and close
attention to the mouth and its secretions. Topical applications to the
throat and the frequent administration of such substances as the
tincture ferri chloridi, quinine, potassium chlorate, &c., ape for this
purpose.

Thus not only are the exposed surfaces of the mouth and throat
protected, but the liability of transmitting disease to others is greatly
diminished. The care of the mouth and teeth should be an early
subject of instruction in each school. Spitting on the floor or in
‘handkerchiefs is to be avoided, and where there is the least disease all
expectoration should be received in a disinfecting solution or burned.

In addition to this, the habit of breathing through the nose is to be
insisted upon as well as the evils of mouth breathing and excessive
talking in very cold or damp air. Now that so much is said as to the
prevention of disease by isolation, we are also to study what can be
.done by systematic cleanliness and with especial reference to the mouth
and its secretions.

HUMAN AND ANIMAL DISEASES.

The more thoroughly comparative physiology, pathology and biology
are studied, the more evident is it that there are physical similarities
in man and the lower animals that are to be studied in the interests
of all, and that the comparative study of disease is of essential
importance. This has lately been emphasized as never before in the
fact that the recent International Congress of Hygiene devoted an
important section to papers and discussions on this subject. Besides
-other allusions and the special attention given to the subject in various
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reports and in Circular L. of the Board, in our twelfth report, 1888,
pages 37-47, will be found a series of facts and references illustrative
of this close relation. The Secretary of the Board also furnished to
the State Board of Agriculture, report of 1890, a careful paper as to
some of these diseases, but with special reference to Tuberculosis.
Evidence accumulates as to the identity of several diseases and the
similarity of others. What is still more important is, that some of
these diseases are interchangeable in their communicability. Not
only may animals be the vehicle of contagion, but certain diseases:
originating in the lower animals are infective. Besides what is well
known as to anthrax, hydrophobia, vaceinia, &e., there are many who-
now add to the list influenza, scarlet fever, diphtheria, tuberculosis
and some of the skin diseases. The cow, the horse, the dog, the cat
and domestic fowls need special inquiry in reference to their relation
both to the origination and extension of human diseases. These are:
engaging 'the attention of most of the biologists both in medical and
veterinary science, and are being thoughtfully watched by leading
practitioners.

Just now, special attention is being given to tuberculosis. Important
papers and discussions as to it were had at the special conferences.
held in Paris in 1888 and in July, 1891, as also at the London
Congress, 1891. The general view is that the bacillus of bovine and
human tuberculosis is the same, but as to communicability there are
various opinions. A Royal English Commission has for over a
year past been taking testimony as to it, and is expected to report ere
long. There are some that urge that both the meat and milk of
cattle showing tuberculosis should be rejected. There are others that
claim that there is little risk to muscle or even to milk, unless the
udder shows signs of the disease. The subject was well presented
by Drs. E. Holden, J. W. Sickler and others, at the last meeting of
the New Jersey State Medical Society. We are still needing more
facts and more experience. Yet, so real is the existence of the disease
and so possible the peril, that we again urge on Boards of Health
regulations as to cattle and inspection of all city dairies. This year
the Board ordered the killing of nearly an entire herd, because of an
outbreak of unusual severity in Sussex county. In connection with
comments on some diseases will be found the results of some biological
post-mortem examinations made by Prof. Formad, of Philadelphia.
It is incumbent on all Boards of Health to seek to protect our domestie:
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animals from filth and other unhealthy conditions, for neglects are
not only cruelty to animals, but hazardous to the health of the people.
In the absence of public abattoirs and inspection of all meats thereat,.
the inspection of meat in markets is important. So rigorous is the
method in most English cities that not only is all doubtful meat,.
game, poultry and fish seized, but heavy penalties are often inflicted.
In order that any such meats may not get into the market or be
manufactured into sausages or canned food, the English Inspectors.
have ready the following liquid, into which the meats are thrown:

Chloride of caleiUM...ccvvurs sreererrsrrinarierenicanereansirsecorcnoanns 2 cwta.
Chloride of 80ditm ...evueevrerearsessanren rrsenreresesbeaniansrres Feenuos % cwt.
Proto-sulphate of iron.....cceevseenneens rerteerareesveraienieiseananine 1ewt.
Carbazotic Acid....ccuuiriermrereririnirecrrnnercoreacerassossrsasssereasene 2 1bs.
WALET wiiaievrinsiinniisieiinrcsesieraererseriarsanennnresrsarsrsanessane 300 gals.

This does not hinder its use for extraction of lubricating oils or any-
other legitimate disposal, but does prevent its consumption as food.

The Chicago plan is thoroughly to inject the meat or muscle with.
kerosene.

DUTIES OF HEALTH BOARDS UNDER SPECIAL ACITS.

In addition to the general system of health laws there are some:
special laws bearing on public health to which the attention of Liocal
Boards needs to be directed. The law, for instance, as to petroleum
and kerosene is such that there should be a watch over the safety of
illuminating oils, and every accident should command the close
inquiry of the Local Board, and if need be a specimen of the oil
should be at once procured for examination. The law as to fire-
escapes should be enforced.

The law as to milk and dairy products and oleomargarine is under
the special care of Geo. W. McGuire, as Dairy Commissioner, who
gives it thorough and efficient attention. He also aids in enforcing
the law as to the adulteration of foods and drugs. Local Boards of
Health are of essential service in guarding these laws and will be
aided by the State authorities as occasion demands. Examination of”
water-supplies will be made by order of the State Board of Health
where Local Boards suspect contamination and have no money at.
command for such inquiry. All Local Boards should look carefully
after the keeping of animals, so as to prevent nuisance, and any cases-
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of contagious disease among them, or of such as may affect meat or
milk-supply, should receive prompt'attention. There is need of the
inspection of all cattle and of all pens of animals kept in the cities,
because of their liability to become sources of evil. If any such pen
or mode of keeping is found to be a nuisance, it can be dealt with as
any other nuisance, independent of the question whether the keeping
of such animals in cities is in its very nature a nuisance. There are
other laws, such as those as to sewers, as to accidents, as to cemeteries,
&c., which need the occasional attention of Local Boards. While it
is true that everything that annoys people is not a nuisance in a
sanitary sense, yet the province of a Health Board is broad. It
should realize the extent of its powers and know how to use them
with persuasion, with discretion, and if need be with the force of
the law.

INSPECTION SERVICE.

The board has given careful attention to the needs of Local Boards
and to any local questions as to which they have needed the advise-
ment of the Board. A Health Inspector has always been sent in
cases of complaints in which the Local Board has doubted as to the
need or mode of action. Where Boards have failed to avail them-
selves of ordinances or have made errors as to organization or inter-
pretation of the laws, our Inspectors have been able to give efficient
aid. Questions which can only be decided by personal inspection
and advisement thus reached solution. A special committee assists
the Secretary in directing this part of our work and we feel that it
could be extended with great advantage. The sanitary inspection of
institutions has also been of good service and aids much in adminis-
tration and in the correction of structural defects. Written reports
are rendered as to all inspections made, and, while not requiring
yearly publication, are valuable in guiding the Board in its work.
We hope by another year to complete a full inquiry into all State,
county, city and township institutions of charity or reform, and to
anake full report of the same.
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THE SEVENTH INTERNATIONAL CONGRESS OF
HYGIENE AND DEMOGRAPHY.

BY MAJOR ALFRED A. WOODHULL, SURGEON, BREVET
LIEUTENANT-COLONEL U. 8. ARMY.

TOPICS.

Quarantine,

Cholera.

Diphtheria.

Alcobol and Public Health.

Antisepsis in Maternity Hospitals.

Prevention of the Spread of Epidemic
Influenza.

Scarlet Fever, Disinfectant Inunction in.

Malaria.

Immunity from Disease.

Disinfection Within the Living Body.

Tuberculosis.

Tuberculin.

Actinomyecosis,

Anthrax.

Rabies.

Infection of Meat, Milk and other Food,

Infections Udder Disease of the Cow in
Relation to Epidemic Disease in the
Human Subject.

On the Relation between Variolous and
Vaccine Digease in Animals,

The Etiology of Enteric Fever.

Regulation of Milk-Supply.

Infancy, Childhood and School Life.

Incipient Chorea.

The Working Curve of the Hour for
School Children.

Neglected Children of Towns and Cities.

The Broad Irrigation Farms of Croydon.

Insanitary Arrangements in House-
Building.

Block Dwellings.

Sewer Ventilation.

Water-Supply.

A Revolving Water Purifier.

Leaking Water Mains,

Housing the Poor.

Disposal of the Dead.

The Relation of Occupation to Disease
and Mortality.

To attempt to render in a single paper an intelligible account of

the proceedings of this body, would be as reasonable as to offer within
the limits of a spelling-book the substance of an encyclopaedia. The
calibre of any man who should presume either feat would thereby be
at once determined. But at the request of the Secretary of the State
Board I report a few of the salient points connected with this London
convocation, which in the best sense was a congress of nations.
Demography is a new word, whose general application may be said

(29)
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to be the science or study of peoples, but for our purposes we may
accept Sir Douglas Galton’s definition as “The science of statistics
applied to questions concerning the social well-being of the people.”
Hygiene and Demography are, therefore, natural allies.

The attendance was very large, nearly 3,000 tickets having been
taken out. The general interest outside of the congress itself was
‘great. This was doubtless very favorably influenced by the conspicu-
ous friendliness and encouragement extended toward the congress by
the reigning sovereign and by the heir apparent, both of whom
actively interested themselves in its welfare.

Exclusive of the time necessarily given to formal speeches at the
-opening and the close, there were four days for work ; and the congress
was broken up into ten sections for convenience of manipulation.
There was no general daily address in science, as has been the custom
in the medical congresses, but after a short welcome on the first
working day by each Section President, in some but not all cases
including a brief survey of the field, the reading of papers and their
discussion proceeded steadily. From their great number the time for
turning them over in debate was often limited, and, as a rule, fifteen
minutes was all that could be assigned to a MS. and seven minutes to
-aspeech. Fxceptions were properly made in the case of matters of
grave importance. On the other hand, printed abstracts of each
paper were circulated in the section-rooms, and the most, but not all,
of the papers were printed in extenso before reading, which facilitated
comprehension. The discussion, however, was frequently polyglot.
In the nature of the case one section would overlap upon another,
for many of the border lines could not be well defined. As a conse-
-quence, papers on similar and in some cases on identical subjects,
varying only in title, were discussed in different sections. In one
sense this was a waste of force; in another, it was of advantage in
securing consideration from somewhat different points of view.

QUARANTINE,

There was the usual divergence of views on the subject of quaran-
tine. There was no advocacy of mere detention as such, but the
English, as usual, regarded inspection and the isolation and detention
of infected persons and enforced sanitation of the country itself as
sufficient, while the continental delegates held that each country must
suit its local conditions as to admission or exclusion.
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CHOLERA.

Prof. Hueppe (Prague) announced that he had by slow instead of
rapid changes through cultivation in egg albumen, developed comma
bacilli so virulent that they were fatal to guinea pigs in a few hours.
(It will be remembered that this has not heretofore been done with
the cultivated bacillus.) Dr. Klein (London) still doubted that the
comma is the cholera bacillus and questioned its uniform distribution.
Dr. Cunningham, he said, in ten typical cases had failed to find it,
while in others it was very abundant as nearly pure cultures. Dr.
Cunningham had shown such morphological and other differences to
exist in bacilli cultivated from cholera material as led him, Dr.
Klein, to believe this could not be the same species. The comma
bacillus might be found in mucoid material such as occurs in cholers,
but it is not limited to cholera cases. Large quantities had been
found in the mucous flakes of apes dying with severe diarrheea,
although the disease was not cholera. He had not succeeded in culti-
vating it, however, but he did believe certain states of the intestine
favor the production of a species of organism that may have no con-
nection with cholera. Specimens were shown by the lantern. Prof.
Griiber (Vienna) held that these were new forms from one culture
due to different conditions. Klein maintained that a different mor-
phology was found in the different flakes, and that the difference was
preserved under cultivation.

DIPHTHERIA.

Several carefully prepared papers, including one each by Dr.
Abbott, of Massachusetts, and Dr. Hewitt, of Minnesota, opened the
discussion on the distribution of diphtheria and its prevention, to
which the Section of Preventive Medicine devoted an entire day.
The drift of opinion, which was not unanimous, was that this emi-
nently fatal disease does not depend upon bad ventilation, drainage,
or water-supply in themselves, but that surface filth without excessive
moisture favors Lofller’s bacillus, just as subsoil pollution and damp
favor Eberth’s in enteric fever. Its greater comparative prevalence
in rural districts was accounted for by the better care usually taken
of urban ground-surface. It was the prevailing opinion that diph-
. theria depended upon individual infection (some thought through
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mild and unrecognized cases), but spread through indirect media as
well as directly from the sick ; that the cause was very persistent,
clinging for months or years to clothing and walls; that overcrowding
and filth favor it, and that notification of the disease, isolation, and
careful disinfection are the means of prevention.

ALCOHOL AND PUBLIC HEALTH.

Every one admitted that the evils following the abuse of alcohol
were enormous, but the most direct indictment was that of Dr. Norman
Kerr (London), who estimated that 40,000 premature deaths occurred
annually from alcohol in the United Kingdom, and double that
fatality indirectly from it through accident, violence, starvation, neglect
and disease. The money loss to the nation from the premature deaths
is 6,260,000 pounds, and the waste from alcoholic disease, above the
deaths, is 2,880,000 pounds, in addition to the deaths and non-fatal
maladies from indulgence not generally reckoned excessive. To these
expenses are to be added those caused by pauperism, the administra-
tion of justice, the preservation of order and other causes. In addi-
tion are the mental unsoundness, moral disorder and social tumult
that must increase with each succeeding generation from the mental im-
pairment and degraded morale following inherited brain degeneration.

Sir Dyce Duckworth thought that, notwithstanding the admitted
evils belonging to its train, aleohol is so bound up with our daily life
that it cannot be done away with. He believed it desirable for adults,
to be taken with food after the day’s work is done, in quantities not
to exceed an ounce and a half per diem. Children should have none,
and chronic drunkards be made to abstain, the foolish and vicious by
disgrace and cumulative punishment, and the victims of nervous dis-
ease by medical care. He did not trust to secular education or sani-
tary progress alone, but above all to the spread of the knowledge of
God’s law and of His fear in the heart.

Several continental speakers thought it impossible to prevent its
use, and laid stress on the quality rather than the quantity doing
harm. .

Prof. Westergaard (Political Economy, Copenhagen) showed that
the harm of alcohol did not depend upon its average consumption,
but that it fell on those, generally a minority, who consume the bulk
of it. One-seventh of the adult deaths in London depend, directly
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or otherwise, upon alcoholic excess. The annual mortality from
delirium tremens ranges from 330 in Belgium and 800 in England
to 1,100 in Prussia, and the concomitant disease, poverty, and moral
and physical degradation, are incalculable. Professor Westergaard
pressed upon medical men the systematic collection of all the data
connecting alcohol and disease, to supply complete and trustworthy
public education. He laid stress upon stimulating the moral sense,
and upon private societies for the suppression of intemperance, and
doubted whether recommending pure drink would diminish the vice
of drunkenness. He believed that the diminution of the number of
bars was much more important than a high-license law, for the first
did not necessarily depend upon the second. Where saloons are lim-
ited, the sale of drink in groceries should be forbidden. Except where
popular opinion made prohibition practicable, he advocated the Got-
tenburg system as the most effectual for the suppression of intemper-
ance. By it a monopoly of the sale of liquor is given to a company
that is only allowed to pay a fixed interest to the shareholders, the
surplus going directly to the charitable or municipal institutions.
The managers, having permanent salaries, are not tempted to encour-
age drinking, and the hours are limited. The limitation of hours
as well as of the number of bars is very important, and in Norway,
where much drunkenness formerly prevailed, the sale of liquor is
interdicted from Saturday afternoon to Monday morning, with the
most beneficial effect upon the community.

The most of the speakers concurred in regarding repeated inebriety
as a disease to be treated nolens volens, and ordinary drunkenness as a
crime to be punished, and that the popular sense should be educated
as to the perils of aleohol as a poison.

ANTISEPSIS IN MATERNITY HOEPITALS.

In European lying-in hospitals, antiseptic precautions have reduced
the mortality from 34.21 to 4.96 per thousand ; or, within the last
ten years the lives of 3,011 mothers have been saved, as a result of
experimental scientific research so much derided in certain quarters.

(Dr. W. O. Priestley.) .
3
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PREVENTION OF THE SPREAD OF EPIDEMIC INFLUENZA.

Dr. Sisley said the disease is contagious, and follows lines of human
intercourse. Bathing the eyes of exposed persons with boric acid
solution has been followed by immunity ; avoidance of infected local-
ities is important ; public institutions should be especially protected,
and schools should be closed and health officers be notified in the
presence of an epidemic.

SCARLET FEVER, DISINFECTANT INUNCTION IN,

Dr. Curgenven advised thymol with essential oils dissolved in oil
of eucalyptus being used as an inunction in scarlet fever. Desquama-
tion begins with the disappearance of the rash, and disinfection goes
on step by step with it. The falling cuticle is not infectious, the
patient may safely associate with others after the tenth day, and after-
isolation, as now understood, is unnecessary. The bedding and the
room are disinfected by the volatile oils simultaneously with the treat-
ment of the patient. The special preparation thus vouched for is
Tucker’s Eucalyptus Disinfectant.

MALARIA.

Prof. Laveran (Paris) described the haematozodn of malaria includ-
ing the spherical bodies, the flagellz, the cruciform and the rosette-
like bodies, and exhibited diagrams of them. They may be described
thus: (1) Spherical, 1-10 mm. diameter. These adhere to the red
blood corpuscles, which become paler as the parasites grow. They
are pigmented and have amceboid movements. (2) Flagelle, some-
times seen in variable numbers on the borders of the spherical bodies
when completely developed. They move actively, finally become
detached and lose themselves among the red blood corpuscles.
(3) Cruciform bodies, cylindrical, with pointed extremities, 8-10 mm.
diameter, deeply pigmented and without movement. (4) Rosette-
shaped, regularly-segmented bodies, containing a little central pig-
ment, After a time they become spherical and disintegrate. (5)
Deeply-pigmented leucocytes, in persons suffering from malaria.

The flagelle are only demonstrable in fresh blood ; the others may
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be preserved on slides. Paludal blood should be rapidly dried and
‘the specimens fixed by heat, followed by staining with a concentrated
solution of methyl-blue or gentian-violet. There may be double stain-
ing by successive immersion in concentrated aqueous solutions of eosin
and of methyl-blue, the red cells becoming rosy and the leucocytes
and parasites blue. Nuclei have been observed in both the spherical
-and the cruciform bodies. Several varieties of this haematozodn bave
been described, and similar ones have been found in frogs, lizards,
marsh tortoises and birds. In the birds some observers have re-
.garded them as identical with the paludal, but there is a distinction ;
the cruciform bodies are endo-globular and never become free, and the
-ameeboid movements of the spherical bodies are much less marked in
the organism found in birds’ blood. The Jatter has been found in
birds in non-marshy regions, and it frequently gives no inconvenience
to its host. The inoculation of such blood has given only negative
results, nevertheless its study may throw light on obscure points about
the true heematozotn of paludism.

These bodies were illustrated by the lantern.

Prof. Celli (Rome) concurred with Prof. Laveran that malaria is
-of parasitic origin. Prof. Crookshank (London) believed that these
bodies were not pathological products of the blood corpuscles, but
were animal parasites, and while their relation as the cause of malaria
was not proved, their presence in man is an invaluable diagnostic sign.

It is to be remembered, as another speaker observed, that this plas-
‘modium has never yet been found outside of the human body.

Dr. Anderson made an interesting report of the complete freedom
from malaria of the island of Mauritius until 1865, when some
‘Chinese coolies arrived with intermittent fever. From that point it
spread step by step, but rapidly, until in 1867 the whole island was
infected and has since remained so.

This singular experience of Mauritius will be recognized as closely
resembling the modern invasion of the Conneeticut River valley in
Massachusetts, about fifteen years ago.

IMMUNITY FROM DISEASE.

This.subject, of the utmost theoretical and practical interest, was
-discussed through formal papers and orally by a dozen of the fore-
most bacteriologists of Europe, whose views it is attempted to sum-
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marize as follows: Both the phagocytic action of the leucocytes and
the bactericidal power of the blood-serum were defended. Until
Pasteur introduced preventive inoculation by attenuated virus the
only immunity against disease was a previous attack of the disease,
vaccination excepted, Then Metchnikoff discovered that the amoeboid
cells, the leucocytes, inclose and digest foreign tissue including bac-
teria, thus becoming phagocytes; whereby the microbe perishes very
differently from the manner in which it dies under cultivation. The
rapidity with which the inoculated microbes, whether derived from
the direct virus or by attenuation, are consumed by the leucocytes is
a measure of the refractoriness of the animal. There are some
diseases, or some animals, in which the microbes remain free where
phagocytosis does not occur, and others, as tuberculosis and leprosy,
where the bacilli are found in the cells but the most serious results
follow. This indicates that there the cells are of insufficient power to
accomplish the desired end, and these are susceptible animals.

It remains a question whether immunity is due to the power of the
cells to include virulent microbes, or whether it depends on the
absorption of virus by them. Sometimes the inclosed microbes enjoy
full vitality, and virulent bacilli grow within and escape from the
dead leucocytes. At others, where the microbes are beyond the reach
of the leucocytes, as in the anterior chamber of a rabbit, they grow
freely until the leucocytes migrating thither check them. Why are
the cells attracted to the microbes, and why do the leucocytes in some,
that is, in susceptible animals, fail to seize them? It is suggested
that the leucocytes are attracted to the bacteria by a chemical quality
or affinity, and it is believed that the products of the microbes do
exert a very marked chemical action on the phagocytes. The more
active the proliferation of the virus within the body the more energetic
are the poisons it elaborates, and the cells which penetrate the toxic
focus are paralyzed and become incapable of interfering with the
microbes, Sometimes, as in chicken cholera, the toxine formed is
still more virulent and actually repels the leucocytes, so that phago-
cytes are never found in this disease. But in" animals immune by
attenuated virus, by a suitable dose of bacterial products, this does
not occur. A strong dose attracts phagocytes, already habjtuated to
the products of the microbes, which take up the microbes themselves
before they can elaborate any effective toxic material. The critical
struggle is therefore at the commencement of the disease; for, if the
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leucocytes cannot accomplish this at the beginning, later interference
would be ineffective, because enough poison would have been produced
to paralyze them. Hence, any condition that prevents access of the
leucocytes facilitates infection. On the other hand, in such diseases
as relapsing fever where crises occurred, the cells destroyed the spirilla
in monkeys and there was no second attack; but in man the phagocytes
were unable to completely overcome it and a new attack supervened.
And in tubercle and leprosy, where the bacilli actually live within
the leucocyte and finally destroy it, it would appear that the power
of the cell is limited to swallowing the foreign body without digest-
ing it.

On the contrary, it is held by some that the prophylactic sub-
stances reside in the animal tissue-juices. These bacteria-killing
bodies are designated as (@As§ewv, to defend) defensive proteids, and
it is a theory that “ immunity depends upon substances formed by
the metabolism of the animal, rather than that of the microbe,
and which are able to destroy either the microbe against which
immunity is possessed, or the products upon which their pathogenic
action depends.”

This does not exclude other factors, and it is probable that in some
animals immunity may depend upon other causes. In support of
this, it appears that the blood-serum of a rabbit is a culture-medium
for the bacillus pyocyaneus; but when a rabbit is made immune
against the disease produced by this bacillus, its blood-serum has
acquired the power of attenuating or destroying the microbe. Simi-
lar results have been attained in other diseases, and, especially in pig
typhoid, not only have the microbes been killed by the blood-serum
of immune rabbits, but such serum has destroyed the disease. It has
also been found that the microbes of diphtheria and tetanus do not
pass through the system, as in anthrax. They remain localized, and
the deadly poisons they elaborate, absorbed into the system, produce
their disastrous effects. For instance, an inoculated guinea pig may
develop diphtheritic paralysis long after the last diphtheritic bacillus
has disappeared ; and practically the same clinical effect can be pro-
duced by injecting a minute dose of the poison made by the diph-
theritic microbe as by the microbe itself, Scarcely any tolerance can
be obtained by successive inoculations with minute doses of the poison
generated by the diphtheritic microbe, and there is no prospect of
producing immunity in that way; and, further, it would be useless
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to attack the microbe if the poison already formed remained untouched.
But it has been found that while the serum of a diphtheritic immune
rabbit has no bactericidal action on the bacillus, it does destroy the
poison produced by it, and in this way the disease has been cured in
mice and guinea pigs. This has been confirmed in other diseases also.

In determining the nature of the substance upon which this bac-
tericidal quality depends, it was suspected that it was a particular
ferment-like proteid, known as cell-globulin B. In the serum of the
rat an alkaline proteid having the power to destroy anthrax bacillus.
was found, and, when injected into mice along with fully-virulent
anthrax spores, it prevented their development. Other experiments
showed that, in the rat at least, these defensive proteids can be dimin-
ished or increased at pleasure by suitable diet, and that the blood-
serum may fairly be believed to contain this valuable constituent.
In corroboration of this, it may be, Emmerich reports that dysen-
tery and croupous pneumonia in animals could be cured or prevented
by subcutaneous or intravenous injections of immune blood, and he
believes that, as Fraenkel’s diplococcus causes croupous pneumonia,
so men can be cured of that disease when proper quantities of chemi-
cally-pure blood-serum from immunized animals can be obtained.

In the same direction, Kitasato, of Japan, has shown with Behring
that the blood of artificially-immune mice not only renders other
mice refractory to tetanus, but cures the disease even after severe
tetanic spasms have set in.

The defensive proteids or alexins, in which upon this theory these
qualities reside, appear to be ferment-like albuminous bodies, which,
in the absence of other physiological tests, Mr, Hankin proposes to
divide into two provisional classes, sozins and phylaxins. A sozin
(0@Zw, to preserve) is a defensive proteid that occurs maturally in a
normal animal. They have been found in all animals yet examined.
A phylaxin (¢vidSw, to guard) is a defensive proteid only found in an
animal artificially made immune, and which, so far as known, only
acts on one kind of microbe or its products. Kach may be subdi-
vided into those that act on the microbe itself and those that act on
the poison it generates, to be called myco- (udxy¢, fungus) and toxo-
(rofexde, poison) sozins and phylaxins, As these may also be obtained
from cells, they do not exclude the phagocyte theory. Metchnikoff,
of Paris, and Hankin, of Cambridge, are the respective exponents of
the phagocyte and defensive proteid doctrines.
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It is probably the case, as Emmerich remarked, that no general
theory of immunity can be formulated now. Phagocytosis can be
demonstrated beyond a doubt under the microscope, and the experi-
mental work with blood-serum seems to show that other factors than
the amceboid operate to induce protection. It is reasonable to sup-
pose that both the cell and the serum play important parts, and that
the chemical element is not yet made out. Belonging to this last
factor are Klein and Coxwell’s experiments on the influence of
chloroform upon immunity. Frogs and rats are ordinarily immune
against anthrax; but when inoculated with it under chloroform or
ether, both of these invariably die, although, so far as the microscope
shows, the lencocytes continue to swallow the bacteria. This seems to
show that chemical changes may be established in the blood, sufficient
to neutralize the destructive power of the leucocytes.

DISINFECTION WITHIN THE LIVING BODY,

A cognate subject to the preceding received discussion by the same
section (Bacteriological) on another day.

Behring (Berlin) said in view of Pasteur’s and Koch’s researches
it is conceivable that the germs within the body may be rendered harm-
less by killing the germs, hindering their growth, counteracting their
disease-producing properties, or by destroying their toxic products.
And it is possible, although not proved, that increased power of
resistance may be bestowed upon cells. A mouse will be killed by
the injection of anthrax from another mouse, but chloro-bromate of
soda and corrosive sublimate injected at the same place (and within
two hours) delays or by its repetition averts death. It is not easy to
explain the process. The bacilli are not killed, for they may be cul-
tivated from the blood many hours later; nor weakened, for other
mice inoculated with them die typically. A few may be killed by
the cedema that occurs, but we have to assume that changes of a
general character that hinder their growth have been brought about ;
otherwise it is difficult to understand why they are not taken up by
the blood and lymph as usual. Similar results have been obtained
in both tetanus and diphtheria by injecting trichloride of iodine,
and in diphtheria by the double salt of gold and sodium and the zinc
preparations.

But besides their cure these animals have acquired a certain degree
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of immunity against the same infection (of disease), and with their
blood new therapeutic results have been obtained. There is this
difference in the curative effect of the chemicals and the blood, the
former only act when injected near the seat of inoculation and within
a short period of it ; the blood acts when injected in other parts and at
late stages of the disease, as for example after tetanic convulsions
have set in.

Behring now thinks it possible to render the specific produacts of
diseased organisms within the body harmless by chemical agents, and
that a certain degree of immunity is conferred along with the curative
effect. This action in immune blood is not dependent upon nor
limited to the living elements; for it exists in the cell-free serum, and
by it the special diphtherial poison is destroyed without the bacilli
being destroyed. From this we may look for some disinfecting agent
to destroy the bacteria toxine, and Ehrlich’s experiments upon the
immunity conferred upon mice and rabbits against the vegetable
albumens of the castor-oil plant, confirm this. Tolerance thus seems
to be the power of the serum to destroy the active poisons, and indi-
cates a revival of humoral pathology.

To these generalizations, Roux, representing the phagocytic doc-
trine, objected as setting forth an unproved theory and to chemical
action as incomprehensible. Sir Joseph Lister regarded phagocytes as
endowed with life and requiring nourishment, while chemical action
implied dead rather than living tissue. '

Continuing the subject, Ruffer detailed experiments with the bacillus
of quarter-evi] (b. Chauvoei), and maintained that the fluids of non-
immune and of immune animals alike have no power to destroy
bacilli; that an extremely weak virus grown in immune fluids, if
protected from wandering cells, becomes so intensified as to prove
fatal on re-inoculation in the same animal, and that when the leuco-
cytes are prevented reaching the virus in acute infectious diseases, the
result is fatal.

In the discussion of Antiseptics, with Special Reference to Surgery,
Prof. Crookshank strongly recommended carbolic acid 1 to 50 in pref-
erence to corrosive sublimate ; Prof. Gruber regarded the best agents as
carbolic acid, lysol and kresole, and Prof. Hueppe regarded kresole, or
a mixture of soluble tar products with sodium salicylate, as very
efficient. Each of these spoke, independently, of the ordinary methods
of testing surgical disinfectants as untrustworthy.
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It follows from all the preceding that, although great practical
advances in medicine and surgery have been made and we seem on
the threshold of still greater, the theories of immunity and disinfec-
‘tion, of disease and treatment, are by no meaus settled or agreed upon
by the leading students.

TUBERCULOSIS.

A discussion upon tuberculosis, held in joint session of the Sections
-of Bacteriology and the Relation of the Diseases of Animals to those
-of Man, showed the sense of the assembly to be that, speaking gen-
erally, the infection of tuberculosis is communicated by man to man;
that a comparatively small degree of infection follows the ingestion
of solid food from tuberculous animals; that when tubercle is not
diffused in animals there is a little danger from meat, and that that is
minimized by careful cooking, but that milk, either in its natural
state or as butter, cheese or buttermilk, from cows with tubercalous
udders, is highly dangerous, and is only sterilized by thorough boiling.
‘(General confiscation of tuberculous cattle is not considered necessary
nor as practicable, in the absence of qualified Inspectors; but the
-careful cooking of all meat is recommended, the careful examination
and supervision of all milch cows and the rejection of all milk from
diseased udders is insisted on, and it is thought that milk from sev-
-eral cows is safer than that from one, for children’s diet.

- (Compare with report on Actinomyecosis.)

TUBERCULIN.

A discussion on tuberculin revealed a widespread fear that it might
-excite general tuberculosis from localized centers. But Prof. Ehrlich
agserted that Koch’s present results were extremely favorable, and
depended on the local effects of very minute doses upon the specially-
affected tissues. Large quantities do harm. '

ACTINOMYCOSIS,

‘Which has been carefully studied in recent years, it is believed has
frequently been confused with tuberculosis, and especially with a
scrofulous condition. It invades not merely the skin and the mouth,
but sometimes the respiratory and other internal organs of animals,
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The best opinion seems to be that it is not directly communicable,
but that the common cause for both animals and man is a fungus
connected with cereals used as food. An gnimal infected with this.
disease, especially if the internal organs are free, it is believed might
be.eaten with impunity, and to slaughter infected beasts for the sake-
of others is not necessary.

It is important to distinguish it from tuberculosis, and in the early
stage this can only be done microscopically. The fact that it prevails
in Australia, where is has generally been confused with tuberculosis,.
may have given rise to the report that Australian cattle that have
" never been housed sometimes are tuberculous.

ANTHRAX,

As in man this disease always comes from animals, the line of
defense is, first, protective inoculation of animals, and secondly, the
disposal of carcasses and the disinfection or destruction of dangerous
animal products.

RABIES.

Roux reported that Pasteur had treated 9,465 persons in 1886-90,
of whom 90, or 0.95 per cent., died ; or, excluding those where rabies
in the animal was not proved, 7,925 cases, with 73, or 0.92 per cent.,
deaths, against 12 to 14 per cent. mortality of those bitten and not
treated. The treatment, which was given in detail, is by using exact
quantities of inoculated rabbits’ spinal cord, of graduated but known
strength, for specified periods. M. Pasteur believes that, beside the:
modified virus in the cords, special chemical bodies are formed by the
rabic microbe, which probably takes part in producing immunity.
Cases had been successfully treated long after the bite where hydro--
phobia was believed to be developing, and it is probable that rabies
in dogs had been aborted by vaccination after inoculation. It was
doubtful whether all mortality would be overcome, because most of
the deaths occur in persons in whom the disease is developing before
treatment is begun, and because the virus might remain latent for-
years and the immunity might disappear first.

Dr. Fleming (London) showed by statistics for many years and
countries that rabies is suppressed as muzzling is enforced. (There



You Are Viewing an Archived Copy from the New Jersey State Library

HYGIENE AND DEMOGRAPHY. 43

has been no case in Berlin for eleven years.) This probably depends
on the destruction of wandering dogs and the greater care taken of
those that are muzzled.

INFECTION OF MEAT, MILK AND OTHER FOOD.

Dr. Ballard (London) cited and agreed with Dr. Buchanan that
diseases following the eating of poisonous food are as truly infective
and distinct diseases as scarlet fever and tuberculosis. Their symp-
toms are generally gastro-intestinal, but the causes are specific. It
has been only within a comparatively few years that these could be
studied except by inference, but now bacteriology opens the way to
their investigation. The true cause is the chemical poison generated
'by some micro-organism that has gained access to the food, and this
toxine may be formed either before or after it is eaten. The period
of incubation is noteworthy to determine which of these has occurred.
The infection reaches the food “accidentally ”—that is, under condi-
tions we are not yet able to recognize—but almost invariably in con-
nection with want of cleanliness of vessels or surroundings. This
especially is the case when it has been kept in a temperature favor-
able for germ life. The great preponderance of cases due to pork
and veal appears to depend on the relative excess of gelatine, which is
so favorite a nutrient for bacilli.

The efficient precautions are, obviously, great cleanliness of the
materials and surroundings, abundant light and ventilation, and the
avoidance of all contaminated air from the ground or elsewhere.

Dr. Vaughan (Michigan) cited Gartner’s epidemic at Jena as illus-
trating disease due to a pathogenic state of animal food ; enteric fever
and diphtheria propagated by milk from extraneous conditions, and
milk and custard- poisoning, as due to saprophytic, toxigenic bacteria.
When disease is localized in the lungs tuberculous meat may convey
tubercle, and when the disease is general it is dangerous as food.
When the milk glands are affected, infection is probable. He
believes much infantile diarrheea to depend on saprophytic, toxigenic
germs that develop chemical poisons, and thinks that the use of steril-
ized milk, which might be re-infected within the body, less advisable
than abstention from all milk for a few days. Investigation should
include search for bacterial as well as basic products of putrefaction.

Prof. Brown said it was evidently quite clear that there were
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microbes having no special morphological structure, which might
undergo various changes under cultivation and produce unanticipated
effects. (This idea appears under different forms in several sections.)

Prof. Lehmann (Wiirtzburg) maintained in a paper on The Hygienic
Importance of Copper, that there was no evidence that from copper
vessels as much as 150 to 200 mg. copper had been taken into the
system at one time, and that as at least that much was required to
produce pathological effects, the true cause of the acute poisoning
attributed to copper utensils was the toxalbumens and ptomaines.
As much as 50 mg. copper daily will not cause chronic copper-poison-
ing in man, for it is stored in the liver in large quantities and excreted
by the bile, the intestines and the kidneys. Too large amounts may
cause chronic gastro-intestinal disturbance. Chronic copper-poison-
ing may be due to careless working in copper, but what is so called
is generally to be attributed to other minerals. The addition of cop-
per to bread or vegetables is unnecessary and may be dangerous and
should be forbidden. In medical jurisprudence severe copper-poison-
ing should not be recognized possible unless 200 mg. are consumed,
and the bacterial products should be looked for instead.

INFECTIOUS UDDER DISEASE OF THE COW IN RELATION TO
EPIDEMIC DISEASE IN THE HUMAN SUBJECT,

Klein contended that scarlet fever, diphtheria and a yet unnamed
isease resembling these but distinct from them, were caused by
inflammatory diseases of the udder, and cited the Henden, Edin-
burgh, Yorktown and Croydon epidemics in corroboration. The
weight of opinion, especially of the veterinarians, in an animated and
prolonged debate, was that he had confused bovine diseases and that
there was no ground for his deductions, nor is scarlet fever com-
municable to the cow.

The importance of udder disease in connection with milk was fully
acknowledged, especially when the animal is tuberculous.

ON THE RELATION BETWEEN VARIOLOUS AND VACCINE
DISEASE IN ANIMALS.

Prof. Chauveau (Paris) said that while he was now able invariably
to communicate small-pox to bovine animals (in which he had formerly
failed), he had never been able to transform that virus into vaccine.
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THE ETIOLOGY OF ENTERIC FEVER.

A paper of much wider interest than its title implies was read in
the Section of Military Hygiene, on Enleric Fever in Campaigns, its
Prevalence and Causation, by Surg.-Capt. A. M. Davies, Assistant
Professor of Hygiene at Netley. Prof. Davies first showed from the
records that enteric fever is an almost universal accompaniment of”
an army in the field in all parts of the world, even in isolated spots
not previously occupied, and that diarrhcea and other bowel affections
prevail previously to and along with the enteric outbreaks. Then,
repudiating the doctrine of spontaneous generation in the sense that
anything may arise from nothing, he laid stress on evolution as a
factor that may develop from a non-specific germ a disease-cause-
having special qualities. He quoted as a text the Report of the Prin-
cipal Medical Officer in the Egyptian Campaign of 1882 : ¢ Looseness-
of the bowels, under the name of camp-diarrheea, begins to be com-
mon almost as soon as any army takes the field. This is in a large
number of cases compatible with apparently good health, and is
doubtless attributable to the changed conditions of life. Some cases
of fever occur, some of very brief duration, which are classified as
heat fever, and some attended with diarrheea, marking the commence--
ment of enteric fever in the force. The development of this disease
and the proportions it will assume, will be merely a question of time
and circumstances.” After citing examples in support, Dr. Davies says :.

#‘Now, in the above-quoted instances, either there was a connection
between the preliminary diarrhcea prevalence and the subsequent
enteric fever prevalence, or there was not. If we believe in the:
origin of enteric fever purely and simply by specific contagion from
a pre-existing case, then no amount of diarrhcea prevalence is of any
consequence one way or the other. But, assuming for the moment
that there may be causal connection between the two,” he traces it as
far as possible in this way :

First. “The actual records seem to show a gradual development of
definite enteric fever from ordinary diarrhcea, the intervening degrees
of feverishness, malaise, embarras gastrique, anomalous and ill-defined
fever with diarrheea, apparently being separated from each other by
no distinet demarcations.”
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Secondly. It is more reasonable to expect that the diarrheea in
weakly and exhausted individuals, with an increase of filth and
decomposition, polluting soil, air and water, should lead to a develop-
ment of filth-generated, pathogenic poison, capable of causing in
such weakly persons a fever with diarrheea, a poisoning of the organ-
ism, producing pyrexia and inflammation of certain glands of the
alimentary tract—in fact, a specific fever. It supposes evolution of a
disease-poison under increasing conditions of pollution of soil, air or
water, either separately or together, and as such is not unreasonable
or illogical. The conditions of camp pollution exist, and frequently
tend to increase. Should they have no effect? 'Why should diarrhcea
remain simply diarrheea under such circumstances, and evolution have
no part in it?

Thirdly. Analogy favors such a view. The independent produc-
‘tion of the dysenteric poison is doubted by no one. And the dysentery
that arises in early camp life will always become contagious and epi-
demic, unless special precautions are taken. And it is a common occur-
rence to note the prevalence of “sore throat” without any special
diphtheritic character some time before the actual outbreak of diph-
‘theria, which appears to point to the gradual evolution of the specific
poison.

Now, accepting the modern belief that there is a specific parasite
for each specific contagious disease, and that in enteric fever it is
Eberth’s bacillus, as is generally believed although not actually den®
onstrated, Dr. Davies asks, “Is it necessary to believe that each
bacillus or group of bacilli that give rise to a case of enteric fever
should originate immediately from a pre-existing bacillus or germ of
the same species, and derived from a pre-existing case of the same
disease, or is it conceivable that the bacillus should have developed its
specific disease-producing properties from other varieties, or some one
other variety of bacillus, by a process of evolution under favoring
conditions ?

Probably Eberth’s bacillus is causally connected with typhoid
fever, but there is no doubt that it is not the only bacillus connected
with the disease; but, in the presemt state of our knowledge, the
relationship of the various bacilli met with in enteric patients, although
_important, is yet unsettled. For instance, MM. Rodet and Roux
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believe the bacillus coli communis to be really another form of
Eberth’s bacillus. Notwithstanding differences in the morphological
.characteristics and in the character of the cultivations, these observers
do not think they are such as differentiate them into two distinet
species.  “ Considering, on the one hand, the tolerance which the
organism has for the bacillus coli, as it commonly presents itself in
the intestine, and, on the other hand, the injurious nature of water con-
taminated by it, they are led to the conelusion that, in the great major-
ity of cases, it acquires outside the organism its ¢typhigenic’ char-
acter.”* Von Babes believes that, along with Eberth’s and the b. coli
-com., there are many forms furnishing gradations between the typical
typhoid bacillus and the common saprogenic bacilli. Dr. Cassedebat{
has described pseudo-typhoid bacilli resembling, yet differing from
typical Eberth’s b.  Vaughan§ has isolated two bacilli from suspected
water which, although presenting cultivation characters different from
Eberth’s, produced identical lesions and more fatal effects in animals.

From all these, Professor Davies believes not that there is yet
proof that typhoid bacilli may be developed from other organisms,
but that it is a reasonable supposition that will afford a satisfactory
account for those outbreaks in camp life hitherto so difficult to explain.
As he says, this explanation will account for the great variety of
types of enteric fever as dependent upon the degree of development ;
and that it is not illogical should be allowed, when we bear in mind
the. extreme rapidity of their propagation. As bacteria will pass
through 100 to 1,000 generations, sometimes in a few days, there
should be no difficulty in supposing the last may have different quali-
ties from the first, should the environment so determine. Environ-
ment is all-important, and the co-existence of filth, decomposing
organic matter or feeces, with favorable conditions of temperature and
moisture, may reasonably be supposed to so change a micro-organism
as to endow it with disease-producing properties, and thus cause the
production of a specific poison de novo.

So much space has been given to this subject, because it is a matter
-of daily concern in civil life as well as important in camp. If it is
true, it lays new stress on the necessity for sanitary care, and it is the

*Comptes Rendus de la Soc. de Biologie, X1, 1890.
tZeitschrift fiir Hygiene, 1890.
t1Ann, de L' Institut Pasteur, Oct., 1890.

¢ Phila, Med. News, 1890. Nm m STATE UBRARY
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latest and clearest exposition of a doctrine not altogether unique..
Besides the authorities quoted by Professor Davies, as already seen,.
Professor Brown, in the Section on Diseases of Animals (pp. 43—4),
suggested that microbes might by cultivation undergo changes that
would produce unlooked-for effects, and Professor Arloing (Lyons),.
in a paper on the Causation of Enteric Fever, in the Section of Bacteri-
ology, drew special attention to the etiological role that the b. com.
coli might play in enteric epidemics. Rodet and Roux, by compara-
tive study of it and b. Eberth, have not been able to establish decided
specific differences between the two bacilli. Their pathogenic prop-
erties with regard to animals are apparently (sensiblement) the same,
and morphologically they become Eberthiform in successive cultiva-
tions under slight modifying causes. These researches, Arloing
remarks, give considerable support to Murchison’s theory of pytho-
genic origin, They allow of the creation of a focus independent of
the presence of an antecedent sick person and independent of con-
taminated water, although these latter cases must be rare. Vallet
has proved the b. coli maintains itself in the liquid of fermented
matters where b. Eberth cannot be cultivated, and the b. coli from
cesspits is more pathogenic for guinea pigs than the b. Eberth from
the spleen. Professor Hueppe (Prague) said the chief point of dif-
ferentiation between the bacilli is the absence of cilia (?) (¢ils) in b.
coli com., and he could not admit their identity (similitude), unless
they take on this character, M. Arloing said these had not been
looked for in Lyons.

These views have been foreshadowed in the United States at least
by Dr. E. M. Hunt,* of New Jersey, and by the writer.

The writer, in a paper on yellow fever, said, in 1879 : “ The germ
theory, in its integrity, does not compel belief in an infinitely-extended
ancestry of germs, each identical with its predecessor and its successor.
We may imagine an infinite variety of self-propagating germs, each
set of which gradually yield to adjacent influences, as is conspicuous
in the cultivation of vegetables and is shadowed in animal life, and
then suppose that with the metamorphoses induced by the surround-
ing conditions the yellow fever cause is gradually evolved. These
presumed changes, although, perhaps, involving many generations of

*8ee Enteric Fever, Fourth Report N. J. State Board of Health, 1880 ; The Germ
Theory of Health, Med. News, Phila., Oct. 24th, 1885; The Origin of Some Diseases,
Trans. Am. Public Health Asso., 1887, Ezra M, Hunt, M.D.

+Am, Pub. Health Reports, V., pp. 104-5.
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germ life, may easily be accomplished within the period of a single
season, and would be developed with a rapidity proportionate to the
propitiousness of the situation,” &e.

In so interesting a matter as this, it has seemed worth while to go
beyond the record of the congress itself for these references.

REGULATION OF MILK-SUPPLY.

Dr. Ostertag enumerated, with examples, many qualities of milk,
including all abnormalities of color, taste and odor, as well as that
from diseased animals or milk liable to be contaminated by emana-
tions of any kind, that should be condemned. It was the general
opinion that tuberculosis in cows should be a notifiable disease, and
there were individual opinions not dissented from that children are
better fed on condensed milk, or milk from several cows, than on that
from one. The power to close dairies and milk shops supplying
infected milk belongs to many English towns, and it was the general
opinion that all such establishments should be licensed and inspected.

INFANCY, CHILDHOOD AND SCHOOL LIFE.

This section was chiefly taken up with the relation between children
and schools.

The central idea, as indicated in the President’s address, was that
the exigencies of the day require State intervention in the interest of
the community ; that the appointments for teaching should be adapted
to that end ; that observation and independent reasoning should be
cultivated along with learning from bocks; and too little care for the
spiritual capacity of the child should not blunt its moral perception
and retard its perfect physical development.

An examination of more than 50,000 school children showed more
than 41,000 of them to be of normal development. The others were
divided into groups, from those of natural appearance but slow to
learn, to those deficient in some distinct particular or epileptic. The
delicate, feeble-brained children, those with small heads, those nervous
and with headache, with chorea, with occasional fits, those partly
blind or deaf, conditions not tending to fatal results, are susceptible
of modified education and should be provided for, without which

4
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there is danger of mental and moral deterioration. In Germany and
in Scandinavia such auxiliary classes under special teachers have long
been established with the best results, and three such schools are
about being opened by the London Board.

The advantages are two-fold ; the normal children are not retarded
by the incompetent, and those thus handicapped by nature are carried
along under the best possible conditions and really attain a better
position than if pressed with their superior fellows. The feeling of
the section was unanimous that graded and special care of this kind
should always be at the disposal of the weaker children, for their own
sakes and for the sake of the State. Those positively imbecile or
epileptic should also have special training. It was thought that
care of this kind bestowed upon such children of the poorer classes
would eventually lessen the number of those requiring admission to
asylums as lunatics.

INCIPIENT CHOREA

Is generally unrecognized by teachers, and this form of nervous
disturbance is frequently punished as inattention. A simple and
effectual test is to require the suspected child to hold both arms
straight over the shoulders. In commencing chorea the hands will
quiver, or will fall backward or forward.

THE WORKING CURVE OF THE HOUR FOR SCHOOL CHILDREN

Was illustrated by Prof. Bergenstein (Vienna), showing how the
brain-power fluctuates and manifests fatigne under exercise. The
opinion prevailed that three-quarters of an hour is sufficiently long
for lessons, and that it should be succeeded by a quarter of an hour’s
rest. Prof. Kuborn (Leipsic) reported that recent school legislation
in Belgium had greatly improved the physique, vision and cerebral
power of the children.

Mr. White (London School Board), pointing out the natural desire
of children for change and for physical activity, recommended
physical education as a part of school routine, to occur midway in the
time for mental work. The use of apparatus was deprecated as
involving too great muscular strain, and stress was laid upon swimming,
which the London Board now looks upon as necessary. The paper
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was illustrated by a band of children under one of the teachers of
the London schools, showing exactly how the method is now carried
out. It was the opinion of the section that out-of-school study should
be minimized, the lessons should be of moderate length and be broken
by rest, and that systematic physical exercise should always be
introduced.

THE NEGLECTED CHILDREN OF TOWNS AND CITIES,

Especially the deplorable condition of those of drunken and other-
wise criminal parents, had a day devoted to them. The moral as well
as the physical strain of privation was recognized, and the improve-
ment of children relieved from it was noted. There was a decided
feeling that, at least to some degree, children should be removed from
under charge of incompetent parents; that the parents themselves
should be punished ; and that, notwithstanding the risk of diminish-
ing parental responsibility, proper food and clothing should be sup-
plied by the State to the children, either at the school or elsewhere.

SEWAGE DISPOSAL.

The Chemical Section devoted a day to questions of sewage disposal.

Dr. Thresh, in a methodical and exhaustive paper, enumerated the
nine or ten different methods by which the soluble and insoluble
-deleterious matters are sought to be disposed of, and was of the
opinion that broad irrigation is the only single one that gives any
prospect of success. The separate system reduces the handling to the
minimum, but the real difficulties continue. Probably a combination
-of precipitation, subsidence and chemical filtration will form the best
method. Electrolysis thus far is only a roundabout way to produce
a soluble iron-salt. Sterilization is best accomplished by the Amines
process of herring-brine and milk of lime. Filtration rapidly clogs
the pores of the filters, and although the micro-organisms may be
-enormously reduced, they will increase with great rapidity, as the
soluble constituents are not affected. Under no circumstances may
the effluent pass into a stream furnishing water-supply lower down,
until all specific organisms and suspected impurities are removed and
the dissolved organic matters minimized.
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BROAD IRRIGATION FARMS.

The Broad Irrigation Farms of Croydon were described by Dr.
Carpenter, where for thirty years the sewage has been disposed of
without injurious effects on the river into which it ultimately flows
or to the health and comfort of the surrounding inhabitants. The
farms are cultivated to advantage, the crops grown are satisfactory
food for man and beast, and the animals so nourished are healthy.
The excreta from patients with infectious and epidemic diseases are
immediately rendered innocuous in broad irrigation, and sewage kept
in motion and quickly brought into contact with soil and vegetable
life is changed in a direction contrary to that required for the propa-
gation of germs. The destruction of sewage is as opposed to the
national interests as is the destruction of any other form of wealth,
The working conditions for successful sewage-farming are that the
sewage be kept near the surface, moving over the land rather than
downward through it, and it must be kept within the influence of
vegetable root-fibrils and of the humus, and underdrainage is not so
necessary as some suppose.

English and continental speakers confirmed these statements and
described the successful operation of the Paris and Berlin sewage-
farms, coufessedly modeled after those at Croydon. The expressed
opinion of the section was that “the best yet known method of dis-
posing of the sewage of towns is that of purification and utilization
on the land.”

(The writer visited these farms by the personal invitation of Dr.
Carpenter, before the congress. Croydon is a town of nearly 100,000
inhabitants, and the two farms comprise a total of 776 acres. The
crops under constant cultivation are rye-grass and mangold-wurtzels.
The effluent is perfectly clear and odorless, and fish thrive in the
stream that receives it. Dwellings line one border of the farm and a
public foot-path traverses it.)

INSANITARY ARRANGEMENTS IN HOUSE-BUILDING,

A practical paper about Insanitary Arrangements in. House-Build-
ing, by Mr, Statham, discussed the advantage to any house, especially
~ to those in large towns where the air is laden with impurities, to have
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the materials sufficiently impervious not to absorb, and the construc-
tion such as not to retain, dust and its pollutions. He condemned
floors with spaces above the subjacent ceilings, dark spaces under the
roof, skirtings about the floors, cornices and mouldings to rooms and
furniture, windows with sash pulleys, curtains, inclosed tubs and
water-closets. He advised impervious walls; if wall-paper is used
it should be smooth and of close texture, but hard-finished walls are
better ; floors preferably of iron and concrete, covered with parquet
or terra cotta, but if of timber, to be double, with felt between and
the joists exposed below ; pipes to be incased with hinged covers, and
all dark spaces about the building to be abolished.

BLOCK DWELLINGS.

Mr. Sykes said that block dwellings, such as are required to replace
crowded and demolished buildings in cities, are dwellings superim-
posed with a common stairway. They diminish crowding by giving
more light and air with better supervision. There should be a space
equal to their height between every two blocks, and the space required
for each cube would be twice the length of the side squared (2 8%,
and its capacity would be the length of the side cubed ($%). A cube
containing 64,000 cubic feet would require 16, not 64, times the area
of square space required by a cube containing 1,000 cubic feet.

Ten feet is a good height for one story, and four or six stories
sufficient for the height of the house. The depth of the block and
the width of the open space on one side equal the depth of the total
space occupied by one block, and this divided into the total depth of
the area gives the number of blocks it will support.

The better block buildings are perfectly sanitary. In the Peabody
blocks, notwithstanding the age-distribution is less favorable, the death-
rate is 2 in 1,000 less, the birth-rate much higher and the infant
mortality much lower than for the whole of Liondon. But on account
of ease of communication between families, the death-rate between
one and five years from scarlet fever, diphtheria, whooping-cough and
measles is much higher. The death-rate from enteric fever is one-half

that of all London.
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DISPOSAL OF SEWAGE,

In a discussion on the disposal of sewage in the Engineering Section,
in emphasizing the necessity for continuous chemical and engineering:
observation of rivers, the course pursued by the State governments in
America, where the Boards of Health are composed of experts, was:
warmly commended as an example to be universally followed.

SEWER VENTILATION.

Mr. Santo Crimp maintained that there is practically no movement
of air in sewers due to the difference of temperature and that, as the
wind was the only force concerned, the aérial contents of the sewers
depended for their motion and direction upon this external agent.
Ventilating- pipes should therefore be carried up tall buildings to dis-
charge into the upper atmosphere, and street ventilators should be
reduced to the minimum. :

Mr. Read was of opinion that the gratings in the street are mnot
ventilators but vents, and that for the production of local currents of
air in sewers the inlets at the street-level should be small and at least
one hundred yards apart, and the outlets should reach above the roof,
and the sum of their sectional area in the distance between a pair of
inlets should exceed the sectional area of the sewer. The air will
then enter the inlet, flow down the sewer, escape at the outlet and
prevent the formation of sewer-gas.

WATER-SUPPLY.

The opinion prevailed that where a double supply was necessary
the potable water alone should be in the consumer’s hands; that, as
the most efficient way to introduce any substance into the body, disease-
germs included, is in solution, more reliance should be placed on the
original purity of the supply than on attempts at filtration or neutrali-
zation., Cases were cited where it was demonstrated that typhoid fever
poison had been conveyed through unsuspected underground channels
(in chalk) several miles. It was claimed that sand filtration is
incomplete as against germs, and that it is possible for them to grow
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and develop in such filters. In illustration of this last point Mr.
Kummel said that Altona received filtered and Hamburg unfiltered
water from the Elbe; that in February last Altona had an epidemic
of typhoid fever and Hamburg escaped, and that several weeks before
the fever appeared the enteric bacilli increased from 50 to 1,500 per
cubic centimeter.

M. Maignen (Paris) suggested that the future of water purification
is to be chemical. '

Prof. Frankland believed there is no self-purification of rivers;
that sedimentation takes place in relation to suspended matter ; and
that while bacilli (of anthrax) are rapidly destroyed by running water,
their spores retain their vitality for an indefinite time.

A REVOLVING WATER PURIFIER

Used on a large scale in India, South America, France and England,
was described by Mr. Anderson. It consists of a cylinder containing
serap-iron, kept in continuous slow rotation, through which water
passes. From one-tenth to one-fifth grain of iron is taken up per
gallon and deposited afterwards in sand. Long trial shows organic
matter greatly reduced and potable water secured.

LEAKING WATER-MAINS.

Mr. Govesten (Berlin) called attention to the practical point that
when there is a fracture or leak in a water-main under ground, the
internal pressure may be relied on to keep out foreign matter if the
fissure is at a right angle or an oblique angle to the contained flow ;
but that if itis at an acute angle the greater the speed the greater the
suction. This has proved to be the case in practice, when sand has
choked the smaller pipes.

DESTRUCTION OF REFUSE BY FIRE.

In the destruction of refuse by fire, Fryer’s destructor with Jones’
fume cremator was found to be efficient, Ordinarily the difficulty
lies in gases being given off and dust escaping after the first burning.
These now are destroyed by a second heating to 1,100° to 1,500°.
The chimney should not be too narrow nor the current too rapid.
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(The writer inspected one of these furnaces that successfully disposes
of all the garbage and refuse of a very large London district, in the
heart of the town. It does its work thoroughly and apparently with-
out offense.)

HOUSING THE POOR.

The New York method of requiring every dwelling to be certified
and registered was commended. Mr. Harvey held, in that connec-
tion, that the relation between insanitary dwellings, ill-health and
bad morals is closer than between ignorance and crime, and that life
and health should never be submitted to the claims of property.

DISPOSAL OF THE DEAD.

An almost unanimous vote in the Section of State Hygiene, after
long discussion and ample argument, held that “ the cremation of the
dead is a rational and hygienic procedure, which is especially called
for when death occurs from contagious disease.”

It was the nearly unanimous opinion of the same section, when
crowded, that a notification of infectious disease by both the medical
attendant and the householder, as is now the case in England, is
important and should be practiced.

RELATION OF OCCUPATION TO DISEASE AND MORTALITY.

Dr. Ogle showed, taking the deaths of clergymen between twenty-
five and sixty-five years of age to be a standard of 100, those due to
alcohol, as represented by inn-servants, were 397, and that as against
a general mortality of men at 1,000, that of liquor dealers was 1,521.
The inhalation of irritating dust by cutlers and filemakers carried
their mortality to 383 and 396, or four times as great as fishermen’s,
exclusive of accident; and coal-mining is a curious exception to the
rule that labor in heat and dust is dangerous, the miners and agri-
cultural laborers having an almost identical rate from diseases.

As one of the speakers remarked, all the papers in the division of
demography had this in common: The awaking that is taking place
as to the obligation of one class toward another class.

Princeron, N. J., December, 1891.
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PHYSICAL EDUCATION AND SCHOOL LIFE.

BY EZRA M. HUNT, M.D.

The relation of the public school and of all educational methods to
‘hygiene and physical culture, is among the most important questions
that can command the attention of those whose duty it is to conserve
the best interests of the State. It is well recognized that it is the
province of statesmanship and of government to foster and develop
-all material resources which are identified with prosperity, happiness
and success. Of these the resource superior and paramount to all is
the people. Well-trained men and women, and children who are
being rightly trained, constitute the chief wealth—the commonwealth
of every State. There is no question of good government and of
essential progress more practical than how we are to secure the best
physical, mental and moral development of all present or prospective
ccitizens. This always means a primary study of how we are to train
children.

In a system of government of which the school forms a radical
part, it is a question demanding foremost consideration. What we
would have in the life and power of the nation must be put into the
schools.

For long, such training was practically regarded as relating to
mental and moral discipline. But the sad contrast of lost or restricted
physical powers, as manifested in sickness, invalidity and shortening
of life, made it apparent that physical education must be given its
. place with the same precision as that accorded to other departments.
It is this that justifies the remark of the Professor of Hygiene and
Physical Education in Ainherst College, when, as in his last report,
he says: “It is increasingly evident that physical education has come
here and in pedagogy everywhere, to claim a rightful place and to
stay.” Formerly the great error was the assumption that the care of
the physical nature could safely be left to instinct, to parents and to

the natural exercise which is necessarily obtained in life.
(87)
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However indispensable and real all these are, and however much
they avail in the natural conditions of country life, or of intelligent
parentage, facts too palpable and oppressive for concealment have
shown that disability, unfitness for labor and crippled or shortened
lives are too numerous for us to trust to what we call natural vigor.
Amid so much that is artificial there are so many embarrassments
that our youth would need definite instruction, even if there were
not a wide field in the training of the natural.

Every success of the athlete, every achievement of the gymnast,
every success in well-developed or well-applied systems of physical
education and in instruction in hygiene, have shown that bodies
need education, discipline, training, just as much as any other part of
our nature, Defects are prevented or remedied as readily as in our
moral or mental structure. Development and capacity are secured as
real and as essential. Results as declarative and as practically useful
are attained. Children are trained into health, into power for use,.
their incapacities overcome, their capacities enlarged for the welfare
of themselves and of the State, as much if not more than in any
other educational process. Thus, we get not only better productive
power in a material sense, but the best intellectual and moral condi-
tion is far more likely to be secured. A true physical education does
more to secure self-reliance, mastery of self, behavior, or the having:
of one’s self in possession, than any flights of intellect or mere
lectures on morals.

At this stage of progress in educational and to some degree in
public sentiment we ate not disposed to waste words in inculcating
the importance of this great work, but rather desire to present what
is being already done in actual teaching and practice and what is.
feasible to be done in the near future. As examples are much better
than precepts, we desire to outline the methods which are actually
adopted and to illustrate them by some of their results.

We classify and briefly comment on these as follows :

1. Instruction in hygiene in our schools.

2. Practice in various forms of physical development.

3. Systems of record which serve to prove results or to indicate the:
choices of method which should be made.

4. Attention to school buildings and their appliances and sur-
roundings.
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1. INSTRUCTION IN HYGIENE IN OUR SCHOOLS.

Instruction in hygiene in our schools needs no other enforcement
than to say that it should be early and thorough, since it has to do
with the first experiences of life in general, and of school life in par-
ticular. Much of it is a kind of knowledge that is in very early
demand in the formation of habits, and these constitute the earliest
part of education. The pupil not only needs to be taught what his
physical nature requires, but also to have as much as possible of that
kind of discipline which enforces the lessons taught. We have an
example of this in the Adelphi, of Brooklyn, where it has been found
entirely feasible to provide the children with a simple meal at the
noon recess, where not only is the art of eating learned, but the
miserable habit of no meal between eight and two and a half o’clock,.
or after school, is overcome.

We take this as an extreme illustration of numbers of simpler and
earlier-taught hygienic habits which should have their formative
influence in direct teaching in school life.

While anatomy and physiology have their places, these are only
accessory to parts of that higher teaching which has to do with
hygiene in the habits, in the home, in the school-room, in the life.

This Board, by its reports and circulars, and its efforts with schools,
gave early attention to this matter. The result was the establishment
of a department of Hygiene in the State Normal School, conducted by
the Secretary long enough to give it some formative character. It
is now being developed into larger scope.

Both abroad and in this country this teaching has now taken such.
definite form as not to leave us without models, especially in the Boston
schools, although various crude imitations are still being made. But
the minds of teachers are engaged in this direction, and the old
pedagogy is sure to give place to the new.

2. PRACTICE IN VARIOUS FORMS OF PHYSICAL DEVELOPMENT.

Practice in various forms of physical development has its great
variety in posture, in calisthenics and gymnastics, athletics and almost
numberless forms of exercise. The great value of the new ideas con-
sists in the fact that there is a recognition that each organ and each
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part of the human structure has its demand ; that there are methods
for giving attention to the weak so as to make it symmetrical with the
strong; that the word “exercise” describes a varied and systematized
division into parts, and that the scope of practice is far beyond what
is conveyed by one single word. Thus we have a whole system based
on the training for special kinds of disabilityjor invalidity ; adaptation
of modes and of apparatus, not only to particular muscles and sets of
muscles, but to different organs and bones and tissues, while in the
more general application of methods consideration is given to the
relation of physical development to the entire progress of the being in
its entirety.

Then we have discussions as to the comparative value of military
drill and other gymnastics in developing self-reliance and courageous
mastery of self, while such choices of apparatus as those of the Ser-
geant gymnasiums are not arbitrary, but made on the basis of claimed
needs and claimed results. We thus have the varied forms of exercise
coming forth, not as mere exhibitions of skill or contest, but as sys-
tems elaborated for a definite purpose, that purpose having as its
ultimate a preparation for the several duties and contests of human
life, including all that prowess and usefulness mean as applied to man
as a machine, intended as a potential factor in all his natures, in his
symmetrical wholeness, and as a producer for himself, his family and
the State,

This idea is well illustrated in the last report (June, 1891) of Pro-
fessor Edward Hitchcock, of Amherst College, from which we quote
as follows:

“In all the forms of exercise, both indoor and out-of-door, there
is a continual disciplinary and scientific system to guide, advise, pre-
scribe and, if necessary, to compel. The college has thus proved that
Lompulsory physical exercise, as she endows and practices it, is no
more an anomaly than is any required mental discipline; only, of
course, it must be managed with more flexibility and variety of ex-
pression than some other departments of college training.

“The object of the department is not to produce an abnormal de-
velopment of muscles and lungs. Its requirements are of the nature
of simple bodily exercises and recreations, in such forms and move-
ments as will keep the body in the best working condition. Thus
the plan has been to carry on such a system of physical education as
for the great majority may secure at once bodily activity and mental
enjoyment ; and for the few who need it, direction and opportunity
to correct 1mperfect or belated physmal development. This is in
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accordance with the aim of the whole college, which is not to endow
any department with the power of turning out monsters or prodigies,
of body or intellect, but to develop, educate, enlarge and purify the
whole man, to make him in the broadest sense holy.

“ In accordance with this aim, a prominent thought running through
the whole history of the department is, that its work and care belong
to every man who comes to college. It has not been the desire to
make prodigious athletic records, or to train remarkable gymnasts and
athletes per se; it bas rather been to give all the students the best
opportunities for exercise, recreation and sound physical development.
To be sure, we mean to make good records and to gain the champion-
ships as often as we can, but the department does not hold these out
as inducements for all. These more brilliant attainments hold the
same relation in our department that the exceptional attainments of
other departments hold in their sphere. It is only the few who take
prizes in Latin, Greek, mathematics or literature; nevertheless, the
prize stimulus, the record, in the literary and scientific work, is,
directly or indirectly, an incentive and inspiration to all the college.
Wedo not expect, nor would we urge, every student to strive for these
prizes. But the atmosphere, the impulse, the scholarly aroma, that
attends the winning of intellectual honors, elevates the whole college
constituency. In the same way the well-developed, handsome form
of the all-round athlete, his physical powers of endurance and resist-
ence, which will inevitably be imitated as well as admired, are a stimu-
lus of incalculable value to young men.

“Athletic sports and exercise are in natural development of the:
call of the age for physical education, as well as a progressive attain-
ment from our begifthings thirty years ago. Some evils and excres-
cences attached to them, of course, but these should be pruned and
cut off by judicious treatment. We have no cause to cut the tree
down to the roots.”

3. SYSTEMS OF RECORD.

The adoption of systems of record is another important advance
in physical education. It adopts much of the plan that has been
usual in anthropometry and in other vital statistics, and illustrates
results not merely by experience and general observation, but by

- accurate measurement of a sufficient number of persons, through
sufficient intervals of time and with details of circumstances and sur-
roundings, so as to furnish proof which partakes of the nature of
mathematical certainty.

Here again we cannot do better than to pass by similar foreign
records and avail ourselves of the illustration of Amherst College as
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afforded in the remarks and records embodied in its last report. The
report heretofore quoted says :

“The physique of students is altered very considerably from what
it was in the sixties, This is evident not only to those of us who
have numerical data of physical measurements to judge by, but to
any casual observer of the two periods.

“The young man now in college has at his entrance less of the
simple, flabby, weak appearance than had the young collegian of
1861. He can play foot-ball ; he is more ready to stand his ground
by his muscle; he is more alert and vigorous in movement. This
may be owing in great part to the training he now gets in the prepara-
tory school which he did not get then. But where did this better
preparatory training come from? Did not the influence of a success-
ful experiment reach down from the college? If our preparatory
schools are doing good work, whence did they derive the idea of it
except from the experience of those who have tried the methods?
And is it not with the highest institutions that ideas of progress
begin, and from them that they reach downward to be utilized by all
that are below, even to the common school of the nation?

“ There are two facts in our statistical history which illustrate this
point. One is the test of actual strength. Almost from the first
beginnings of the department we have possessed and used the two
well-known and important strength tests known as the ‘dip’ and the
¢ pull-up.

“These show in each individual, with relative certainty, the mus-
cular power of the trunk and the arms. The record of tests with
these instruments, applied to all the college, were averaged for the
period from 1861-2, and including 1888, with the result that the
‘dip’ stood at six and the ‘pull-up’ at nine. For the sake of
comparison we have averaged the same items for the past five college
years, and find the ‘dip’ to be 7.1 and the ‘pull-up’ 9.9; that
is, we register a gain of 9 and 8 per cent. respectively.

“Another fact which seems to show the value of physical education
to students is found in our record of time lost on the account of sick-
ness, Statistics taken from 1861 to 1865 show that each student,
during that period, averaged a loss of 2.18 days annually during term-
time from being too sick to study. The records from 1885 to 1889
show an average loss of only 1.75 days, a gain in health of 8 per
cent.

“A comparison of the number of deaths in the decennial period of
1861-70, with the number in the decennial period of 1881-90, show a
much greater viability in the latter than in the former decade. The
deaths during 1861-70, exclusive of those who fell in the war, were
6.1 per cent. of the whole number graduating; the deaths during
1881-90 were 3.4 per cent. of the whole number. This certainly
indicates a greater vitality.
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“As the result of measurements, carefully collated, we have com-
‘piled a series of tables wherein are exhibited what we regard as the
standard dimensions of the various parts of the body. Such tables,
foreshadowed some six years ago, have not been hastily constructed ;
investigations made frequently since then have increasingly established
their correctness and value.

“The basis of measurement is the height. It may be laid down as
an assured principle that, given a certain height, the various bodily
dimensions ought to be strictly and uniformly proportional. Accord-
ingly we have specified some sixty different particulars in which the
student should test himself. Every student who comes to us is fur-
nished with these tables, wherein he sees in its various items the stand-
ard measurement corresponding to his height, and side by side with
these his own measurement, agreeing or disagreeing with the standard.
From this comparison both the young man and the department have
the data for estimating his bodily powers and conditions, wherein he
lacks and what are his possibilities of advancement in physical growth
and development. This, of course, furnishes the basis of watchfulness
and advice on the part of the department and of faithful work and
training on the part of the student, attention being given dlrectly to
the points where the need exists.

“'The re