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292 YELLOW FEVER A NAUTICAL DISEASE.

image of death. Shot-gun quarantine and the brutal repulse
of wanderers are the evidences of an inhumanity engendered by
fear, The Memphis outbreak should be the last of these terri-
ble inland visitations. Even Chervin recognized that the foei
of infection were derived from vessels at sea, trne ambulating
foci (vrais foyers ambulants), which constitute the radiating
points whence the disease extends more or less widely among
the adjoining dwellings. He recognized that the ships were
charged with the infected atmosphere, the pofential cause of
yellow fever outbreaks.

Speaking both of yellow fever and cholera, the Board of
Experts said: “It is now known that the poison of neither is
susceptible of long vitality when exposed to the open air; but
it is not yet determined how long its infectious properties may
be preserved in closely shut chambers or in compartments of
vessels, or when inclosed in the folds of clothing or goods. It
consequently follows that ships are especially dangerous carriers
of these diseases, and also that they remain sources of infection
for months after having been infected with the poison.”

Yellow Fever in Steamers and Sailing Vessels.

Dr. Vanderpoel has contributed, in his work on quarantine,
some valuable observations on the relations which steamers
and sailing vessels maintain to each other, in disseminating the
germs of epidemics. He says: ,

“First, steamers are far less liable than sailing vessels to
become infected with the germs of yellow fever. It is admitted
by most writers that yellow fever is not contagious, or, if under
certain conditions it becomes so, it is so slight as not to require
consideration in this conneetion. It is then transmitted from
place to place by the vessel, the cargo, the baggage and effects
of passengers and sailors. The conditions which would modify
this receptivity in the two classes of vessels should therefore be
taken into account. Of the ways of transmission, the vessel
itself plays the most important part. The germs of yellow
fever increase with fearful rapidity where the conditions of
filth, heat, and fermentation are in active operation. These are
supplied in full measure in the hold of a vessel lying for weeks
under a tropical sun, being loaded, as most of those coming from
























30 YELLOW FEVER A NAUTICAL DISEASE.

And if we seek for any expression, on the part of well-in-
formed authorities, in the West Indies, we utterly fail to learn
anything of local conditions adequate to more than the develop-
ment of periodic affections. In many cases we have evidence
of the great salubrity of individual West Indian islands. Re-
ferring to St. Eustatia and Curagoa, Dr. Peixotto published a
vigorous defense in 1822, and described both as being dry,
rocky, and proverbially healthy. He says:

“ Curagoa is situated in latitude 12° 8’ N, and longitude 69°
W., distant twenty leagues from the coast of South Ameriea, of
which the highlands are plainly discernible in clear and calm
weather. The island extends from the northwest to the south-
east, in length forty miles, and its mean breadth may be fifteen.
The general appearance of the island is barren and parched, its
surface broken into abrupt masses of hill, which raise their pie-
turesque forms in every direction. They are, however, bare of
all marks of vegetation or verdure, cultivation being confined to
the vales, in which the fruit and maize plantations are more ad-
vantageously located.

“ The eoil is superficial, consisting of a slight mold covering
a rocky substratum, in which gypsum, pumice, ochre, and some
argillaceous earth are found. Water is to be had by digging
into the rock; but there are no rivulets of fresh water, nor any
marshes to be seen in any part of the island. The hills are of no
inconsiderable height, some of them having an elevation of from
ten to fifteen hundred feet above the level of the sea. They no
doubt serve a highly useful purpose, by collecting and conduct-
ing the currents of air along valleys; and, adding to their force
and impetus, they refresh the atmosphere.”

Abbé Raynal and Bryan Edwards, in their admirable works
on the West Indian islands, deseribe no feature—no general or
localized conditions—to which we can aseribe any but the ordi-
nary malarial diseases. Indeed, Mr. Edwards, in deseribing the
uniform high temperature in all the lands beneath the tropic of
Cancer, the distinction between the two seasons, the wet and the
dry, how the weather becomes dry, settled, and sultry when
the tropical summer reigns in full glory, adds a note—a contrast
between the healthiness of the West Indian islands as ecompared
with the southern provinces of North America. “In Virginia,”
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since his visit to several places in Africa, and knowing the very
limited space in which a large number of slaves are often con-
fined, both on shore and in slave vessels, he entertained the idea
that this pestilence or its seminiwm, or specific infection, had
been generated originally by the congregation of negroes in a
close atmosphere, or is generated de¢ novo by this race when
placed in the circumstances now stated ; and that, although it
affects them in a comparatively slight manner, it i1s most par-
ticularly baneful to the natives of the colder regions. Of course
the slavers arrived mnear the equator reeking with foulness, and
readily imbibed the local factor of yellow-fever infection, as they
approached the eastern shore of Central and Southern America.

La Roche refers to records of the rise and spread of yellow
fever on board of ships occurring, as they often have done, under
circumstances which forbid the supposition of a foreign source
of contamination, and point to the vessel itself as the focus of
infection. He says: “ A careful perusal of the numerous facts
we possess on the subjeet before us, so far from justifying the
propriety of discarding as spurious and erroneous all that has
been said in support of the malarial origin of the fever on ship-
board, will fully sustain the opinion of those who aseribe, in
very many instances, the appearance and spread of the disease
in such loecalities to the operation of morbid effluvia generated
in the timbers of the vessels themselves, or the materials they
may contain.” :

Dr. Currie, of Philadelphia, complimented by La Roche as
“a distinguished countryman of ours,” never could discover the
most remote reason for admitting that the yellow fever had ever
originated in this country ; he thought that “crowded transports
or ships of war generally, if not always, constituted the original
and proper sources of the matter of contagion or the poison of
the disease.”

Dr. Faget states most categorically that facts prove that
yellow fever may break out in ships at sea (méme en pleine mer),
without searching beyond them for any cause capable of pro-
dueing such a malady.

Through the kindness of Dr. Cabell, the President of the
National Board of Health, I have had the gratification of read-
ing a most able letter which appeared in the “ Pensacola Ad-
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vance” on the 30th of April last. The author of that letter
was Dr. Robert B.S. Hargis, and in it he says, backed by a
quarter of a century’s experience: ¢ After mature consideration,
I 'long since reached the conclusion that yellow fever is not only
exotic, so far as North America is concerned, but never origi-
nated anywhere on land ; and that it had its genesis on ships
or the sea-going vessels within the tropies.” Further on he
remarks that “filth, either per se or associated with an epidemic
constitution of the air, free from yellow-fever germs found
abroad, will not cause yellow fever on land. I say ‘on land’
anywhere on the face of this globular mass we live on.” He is
explicit as to its undoubted origin. He says: “In the hold of
a ship, in which proper hygienic or sanitary measures have been
neglected, that has sailed within the tropics a considerable length
of time, there may, nay do, often exist powerful causes of in-
fection of a peculiar character or nature, due to the sea water,
which always in the ship’s hold contains large quantities of dead
organic matter, peculiar to itself, mixed with dead rats, and in-
sects which always infect ships to a very great extent, and which,
together with the débris of an assorted cargo, excluded from
fresh air and light, and subjected to a very high degree of heat,
exceeding often 110° Fahr., give rise to that very peculiar and
specific infectious prineciple that causes yellow fever. In the
hold of a ship, then, in the tropical seas, may be found the habi-
tat of the yellow-fever germ; there the fons et origo mali ex-
ists, which has been the ¢ stone of Sisyphus’ to New Orleans for
three quarters of a century.”

Dr. Hargis cites a number of cases on which his very posi-
tive opinion is based. He refers to the ship Le Beeuf in 1635 ;
in 1726, in the fleet of Admiral Hesser off Portobello ; in 1746,
the Spanish ships Angel and Astra on their way to the West
Indies; in 1783,in Admiral Solon’s squadron; in 1785, Spanish
ship Aldefensa; in 1703, British ships Beaford and Kent ; ship
Hankey in 1792 ; besides ships in our own day.

La Roche accepts without qualification the opinions of the
origin of yellow fever on shipboard from local sources of infec-
tion, and independently of external influences. * He discards a

#* #In the performance of this task, attention might perhaps be called to the
history of the disease as it prevailed on board the Princess Caroline, at Curagoa, in
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that the men were dispersed and sent off from the ship when it
was pumped out. “There was a gelatinous substance of a very
offensive character on the chain cable when hove inj and on
taking out the starboard cable a part of it was found to be wet,
in consequence of a leakage from one of the berth-deck scup-
pers. The casing of this being removed, about two bucketfuls
of very offensive filth was found.”

“The sickness and mortality on board, according to Captain
Biddle, were greatest among the persons employed in the hold
and among the carpenter’s crew, who, by working the pumps,
were most exposed to the bilge-water discharged from the ship ;
and by Dr. Chase, one of the surgeons, it is stated that the dis-
ease commenced near the pumps. The boat erews were, on ex-
amination, found to have suffered less than the rest of the ship’s
company. It appears that the awning was constantly spread
while in Havana, and that the men were very little exposed
to wet or to the sun, or to duty in boats, or to fatigning duty on
board, being excused from keeping watch at night.

“ From these various circumstances the inference is natural
that the disease, which carried off one hundred and one individ-
nals out of a complement (including officers) of three hundred
and seventy-six, arose from the operation of causes located in the
vessel itself. There was, as we have seen, no yellow fever at
the time in the city or port of the Havana, and the same fact
has come to my knowledge through other channels. Other ves-
gels, at no great distance from the frigate, did not suffer from
the disease, and neither officers nor men could have communi-
cated with individuals already affected. Hence, it was impos-
sible for the fever to have arisen from the introduction of a con-
tagious germ, or from morbid effluvia proceeding from the port
and wafted from a distance. The disease thus produced eontin-
ued on board during the passage to St. Domingo, and therefore
could not have depended on a cause existing in the harbor or city
of the Havana, for in that event it would have ceased soon after
the vessel put to sea. It increased at Port-au-Prince; and, as
the fever was not prevailing there at the time, its aggravation
was not the result of external influences having their source at
that place. It is to be remarked that the disease continued to
prevail during the passage back to the Havana, as well as during
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the hull. At the urgent solicitation of Dr. Hartle, the limber-
boards were taken up.”

Here lay the mischief. Carpenters’ shavings in great quan-
tity were discovered in a state of putridity, choking up the lim-
ber-holes so that the water could not pass to the well of the
pump, and lay stagnant. Dr. Hartle declared that the fever
“was generated on board, by noxious effluvia received into
crowded and badly ventilated berths”; for, the moment the
crew and marines were removed, the disease ceased. Nothing
like the most distant appearance of contagion could be traced,
for none but those residing on board the ship, or exposed to the
effluvium from her hold, prior to her expurgation, suffered by
the fever.

“The Pyramus left English Harbor, Antigua, perfectly
healthy on the 19th of October for St. Kitts, where she re-
mained until the 28th, when she sailed for French Harbor. A
day or two prior to her arrival at the latter place, fever of a
most alarming type made its appearance among the officers and
crew. The sick were landed, and the ship sailed for Barbadoes ;
but the disease continued to prevail. A medical board was as-
sembled, in order to investigate the probable cause of the sick-
ness. The vessel, at the suggestion of the board, sailed from
Barbadoes, and crunised as far as 28° north; but finding this
avail nothing, and that the disease became more alarming, the
captain hastened to English Harbor, where he arrived on the
3d of January, 1822. The crew was there landed, and the ship
emptied of her stores, shot, tanks, ballast, etec. On the opening
of her hold, the effluvia which issued surpassed anything Dr.
Hartle had ever witnessed, and affected every one exposed to
its influence.

“The quantity of filth which was taken out was sufficient to
fill four large mud-boats, consisting of shavings mixed with coal-
tar and the water which, in consequence of the choking of the
pumps, had accumulated under the limber-planks. All the
cases which oeccurred during the process of expurgation were
easily traced to exposure to this bog ; and Dr. Hartle very justly
refuses to refer the disease to the influence of English Harbor,
inasmuch as other ships of the squadron that lay much longer
there escaped the infection. It may not be amiss to remark
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to January, 1860. Assistant Surgeon La Fayette Guild, report-
ing on the disease at Fort Columbus, N. Y., in 1856, says:
“ Yellow fever, so long the scourge of the tropics, has for the
last few years been steadily and progressively encroaching upon
the temperate regions of our country.” His observations were
confined to Governor's Island, in latitude 40° 42, longitude 74°
9, situated in New York Harbor, at the junction of the North
and East Rivers with the bay, and about 22 feet above low-water
mark. He says: “ All agree that yellow fever can be generated
on board of vessels. Whether the morbific ageney depend upon
the decomposing timbers, the bilge-water, the putrefying cargo,
or what not, still the fact is beyond a doubt that the disease can
be so produced. The first case that occurred in this harbor last
summer was on board of a vessel, and not only did one vessel
arrive in this port with the disease on board, but several; and
they were all collected and placed in quarantine, whence, in my
opinion, the disease was disseminated throughout the different
places along the bay that were not protected from the wind that
swept over this congregation of infected ships, filling the air
with their pestilence. The facts that substantiate this opinion
are that the epidemic broke out simultaneously in different lo-
- calities on shore, after the ships had been placed and the process
of unloading and cleaning them had been commenced ; that the
disease was confined to the southern portion of Governor’s Isl-
and, and to those habitations which were openly exposed to the
winds from the quarantine ; that the intervention of their board
partitions, trees, shrubbery, and elevated portions of the ground,
which served to shut off these winds, gave to individuals so pro-
tected an immunity, and that the removal of the inmates of
South Battery to a place where they were protected from these
winds checked the ravages of the disease among them.” (Pp.
18, 19.)

Further on he says: “It certainly is a question that should
engage the studious attention of boards of health, and of those
members of the medical profession whose duty it is to regulate
the quarantine enactments and to guard the publie health against
the pestiferons influences of infected ships that annually arrive
In our cities on the seaboard.” (P. 23.)

Surgeon Charles McDougall reports on an outbreak at Fort
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a sea of air. At sea the leakage is of warm and highly charged
water teeming with organic matter, a rich mother-liquor for the
most active fermentation and rotting, so that a ship sealed, if
possible hermetically, might burst under the pressure of accu-
mulated gases. Read the case of the sloop Mary. She had
been lying shut up, a war prize. Foul smells about the wharf
(Philadelphia) directed attention to her condition. Her ports
and hatches were thrown open, when the foul air rushed out in
torrents, and the persons who inhaled it were seized with yellow
fever. |

Other Diseases propagated after Spontaneous Development.

Ameriea is signally free from all the purely contagious epi-
zooties, 1if we except the lung-plague imported from Europe,
nearly fifty years since, into the dairies of Eastern cities. I have
already alluded to the American cattle plague proper, origina-
ting in Texas, and which, like all indigenous maladies, when
once understood is most easily prevented in its spread among
northern animals. It is otherwise with the widespread and
popularly designated hog cholera. This singular malady, at-
tacking an omnivorous animal, when collected in large numbers
from various sources on a limited area of ground, is developed
like a virulent camp fever in man, and, strange to say, appears
when once developed to be communicable to most warm-blooded
animals, and I should say, under certain circumstances, un-
doubtedly to man. The varied developments of the disease are
of striking interest in relation to those human disorders which
gpring from overcrowding, and in which nature’s process of de-
puration produces at one time hsemorrhagiec exudation, at an-
other a malignant angina and catarrh, at another diarrhea and
enlargement of the intestinal glands, whence the disease has
been confounded with human typhoid. The infected pigs die
by thousands. They are purchased from healthy sources, and
remain healthy where they are bred, but, whether or not con-
fined in sties or the open air, the soil on which they lie and live
becomes saturated with putrefactive emanations, which rapidly
undermine the animals and breed in them a malignant and com-
municable disease. I am not attempting to be precise, and I
only wish to show that there is no oddity, much less impossibil-

5
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ity, in the manifestation of a disease from the congregation of
living creatures under definite unwholesome conditions, which,
onece developed, spreads even by direct contagion.

A more familiar example in medicine is that of purulent
ophthalmia of soldiers and children, which originates in over-
crowded barracks and wards, and is rapidly propagated, causing
intense suffering and frequent blindness, by the particles of de-
composed pus, floating in the atmosphere, adhering to the towels
and other objects, and often forced into the eyes in the innocent
act of rubbing them, as a baby so often does with its little fist.

I might multiply instances of a spurious form of contagion
which bears the same relation to a specific virus that the pus of
goft chancre does to the discharge of a genuine Hunterian in-
durated sore. It is as nearly as I can state in that relation that
I consider yellow fever and an epidemie outbreak of small-pox
in an unvaccinated community. The one is in its early outward
signs scarcely distinguishable from the local marsh or paludal
fevers—a hybrid typhus—and, until Dr. Faget’s researches,
scarcely capable of accurate and certain diagnosis. The other
stamps itself from its invasion as an unmistakable eruptive fe-
ver, due to a specific organice poison. The first spreads like mud
pervading a pool by continuity from one disturbed center. The
other dots the surface, and skips here and there in direct rela-
tion to personal intercourse with the sick and suseeptibility of
the people. Both are deadly, but both vary materially in their
course and development.

Difficulties of ventilating Ships.

Now, in relation to the ships which are such admirable pest-
traps, I desire most foreibly to remind my readers of the great
difficulty experienced in getting free currents of pure, dry air
through the interior of a ship at sea. So essential is this that I
hope the National Board of Health will investigate the subject
and enact rules to be adopted by ports, favoring well-venti-
lated vessels and condemning the stagnant tubs of pollution to
protracted and prohibitory detentions.

The diffieulty of clearing the hold of a deep vessel of foul
air, without adequate blast, is much like the difficulty experi-
enced in ventilating an old gasometer, on first entering which,
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had left, the candle was not extinguished when lowered to the keelson
(about six feet lower than it was capable of burning at first).”

It is easy to imagine how much worse must be the air in
many an old ship with rotten timbers and putrefying stores or
cargo in the tropics. How utterly impossible it must be to se-
cure health in such ships, and how easily a veritable ship-typhus
may actually originate there !

The Atlantic Yellow-Fever Center.

The Atlantic region, in which ships run special risk of yel-
low fever from contamination, is well known to present very
characteristic meteorological features, which tend to interfere
materially with the ventilation of ships. At the equatorial
calm-belt a conflict of winds oceurs, for a northeast trade-wind
and a southeast trade-wind can not blow in the same place at
the game time. The air-particles have been put in motion by
the same power; they meet with equal force; and therefore at
their place of meeting they are arrested in their course. There
is consequently a calm-belt, as at Capricorn and Cancer.

In relation to the difference in the severity or character of
fevers engendered in foul ships crossing the Atlantic from east
to west, it must be remembered that the western half is far hot-
ter than the eastern. High as the temperature is within 5° of
the equator north or south, the remarkable contrast between the
climatology of the sea and land must not be forgotten, Maury,
to whom I am indebted for my information on the climate of
the sea, remarks that “on the land February and August are
congidered the coldest and the hottest months; but, to the in-
habitants of the sea, the annual extremes of cold and heat oceur
in the months of March and September. On the dry land, after
the winter is ‘ past and gone,’ the solid parts of the earth con-
tinue to receive from the sun more heat in the day than they
radiate at night, consequently there is an aceumulation of calorie,
which continues to increase until August. The summer is now
at its height ; for, with the close of this month, the solid parts
of the earth’s erust and the atmosphere above begin to dispense
with their heat faster than the rays of the sun can impart fresh
supplies, and consequently the climates which they regulate
grow cooler and cooler until the dead of winter again. But at
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above. Every condition favors the gravitation of the foul air
toward the bilge, and the only circulation is due to the rising
from this of the gases of decay which are disengaged with
great freedom. Air colder than the ocean-water would perflate
its way through the ship, if any inlet could be found. A natu-
ral ventilation would be forced in spite of iron sides or sod-
den wooden walls. Ience, how soon a ship purifies itself on
its northward passage, unless ports and hatches are fast! The
trade-winds are the mighty purifiers of the Atlantic atmosphere
within their reach. Insufficient they may be under overwhelm-
ing conditions of atmospherie impurity within ghips, but their
ventilating power is indubitable, and it is probably beyond their
life-giving blast that those fatal influences are most rife which
are capable of engendering yellow fever.

The Cargo.

Whatever may be the belief as to a ship in mid-ocean, under
the requisite combination of ciremmstances, becoming infected
with yellow fever without catching the disease in port, it is cer-
tain that, though atmospheric currents, even at sea, may with
great difficulty bear on their course yellow-fever germs, the cargo
can be of such a nature as to be either the carrier or the producer
of such contamination as will engender the disease. A barrel
of potatoes from an infected ship has been known to communi-
cate the disease to a seaport town. This might and probably
would occur by the adherence of foul ferments tor the barrel
or the potatoes. Sometimes, but rarely, a bale of cotton has
been the accused carrier. Coffee is said to be usually innocent,
and it is very generally acknowledged that the sound contents
of an infeeted ship can be easily purified by free aération. In
the channels of commerce little harm has arisen from contami-
nated merchandise.

On the other hand, we have the most convincing testimony
of the injurious and most probably sufficient cause of specific
mischief in decomposing or decaying wood, wine, sugar, mo-
lasses, and bituminous coal. The fermentations started in the
bilge-water by hydrocarbons, which drop or percolate into it,
are certainly not innocent ; and the gaseous emanations, heated
in the process of their preduction, permeate, to the detriment of
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human eomfort and human life, into every part of the contami-
nated vessel. The sailors acquire a sallow and depressed look.
Their exhalations add to the atmospherie filth, The saturated
atmosphere prevents relief by the natural exeretions, and, with-
out regard to premeonitory signs, without intelligent action to
relieve the situation, a state of morbid indifference develops,
which culminates in a pestilential outbreak.

Disinfectants not used at Sea.

I know from experience that it is the hardest possible thing
to get skippers to use the most desirable disinfectants, which in
my country must be carried by law. A few gallons of stinking
carbolic acid—that curse of inefficient and blinding sanitation—
of chloride of zine or aluminium, could however, even if used,
be of little or no service under such eircumstances.

Frequently has attention been directed to contaminated bal-
last, and it is by no means a far-fetched supposition that ballast
charged with putrifying organic matter may, in the tropies, foul
to pestilential virulence the confined air of a ship. From this
point of view the case of the ship Hibbert is interesting ; for
the only connection with the necessary focus in the tropical At-
lantic basin was by ballast, which for years did no damage,
infected no one, until ultimately saturated with putrefiable mat-
ter and subjected to intense heat. Then a disturbance of the
filth, and probably that universal swabbing and washing which
Dr. Turner exposes, established the link, with other favoring
causes, to produce a true nautical typhus or yellow fever.

There are many instances of ships escaping infection in ports
contaminated by yellow fever, and we have all heard of naval
officers vaunting their conquests over the epidemic by cleanli-
ness and free ventilation. The foul ships and the old ships are
the yellow-fever ships ; but the same would oecur in relation to
most diseases, and notably in relation to small-pox. A very
exhaustive analysis of all cases, recorded or hereafter coming
under observation, of yellow fever in ships, and of its uniform
absence or frequent recurrence in certain ships, is imperatively
demanded, and will more amply repay investigation than the
study of yellow fever in towns. It is most dangerous to trust
to tradition. Our knowledge, such as we possess, is based far
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too much on that already. The prompt investigation of last
year’s epidemic was most fortunate, and, although confined
mainly to the infected cities, will undoubtedly contribute much
to enrich our understanding on this question. It is well now
that the National Board of Health is so closely watching the
shipping. Z%ere is the mine for the yellow-fever pathologist ;
and, that once thoroughly explored, we shall wonder that, after
man’s experience in camp and jail fevers, we have been so re-
miss, so reckless, and so blind.

What relation does the cargo, in its nature, hold to outhreaks
of yellow fever? Record, classify, and learn! Is it enough to
have the exhalations from human beings in ill-ventilated ships
in the tropics to breed the disease? Who knows? Probably
the animal matter from living creatures, with tropical organic de-
composition and climatic conditions, complete the circnit for
fatal invasions. To arrive at essentials, we must eliminate the
non-essentials ; and we know that in the North Atlantie, the
Mediterranean, or the Indian Ocean, thousands of ill-ventilated
ghips, laden with fish or fruits and well filled with human beings,
have been decimated—but not by yellow fever. The tropical
something must be there from the West Equatorial Atlantic;
hence yellow fever is indigenous, not to the soil, on which it
never breeds, but to the ocean ; there where, since ships traded,
the disease has undoubtedly recurred, at intervals which seem
to bear an inverse ratio to the activity of maritime intercourse.
It is undoubtedly and incontrovertibly indigenous to ships, al-
though it may be—nay, in all probability, is—exotic on every
land. Its importation and persistence in certain harbors and
cities are not more marvelous or inexplicable than the effects of
erowd-potsoning in any latitude—the manifestation of the bu-
bonie plague of old, and the dissemination of hog cholera.

As I am writing I receive the annexed extract through the
friendly hand of a journalist, and, without committing myself
to the view that Memphis received no fresh infection this season,
I can not do better than constitute it the finale to this chapter.

¥ Cause of the Outlreak in Memphis.

* The true reason of the present outbreak of yellow fever lies not so much
in the filthy streets and alleys of the city, but in the cupidity of some of
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ten to twenty millions sterling per annum during nearly forty
years. The British people have lost not less than £250,000,000
sterling, or, approximately, the appalling sum, in round num-
bers, of $1,200,000,000, by the direct and indirect effects of
specific animal contagia.

Caleulations have been made of the losses incurred by the
United States from the yellow fever, and they are enormous.
Conjectural as these figures may be, it would be well, some day,
for a political economist to investigate this subject, especially
ghould this be needed as an incentive in inaugurating so radical
a policy, in relation to the shipping connected with the tropical
Atlantic belt, as will gnarantee the ports from disease invasion.
The people of the United States are generous and humane, go
that any statesman may count on national support who will take
this subject in hand, and so codperate with other governments
as to accomplish the object in view thoroughly, not counting
the cost.

Humanity, apart from any sordid considerations, demands
the prompt and final extinction of yellow fever by all the means
which science and a sound international policy may suggest.
The helpless, dying seamen utter but faint eries, soon buried
with their bodies in the deep. One crew is dispatched—another
secured, to follow likewise ; and a convalescent woman—a heroine
—with a dying father, husband, or brother by her side, may
have to navigate the ghip, with none but almost images of death
to sail and steer. We search for autochthonous causes of yellow
fever on the banks of the Mississippi, as people were searching
for them in Dr. Tully’s days on the Connecticut. We so soon
forget the signals of distress waving from pestilent vessels, which,
helpless on the Gulf, have to be towed to quarantine. Thence
germs, if germs—things, if things infected—find a readier en-
trance to the houses and stores of benighted Memphis than of
the Crescent City.

A Plimsoll is wanted in America—one who can and will
gearch out the conditions under which the shipping of the West
Indies exists. The recklessness of ignorance must oft be added
to the recklessness of intoxication, to induce even a brave young
geaman to step into a charnel-house and cast his lot with the
decomposing bodies of those still partially living. I have some
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Oviedo * reports that in 1494 a disease associated with jaun-
dice appeared two months after the arrival of Columbus; and
Gimaron alludes to the yellowness of the followers of Colum-
bus: they were saffron-colored, or, as Herrera stated it, azafra-

nados.
| Diseases of the Red Men.

Dr. Hosack published letters from a trustworthy observer in
the first volume of the “New York Medical and Physical
Journal ” (1827). This gentleman, Mr. John D. Hunter, says:
“ The diseases of the Indians are for the most part simple. .
Those inhabiting wet, marshy land, especially such as reside on
the shores of rivers which inundate their banks to a considerable
extent, are somewhat subject, during the vernal and autumnal
months, to bilious remitting and intermittent fevers ; and those
who have been reduced by the enervating corruptions of the fron-
tier settlers have of late years been afflicted with typhus fever.”

Rheumatism was the deadly disease which shortened life
and rendered their brief span of existence a period of torment.
They were excellent weather prophets, for their twinges and
pains told of approaching atmospheric changes. They submit-
ted to the most violent remedies. A hole was dug in the
ground, a fire of dry sticks and brush was built over it, and on
this water was poured, into which they entered as hot as it could
be endured. DBushes and leaves were placed on them to retain
the wvapor, and, half suffocated, they remained there an hour
or more. In Mexico to this day holes are dug in the ground by
the Indians; stones are heated by fire and placed in the hole,
13.11(1 withdrawn at the right time ; and the patient then enters
and is packed in, keeping only the head out of water.

Reference has often been made to wide-spread disease among
the Indians, both in the Northern States after the first arrival
of Europeans and in the tropiecs. A very remarkable circum-
stance attending these ontbreaks has been the ready propagation
of the malady inland, its long continuance at all seasons and for
several successive years, and the non-communication of the mal-
ady to the whites, notwithstanding that in all probability the
disease, which may have been small-pox, was first introduced by
a new-comer.

#* ¢ Historia General de las Indias.”
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Humboldt,* whose chapter on this question, extending over
38 quarto pages, is admirably lucid and terse, says: “ Long
after the arrival of Cortes an epidemic reigned periodically in
New Spain, which the natives called matlazahuatl, and which
authors have confounded with the womito or yellow fever. This
pest is probably the same as that which in the eleventh century
forced the Kalteques to continue their migrations southward.
It committed great ravages among the Mexicans in 1545, 1576,
1736, 1737, 1761, and 1762; but, as we have already indicated
above, it was characterized by two features which were essen-
tially different from those of the womito of Vera Cruz: it at-
tacked the natives and the copper-colored race almost solely, and
it prevailed in the interior of the country at 1,200 or 1,300 feet
above the sea-level. It is true that the Indians of the Mexican
valley died by thousands in 1761, vietims of the matlazahuatl,
vomiting blood, which was ejected by the mouth and nose; but
these gastric heemorrhages (hématéméses) often occur in the
tropies, accompanying the low bilious fevers. They have been
likewise observed during the epidemic of 1759, which traversed
all South America from Potosi and Oruro to Quito and Popayan,
and which, according to Ulloa’s deseription, was a ¢yphus pecu-
liar to the elevated regions of the Cordilleras.”

Prescott distinetly avers that, when Cortes and his followers
first entered the fierra caliente, in 1519, precisely the period
when vomito is now known to have raged with greatest fury, no
mention was made of an uncommon mortality. He says: ¢ The
fact doubtless corroborates the theory of those who postpone the
appearance of the yellow fever till long after the occupation of
the country by the whites.”

I have striven to trace evidence of genuine yellow fever
among the aborigines of America, and consulted Major Powell,
whose knowledge of the Indians is surpassed by none ; and there
is absolutely no trustworthy evidence of ravages by any such
disease. Decimation by small-pox has been common, and the
pioneer settlers in Massachusetts, intent on converting the savage,
asserted that the plague was evidence of God’s wrath for the
inhospitable treatment they had shown His chosen people, the

#* ¢ Voyage de Humboldt et Bonpland,” p. 752, 3d part, vol. ii., Paris, 1811.
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whites. When the Plymouth pilgrims arrived, the Indians
feared a repetition of outbreaks, which were then on the decline.

During the reign of Charles V. of Spain, Velasquez, Gover-
nor of Cuba, determined on attacking Cortes on the Aztec
coast, and he sent a force under the command of a Castilian
hidalgo, Panfilo de Narvaez. The surprise and capture of the
latter quickly followed, but Cortes took advantage of a formid-
able number of his foes by making them confederates, distribut-
ing gold and other precious commodities among the soldiers of
Narvaez. Thus came the natives to experience far more injury
from pestilence than war. A negro in Narvaez’s suite brought
with him the small-pox. “The disease spread rapidly in that
quarter of the country, and great numbers of the Indian popu-
lation goon fell victims to it.” *

I note this well-authenticated case to show that contact with
Europeans destroyed the Indians by other maladies than yellow
fever—that disease of ships and seaport towns, and not of the
wigwam.

Spanish and Portuguese Traders.

By a papal bull of Alexander VI. the discoveries in the
Indies were made over to Spain and Portugal, but the difficul-
ties attending the peopling and commercial development of the
region led to licenses being given by the Spanish Government
to private traders. As Prescott states,} the discoveries of Co-
lumbus resulted in a spirit which was evinced “ in the alaerity
with which private adventurers embarked in expeditions to the
New World, under cover of the general license during the last
two years of the [fifteenth] century. Their efforts, combined
with those of Columbus, extended the range of discovery from
its original limits, twenty-four degrees of north latitude, to
probably more than fifteen south, comprehending some of the
most important territories in the western hemisphere. Before
the end of 1500 the prineipal groups of the West India Islands
had been visited, and the whole extent of the southern coast,
from the Bay of Honduras to St. Augustine. One adventurous
mariner, indeed, named Lefe, penetrated several degrees south
of this, to a point not reached by any other voyager for ten or

* ¥ Conquest of Mexico,” vol. ii., p. 272. Herrera, * Hist, General.”
t  History of the Reign of Ferdinand and Isabella,” p. 50B.
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bor of Carthagena, and landed there whatever was designed for terra firma.
They then sailed to Puerto Velo, where, having staid during the fair, which
lasted five or six weeks, they landed the merchandise intended for Pern,
and received the treasures and commodities sent from thence. These gal-
leons then sailed back to Carthagena, and remained there till their return
to Spain, which usually happened within the space of two years. When
orders for returning home arrived, they sailed first to the Havana, and hav-
ing joined the flota, and what other ships were bound to Europe, they
steered northward as far as Carolina, and then, taking the westerly winds,
they shaped their course to the Azores, when, having watered and victualed
afresh at Terceira, they thence continued their voyage to Cadiz.

“ The Spanish flota consisted, like the galleons, of a certain number of
men-of-war and merchant-ships; there were seldom more than three of the
former and sixteen of the latter in this fleet. They sailed from the coast
of Spain some time in the month of August, in order to obtain the winds
that blow in November, for the more easy pursuing their voyage to Vera
Cruz. They called at Puerto Rico on their way to refresh, passed in sight
of Hispaniola, Jamaica, and Cuba, and, according to the winds and season,
sailed either to the coast of Yucatan, or higher through the Gulf to Vera
Cruz. The Spanish flotilla being intended to furnish not only Mexico, but
the Philippine islands also, with the goods of Europe, was obliged to remain
in Vera Cruz for a considerable time, and sometimes found it necessary to
winter in that port. This fleet usually sailed from Vera Cruz in the month
of May, but was sometimes detained as late as August; it then made for
Havana, and returned to Spain in company with the galleons.

“The Spanish towns were generally built in low, unhealthy localities,
surrounded by marshes and swamps, with narrow streets and high walls
and fortifications, which not only compressed the towns within certain
limits, and induced erowding and favored the acenmulation of filth, but also
prevented to acertain extent the free circulation of air.”

Sir Walter Raleigh’s Voyage.

‘When Columbus had shown the road, others were not slow
to follow, and the British, French, Portuguese, and Dutch ships
added to the facilities for the development of the tropical pes-
tilence. We have to read the history of the seventeenth cen-
tury to approach the conditions of common infection by yellow
fever in tropical seas. One notable instance which bears strong-
ly on my views of its development in mid-ocean is furnished by
Sir Walter Raleigh’s voyage in 1616. His fleet left England
pure, healthy, and uncontaminated. It arrived off Lancerota on
the 6th of September, and thence they steered to Gomera. After
leaving this the weather was stormy, the ships were damaged,
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“ On the 20th of November the captains of the squadron
represented to the Commodore that their ships’ companies were
very sickly, and that it was their own opinion, as well as their
surgeons’, that it would tend to the preservation of the men to
let in more air between decks ; but that their ships were so deep
they could not possibly open their lower ports. On this repre-
gsentation, the Commodore ordered six air-scuttles to be cut into
each ghip, in such places where they would least weaken it.”

Anson’s F'leet Surgeon’s Opinion.

And here we have a singular instance of that prescience on
the part of a skillful surgeon which might have saved many a
fleet if attended to. He said: “ And on this occasion I can not
but observe how much it is the duty of all those who, either by
office or authority, have any influence in the direction of our
naval affairs, to attend to this important article, the preservation
of the lives and health of our seamen. If it could be supposed
that the motives of humanity were insufficient for this purpose,
yet policy and a regard to the success of our arms, and the in-
terest and honor of each particular commander, should naturally
lead us to a careful and impartial examination of every probable
method proposed for maintaining a ship’s erew in health and
vigor. But hath this always been done ? Have the late invent-
ed plain and obvious methods of keeping our ships sweet and
clean, by a constant supply of fresh air, been considered with
that candor and temper which the great benefits promised here-
by ought naturally to have inspired ? On the contrary, have not
these salutary schemes been often treated with neglect and con-
tempt? And have not some of those who have been intrusted
with experimenting their effects been guilty of the most inde-
fensible partiality in the accounts they have given of these trials?
Indeed, it must be confessed that many distingunished persons,
both in the direction and command of our fleets, have exerted
themselves on these occasions with a judicious and dispassionate
examination, becoming the interesting nature of the inquiry ;
but the wonder is that any could be found irrational enough to
act a contrary part in despite of the strongest dictates of pru-
dence and humanity. I must, however, own that I do not be-
lieve this conduct to have arisen from motives so savage as the
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geons, who had never seen or heard of the disease before enter-
ing, for the first time, the deadly Atlantic belt. Dr. Ferguson
says “soldiers and others have been attacked and died of yellow
fever before they landed in the West Indies, or could be ex-
posed to the influence of land miasmata in any shape.” . .
“ From this it would appear that a calenture, the synocha of
Cullen (the pure offspring of heat, as pneumonia is of cold),
runs a course similar to the yellow fever—the same as the true
bulam.”

The run from Madeira lay right across the yellow-fever
region, and the thirty-seven days in heavily laden ships, deep in
the water and crowded with men and provisions, developed
disease the nature of which is not doubtful. Special attention
must be paid to the acknowledged state of health at St. Helen’s
and the disastrous fever which immediately followed.

Rest at St. Catheriné's.

They anchored at 5 . . of the 18th off the N. W. part of
the Island of St. Catherine’s. On the morning of the 20th the
squadron weighed and stood in; a pilot went on board, and
brought them to anchor in five fathoms and a half, in a commo-
dious bay, called Bon Port by the French. The next morning
they weighed anchor again, running between the castles of Santa
Cruz and St. Juan, and again anchored at one in the afternoon.
“In this position we moored at the Island of St. Catherine’s on
Sunday, the 21st of December, the whole squadron being, as I
have already mentioned, sickly and in great want of refresh-
ments: both which inconveniences we hoped to have soon re-
moved at this settlement, celebrated by former navigators for
its healthiness and the plenty of its provisions, and for the free-
dom, indulgence, and friendly assistance there given to the ships
of all European nations in amity with the crown of Portugal.”

The bad reputation for unhealthiness of the equinoctial or
south seas has been referred to; and below Capricorn, where
the squadron was now anchored, the conditions for health were
better, but still bad for infected ships.

The narrative continues: “Our first care, after having
moored our ships, was to get our sick men on shore; prepara-
tory to which, each ship was ordered by the Commodore to erect
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two tents : one of them for the reception of the diseased, and the
other for the accommodation of the surgeon and his assistants.
We sent about eighty sick from the Centurion, and the other
ships, I believe, sent nearly as many in proportion to the num-
ber of their hands. As soon as we had performed this neces-
sary duty we scraped our decks, and gave our ship a thorough
cleansing ; then smoked it between decks ; and after all washed
every part well with vinegar., These operations were extremely
necessary for correcting the noisome stench on board, and de-
stroying the vermin ; for, from the number of our men and the
heat of the climate, both these nuisances had increased upon us
to a very loathsome degree, and, besides being most intolerably
offensive, they were doubtless in some sort productive of the
sickness we had labored under for a considerable time before
our arrival at this island.”

No one who has studied the history of yellow fever can
doubt the nature of the evidence here before us; and it is espe-
cially valuable as proving the undoubted development of the
plague at sea on perfectly healthy ships and with healthy people
at the time of departure from St. Helen’s.

The narrator speaks of the luxuriant soil of the island, fragrant
woods, abundant fruits and vegetables, so that there is no want
of pure apples, peaches, grapes, oranges, lemons, citrons, melons,
apricots, and plantains. Onions, potatoes, cattle, and pheasants
add to the abundance of the place ; and the water on the island
was excellent, preserving at sea as well as that of the Thames.
These data are all of great interest in relation to the salubrity
of the region, which was undoubtedly greater than in the yel-
low-fever equatorial zone. The editor says: “ These are the
advantages of this island of St. Catherine’s; but there are many
inconveniences attending it, partly from its climate, but more
from its new regulations, and the late form of government
established there. With regard to the climate, it must be re-
membered that the woods and hills which surround the harbor
prevent a free circulation of the air. And the vigorous vegeta-
tion which constantly takes place there furnishes such a pro-
digious quantity of vapor, that all the night and a great part of
the morning a thick fog covers the whole country, and con-
tinues until either the sun gathers strength to dissipate it or it
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is dispersed by a brisk sea-breeze. This renders the place close
and humid, and probably oceasioned the many fevers and fluxes
we were there afflicted with.”

The continued sickness, which was not at all to be wondered
at, is aseribed to the unhealthiness of the place, the melancholy
proof of which was that the Centurion buried twenty-eight
men since her arrival, and the number of her sick increased
from eighty to ninety-six, a proportion which would undoubted-
ly have been much greater had they anchored in the West In-
dies or been detained by storms nearer the equator.

The editor comments on Brazil, its gold and diamonds; on
the Rio Grande and St. Catherine’s, where during their whole
stay they were refreshing their sick on shore, wooded and
watered the sqnadron, and cleansed the ships; and Mr. Anson
gave directions that the ships’ companies should be supplied with
fresh meat, and that they should be victualled with whole allow-
ance of all kinds of provisions.

They left St. Catherine’s on the 18th of January, and soon
encountered a storm. The Pearl was nearly captured by the
Spanish squadron. Captain Kidd died on the 31st of January,
and Anson’s squadron cast anchor on the 17th of February at
St. Julian’s. The Tryal had lost her mainmast, and had to be
repaired. There is no mention whatever of sickness here, ex-
cept that Captain Saunders, who was promoted to the command
of the Tryal sloop, was dangerously ill of a fever on board the
Centurion. Captain Kidd’s death necessitated changes and pro-
motions, and on the 27th of February the squadron weighed at
geven in the morning and stood to sea.

On the Tth of Mareh, in the morning, they opened the straits
of Le Maire; and about 10 o’clock, the Pearl and the Tryal be-
ing ordered to keep ahead of the squadron, the straits were
entered by the latter, with fair weather and a brisk gale. They
all thought the greatest diffieulty of their passage was at an end,
and, animated by flattering delusions, they passed those memora-
ble straits ignorant of the calamities then impending, and that
the time drew near when the squadron would be separated, never
to unite again. They experienced, on leaving the southern ex-
tremity of the straits, a violent storm. Doubling Cape Horn
was discovered to amount really to an enterprise, and for the
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“This transaction brought us down to the beginning of September, and
our people by this time were so far recovered of the scurvy that there was
little danger of burying any more at present; and therefore I shall now
sum up the total of our loss since our departure from England, the better
to convey some idea of our past suffering and of our present strength. We
had buried on board the Centurion since our leaving St. Helen’s 292, and
had now remaining on board 214, This will doubtless appear a most ex-
traordinary mortality, but yet on board the Gloucester it had been much
greater ; for out of a much smaller crew than ours they had lost the same
number, and had only 82 remaining alive. It might be expected that on
board the Tryal the slanghter would have been the most terrible, as her
decks were almost constantly knee-deep in water; but it happened other-
wise, for she escaped more favorably than the rest, since she only buried
42, and had now 39 remaining alive. The havoe of this disease had fallen
still severer on the invalids and marines than on the sailors; for on board
the Centurion, out of 50 invalids and 79 marines, there remained only 4 in-
valids, including officers, and 11 marines; and on board the Gloucester
every invalid perished, and out of 48 marines only 2 escaped. From this
account it appears that the three ships together departed from England
with 961 men on board, of whom 626 were dead before this time ; so that
the whole of our remaining crews, which were now to be distributed among
those ships, amounted to no more than 335 men and boys—a number great-
ly insufficient for manning the Centurion alone, and barely capable of navi-
gating all three, with the utmost exertion of their strength and vigor. This
prodigious redunction of our men was still the more terrifying as we were
hitherto uncertain of the fate of Pizarro’s squadron, and had reason to sup-
pose that some part of it at least had got round into these seas. Indeed,
we were satisfied from our own experience that they must have suffered
greatly in their passage; but then, every port in the South seas was open
to them, and the whole power of Chili and Pern would doubtless be united
in refreshing and refitting them, and recruiting the numbers they had lost.”

A most striking example of the vast difference there is in
different seas, when an overcrowded ship is on a perilous voyage,
may be adduced in the case of the Centurion, which fought the
Spanish galleon, a rich prize, amounting to near $1,500,000,
which she captured off Cape Espiritu Santo.

“The Commodore, when the action was ended, resolved to make the best
of his way with his prize for the river of Canton, being in the mean time
fully employed in securing his prisoners and in removing the treasure from
on board the galleon to the Centurion. The last of these operations was
too important to be postponed ; for, as the navigation to Canton was through
seas but little known, and where from the season of the year very tempest-
uous weather might be expected, it was of great consequence that the trea-
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sure should be sent on board the Centurion, which ship, by the presence of
the commander-in-chief, the larger number of her hands, and her other
advantages, was doubtless better provided against all the casualties of
winds and seas than the galleon. And the securing the prisoners was a
matter of still more consequence, as not only the possession of the treasure
but the lives of the captors depended thereon. This was indeed an article
which gave the Commodore much trouble and disquietude, for they were
above double the number of his own people ; and some of them, when they
were brought on board the Centurion, and had observed how slenderly she
was manned, and the large proportion which the striplings bore to the rest,
could not help expressing themselves with great indignation to be thus
beaten by a handful of boys. The method which was taken to hinder them
from rising was by placing all but the officers and the wounded in the hold,
where, to give them as much air as possible, two hatchways were left open;
but then (to avoid any danger that might happen while the Centurion’s
people should be employed upon deck) there was a square partition of
thick planks, made in the shape of a funnel, which inclosed each hatch-
way on the lower deck and reached to that directly over it on the
upper deck. These funnels served to communicate the air to the hold
better than could have been done without them, and at the same time
added greatly to the security of the ship; for, they being seven or eight feet
high, it would have been extremely difficult for the Spaniards to have
clambered up; and, still to augment that difficulty, four swivel-guns, loaded
with musket-bullets, were planted at the mouth of each funnel, and a sen-
tinel with lighted match was posted there ready to fire into the hold among
them in case of any disturbance. Their officers, who amounted to seven-
teen or eighteen, were all lodged in the first lientenant’s cabin under a guard
of six men; and the general, as he was wounded, lay in the Commodore’s
eabin, with a sentinel always with him. Every prisoner, too, was suffi-
ciently apprised that any violence or disturbance would be punished with
instant death. And, that the Centurion’s people might be at all times pre-
pared, if, notwithstanding these regulations, any tumult should arise, the
small arms were constantly kept loaded in a proper place, while all the
men went armed with cutlasses and pistols; and no officer ever pulled off
his clothes when he slept, or when he lay down omitted to have his arms
always ready by him.

“These measures were obvionsly necessary, considering the hazards to
which the Commodore and his people would have been exposed had they
been less careful. Indeed, the sufferings of the poor prisoners, though im-
possible to be alleviated, were much to be commiserated ; for, though the
weather was extremely hot, the stench of the hold loathsome beyond all
conception, and their allowance of water just sufficient to keep them alive,
it not being practicable to spare them more than at the rate of a pint a
day for each, the crew themselves having only an allowance of a pint and
a half—all this considered, it is wonderful that not a man of them died
during their long confinement, except three of the wounded, who expired
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the same night they were taken, though it must be confessed that the
greatest part of them were strangely metamorphosed by the heat of the
Lold ; for when they were first brought on board they were sightly, robust
fellows ; but, when, after above a month's imprisonment, they were dis-
charged in the river of Canton, they were reduced to mere skeletons, and
their air and looks corresponded much more to the conception formed of
ghosts and specters than to the figure and appearance of real men.”

Here have we a splendid series of examples, indicating, first,
the development of mortal yellow fever when the squadron
gailed westward from Madeira, crossing the line and sailing
glowly southward to St. Catherine’s Island ; secondly, of scurvy
by improper diet and privations after rounding Cape Horn;
and thirdly, the complete immunity with which a ship which
had been badly infected with yellow fever (subjected, it is
true, to severe frost the first winter after the outbreak) con-
veyed its crew and a host of prisoners across the Pacific Ocean.
They suffered all the horrors of a short supply of water, and
foul stenches from enforced imprisonment of erowds in the
hold, and yet reached Canton without the loss of a single life
by disease, such as would undoubtedly have decimated them in
the American archipelago.

Captain Cook’s Voyage.

The history of Cook’s celebrated voyage from 1772 to 1775
affords an instructive and never-to-be-forgotten contrast to An-
son’s disasters from pestilence. Commanding H. M. ship Reso-
lution, he had with him a company of 118 men, performing a
voyage of three years and eighteen days throughout all the cli-
mates from 52° north to 71° south, with the loss of only one
man by sickness, “How great and agreeable, then, must our
surprise be,” said Sir John Pringle when presenting Sir God-
frey Copley’s gold medal, at a meeting of the Royal Society,
to Captain Cook, “after perusing the histories of long naviga-
tions in former days, when so many perished by marine diseases,
to find the air of the sea acquitted from all malignity ; and, in
fine, that a voyage round the world may be undertaken with
less danger perhaps to health than a common tour in Europe.”

To this day has the illustrious Cook’s lesson proved almost a
dead letter. He lhad the advantage of some, but still slight,
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Bryan Edwards on West Indian Fever.

Numerous are Edwards’s allusions to this subject, and in one
he says: ¥

“ Four years have elapsed since I closed the details of the military opera-
tions of the British army in St. Domingo, and 1 grieve to say that what
was then prophetic apprehension is now become historical fact. This once
opulent and beantiful colony, the boast of France, and the glory of the new
hemisphere, is expunged from the chart of the civilized world! The pros-
pect of such lamentable ruin might give occasion for many observations
and reflections ; and I shall present to my readers, in the following very
imperfect sketch (for such it is in every sense), a few that occur to me;
more than this I dare not attempt. Were it in my power (as in truth it is
not) to continue in a regular series the history of those sad events which have
led to this miserable catastrophe, I should indeed decline a task which would
be equally disgusting to my readers and painful to myself. In a climate
where every gale was fraught with poison, and in a contest with uncounted
hosts of barbarians, what could the best efforts of our gallant countrymen
effect? Their enemies indeed fled before them, but the arrows of pestilence
pursued and arrested the victors in their career of conquest! Scenes like
these, while they afford but small cause of gratulation to the actors them-
selves, furnish no topics to animate the page of the historian, who would
have little else to display but a repetition of the same disasters—delusive
promises, unrealized hopes, unavailing exertions, producing a complication
of miseries, disease, distraction, contagion, and death !

“ At the same time (although I know not that the reader will derive any
great degree of consolation from the circumstance) it is ineumbent on me
to observe that, during the disastrous period of which I treat, I have not
heard that any misconduct or meglect was ever fairly imputed to those per-
sons who had the direction of the enterprise, either in the public depart-
ments of Great Britain, or in the scene of action itself. The names of
Williamson, Forbes, Simeoe, Whyte, and Maitland carry with them a dem-
onstration that neither courage, nor energy, nor military talents were at any
time wanting in the prinecipal department. Reénforcements of troops, too,
were sent by the British Government with a more liberal hand than in for-
mer years. Toward the latter end of April, 1795, the 81st and 96th regi-
ments (consisting together of 1,700 men) arrived from Ireland ; the 82d,
from Gibraltar, landed 980 men in August; and in April, 1796, the 66th
and 69th regiments, consisting of 1,000 men each, with 150 artillery, ar-
rived from the same place, under the command of General Bowyer; so that
the whole number of effective men which had landed in St. Domingo down
to this period (including some small detachments sent up at different times
from Jamaica) amounted to 9,800. In June following, four regiments of

*  History of St. Domingo,” pp. 883-386, London, 1801,
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was complete immunity. Windows were then made in this
wall, and the soldiers, so far spared, were attacked in a few
days, and decimated by the plague.

Yellow Fever on the African Coast.

If we cross the Atlantic in the same degrees of latitude pre-
cisely as Guiana, we find another elinching group of facts which
support most strikingly the naval origin of yellow fever. We
do not lack data. A high authority, Mr. R. Clarke, late surgeon
to the natives on the west coast of Africa, contributed a valu-
able paper to the Transactions of the Epidemiological Society
in 1863. I need not detail the conditions which render this
region so deadly to Europeans. He tells us, ““the epidemic or
yellow fever, which at uncertain intervals scourges the colonies
of Sierra Leone and the Gambia, is wholly unknown on this
coast.” Speaking of Cape Coast Castle, which was built by the
Portuguese in 1612, and has been held by the British since 1672,
he says: ¢ The removal of the jungle and the tillage of the waste
lands in the neighborhood of Cape Coast would free it from a
perpetual source of febrile and dysenteric diseases, which at all
times more or less afflict its inhabitants.” The sanitary condi-
tion of the town of Cape Coast is deplorable. No publie eloa-
cine ; foul stenches everywhere ; by-paths and beach offensive
from accumulations of human ordure or filth ; turkey-buzzards,
many curs, and ill-conditioned hogs, devour the exerementitious
matters which are left to rot upon the street; a ravine—a vast
surface-sewer—is strewed over with animal and vegetable refuse
in every stage of deeay; at the seaside where it terminates, the
surface-water is dammed up by the sand thrown up by the surf
on shore, and is there collected into fetid pools. The houses in
Cape Coast are so closely connected that a free current of air
between them is much impeded; the population is condensed,
for a number of families oceupy each hut or house. The mass
of the inhabitants bury their dead in the basement floor of their
houses, a practice nof confined to the pagan part of the popula-
tion, but also practiced by many respectable and wealthy fami-
lies. Precious relics and gold-dust are buried with the dead,
and in times of trouble the tombs are opened, and the gold so
deposited is applied to meet pressing claims. Mr. Clarke ineci-
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their crews attacked with this fever. From all the information
I have been able to collect, I am of opinion that the fever was
of loeal origin.”

Dr. Bell continues: “In one of these slips, and on one of
the hottest days of my inspeetion in August, I observed dredg-
ing going on at low water, with the view of getting rid of the
liquid filth dammed up by the solid deposit at the outer margin.
The loaded flat was pulled off to the edge of the channel only,
and the load there dumped, in position to be swept back by the
tide to the place from which it was taken, or into neighboring
ﬁ]_i S.H

P“ Many of the houses of the poor people are devoid of cis-
terns, and the only drinking water is that which is supplied by
shallow wells, virtual drain-holes of the foul premises. On in-
quiry among the families, I learned that their dead children
were more numerous than their living ones.”

Sullivan’s Island and Mount Pleasant—summer resorts com-
posed of sand-dunes; a very small portion turfed and few shade
trees—the sandy surface the “catch-all” of all the filth—
when the air is still evolve the characteristic odor of a dung
heap. Mount Pleasant is under better cultivation than Sulli-
van’s Island. Both eommonly subject to yellow fever whenever
it prevails in Charleston.

This apparent exception to my view of the impossibility of
engendering the disease on land may turn out to be one of the
clear indications of the soundness of the doctrine I am incul-
cating. The coal-ship in the reeking harbor under the influence
of protracted heat and humidity could engender yellow fever in
August as readily in Charleston as in the port of Kingston,
Jamaica, or Havana, where such events have no doubt been ex-
ceedingly common. A ship entering Charleston with putrid
bilge-water, and contaminated by infiltration of the putrescent
mixtures in the Charleston slips, would constitute an admirable
pest-trap, and the means of propagating infection when once the
malignant ferment had gained supremacy.

European Outbreaks of Yellow Fever.

Forgetting chronology, here again I desire to show that the
ports affected on the ocean shores, or the towns on the Spanish



EUROPEAN OUTBREAES OF YELLOW FEVER. 105

and French rivers, have derived all their yellow fever from the
tropical Atlantic.

The earlier invasions of this century secured to science many
excellent contributions, especially from French and British phy-
sicians. The disease afflicted many ports, such as Cadiz, Car-
thagena, Gibraltar, Leghorn, and Malta, and harassed the French
and British fleets and troops in Egypt.

To Baron Larrey we owe one of the most singular—and in
a pathogenic sense—one of the most instructive records of this
plague. It seems to have spread among the wounded like
erysipelas or septiceemia, and we must not forget that it is a pu-
trefactive disease. Larrey* relates that the mortal accidents
which afflicted the wounded, after the battle of Heliopolis and
the siege of Cairo in 1800, led the French soldiers to fear that
the enemy’s balls had been poisoned. It was easy to dissuade
them of this, but not so easy to arrest the effects of the malady.
It appeared on the 5th of April and lasted to the end of May,
attacking only the formidably wounded. It was a genuine yel-
low fever. Two hundred and sixty wounded of all kinds died
with this complication, out of about six hundred from the siege
of Cairo to the taking of Boulig.

Dr. Savaresz, who saw the yellow fever in the Antilles,
recognized the disease attacking the wounded as fyphus ictero-
des of the English and French nosologists—the womito pricto
of the Spaniards.

The English who followed the French in Syria and Egypt
suffered of yellow fever in their ships.

Recent Outbreaks in France and England.

The activity of commerce between England, France, and the
West Indies has, at times, been attended by the accidental arrival
of cases of yellow fever, further north on the European than on
the American Atlantic shores. Dr. F. Mélier has, by his work on
“ Yellow Fever at St. Nazaire,” rendered memorable an outbreak
at this port, on the Loire. He has pointed out, in the first place,
that the majority of the European outbreaks of yellow fever
have been due to sugar ships. In the special invasion he reports,
the focus of the malady was in the ship itself, and the hold was

# “ Mémoires de Chirurgie Militaire et Campagnes.” Paris, 1812,
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its seat. So long as this hold remained closed, a very limited
number of accidents occurred in crossing the Atlantic, but it
was on opening the geuttles and hatchways that the disease
spread in the port, in the ships and among people engaged on
the infected vessel. This might be compared to a lethal weapon
which exploded, killing all within its reach. The delinquent
ship, the Anne Marie, had left Nantes for Havana, which it
reached in ballast on the 12th of May, 1861. On the 13th of
June she left with all hands healthy and a cargo of sugar; she
passed through Florida Straits, and was becalmed twelve days.
The heat was intense, and abundant rains and tempests contrib-
uted to render the passage tedious. It was seventeen days after
leaving Havana before a man became sick. A young sailor,
nineteen years old, was seized on the 1st of July. Later the
same day another was attacked, and the two died on the 5th.
A third case occurred on the 2d, and go forth till eight sailors
were down and then the captain took it. Nine cases altogether
occurred among sixteen persons, and two died. Twenty days
after the last death, on the 25th of July, the vessel reached St.
Nazaire, and from the length of time without a case no quaran-
tine was enforced. I shall not detail the cases which oceurred
in two ships which were moored near the Anne Marie, or on
land among persons who frequented or came near the vessel.
A limited outbreak was the result in the northern parts of
France.

Dr. George Buchanan was called upon officially to report on
an outbreak of yellow fever at Swansea, in South Wales. Lati-
tude 51° 37" north, and longitude 3° 55’ west. Population in
1861, 42,581, The outbreak was unprecedented, and Mr. John
Simon has epitomized as follows: “The broad facts of the case
may be told in very few words under the following two heads:
First, the Hecla left Cuba on the 26th of July with cases of
yellow fever on board, had successive new cases till toward the
end of August, entered Swansea harbor on the 9th of Septem-
ber, with one of her seamen dying and two others but conval-
escent from the fever, and was immediately moored alongside a
wharf, where she landed her sick, discharged (though not unin-
terruptedly) her cargo, and remained stationary till the 28th;
when remonstrances, which at last had become irresistible, led
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to a limited area marked by special eonditions, as in the case of
ague, cholera, and the more recent Oroya fever. The disease
always eontinues somewhere within the belt of its origin, at its
appropriate season and under well-known conditions. It is true,
taking the widespread anthrax of animals, or malignant pustule
in man, that it shifts its ground ; and in the hot, dry season, when
it prevails on clayey soils, it does not appear on less retentive
lands ; and wice versa, in warm, wet years, it spares the heavy
clays.

All familiar with similar interesting maladies in men and
animals know that the circumstances under which the indige-
nous diseases are made manifest, or attain exceptional virulence,
are known, and constitute the basis of well-directed precaution-
ary measures. But I challenge any one to glean, from the many
volumes which a century has produced relating to yellow fever,
anything like so definite a statement as can be made off-hand
relating to endemic and enzoitic affections scattered over the
whole world.

Let any one consult the annexed table, which I have pre-
pared after Cornilliac. There are two outbreaks in the seven-
teenth century—one short, in 1669, and the other long, of 24
years, with an intervening period of 12 years, during which the
island was absolutely free. The years when it was only par-
tially free are those figured in italics, and the number is set out
in the right-hand columns. During the eighteenth century we
have four epidemic periods, of 13, 6, 12, and 17 years respective-
ly ;5 but the periods of immunity are actually longer, viz., 15, 14,
6, and 19 years respectively. With the more active commerce
of the nineteenth century, we count from 1810 to 1873 four
outbreaks, the duration of which was 12, 7, 8, and 5 years, and
with this aggravating sign, that they were years without any
seasonal intermission —mno respite, but continuous mortality.
The periods of immunity are also four, viz., two of 8, a third
Eiﬂf, and a fourth of 10 years, when the island enjoyed perfect

th.

Admitting, for argument’s sake, that this chart may not be
absolutely accurate, it is certain that other West Indian islands
of bad repute, and indeed all of them, manifest similar and
more startling contrasts, which prove, with absolute and incon-
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Cap Francais, in latitude 19° north, had 17 epidemic years
in the 18th century, none in the 17th, and only two—1801 and
1802—in the 19th.

Port-au-Prince, in latitude 19° north, settled in 1668, had
the disease in 1795 and 1796. In the 19th century, up to 1861,
it was afflicted only in 1838, 1840, 1841, 1843, 1844, 1845, 1850,
1853, and 1854.

Lastly, Cuba, in 23° north latitude, settled in 1511, had no
yellow fever till 1762; then in 1793, 1794, 1800, 1801, 1804,
1811, 1819, 1829, 1833, 1838, 1840, 1844, 1861. This, “the
Pearl of the Antilles,” whence the United States has been so
often infected, has had thirteen epidemic outbreaks in 3850

years.

The foregoing data are certainly sufficiently accurate to show
that, on the most frequently, as well as the least frequently, af-
fected of the West Indian Islands, the record of positive epidem-
ics shows habitual health, and not a standing state of yellow-fever
contamination. It is, I believe, safe to infer that for the past
two centuries no single year has been free from infected ships
on the Atlantic. How and where did they become infected ?
Often, we know, they have shown disease in harbor without
communicating it to land, and it is very likely that, in a port
like Havana, with stagnant water contaminated by sewage, fre-
quent outbreaks on ghips have arisen while at anchor. This
gives great importance to Dr. Vanderpoel’s suggestion respect-
ing the purification of Havana harbor, and the project can only
result in good. I trust I have said enough in the foregoing
pages to indicate that a careful survey and samitary history of
each island should be made, so as to prove whether the proxi-
mate truth we have so far gleaned is not confirmed by the
closest investigation.

I do not hesitate to say that none of the West Indian Isl-
ands—not one per se—can be reckoned as supplying the world
with yellow-fever poison. Germs or no germs, yellow fever is
not produced there endemically, and the secret of its develop-
ment has been long locked *tween decks, and in the fetid bilge.
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ments in the mtiology of each. But that is no justification fﬂr
mystifying the essentials, or the known, by inferences which
stretch to the unknown ; and I hope the time has arrived for a
very careful culling of positive data from the mountain of chaff
encumbering yellow-fever literature.

While writing these words, a friend brings me a lecture by
Dr. Alfred Stillé, Professor of the Theory and Practice of
Medicine in Philadelphia. Relating to the confusion caused by
attempting explanations not warranted by facts, he says: “In
default of any demonstrable or real cause, the usual refuge of
ignorance has been eagerly sought for by theorists who are not
content to seem ignorant of anything. They attempt to blind
themselves and us with a cloud of words which describe or
define nothing, and which, when reduced to their simplest ex-
pression, read ‘zymotic poison” Upon calm reflection this
phrase turns out to be little else than ‘words without knowl-
edge.’”

As a sample of empty verbiage I may quote Dr. Griesenger
as translated by Lemaitre. Ie says: ¢ Yellow fever is devel-
oped under the influence of general climacterie conditions: it
is essentially a disease of the Western Ilemisphere and of the
Continent of America.” Is it possible to compress within a
round phrase greater inaccuracy ?

Very early in the medical records of yellow fever do we
trace the thoughtful and judicious utterances of competent ob-
servers. Note the ring of the words of men who knew and
spoke with prescience.

Sir Gilbert Blane, in a letter (dated 1798) to Rufus King,
the ambassador from America to the Court of England, says:
“It has been alleged by some authors that the yellow fever is
produced by the same marshy exhalations which produce the
intermittent and remittent fevers, and that it is only a variety
of the latter; but the remitting fevers differ from it in some
essential symptoms, and the yellow fever has been known to
arise both in ships and on shore where men were entirely out
of the reach of the vapors of the marshes.”

Dr. Joseph Bailey, Medical Officer of the Port of New
York, writing in 1821, says that bilious remittents, remittents,
and intermittents have nothing to do with yellow fever. “Does
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the principle of transmutability obtain in yellow fever? If it
does, I have never been favored with a view of such transmu-
tations. Hard or black frost has been long observed to destroy
the contagion of yellow fever, but not to put an end to bilious.”

When, in 1822, all were seeking, and, as they thought, find-
ing, explanations of the local origin of yellow fever in New
York and Philadelphia, Dr. Tully, of Middletown, Connecti-
cut, defines its occurrence in small and healthy ports of New
England, on the Connecticut River, as affording “the most in-
controvertible evidence of its foreign origin ”; and he adds:
“There has been scarcely a season for the last five-and-twenty
years in which individual instances have not occurred on the
river, though the greatest number that has happened at one
time has been at Hartford, at Middletown, and at Knowles’s
Landing ; and, with the exception of a few theorists, there never
has been a doubt of its foreign origin.” And what Dr. Tully
gaid of Connecticut we now know to be true of the whole
United States.

At the very commencement of this century, Sir William
(then Dr.) Pym showed that the disease is totally distinet from
bilious remittent fever of warm climates, has no connection
with or relation to marsh miasmata, and occurs in the West
Indies (where he had seen what was called, after Chisholm, the
bulam fever) under peculiar circumstances. Sir William was
the first, or certainly one of the first, who demonstrated the
immunity enjoyed after one attack of yellow fever.

Another sound practical man, Dr. Daniel L. M. Peixotto,
of New York, formerly of Curagoa, says, in 1822, “that it
should be cited in conjunction with those places in the West
Indies whose localities, abstractly considered, render them per-
manently unhealthy, neither experience will warrant nor my
regard for truth suffer me to pass by without contradiction.
The yellow fever is confined to the neighborhood of the sea;
in the inland distriets of the large islands and of the American
continent it is unknown. There is a sufficient number of facts
on record to prove that the fever occurs in hot latitudes at sea,
before new comers have approached the land.” ¥

Dr. Cyrus Perking, of New York, addressed a very able

# “ New York Medical and Physiological Journal,” vol. i., 1822,
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letter to Dr. Daniel Osgood, of Havana, in 1820, giving pre-
cision to the word contagion, as only applicable to a diseased
animal secretion, and striking a broad line of demarkation be-
tween this and infection, or aérial poisoning by matter and
things, not to be confounded with a specifically morbid animal

gecretion.
Dr. Stillé remarks :

“The late Dr. Nott, who spent nearly all his professional life in Mobile,
and whose competence in such a question no one will doubt, states his judg-
ment thus: * Yellow fever is not generated in the human system, nor trans-
mitted from one person to another in any way ; its germ or poison is gener-
ated outside of the human system, and is taken into the system after the
manner of the marsh-malaria poison. DBut, unlike the latter, its germ is
portable, and may be carried from one point to another, and thus propa-
gated.” And again he says: ‘Few of the old and experienced physicians of
the yellow-fever zone believe in the contagiousness of the disease, and their
convictions are based upon facts coming under their observation. During
thirty years’ residence in Mobile, my experience corresponded with theirs.

“The late Dr. Warren Stone, of New Orleans, who probably had more
experience of yellow fever than any man who ever lived, stated emphati-
cally the exact truth when he declared, ‘I am perfectly convinced, beyond
all doubt or hesitation, that, personally, it is not contagions; I know that
it is not. In this city, at various times during nearly a century, local epi-
demies of yellow fever have occurred from time to time, every one of which
was distinctly traceable to vessels from infected ports. Many of the patients
were received into our ordinary hospitals, and perhaps not always with due
care to leave behind their infected clothing; and yet in no single instance
has the disease attacked their attendants or the surrounding hospital pa-
tients.” "

A striking contrast is furnished by Dr. Turner to “the
average opinion of medical officers of the navy, who have ob-
served yellow fever and experienced an epidemic visitation,”
The average opinion is as follows : “ Za addition to the causes
of malarial fever, originating from vegetable decomposition,
there is superadded a miasmatic poison from animal decomposi-
tion—a fweal poison.” Now read the other, from an eminent
member of Dr. Turner’s own corps, who thus tersely and sig-
nificantly puts the conditions: ¢ Crowd filthy, half-fed emi-
grants in a filthy, unventilated ship, to cross the North Atlantie
—what follows ? S]up fever, genuine typhus. Try the experi-
ment in a tropical river” [he should have said the tropical
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Atlantic—J. G.], ¢ and you get fyphus icterodes (yellow fever).”
I count the eminent member of Dr. Turner’s own corps among
Hg supporters, in the opinion that yellow fever originates in the
ship.

However tempting may be a prolonged demonstration, I
must pause, not to unduly swell this volume. The most posi-
tive statement of the fundamental evidence, proving the dis-
tinction between the consequences of indigenous land miasm
and yellow fever, as also between relapsing fever and this last, is
furnished by three of the most learned and recent anthors—Dr.
Faget, of New Orleans, Dr. Charles Murchison, of London, and
Dr. L. J. B. Bérenger Féraud, of Paris.®

Dr. Murchison 1 says that the frequency with which relaps-
ting fever is complicated with jaundice has caused it to be mis-
taken for frue yellow jfever. The differences are stated very
distinetly under the following heads, omitting the last line,
which declares that “relapses of any sort are rare in yellow
fever,” since it is universally reported that a patient appears
convalescent, leaves his room and house, and a deadly relapse .
frequently supervenes :

@. Yellow fever exhibits no predilection for the poor and
destitute, but attacks all classes alike. Indeed, according to
some writers, feebleness of constitution prevents rather than
favors an attack.

b. Yellow fever attacks the same individual only once ; re-
lapsing fever confers no immunity from subsequent attacks.

¢. Jaundice is an almost constant symptom in yellow fever,
whereas it is much oftener absent than present in relapsing
fever.

d. Yellow fever is a most mortal disease ; relapsing fever is
rarely fatal.

e. Death in yellow fever is usunally preceded by *black
vomit,” which in relapsing fever, even when fatal, is so rare
that some of the most experienced of observers have doubted
its ocenrrence. -

J- Lastly, the yellow fever of the tropics never follows the

* @ De la Fidvre Jaune au Sénégal,” Paris, 1874,
4 “ A Treatise on the Continued Fevers of Great Britain,” by Charles Murchi-

son, M. D,, LL. D., F. R. 8. Second edition, London, 1875.
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and the pulse, urine, and vomitings
follow these changes very exactly,
When the fever ceases, the period
of weakness and reparation in no
way resembles the remission of yel-
low fever, and is not separated, in a
perfect and absolutely defined man-
ner, from the first seizure; one
might say that the fever yields un-
willingly and attempting to return,
if the patient succumbs in the fe-
brile stage. If the patient reaches
the adynamic stage, he dies more
from a profound exhaustion than
from the effects of decomposition.

The pulse follows the usual varia-
tions of the paludal fever, during a
febrile period of two or three exacer-
bations, which constitute the first
part of the malady. It does not fall
snddenly, and is in this absolutely
and in all like the pulse of a case of
intermittent. Ewven when all is go-
ing favorably, daily observations in-
dicate differences which constitute
the vestiges of abortive attacks, so
to speak.

Headache occurs like a load on
the cranium, and increases for six or
eight hours, then notably diminishes
and disappears, sometimes to recur
with the next attack.

The expression of the face is
sunken, yellowish from the first or
soon after the invasion of the dis-
ease. The conjunctive are of a yel-
lowish eolor, but injected and bright
as in a case of incipient conjunctivi-
tis.

The pains of the body are round
the waist from the loins to the hy-
pochondriaec region; great pain is

Ll

tory during two, three, or four days:
one transition then supervenes, which
issufficiently marked to have deserved
the name mieuz de la mort (which
may be translated the calm before
death). For from six to twenty-four
hours one may imagine the disease
has ceased and the patient is becom-
ing convalescent, The second period
is perfectly separated from the first
by this transition; it is a period of
demolition of the subject, killing
him by decomposition, snppuration,
hamorrhages, ete.

The pulse is at first full, regular
as in a continuous fever, and it re-
mains so until the transition termed
mieux de la mort, or calm of death,
At this period it sinks suddenly, and
remains soft, slow, and compressible.

Supra-orbital headache is very
intense, but it yields rapidly to re-
medial measures, and eontinues with-
out intermission to the end of the
inflammatory stage in from one to
two days.

It is only after some days that the
patient appears yellowish about the
al® nasi, the lids and lips. The eyes
are bright, conjunctivas injected,
sometimes slightly bleared, as in a
commencing conjunctivitis.

The lumbar pains which are called
eoup de barre are characteristic, from
their intensity ; they are very vio-
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Dr. Faget, of course, points to the origin of yellow fever,
not only on the ocean, but in the ships—“une origine non
seulement maritime, mais navale.” That malarial fevers per-
tain to marshes, and only to marshes. The air of the infected
ship, like the air of the marsh, may travel within certain limits,
and winds have thus tended to propagate both. Yellow fever
is transmitted—marsh fever mever. The marsh fever, which
can be wafted by the winds, probably farther than yellow fever,
can not, as Mélier puts it, be charged or loaded on board ship.
For more obvious reasons it can not be carried in a box, in
clothing, and especially woolen garments. It is the mediate
communication which gives to yellow fever the aspects of con-
tagion, especially when the things which carry it are on the
bodies of the sick. The cases to prove contagion demanded by
Chervin (* Chervin était difficile ; ¢’était son devoir de P'étre,”
says Faget) “ were cases in which the patient had been divested
of all clothing, especially of woolens coming from the place
where the disease had originated.”

“ Paludal fever continues after frost,” says Dr. Faget, “ but
I have never seen yellow fever after simple white frost.”

And lastly, he says, so far as yellow fever is concerned, the
morbid principle, the poison, can be destroyed, whatever it may
be, before there is any contact with susceptible individuals.
For this it is sufficient to purify, in an isolated locality, the
ships which import it, which ecarry it especially in their holds
after unloading. To be more certain, it is prudent to exercise
some precautions with regard to merchandise and also with pas-
sengers.

In marsh fevers the poison ean only be traced, reached, and
killed in the system by the use of the one specifie wluch art has
given us, viz., quinine.

It is to be hoped that henceforth all those who claim an
adequate medical knowledge to report on cases and outbreaks
of yellow fever may cease to air their theories on marsh and
malarial poison, ¢ epidemic influence,” and “ epidemic constitu-
tion.” T have had many a battle with these mouthy impedi-
menta, whose authority in my country ontweighed for long all
industry, research, and well-founded perception.
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The Pulse and Thermometer in Yellow Fever.

Dr. J. C. Faget * has cleared away many doubts and difficul-
ties as to the nature and diagnosis of yellow fever, by his pains-
taking and enlightened researches during epidemies in the
South. In determining the continuity of the febrile action of
yellow fever, hence its specifie distinetion from paludal fevers,
he says: “If there be in the world a marshy region par excel-
lence, it is New Orleans ; and if there be, consequently, in spite
of statements to the contrary, a locality rich in marsh fevers of
all sorts, which very frequently complicate the maladies and
communicate to them their own paroxysmal features, it is as-
suredly our unfortunate city. If, then, in such a region, the
symptoms of yellow fever, as observed by us, are found to be
those of continued fevers, or of fevers having a single parowysm,
it will be proved that yellow fever is everywhere, essentially, a
fever of the continued type.” Iurthermore: “ The four or five
great epidemics of yellow fever which we have experienced at
New Orleans during these last twenty years, from 1853 to 1873,
were all complicated with malarial fevers, of the heematemesic
(black vomit) or heemagastric type ; hence all our difficulties.”

In yellow fever only one attack, one paroxysm, one access,
and not two, never a true remission, except the final, and this
single access, very remarkably, declines from the time it com-
mences ; its course is descendent almost immediately after it
manifests itself. The duration of the pyretic action is six to
seven days. The temperature rises rapidly to ordinary fever
heat, 40° Cent., or 104° to 105° Fahr. ; this is termed the period
of effervescence. This short and rapid period of increase is fol-
lowed by a tolerably slow and protracted period of decline—that
of defervescence.

In ordinary fevers the fall of the temperature is more rapid
than its rise. It is the contrary in yellow fever; in it the effer-
vescence continues from one to three days, and the defervescence
from four to seven days; this gives fwelve days as the total
mean duration of the febrile temperature in yellow fever;
whereas, in the initial fever of variola and varioloid, which has

# “The Type and Specificity of Yellow Fever established with the aid of the
Watch and Thermometer.,” Paris and New Orleans, 1875,
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so much resemblance, at the commencement, to yellow fever, the
rise of temperature, or effervescence, is four days, and the defer-
vescence two days.

In the fatal cases, the defervescence, arrested in its descent
by the visceral congestions which we have described, in those
cases, sometimes assumes an ascending course toward the end till
death, but not always. Sometimes the temperature continues
to sink during the death agony.

There is a rapid and early rise of the pulse up to one hun-
dred and twenty pulsations or almost double the normal figure ;
then the pulse sinks in fréquency slowly and with increased
slowness as the disease progresses. The maximum average being
120 the first day, the second it is 10 or 12 beats less, then in 24
hours a dozen fewer; on the fourth day it oscillates toward 80 ;
it reaches 60 the seventh or eighth day; on the tenth an astound-
ing minimwm will be occasionally obtained ; in some patients,
in convalescence, the pulse does not exceed 40 in the minute.
There isa little habitual evening exacerbation, which the lines of
temperature show in yellow fever, as in almost all fevers. The
tendency of the pulse to lessen the number of its pulsations
does not, in yellow fever, proceed to the extent of rendering
the heart insensible to the effects of secondary visceral conges-
tions. When the termination is to be fatal the pulse rises, ex-
ceeding the early maximum, and being at last so that it can not
be counted, but with this terminal rise of the pulse there is a
fall of the temperature.

The fever-producing principle -is a conerete entity, material
and real ; it escapes the senses, because it is infinitely minute,
but #he ¢ffects which it produces are appreciable by the senses,
and these are the specific effects which enable us to assert its
real and specific existence. It is an entity invisible, impalpable,
inaccessible to our senses; but it is so real that it can be de-
stroyed where it is known to exist, as in the kolds of certain
ships, and sometimes in ships on which there are no sick people,
or on which, at least, there have been no sick for a long time.
This yellow-fever-producing prineiple is quite apart from all
human organisms, and existing by itself, whatever it may be.

Of all fevers, yellow fever alone presents a steady diminution
n the number of arterial pulsations from the onset, directly the
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maximuny of the pulse is attained, that is to say, from the initial

hours of the fever, at the maximum of the febrile reaction of

the organism ; this, with the rising temperature, indicates a

gmbable special action of the fever-producing principle on the
eart.

We therefore conclude, according to Dr. J. C. Faget and in
his very words, that in yellow fever, from the first, the line of
the pulse descends, while that of the temperature maintains it-
self horizontal in the great majority of cases, or even rises for
two or three days or more, in two thirds of the cases at least.
This is the gnomonic elinical symptom of yellow fever. .

The continuity of the pyretic action, with divergence of the
lines at the commencement, the line of the temperature in par-
ticular maintaining itself high, ought to make the balance in-
cline to the side of yellow fever. On the other hand, digres-
amns, abrupt falls, especially in the temperature, with sudden
risings, involving parallel elevations of the line of the pulse,
will reveal to the physician that the paludal element is at work,
and will induce him to have recourse boldly to quinine, fmm
the commencement of these heemorrhagic fevers of ataxic form,
which have a course equally deceptive and full of peril.

In relation to prognosis, the two lines descending parallel,
at least from the third or fourth, slowly and steadily descending,
is the most assuring fact in the course of yellow fever. If, in
their descent, they stop and present /orizontal oscillations,
something abnormal has oceurred ; then is the time to subject
the organs to an attentive examination, and to reserve the diag-
nosis.

Lastly, a little later, if the two lines show @ divergence in-
verse to that at the commencement, if that of the pulse takes an
ascending course at the end, while that of the temperature sinks
low, death is almost certain, or, rather, it is even impending.

The name yellow fever is derived from that special symptom
which may not appear in @/l the sick but in all it destroys. It
is quite a special kind of persistent yellow, not due to jaundice,
in which nitric acid at once detects biliverdine, but, with the
yellowness, albumen appears in the urine. The black vomit is
very marked, and perhaps not a single body, dead from yellow
fever, but has the stomach full of it. The true black vomit has
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the appearance of the infusion and grounds of coffee. Corpses
in other fevers may contain it.

Acute fatty degeneration of the liver seems also to be a
structural alteration constant after yellow fever. Like black
vomit, it is found in the bodies of those who have died from
other fevers; but, when it is not found in a case believed to have
been yellow fever, it is probable that there has been an error in
diagnosis.

Such are Dr. Faget’s views, and they may be regarded as the
most recent and definite exposition of genuine originality.

In a highly interesting letter on “ The Epidemic Fever of
Young Children now prevailing in New Orleans,” which he
addressed to the New Orleans “ Daily Picayune,” on August
24, 1878, Dr. Faget shows the vast importance of the diagnostie
signs he has discovered, and of the consequent adaptations of
treatment to the recognized character of the disease. He
says :

“Yellow fever has been rapidly spreading in our midst. But, at this
season of the year, in August, near to September, is our city and is the
eountry around it exempt and free from malarial fevers, and have not these
fevers a larger share of the mortality than is allowed ?

“Can not both the yellow and the malarial fevers coexist in the same
locality, and do they not sometimes attack simultaneounsly the same per-
son 7

s it positively to yellow fever that are due all the deaths of young
children of only a few months, or even of a few years (two, three, four
years . . . .), which appear every morning in the papers in the list of
deaths from yellow fever?

““ An important and well-established fact is, that the older the patient
the more severe is the type of yellow fever. Under ten years, dangerous
and particularly fatal cases are very rare.

‘It is an undeniable fact that in this city, during the first fifty years of
this century, that is from the first appearance of yellow fever here, in 1796,
until 1853, it was considered that our children, born in the city, had no-
thing to fear from the disease ; it did not seem that they had ever been af-
fected by it.

“But in 1853, and even more so in 1858, while yellow fever was deci-
mating the unacclimated foreigners, a great number of young children, born
and raised here, were carried away by a fever presenting some analogy with
yellow fever. Many physicians believed that it was yellow fever, and aban-
doned their former opinions on the subject. I am one of those who still
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“The only means of knowing positively that it has been absorbed is to
ascertain that it has produced its physiological effect, the hardness of
hearing,

*“If quinine can not be given through the stomach or the rectum, fric-
tions can be used, with some benefit, in cases of small children whose skin
is very delicate. But in severe cases it is always unsafe to trust too much
to frictions, and recourse should be had to subeutaneous or hypodermic in-
jections; they sometimes canse local inflammation ; but, again, what is
that insuch a danger? As Hippocrates so excellently says in his Aphorisms:

‘To extreme ills, extreme remedies.’
“ Dr. Conarces Fager.”

I have diligently sought for any evidence of the land origin
of a disease similar to yellow fever, and perhaps the most strik-

ing on record is
Oroya Fever.

The recent construction of the Callao, Lima, and Oroya
Railroad has been attended by the manifestation of a pestilen-
tial fever of great malignity, eonfined to the line of grading,
which had no previous existence, and which is commonly called
the “ Oroya fever.”

Dr. Browne, Fleet Surgeon of the Pacific Station, writing
in 1872, says it commences “ at La Chosica, 33 miles from Callao,
at an elevation of 2,800 feet ; its locality extends along the course
of the road through the valley of the Rimae River for about 22
miles, to the elevation of 6,500 feet”—in the same locality
where prevail the verrugas and simple intermittent fevers. Dr.
Fasset, of Lima, considers it “but an aggravated form of the
pernicious paludal intermittent fever that is common to marshy
loealities, or where rice is cultivated, and particularly in the deep,
hot, and tumid valleys of the Sierra.”

The atmosphere circulates badly in the humid gorges of the
Sierra. The work upon the road in many places, by the ground
being broken up, has oceasioned the emanation of a fetid odor,
more offensive than that of sulphuretted hydrogen. It may
be,” says Dr. Browne, ¢ that this telluric miasm, acting upon a
gystem previously impressed with a miasm of the ordinary in-
termittent, may develop a highly malignant fever.” It attacks
the whites, the mongrel, and especially foreigners. Negroes,
Chinese, and Indians are most exempt. It subjects to a second
attack, does not preserve from yellow fever, nor does the latter

9
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grant immunity from it. It is non-contagious, non-ambulant,
or non-transmissible, and removal to a short distance is suffi-
cient for withdrawal from its influence.

“ Departing from Lima, the railroad follows the left bank of
the Rimac, and until it reaches La Chosica the workmen are
only subject to simple intermittent ; from thence, where the
verrugas waters commence, they are exposed to this pestilential
fever up to the point where begins the cold climate of the
Sierra.”

Oroya fever is sometimes continnous, at others periodie. TIts
features have confounded the medical observers in all “save its
lamentable frequence and fearful destruction.” Dr. Browne says :

“ Death may oceur in twenty-four hours from the attack,
though the duration of the disease usually is several days, and
in some cases prolonged into weeks. Dr. Rush, an American
physician in the company’s service, died in thirty-six hours from
the first invasion, apparently in ordinary health until the mo-
ment of the attack. In certain cases a slight attack is followed
by a seeming convalescence; the patient goes out, a relapse en-
sues, and he dies suddenly. It is the rival of yellow fever,
equally formidable, and, though differing in many of the symp-
toms, the result is nearly the same. It has been observed that,
if the access belongs to the quotidian type, it is favorable if it
delays; and, on the contrary, it is unfavorable if it anticipates
when of the tertian variety.

“In the commencement the symptoms are usnally the same :
intense cold, accompanied by severe pain in the head, loins, and
limbs, succeeded by febrile movement, varying in intensity,
with continuance of headache, pain in loins, ete. This stage is
followed by an intermission or remission, or the severity of the
fever may subside into a feverish condition which has continu-
ance, or the paroxysm may be succeeded by copious sweats, af-
fording no exemption from other paroxysms, The intermissions
and remissions are exceedingly regular, or after a single one the
fever may become continunous. Prostration, relaxation of the
muscles, and an@mia are often sudden, and followed by aphony.

“Early in the fever nausea and vomiting usually occur, the
matter at first being yellowish and greenish in color, then brown,
then resembling coffee-grounds, and finally melanie. There are
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severe pains in the region of the spleen, liver, and stomach ; no
tympanites when unattended with peritonitis, but contraction
of the abdominal walls toward the dorsal spine; in some cases
iliac tenderness, with absence of gurgling sound. The bowels
are generally constipated, therein differing from the grave cases
of the pernicious intermittent of the country, when diarrheea,
often bloody, supervenes. Intelligence may be good, or a mani-
acal delirium at the outset. Petechial spots occasionally found ;
urine brown, as in yellow fever, but not often suppressed, ex-
cept with peritoneal complication. Tongue presents a gray
eoating or greenish yellow at first, but becomes red and raspa-
tory. Sordes not frequent, gums bloody, breath tainted. The
blood seems deprived of heematosine and globules. The patients
take an icterie tint like that of yellow fever:

“As the disease progresses the ataxic symptoms denoting
the typhoid state are evident, viz.: low delirium, sordes, snbsul-
tus tendinum, ete. The comatose or convulsive state frequently
happens, and the last condition appears to be less dreaded, how-
ever violent it may be, than the first, except a nervous trembling
of the limbs and tongue, a bad angury.

“I was unable to obtain any satisfactory information as to
the morbid appearance after death, post-mortem examinations
having been very rarely performed. Dr. Fasset asserts, how-
ever, that the pathological alterations produced by yellow fever
are perhaps surpassed by the pernicious paludal intermittent
fever, of which he regards the Oroya fever as a variety.”

The manifest importance of tracing every form of disease
on land bearing any similarity to yellow fever must be my suffi-
cient excunse for o long an extract.®

Cholera and Yellow Fever. Contrast of a Land and an
Ocean Plague.

Scarcely possible does it seem to me that the great dispari-
ties between a disease springing from the soil, like cholera, and
an ocean pestilence, like yellow fever, should not long since
have forced on medical men the view that the last is a disease
of the mariner.

* On Oroya Fever in “Medical Essays by Medical Officers of the U. 8. Navy.”
Washington, 1872,
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Hindostan, guarded from the world beyond it by the Hima-
layas and a shore distant from European ports, protected by caste
prejudices, which have preserved ancient rites and a peculiar
civilization, retained till late many secrets, and among them a
knowledge of its virulent endemics. Its pestilential jungles and
still more pestilential salt marshes have for ages bred remittents
and dysenteries. Our knowledge of the people of India and
their diseases dates back only to Vasco de Gama, toward the
close of the 15th century. One of his countrymen, a Portu-
guese physician, Gaspar Correa, describes cholera in the ¢ Lendas
da India” as killing in 1503 20,000 men in the army of the Za-
moryn sovereign of Calicut, the enemy of the King of Cochin,
Here and later at Goa (1543) the disease, unlike yellow fever, is
observed spreading among soldiers on land as it has done, mov-
ing from camp to camp, among the Dritish forces since we have
held possession of the East Indies. Oola Beebee, the goddess
of cholera in Lower Bengal, specially worshiped during the more
deadly months of April, May, and June, still exists to bear tes-
timony to the antiquity of this indigenous plague (Macnamara).

The annals of cholera teem with observations from 1503 to
1807, when it first became epidemic under DBritish rule. When
Dr. Tytler first wrote of the disease on the 23d of August,
1817, he gaid : “ The disease is the usual epidemic of this period
of the year,” and the magistrate of Caleutta, writing to the
government in September, observed that a disease prevailed, as
it generally did to a greater or less degree “at the present sea-
son of the year ”—*of the species of cholera morbus.”

No such record is given, by the early and trustworthy Ameri-
can authorities, of yellow fever, which they believed had sprung
upon them, under some mysterious epidemie influence, in the
busiest seaports and nowhere else.

Of the six great Indian outbreaks of cholera,* the very first
one in 1817, within three months from its appearance, had been
generated ¢hroughout the province of Bengal, including some
195,935 square miles, and within this vast area, says Macnamara,
the inhabitants of hardly a single village or town had escaped
its deadly influence. In 16 months the disease was generated

* A History of Asiatic Cholera,” by C. Macnamara, F. C. U.,, Surgeon to the
Westminster Hospital, London, 1876.
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gradually dies out and disappears. Where @mported, cholera
seldom continues for more than three consecutive seasons in any
one place.

Yellow fever passing from the ships to land may and does
in hot countries remain for years in seaport towns, but the
smaller of the West Indian Islands are free from the disease in
their interior, and only retain the disease for limited periods.
They all enjoy protracted periods of immunity when there is
absolutely no sign of -the disease. The remark that Dr. Blair
makes concerning Demerara, which escaped from 1819 to 1837,
shows this ; for, when the malady broke out in the latter year, no
one could be sure of its nature, for the physicians who had seen
the previous epidemie were either dead or had left the colony.
The same would happen in the case of cholera beyond its home;
but there is no land, no island, and only a seaport in communi-
cation with shipping, where yellow fever can demand medical
attention every succeeding year.

The appearance of cholera in America for the first time in
1830, ’31 and ’32, was due to an epidemic outburst which com-
menced in Bengal in 1826. It traveled through many lands,
and crossed vast continents, as well as seas, to reach the New
World #éa Dublin. As Macnamara says, this “ mighty conti-
nent contains people living under every variety of climate and
of varying social cireumstances ; none of these, however, had
developed cholera among her people.”

Could yellow fever ever reach DBengal across continents ?
Even ships fail to carry it there. It can not travel by easy
stages from place to place, over months and years, and con-
tinue to exist, much less to destroy with pestilential viru-
lence.

Cholera affords proof how persistent and troublesome an
exotic land disease may be far from its well’known home,
Writing in July, 1875, Mr. John Simon says : “ Recent facts as
to cholera in Europe have undoubtedly been of very evil omen.
Europe within the ten years time has twice been overrun with
cholera. I'rom the middle of 1865, when one great diffusion
of the disease began, till after the middle of 1874, when a seec-
ond great diffusion had apparently run its course, there possibly
was no moment at which the disease was extinet in Europe, and



CHOLERA AND YELLOW FEVER. 135

there certainly was but little time when it could even be sup-
posed to be extinet.”*

We are now witnessing an exceptional persistence of yellow
fever in Memphis, but has it disseminated itself like a land dis-
ease? Did it do so even in 1878, that year of exceptional
invasions at points somewhat remote from water, though still
within easy reach of Mississippi and its infected steamers ?

Yellow fever does not demand, as conditio sine qua non for
its development, the introduction of a sick human being into a
port to propagate the malady. Frequently the ship’s company
has been landed, and the suseeptible laborer, stevedore, custom-
house officer, or ship-keeper has been the first to contract the
malady, and with others aid in its transportation from the ship
to the port. An example of propagation, essentially non-per-
sonal, is afforded in Surgeon-General Woodsworth’s tenth re-
port, dated September 14, 1878. On the 4th of September
four members of a family, residing two miles from Cairo upon
the banks of the Mississippi, were suddenly stricken with yel-
low fever. On the 18th, the remaining two members of the
family were attacked, one died. The children found an aban-
doned skiff on the river, at a time when infected steamers had
been working mischief, and removed it to the house for repair.
Three or four days afterward all who were around the boat were
stricken with the fever in one day. The extension of cholera,
on the other hand, bears a close and definite relation to personal
traffic : in various important cases the arrival of persons affected
with the disease was unquestionably the starting-point of local
and perhaps national epidemiecs; and no extension of the dis-
ease was to be found where the arrival of human beings from
previously infected places was not either proven or probable.
(Simon.)

Outside the limits of India, Mr. J. Netten Radecliffe, in his
very wide study of cholera, extending from England to the tor-
rid climates of Afriea and Southwestern Asia, finds no reason
to impute to cholera any other mode of origination and exten-
sion than such as that doctrine expresses.

# ¢ Reports of the Medical Officer of the Privy Council.” New Series. No. V.
London, 1875,
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extent, and then the natural growth of biological knowledge
would have explained phenomena beyond the ken and grasp of
the preseriber. His primary duties, responsibilities, and fatigues
unfit him for calm and continuous thought and work on the
deeper and most difficult problems of life, while the battle with
death is being fought red-handed. The first injunctions to the
clinical student should be to note everything, however trivial,
and never trust to memory. The accuracy of medical writings
would be enhanced immeasurably if we could delete from past
records the imaginative pictures of cases which have been drawn
with rounded phrases and well-chosen periods, months and years
after observation. They are stumbling-blocks in the way of the
accurate philosopher. They are just as pernicious, in medicine,
as fanciful and incorrect representations of animals and plants
would be to the anatomist and botanist.

Hasty generalizations have materially retarded the develop-
ment of medical knowledge, and I desire, in submitting to my
readers some speculations based on the knowledge acquired, to
be more suggestive than doctrinaire—thought-inspiring rather
than limiting mental effort, even by reasonable explanations of
manifold phenomena.

A morbid principle—a fever-poison—has been very widely
accepted as a blood-poison. So common and constant is the dis-
persion of intoxicants through the system by the organs of eir-
culation, that the instant and primary effect of an infection is
interpreted as due to an action on the blood. The surgeon who
talks of “shock” apprehends the all-pervading influence of the
sensorium, and its subsidiary ganglia and nerves. The soldier
who, as Guthrie relates, was killed by a bullet striking the pit
of the stomach, producing only a contusion, affords an instance
of that exquisite relation between animate man and his sur-
roundings which has bewildered go many.

So hard is it to discipline the intelligence to any limitations
that, by a bound, the metaphysical labyrinth is reached, even by
our best experimentalists. No less a man than G. A. Hirn *
has compared inorganie matter—homogeneous, susceptible of be-
ing broken into fragments, and of indefinite continuance in a

* © Conséquences Philosophiques et Métaphysiques de la Thermodynamique.”
Par G. A, Hirn, Paris, 1868,
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state of absolute unchange unless disturbed by external influ-
ences—with the living being, essentially heterogeneous in strue-
ture, with diversified organs and funetions necessary to limited
existence. Internal rest of its constituent parts is in direct op-
position to life ; it grows and feeds on its smrroundings, and the
smallest instant of time, during which the necessary changes of
its integral constituents may be stopped, suffices to kill and con-
vert the living into ordinary matter of the physical world.

The living being creates nothing—it only assimilates. If
parts or things are thrust on it, not compatible with its organism,
1t makes a supreme effort to reject them, and failing in this dies.
“If, therefore,” continues Hirn, and here I quote literally, “a
special prineiple is necessary to the constitution of the whole (2’en-
semble) of a living being, the principle is, once for always, in
it, qualitatively and quantitatively, from the moment of its birth
to that of its death. This principle can not be regarded as a
force.” . . . . “The expressions organic forces, vital forces, have
no meaning.” And he goes on to argue in favor of a principe
animique as a necessity, that is to say, “as an affirmation which
subsists because no other can be found to take its place.” Where
his demonstrations fail, he deems it imperative to impose a
dogma.

The origin and propagation of yellow fever indicate the de-
velopment of a virulent something which, within certain limits,
reproduces the same morbid appearances in suseeptible individ-
nals. One of the most striking and distinetive of its features is
that this virulent entity exerts such an influence on the human
gystem, as to make this resist, more or less effectually, any sub-
sequent attack.

And by way of parenthesis I must here note how some of
the ardent disputants have attempted to bend faets, or rather to
gubstitute assertion for fact, in support of their theories. In
attempting to controvert the opinion that yellow fever was a
contagious disease, and before Sir William Pym and others had
demonstrated freedom from second attacks, Dr. Charles Mac-
lean had “ completed his convictions” that “no general disease
which is eapable of affecting the same person repeatedly is ever
propagated by contagion” ; ergo, after Pym’s researches it was
admissible to consider yellow fever a pure contagion. Experi-
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ence lends much more weight to another dictum which reflects
great credit on Dr. Maclean’s perceptions, especially if we con-
sider that he belongs practically to the last century., He laid
down, perhaps not absolutely for the first time, the principle
“that a disease capable of being propagated by a specific virus
can never be produced by any other cause; and that a disease
produced by other causes can never be propagated by a specific
virus.” ¥

But yellow fever is transmissible, though not inoculable,
and, in all probability, always an imported disease on land, not-
withstanding Maclean’s logic and Chervin'’s eloquence ; and it
is necessary we should show in what it differs from the pure
contagia, the specific inoculable diseases, with which, as I
have before explained, it can not for one moment be con-
founded.

We must not be rash in our inferences, but bear in mind
the advice given by Dr. Latham in his clinical lectures. He
says: “Let a man use his own experience as best he can for the
present, but let him not, upon the strength of it, rebuke the ex-
perience of all past times and dictate to the experience of all
future ; for if he live long enough, nothing is more likely than
that he may find himself under his own reproof, and incon-
veniently confronted by his own maxims.”

In the distinction between inoeculable and non-inoeulable
maladies, we may find cause for confusion of thought. Usually
diseases dependent on a specifiec virus are inoculable, whereas
other maladies are non-inoculable ; but just as a sound piece of
meat may be inoculated by that ferment which causes putrefac-
tion, so do we find, as I have personally witnessed and actually
suffered from, non-specific venom communicated from irritated
and inflamed mucous surfaces, producing inflammation and pus-
tular eruptions of the unabraded skin. The juices of the flesh
of an animal that has died of an amtochthonous anthrax have
produced a fatal erysipelas. In man phagedsna reproduces its
like, and will do so repeatedly ; and although it may have super-
vened upon a syphilitic sore, it may communicate to another
person not syphilis, but phagedeena. If this sets in before there

* “Evils of Quarantine Laws and Non-existence of Pestilential Contagion.” By
Charles Maclean, M. D. London, 1825.
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has been time for general contamination, it may sometimes pre-
vent constitutional syphilis.*

Again, too much faith should not be placed in any profound
and complex reason assigned for the immunity enjoyed after
one attack of any disease. Very simple circumstances aceount
for the possible ravages of cystic parasites in the young and
tender animal, which are rendered impossible when the tissues
acquire a special density by age. Moreover, we might adduce
many instances from the inorganic world, and especially from
the field of metallurgy, of profound and lasting modifications in
the toughness, ductility, resiliency, and so forth, of material, ae-
cording to the methods of preparation and subsequent treatment.

It is well to remember that complex organic matter is gov-
erned by the same laws of energy as those which operate in all
other matter. A man stores potential energy in the shape of
oxidizable food elements and tissues, and is affecting all around
him by the manifestations of a kinetic energy—heat and me-
chanical work. In health and full vigor he is always expending
less matter and energy than he takes in, and provides for growth
in the young and almost superabundant deposits in vigorous
manhood. These relations can be disturbed in a very simple
manner, and such disturbances may result in death or life-long
idiosynerasies.

One of the most simple and most sure methods of instan-
taneously upsetting the relations between systemic demand and
supply, is by modifying the usual normal relations between the
tensions of the gases in the blood and in the external atmosphere,
respiration consisting in the equalization of those tensions. In
virtue of the very low tension of the oxygen of its blood, an
animal placed in a confined space can consume almost the whole
of the oxygen which that space contains, while the evolution of
carbonie acid is very soon stopped by an equalization of the
tensions taking place (Wilh. Miiller). ¢

In studying the development of a disease which, whatever
may be its specific cause, originates and spreads in foul air, and

» ¢ Loctures on Syphilis.” Delivered at the Harveian Society, December, 1876,
By James R. Lane, F.R. C.8. London, 1878.

$ “Elements of Human Physiology.”” By Dr. L. Hermann, Translated by A.
Gamgee, M. D., F. R. S.
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the virulence of which apparently bears a direct ratio to this
foulness and the confined nature of the space oceupied, we have
to bear in mind the conditions of normal and abnormal respira-
tion—the conditions of normal and abnormal oxidation through-
out the system.

Where and How may Yellow Fever Develop ?

An empty ship from the tropical Atlantic, relieved of its
crew and cargo, has been closed alongside a wharf in hot weather,
and an active decomposition has set in, so that, when ports and
hatches were opened, the volume of fetid gases has overwhelmed
the bystanders, engendering yellow fever.

More commonly a foul ghip entering a harbor from the yel-
low-fever zone, without manifest sickness among its erew, has
been detained under eonditions favorable to increasing foulness ;
and either a ship-keeper, shipping-clerk, or friends of the ap-
parently healthy crew, have gone on board, returned home, and
introduced yellow fever in the port. Still more commonly the
sickness develops at sea near the equator, when the ship is shut
up loaded, and remarkable for numerous impedimenta, as well
as for being deep in the water. The sailors may be buried at
sea, and the ship is placed alongside other foul ships in harbor,
or in a slip near some foul dungeons—too bad to be honored by
the title of dwellings—and the fetid emanations from the hold
are transferred more or less direetly into other ships or into
these pestilential foci on land. Just according to the facilities
of such intercommunication, does the disease become prevalent
in the harbor or town, or both. Its inland inroads are practi-
cally abortive.

It is, therefore, incontrovertible, and very diverse facts can
be adduced in support of the view, that the poison is generated
outside the human frame. It originates, as Dr. Sanderson might
say, in a quasi-spontaneous manner, in inclosed floating chasms,
whence a pronounced rotten-egg fetor is the most obvious char-
acteristic. Never has it been found to originate in vessels con-
fined to inland lakes or rivers. It is always to be found some-
where in the ocean shipping, traversing the Atlantic calm-belts.
I shall not prolong this statement by needless repetitions, and my
main object at this point is to establish that there are certain
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undeviating conditions, beyond the sick man on land, under
which we ean trace and reach the poison, where there can be no
pretense that man is carrying it, and only very slight, indeed,
for suspecting that man played any part whatever in engender-
ing it.

Now this ship poison is breathed by a susceptible man, and
it kills him. It poisons him if the dose be large, perhaps as
quickly as a mortal dose of phosphor paste or corrosive subli-
mate. Like these it produces very definite lesions and symp-
toms, and like these, I believe, so far as I can determine by all
inquiries in my power, it is not reproduced in the system. Some
of it may be and possibly is thrown off without change; but if
unable to kill the person attacked, it leaves its most marvelous
impress on the system, by creating an immunity from subsequent
attacks.

The coincidence of cases, as the disease spreads, indicates a
pestilential condition of the ship or low-lying dwelling, and not
propagation by contagion from the sick to the healthy. Sanitari-
ans, it is true, have been driven to practice isolation and to depend
on it mainly, but simply because the presence of the virulent
entity 1 have before mentioned, though readily attaching itself
to things rather than persons, can only be determined by the
sanitarian wherever its physiological effect is obvious. It were
well could we trace it before it enters the human system ; but
all effort so far to ascertain its definite and recognizable exist-
ence, apart from the human system, has failed, just as much as
the recognition of snake-poison apart from the snake. And
probably we may fail throughout all time, as we have failed in
recognizing the reproductive animal poisons which flow in with
diseased animal secretions or suppurations.

There are the gases of decomposition, which often announce
the probable locale of the insidious enemy ; but the disease is
witnessed spreading where all fetor is lost, or at all events where
it is imperceptible, and we have then to trace its operations in
the animal economy.

There is organiec matter within and without the body, which,
with our present means of investigation, seems almost formless
protoplasm, capable of motion and endowed with vitality or
irritability. Structure in no way indicates that which belongs
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to a jelly-fish or a man. Protoplasm is all albuminoid, convert-
ing external matter into itself, and being capable of such changes
as will contribute to the firm growth and development of the
higher as well as the lower forms of organic life. This proto-
plasm is undoubtedly susceptible of lasting as well as transitory
impressions ; and what the change is, we know not, which insures
the development of secondaries in syphilis, or the periodic re-
currence of ague long after a man has left the marshes.

A formless protoplasm, for aught we know, may be the sea-
ferment in ships growing out of putrid and fermenting bilge-
water, and its action may be almost catalytic—an action by mere
presence, or contact with the blood-protoplasm. This undoubt-
edly changes, for the blood is affected at once; the arrest of the
higher secretive functions, the instant cessation of molecular
assimilation in the tissues, the retrograde changes to fat in mus-
cles and liver, and the passage of free albumen into the urine,
indicate how profound and unmistakable has been the influence
of that agent which progressively checks and ultimately arrests
all normal nutritive function. So fierce and active may be the
first invasion of a ready vietim, that general cessation of fune-
tion, for that instant of time mentioned by Hirn, seems to be the
method of death. But if the influence is milder and a progres-
sive course be engendered, then the reparative powers surmount
the disintegrating force and conquer.

I may have formed a wrong impression of the possible action
of this poison, but certainly I am not in error that the product
of foul fermentation may elnde our perception, and may, with-
out necessarily reproducing itself in the human system, so im-
press the living albuminoid molecules of the body as to arrest
development and insure molecular and then bodily death.

There is one possible method of action which undoubtedly
operates to some extent in the ship’s hold. The active agent is a
deoxidizing compound ; and when we consider how earbonic oxide
kills without reproducing itself in the living body, by exclud-
ing the possible oxygenation of the blood, we may have a clew
to the operation of .this agent.

Dr. Edward C. Seaton, in a preliminary note to the Local
Government Board on Dr. Klein’s “ Report on Infectious Pneu-
mo-Enteritis of the Pig,” said so late as the summer of 1878, that
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“a general result of the studies, which have of late years been
made by various pathologists, as to the intimate nature of the
different zymotic contagia, has been to render it extremely
probable that each distinet zymotic disease is, in its essence, an
invasion of the animal body by a distinct, extremely minute,
living, and self-multiplying thing, biologically specific in the
changes of growth which it undergoes, and chemically specific
in the fermentations which it can effect; that the infinite mul-
tiplication and swarming of this specific organism, in the blood
and tissues of the infected body, underlies and causes in each
case the more obvious characters—the anatomical and chemieal
changes, and the so-called symptoms of the disease; and that
the infinitely minute germs of the specific organism, barely per-
ceptible with the highest powers of the microscope, constitute,
as they pass from animal to animal, the essential means by
which the specific disease is communicated and spread.”

In yellow fever we have undoubtedly the origin of the dis-
ease in putrefaction—hence in a septic ferment, which in all
probability only develops in ocean waters under tropical eondi-
tions in the Atlantic. In no other sea has the disease been
known to infect ships, ports, and harbors. DBut this in no way
indicates a necessary dependence on a living ferment.

Professor Panum, of Copenhagen, Drs. Bergmann and
Schmiedeberg, and Dr. Burdon-Sanderson have proved that a
specific chemical body, separable by filtration from any fluid
containing it through porous porcelain, not albuminoid in its
reactions, and having a remarkable power of generating bacte-
ria in a “cultivation fluid,” is the active septic poison which
induces the symptoms of a putrid infection. Dr. Sanderson,
writing in 1876, states that the facts promulgated by Professor
Panum (“ Virchow’s Archives”) are quite irreconcilable with
the often too carelessly received assumption, “that the process °
of septic infection is dependent on the development of a living
contagium.” The only group of bodies to which this fever-
poison may be compared is that of the so-called “unformed fer-
ments.” g

This suggests the possibility of a very decided and funda-
mental distinction between the organic and parasitic causes of
the pure contagia and the inorganic “sepsin” or “septine,”

10
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which may play a conspicuous part in the development of such
diseases as typhus and yellow fever.

We must not allow these investigations into ultimate causes
to bewilder or disturb us. We can stamp out the disease with-
out the microscope or profound chemical research, though an
intimate acquaintance with the pyrogenic agency might sim-
plify our work. Whether the body be organie or inorganic,
bacteria may have, and most probably do have, a very important
purpose to serve as carriers of the agent—starters of decompo-
gition; and heat is essential to their motion, to the activity of
their production, and to the ready transmission of the disease.
Chilled and motionless, they are inert; and once the yellow-
fever poison sinks to the soil, or is subjected to a temperature
below 82°, it is gone at once and for always. This is the one
great and positive fact which the history of yellow fever has in-
variably revealed.

The known action both of heat and cold on the yellow-fever
poison would indicate that bacteria can not be the ultimate essen-
tial elements in the production of yellow fever; for while per-
manent spores resist temperatures up to 212° Fahr. (Schwann),
230° Fahr. (Pasteur), and even 266° according to Schrader, bae-
teria were reduced down to 0° Fahr. by Cohn without killing
them, though their movements and reproductive powers or
activity as ferments ceased till again heated. By the aid of
liquefied carbonic acid, Frisch has lowered the temperature of
bacteria down to —124-6° Fahr., but on warming them again
he has developed coceus and further bacteria. Schumacher has,
however, said that sudden and extreme lowering of temperature
changes the organisms. The degree of heat for greatest activ-
ity of development is 95° Fahr. according to Onimus. The
bacteria were supposed to be reproduced both by spores and
subdivision. The spores or permanent germs capable of resist-
ing the high temperatures above stated have been regarded as
constituting the principal sources for the dissemination of these
inferior organisms.* To bacteria we owe the prompt reduction
of dead organic to inorganic matter.

So far had I written when I had an opportunity of reading
Dr. J. J. Woodward’s “ Address on Dysentery and Bacteria,”

* *Les Bactéries,” Thise par le Dr. Ant. Magnin, Paris, 1878,
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published in 1878, and a profoundly instruetive paper by Dr, Tim-
othy Richard Lewis, on “The Microscophytes which have been
found in the Blood, and their Relation to Disease.” Dr. Wood-
ward has failed to find ¢ the relation of bacteria, and especially
of spherical bacteria, to dysentery.” He asks, “Is it at all rea-
sonable to believe that these vegetable rods or granules, always
present in such countless numbers in the healthy stools, are the
occult cause of the diphtheritic process in the intestine? Cer-
tainly, I must believe that if the case of dysentery were the
only case of the kind, all men knowing the facts would answer
in the negative.”

There is no evidence with regard to yellow fever that bae-
teria of any kind produce it. The effect of temperature on
spores and bacteria indicates that they ean not, as it has been
supposed, be operating as different conditions of the same organ-
ism in the production of yellow fever, which is arrested both by
steam-heat and ice-cold.

The abundant development of bacteria demands oxygen, but
this is reduced to a minimum, or is absent, where the most viru-
lent form of yellow-fever development may be advancing in the
holds of ships. Wherever nature is favoring that cycle of opera-
tions, between the organie and inorganie world, so essential to
human life, whether in the West Indian marsh-lands or African
jungle, prompt and abundant oxidation, and the undoubtedly
unfettered development of untold myriads of bacteria, are of
necessity concurrent phenomena. There no yellow-fever poison
forms nor has its origin. This is my conviction, after a most
careful search for evidence ; and if the conclusion may be deemed
by some somewhat far-reached, it is impossible to deny that
yellow fever and bacteria are best developed, in the first case,
where dangerous deoxidation has rendered air irrespirable, and
in the second, where the fresh breeze of sea or abundant air con-
tributes to an active vitality.

Dr. Lewis in his admirable and logical exposition shows,
according to Niigeli, that the forms of plant-life, which have been
mostly recognized as having been more or less closely associated
with changes in living animal substances, are the lower kinds of

Niigeli separates these into three groups:
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where interpenetrated, as it were, by the lowest life.” He
considered there was no evidence that “bacteria are really the
active agents, in cases in which the blood has been shown to
exhibit the properties of a specific contagious virus” ; and he as-
serted that ‘it is difficult to imagine anything further removed
from the fact than the statement that the dust of our air con-
sists of disease germs.”

Dr. Beale’s judgment may not have been infallible, but he
has rendered excellent service, and uttered some wholesome
cautions, in opposition to the boldest speculators on the ques-
tion. .

Lower Organisms not specifically injurious, nor structurally
characteristic of Fevers.

Pasteur—the greatest mind grappling with the difficulties
of living ferment investigations—has stated that the blood in
health is absolutely free from the microphytes; and Drs. Doug-
las Cunningham, and Lewis were able to satisfy themselves
some years ago that bacteria, vibriones, baecilli, and so forth,
very speedily disappear from the liquor sanguinis, even when
introduced into it during life in considerable numbers. Their
presence in appreciable numbers is, judging from experience,
incompatible with a state of perfect health. The same remark
does not hold good as regards parasites of, apparently, animal
nature. In certain diseased conditions microphytes are very
generally present—not invariably, nor proportionate to the grav-
ity of the malady.

Dr. Lewis refers to the fact that any organic substance, added
to suitable urine, would be followed by a erop of bacillus. He
once tested this and found it to be the case. * It need hardly
be added that organisms thus obtained would produce no effect
on animals if freed from the decomposed urine.”

Dr. Lewis states most forcibly the grounds for forbidding
the adoption of the doctrine of a germ theory of disease, indi-
cating (1) that these organisms, as ordinarily met with, are not
specifically injurious when introduced into the animal econo-
my ; or (2) that the forms found in disease are not proved to
be morphologically different from those known to be innocuous.*

# ¢ Ouarterly Journal of the Microscopical Society,” July, 1879,
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cents a pound. Of course these towns have a deeper interest in a tight and
binding quarantine than New Orleans can possibly have. It enables the
prominent merchants to work off their old stocks at famine prices, and to
make a general clearing up on terms of bewildering advantage to them-
gelves. We do not expect them to listen to our arguments in the matter
of merchandise. It pays to be mortally frightened under such circum-
stances, and we know human nature too well to waste time in expostulation.”

I then felt what I now know, that to permit such a disease
to penetrate so far up that splendid river was a crime originat-
ing, as all crimes must, in ignorance and cupidity.

I reached Washington in September, and frequent inter-
views after that with Surgeon-General Woodworth convinced
me that the non-intercourse system, in a trading community, was
permanently impossible, but that much might be done to limit
guarantine if ships could be disinfected. The only agent known
to be the real destroyer of yellow-fever poison was cold, and my
practical familiarity with the subject of artificial refrigeration
led me to pen the following statement, at Dr. Woodworth’s re-
quest, on the 23d of last December, which he read before a
meeting of the Board of Experts held in New Orleans :

Rices House, WasmiNeTow, D. O., December 23, 1878.
Destruction of Yellow-Fever Germs by Cold.

The disinfection of delicate and perishable merchandise, the demand for
some efficacious means of purifying a ship some distance from land, and the
difficulties incidental to the purification of the bilge, have suggested the
construction of a steamboat or barge for these and similar objects.

The approach of a suspicious craft, hailing from infected ports, might
suggest precautionary measures, notwithstanding the health of erews,
proof against yellow fever and the pernicious influences of malaria. The
brief delay and expense of lowering the temperature of everything on board,
during the dangerous season, would be regarded as of little moment com-
pared to what might be deemed unfair exclusion from markets. Ships laden
with froit, however delicate, would not suffer if the whole were brought down
to 82° F., and at this temperature the contagion of yellow fever is killed,

It is therefore proposed to design and construct a boat, requiring a mini-
mum space and fuel for its engines, capable of steaming out into the Gulf of
Mexico or up the Mississippi. This ship will be provided with every con-
venience for a medical or sanitary inspector, and the necessary help to carry
out the process of purification by cold. An ice-machine, capable of lower-
ing the temperature of an entire ship down to 10° or 20° below freezing-
point, if necessary, will be erected in the disinfecting steamer, and its
practical application will be as follows :
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1. The blowing of cold air at any desired temperature into every part
of the sbip. Qold air gravitates and permeates almost like water, and, by
suitable flexible appliances, streams of intensely cold air will be directed to
the lower and most inaccessible parts. This air, heated, will ascend, and,
being aspirated by suitable fans or blowers, will be purified and passed
round and round, till the desired purity and temperature are obtained.

It is obvious that microscopical and chemical tests can be applied to this
air in circuit, at first for the purposes of scientific observation, but after-
ward, probably with the best effect, as a means of determining the influence
of the refrigeration.

I desire to direct special attention to Dr. Angus Smith’s paper on Am-
monia in the * Chemical News " of July 26, 1878, and to the ready method
there described for applying the Nessler test to the atmosphere, which may
be combined with the well-known glycerine slides for microscopical ex-
amination with a view to the detection of organic matter.

2. Pumps will be provided to clean out the bilge, and then wash this
out by antiseptio salts, of which perhaps none would be better than chloride
of magnesinm, which may be obtained in any guantity from sea-water by
freezing out other salts and water, and is itself uncongealable. The use of
concentrated sea-water at say 15° F. for this purpose, would preclude the
use of costly and unpleasant disinfectants, which by their odor and fumes
might damage cargo and injure the ship.

3. In the case of fruit-bearing schooners and other ships, the purifying
cold process would admirably prepare the cargo for storage on land. In a
cold fruit store any quantity of imported produce might be kept harmless
and wholesome.

Attempts have been made with ice to cool a ghip in the port
of New York; but when the work to be done for effectual re-
frigeration of the hold of a large vessel is considered, it is ob-
viously futile to attempt any such means.* Any ice-apparatus,
caleulated to lower the temperature of a ship, would have to be
used with salt, and by no known means could the quantity of
ice and salt required to overcome the heat of a ship absorb that
heat rapidly enough to obtain a satisfactory and economical result.

No substantial truth in relation to disease-prevention has
ever been more faithfully or justly accepted than that the ex-
posure of naval vessels to the intense cold of northern winters
purified them. Apparent exceptions to this have been always
recognized, but such exceptions rather tend to prove the rule;

* Dr. A. N. Bell informs me that in the U. 8. 8. Susquehanna, on which it is sup-
posed a fair experiment in refrigeration for the destruction of yellow-fever poison

was conducted, only nine tons of ice were used, at a cost to the Government of
twenty thousand dollars!



154 YELLOW FEVER A NAUTICAL DISEASE.

and a confirmed yellow-fever ghip has been recognized as one
entirely devoid of means for adequate ventilation and permanent
sanitation on a long cruise in the tropies. The history and de-
scription of those ships which have resisted any disinfectants,
and in which disease reappears notwithstanding the application
of processes adequate for other ships, must be investigated and
written in future for the guidance of the sanitarian. Such
ships will be found peculiarly favorable to stagnation of air,
old and decayed, and liable in the tropical belt to the develop-
ment of yellow fever under ordinary systems of ventilation.

Dr. Faget quotes Dr. Carpenter, who, in his sketches from
the history of yellow fever in New Orleans, expresses the re-
markable opinion, which at the time attracted but little atten-
tion ( presque inapergue), that “as far as we know, low tempera-
ture is the only agency that can be relied on safely to destroy the
infection of this disease.”’

“ Let us hope,” says Dr. Faget, “that the future will benefit
by this remark.” ¢ For my part,” he says, “I am persuaded
that in New Orleans, when ice has formed in winter, a new
importation by the shipping [the italies are his] is indispensable
for a new epidemic; and that, on the contrary, the absence of
cold in the winter following an epidemic may permit, the fol-
lowing year, a new eruption of yellow fever without fresh im-
portation. TFor instance: In 1854 we had a small epidemie,
which was very severe elsewhere. Not knowing whether there
was any frost in the winter of 1853-°54, the yellow fever of the
latter year might oceur without importation as a heritage of
1853. I am simply citing a supposititious case, for it might by
no means be impossible to obtain proof of an importation in
1854 as well as 1853.”

It is thus that matters occur in Vera Cruz, Havana, the
Antilles, where indigenous ice is unknown, and where the tem-
perature of the air is never lowered to the freezing-point; in
such localities an indefinite series of epidemics is possible after
a single importation.

Artificial Refrigeration proposed by Dr. J. C. Faget.

Tersely, suggestively, and with no doubtful expression, Dr.
Faget penned the following in 1864, soon after the importation



ARTIFICIAL REFRIGERATION PROPOSED BY DR. J. C. FAGET. 155

into New Orleans of the Carré ammonia machines, which have
continued in operation ever since :

“It is positive, and tradition has always recognized the fact,
that the cessation of our epidemics of yellow fever is with the
first white frost.

“This fact, that frost puts an end suddenly (tout @ coup) to
our epidemics, naturally leads us to think that the germ of these
epidemics is therefore destroyed by the lowering of temperature,
provided it reaches to 0° C. Now, arf never can do better than
to imitate nature.

“The lowering of the temperature in the holds of ships
which have to be purified should be tried. Might not frigorifie
mixtures be obtained at low cost? To-day, that they have sue-
ceeded in manufacturing ice on a large scale and at little cost,
even in New Orleans, in midsummer, can’t we foresee there a
means to destroy the germ of yellow fever in the holds of ships
which import this terrible plague ? I give this idea for what it
is worth ; it seems to me worthy of attention.”

Cold as an Antidote endorsed by the Board of Experts.

This excellent instruction to sanitary reformers fell flat ; but
the Board of Experts recently uttered no doubtful echo to Dr.
Faget’s views and sentiments when they said: “ Yellow fever,
in its epidemic form, is a disease of warm climates, and of warm
geasons of the year. The yellow-fever poison is not able to
withstand the influence of frost, and, when exposed to a freez-
ing temperature, it is rendered innocuous, and is probably de-
gtroyed.”

Having had an opportunity of explaining my system of re-
frigeration and disinfection to the Board of Experts, special
reference is made to this at page 27 of the published conclu-
gions. They say: “ Research and experiment in reference to
disinfection should be liberally encouraged. This is particularly
true in respect to those experiments which aim at the practical
destruction of yellow-fever and cholera poison, by artificially
produced extremes of temperature, either of cold or heat. If
the apparatus and experiments now projected for the utilization
of extreme cold to this purpose should be found to be of prac-
tical application to the disinfection of the holds and other parts
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of vessels, their success would prove to be a sanitary acquisition
of inestimable value. Should this method of disinfection prove
impracticable in its application to holds of vessels, it may still
prove more efficient in destroying the infection of clothing, bag-
gage, and many kinds of goods, than any other artificial means
which can be employed.”

It is not my intention at present to give a deseription of the
elaborate designs which have been developed since my first con-
ference with Dr. Woodworth, but the opinion of the Board of
Experts encouraged me to gpare no pains and no expense to ob-
tain the most perfect possible result ; and the National Board of
Health has, since Dr. Woodworth’s death, endorsed my measures
and honored me with confidence.

Here I desire to pay a just tribute of recognition to Senator
Isham G. Harris, Chairman of the Senate Committee on Epi-
demic Diseases. Startled at first by the announcement of the
bare possibility that we could refrigerate infected ships in the
Gulf of Mexico, he gpared no pains and lost no opportunity to
gatisfy himself of the real merits of the project, and of my fitness
to conduct the experiments. He searched till he felt sufficiently
convinced to endorse my plan. From first to last he was stead-
fast, and so loyal to the cause that, if the experiments, demand-
ing as they did 2 not unimportant appropriation, are carried
out, and result, as they are sure to, in success, it should never
be forgotten that to Senator Harris is due the passage of the
following short act, the first measure approved by the Presi-
dent during the extra session of 1879 :

De it enacted, ete., That the Secretary of the Treasury be, and hereby
is, authorized to contract for the purchase or construction of such steam-ves-
gel and refrigerating machinery, or to arrange with the Navy Department
for the use of such vessel, as may be recommended by the National Board
of Health, to disinfect vessels and cargoes from ports suspected of infection
with yellow fever or other contagious diseases, the construction of the same,
if such construction shall be recommended by said Board of Health, to be
under the inspection of an officer of the Bureau of Steam Engineering of the
Navy,who may, at the request of the Secretary of the Treasury, be detailed
by the Secretary of the Navy for that purpose; and for the purpose of such
purchase or construction the sum of $200,000, or 8o much thereof as may be
necessary, to be immediately available, is bereby appropriated out of any

moneys in the Treasury not otherwise appropriated.
Approved April 18, 1879,
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Gentlemen who have witnessed the ravages of yellow fever can only
appreciate the necessity which is felt in that portion of the cc}untrr:: of
keeping out an enemy so subtle and so destructive. We know that during
the hot weather that disease spreads and carries devastation with it on all
hands, We know that on the first day of frost a shout of relief goes up,
quarantine is broken, and commerce once more begins to flow in its usual
channel: and we know also that, with the announcement in springtime of
the approach of the yellow fever, terror is at once depicted in the counte-
nances of the inhabitants of that part of the country. On the application
of the Board of Health of the city of New Orleans, I therefore urge this
House to take into earnest consideration measures to prevent the introdue-
tion of this enemy into our midst again. They approve of this freezing
process. It may be suggested that this is experimental ; but it is in the right
direction. The question is, how far will this Government exert its power
for the protection of its citizens against this terrible disease? Millions are
spent in the destruction of men, Is it not time that, by the authority of a
civilized people, thus represented, thousands at least should be spent for the
protection and preservation of human life and happiness?

The Hon. John Goode, of Virginia, followed with much
earnestness, and remarked, inter alia :

Now it has been said here that this proposition is endorsed by the Na-
tional Board of Health—a board selected by the President, a board com-
posed of the most eminent sanitarians in this country ; and not only endorsed
by the Board of Health, but it has the approval of the most eminent scien-
tific men in the land. The whole bill proceeds upon the basis that the
yellow fever is an exotic brought to this country from tropical climates in
the holds of vessels, and the germs from which it is propagated may be
effectually frozen out and destroyed by the refrigerating process. In other
words, it is now a generally conceded fact that the yellow fever can not live
in a freezing temperature; and, as my friend from Louisiana [Mr. King] has
just remarked, so well is this fact known in the South that the good people
in the churches always pray for frost, and when frost appears there is a
shout of joy throughout the fever-stricken localities,

General C. E. Hooker, of Mississippi, said :

We propose to try this experiment with nature’s great teachings as our
example. We are, in other words, endeavoring to do for every vessel that
comes into our ports from an infected region that which nature does where
her laws do not interfere with any of the comforts, conveniences, and ne-
cessities of man; and I say that experience has demonstrated that wherever
a certain amount of cold is reached, there we believe the disease, though
d]:cimuting by thousands, will be disposed of, and general health prevail in
the cities,
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they are put on board under a tropical sun ; both are dirty car-
goes, and more or less leakage goes on into the bilge; the
hatehes, too, are tightly battened. If the germs are on the ves-
sel, can there be conditions more favorable than these for their
active increase ? Experience daily teaches us that on such ves-
sels, should the voyage be prolonged, cases of sickness follow
each other in rapid succession, until the vessel becomes a very
pest-house ; whereas, if the voyage is completed in eight or ten
days, we find the sickness breaking out but a day or two before
entering port, where prompt measures put a stop to its further
progress. The longer such a vessel is allowed to remain un-
touched, i. e., the longer a quarantine is exacted, the greater
will be the virulence of the disease, and the greater the danger
of spreading the infection. The epidemic which appeared at
Bay Ridge, Long Island, some years since, was undoubtedly due
to this cause. Vessels were strung along the Long Island shore
to ride out a specific quarantine, until the whole fleet was thor-
oughly infected, and the discase passed readily to the main-
land. It is this practice of detention which in the past has
contravened the interests of shipping and commercial men, and
has kept up a chronic warfare between merchants and quaran-
tine.” * :

No words could better unfold the dangers of commereial ob-
structions in the nature of protracted quarantine, nor suggest
more cogently the radical methods to be adopted for instant
and absolute purification.

Dr. Faget, writing in 1859, said: “ Quarantine measures
must aim at destroying the morbid principle—the germs of
the disease. Now this is not a question of time; it is a ques-
tion of instant action by all the means of purification, and this
after the complete unloading of the ship.” These means of
purification he defines, in September, 1859, as currents of air
and water, submersion, refrigeration, chlorine fumes. ¢ Mer-
chandise,” he says, “can be very easily disinfected. Passen-
gers can be treated very rapidly, provided their goods are thor-
oughly purified.”

*  Quarantine,” by 8. Oakley Vanderpoel, M. D, LL. D., New York, p. 20.
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“ With sailing vessels the process of purification is slower, on
account of the absence of the steam-pump. It is often found
advisable to have a tug-boat lie alongside, so that use may be
made of its force-pump and hose in the same manner as on a
steamer. The subsequent measures to be carried out are the
same in both kinds of vessels. In other cases dependence must
be placed upon the ordinary hand deck-pump ; the purification
and cleansing, though occupying a longer time, can be made
equally effective. I place far more reliance upon the liberal use
of water, the scrubbing until the vessel is absolutely clean, the
pouring out of clean water from the bilge, than upon any pro-
cess of mere disinfection and fumigation. These measures,
which are simple and easy of application, are, I believe, when
thoroughly carried out, perfectly efficient.”

Dr. Vanderpoel is only half right in a sentence which was
adduced in Congress in opposition to the construction of my
refrigerating ship. He says (p. 22): “ While all such work
must be thorough, we should not lose sight of the economical
feature in the process. A method of purification, which may
be unobjectionable in prineiple, may also be expensive, and so
complicated in application as to cause a tax which no commerce
could sustain, and which would practically work its entire ob-
struction. So, while I recognize the efficiency of steam, great
heat, or intense cold, as agents which all attain with certainty
the desired result, I recognize also that their practical applica-
tion is enormously expensive, requiring complicated machinery
and a corps of skilled men, and does not insure results that are
better or more certain than those attained by the more simple

processes.”

- Note Dr. Vanderpoel’s declaration that with sailing vessels
“ 1t 1s often found advisable to have a tug-boat lie alongside.”
But if a tug is wanted for washing, is it not most desirable to
clear the hold, at the very beginning, of the pestilential air,
which has so often overcome the workmen engaged in purify-
ing a ship? Moreover, in warmer climates the tendency to
infect the tugs, by the foul air of the infected vessel, is a much
more serious cause of alarm than in the port of New York,
where the atmospheric conditions are naturally inimical to the
ready propagation of the disorder.
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quate ventilating appliances for all weathers. There is no prac-
tical difficulty in this, and the great benefits derived from thf?,
trifling expense incwrred in providing and fitting such appli-
ances would handsomely repay all, and especially those engaged
in carrying perishable products. Every steamer could easily
provide for the air that is to be drawn through its hold being
cooled and even dried.

So essential is it that no unreasonable demand be made on
the mercantile marine, that measures should be matured and
improved by all the governments interested, so as to command
willing and even eager acquiescence on the part of ship-owners.

All ships that are not worth ventilating should be condemned
and ordered off the lines of trade. This would be no hardship.
It would soon result in a new and fine class of vessels, classed
A 1 under a sanitary code, and which would cause little trouble
in the future.

Special Ships for Special Cargo.

People in the tropics are not disposed to change from their
ordinary practices. They run little risk compared to the people
of healthy seaports, and no improvement is made in the meth-
ods of transporting such produce as is caleulated to foul a ship.
But the time has arrived for native northern ingenuity to de-
sign ghips for the West India trade which will prevent the ready
leakage of fermentable matter into the bilge. Iron tanks and
wells may in some cases serve, and in every case the ventilation
of the bilge must and can be secured.

The paltry objections, constantly made against condemning
a lot of crazy, plague-engendering vessels, are not worthy of
consideration when the millions annually lost by interrupted
and actually mortified commerce are considered. The seaports
first, the ships next. No town can protect itself against yellow
fever but by excluding it! Let this be remembered here-
after. What can be the meaning of the subjoined extract
from a report of the Board of Sanitary Commissioners of Sa-
vannah, Georgia, on certain statements in reference to the sani-
tary condition of that city by Sanitary Inspector A. N. Bell,
M. D.—*The assumption of Dr. Bell that ‘the people do
not realize their danger, and do not believe that they can have
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it, might be borne in part by the governments and in part by
the ship-owners. We know that steamers are more safe than
sailing vessels, and that the soundness and age of a ship and
the nature of her cargo enable us to judge of the likelihood of
yellow-fever infection.

- The loss to the ecommereial world, the loss to the countries
invaded by yellow fever, is so constant and so large, that no out-
lay demanded for the most absolute prevention of the disease
need be a cause of difficulty. The cost of navies for aggressive
and defensive purposes is not grudged. Why should a charge,
which in comparison to that of navies would be exceedingly
small, be refused for the final extirpation of a cruel pestilence?
Votes of three millions sterling at a time are agreed to in the
House of Commons for an expedition to thrash savages. How
much better would such money not be applied to such a purpose
as I propose? But sanitary measures are cheaper than armed
mvasions ; and moreover, in the long run, they pay. This may
recommend them to merchants, legislators, and statesmen.

Before entering into any details as to the production and
operation of cold, or the design of my refrigerating ship, it is
well to summarize so far that, whatever measures of disinfection
may ultimately be adopted, they should be thorough, conducted
under competent and independent officials, not dependent for
their berth or salary on ship-owners; and that within certain
lines of trade, so long as yellow fever is a disease of the Atlan-
tie Ocean, ships should be disinfected, both before loading to
proceed on a voyage, and after unloading, when at their ports of
destination. Moreover, if my views are correct, no ship should
leave a port, nor be allowed in another, without paying a very
heavy penalty, or being liable to prolonged detention, unless
some effectual and approved method of constant and positive ven-
tilation has been adopted.

I have lived to see national'measures enforced for the preven-
tion of disease which were formerly deemed impossible, and
spoken of as unwarrantable interferences with trade interests.
I have personally suffered for antagonizing wealthy and influen-
tial traders. I now know that, sooner or later, the public insists
on life-saving measures, and all it asks is to be led, in its process-
es and expenditures, by enlightened and upright counselors.
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Congress has appropriated money for a first refrigerating
gship. If that one is built, I am sure its efficacy will lead to
others being placed at foreign as well as home ports, and in
some cases machines being erected on land to accomplish a sim-

ilar purpose.

Cold the Natural Antidote of Yellow Fever.

It has been said that a fundamental difference between the
poison of yellow fever and of paludal fever is that the former
ceases to have any action ; it is discharged from the system of
the person diseased, and dies. Not so with malarial poison,
which accumulates, and is thrown off, leaving a latent remnant
to renew the periodie attack.

Yellow-fever poison is destroyed by severe frost whenever
or wherever it is not protected from it, so that it is extermina-
ted by this means after epidemics, and can only be renewed by
reimportation. There are conditions under which it hibernates
or lives through a mild winter ; but it is in the folds of reten-
tive clothing, in the interior of frost-proof houses, in dormant
centers of decay or putrefaction, beyond the reach of a temper-
ature of 32° F.; and possibly may it be preserved in a grave.

But, according to my inquiries, the mass of organic molecules
floating in the air are precipitated and congealed by cold at the
simple temperature of a white frost, and are as effectually dis-
posed of, in all probability, as if a putrid piece of flesh were
boiled in a hermetically sealed bottle for six hours. For long,
and indeed until quite recently, I hesitated to commit myself
unconditionally to this view. I felt that low temperature
might scotch and not finally destroy the poison. To-day I agree
with Professor Carpenter that “low femperature is the only
ageney that can be relied on safely to destroy the infection of
the disease,” and for the following reasons:

1. The abstraction of heat is a simple mechanical process,
which ean be secured without limit. The lowest temperature
may be maintained, if necessary, for a practically indefinite time.

2. Air cooled can be used in enormous volumes to sweep
out dwellings and ships, to dry and freeze, to sweep away all
products of decay, and exert a lasting antiseptic action.

3. I regard the operation of cold in a yellow-fever ship in
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age thickness of iron hull, considered as a uniform solid wall, separating the
cold air inside the vessel from the warm water surrounding it, has been taken
as being equal to three fourths of an inch. The value of ¢, representing the
temperature of the water in motion, is constant, viz., 84° F. The value of
t,, representing the temperature of the refrigerated air, varies between
84° F. at the commencement of refrigeration and 82° F. at the expiration
of eight hours. The transmission of heat has been calculated for a mean
difference of temperature of 26° F. for eight hours.

6. The quantity of heat transmitted by contact of the warm outside air
with the sides and the deck of the vessel. This quantity is calenlated by
the following formula of Dulong and Petit, as modified by Péclet, viz.:
0 = 11864128 (2), in which O is the number of ealories (or French units
of heat) transmitted per square méére per hour, when & represents the dif-
- ference of temperature in degrees centigrade. (A calorie is transformed
into British units of heat by multiplying it by 3-06832.)

Since the transfer of heat through the deck and the sides of the vessel
may be prevented to a great extent by covering them with blankets, mat-
tresses, sails, ete., only one tenth of the quantity found by equation (2) has
been taken into account.

As only a rough approximation of the quantity of heat thus transmitted
was attempted, the difference of temperature has been taken as being one
half of the final difference during the whole eight hours; that is to say,
¢ = 1444° C.

The absorption of heat from and the transmission of heat through the
hull form so large a portion of the total heat to be absorbed in the case of
an iron vessel, while these quantities would be relatively small with a
wooden hull, that a machine capable of refrigerating an iron vessel will be
amply sufficient for a wooden one.

The number of units of heat to be abstracted per hour by the machine
in order to maintain the temperature of the vessel at 0° F, has been calen-
lated from formulas (1) and (2), assuming that the temperature of the ves-
sel is 0° F., and that the areas of the immersed hull and of the sides are
those obtaining when the vessel is empty.

Units of heat to be abstracted in the first eight hours.
Units of heat abstracted in reducing temperature of 49,500 cubic feet

al dry abr Toonl BT 30 A" B oy b e s v e s 44,645
Units of heat abstracted in reducing the vapor contained in the air, when

snturated, to water of GREE. (.. u it i e R 98,722
Units of heat ahstracted in reducing iron hull from 84° to32° F...... 8,696,863
Units of heat abstracted from cargo (estimated).. . vassasesansnes S000;868
Units of heat transmitted from water through iron huli cevussnneess 8,808.800
Units of heat transmitted from air through protected iron 1111 | AR 106,423

Total unita of heat to be abstracted during first eight hours. ... 91,511,816
Average work to be done per hour. . ....... NPT T vo... 2,688,997
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Indicated horse-power of steam-engine to do this work, assuming that the work
done in overcoming friction of load and resistance of engines proper is
equal to 40 per cent., of the useful work..........coovveiiiiaiiinaans 280
Indicated horse-power required to run pumps for circulating water and re-
frigerating medium, and fan-blowers for furnishing 3,000,000 cubic feet
ORI PEP MOUT. .. covvmentsnnnmanssaimnnise oosdms sitina s oo aisms s 100

Total indicated horse-power of engines. .. ........on.. SIS 880

It will be seen that, to produce the same frigorific effect under the given
conditions, the ammonia-machine requires less than one sixth of the power
required for working an air-machine. This increase of power means not
only increase of running expenses, but increased bulk, weight, and cost of
machinery, and consequently, in the present case, increased size and cost
of vessel which is to carry the refrigerating apparatus, Two ammonia-
pumps of moderate dimensions, worked by a pair of ordinary steam-engines,
and connected with tubular condensers and refrigerators, two small pumps
for circulating the condensing water and refrigerating medium, and two or
three large fan-blowers, could do the work under consideration, for which,
on the other hand, eight ponderous air-machines, each consisting of two
air-cylinders, besides the necessary steam-cylinders, would be required.

In all machines of this kind, when used on board of a vessel, the un-
avoidable fly-wheels form a very objectionable feature ; although the varia-
tions in resistance are far greater in the ammonia- than in the air-machines,
the smaller size of the former reduces greatly the inconveniences resulting
therefrom.

It is a decided advantage that with the ammonia-machine the guantity
of heat abstracted and the volume of air furnished in a unit of time can be
varied at will independent of each other.

The ammonia-machine is likewise free from the great waste of power
which is unavoidable in air-machines, when working with air having an
initial temperature much lower than that of the cooling water.

Much difficulty has been experienced in cooling air by direct contact
with the intensely cold tubes of the refrigerator, because the vapor present
in the air would congeal instantly, and, coating the tubes, would diminish
greatly their heat-conducting power. This difficulty is obviated by using
some liquid as a refrigerating medium which does not congeal at the tem-
peratures obtaining in the refrigerator. This liquid falls in a shower into a
chamber, through which the air which is to be cooled is forced, and, after
abstracting its heat, is returned to the refrigerator.

After disposing of the various plans which failed to meet
the requirements of the Board, the following observations are
made concerning my plans and appliances :

T_ha characteristic features of this process of refrigeration are the ex-
pansion of the compressed gas; the use of rotary pumps for the compres-
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sion and expansion of the gas; the cooling of the refrigerating air by
direct contact with a shower of a cold uncongealable liquid ; and the stor-
ing of a supply of this cold liquid in insulated tanks.

The expansion of the compressed gas in a working cylinder is a feature
not presented in the other plans submitted using ammoniacal gas, and re-
duces the expenditure of power very materially,

In the first place, the pressure in the condenser may be reduced approxi-
mately to that of saturated vapor at the temperature of the cooling water
—that is to say, in the present case, from 227 pounds to nearly 142 pounds;
and the work of compression will be proportionately lessened.

" Becondly, part of the work of compression is utilized by the expansion
of the gas. Consequently a material reduction would have to be made
from the result of the caleulation heretofore presented, in the estimate of
the power required to work this machinery. In the plan proposed, pro-
vision is made for pumping the liquid ammonia from the condenser to a
boiler, where it is to be evaporated under a pressure of about 800 pounds
per square inch, to be then used in the expanding cylinders.

Although the use of ammonia as a motive power may be more economi-
cal than that of steam, the Board are of the opinion that the difficulties to
be apprehended from the increased complication of the operation, and from
the additional valves, joints, and pumps, outweigh the possible economical
advantages, and that the expansion-cylinders should draw their supply of
gas directly from the condenser.

“The use of rotary pumps for compression of gases to a high tension has
a decided advantage over that of reciprocating pumps, in avoiding all shocks
due to sudden changes of motion under great variation of pressure. Diffi-
culties that have been encountered with pumps of this type, especially on
account of leakage, have been successfully overcome in the construction of
the pump shown in the plan. It is likewise proposed to use rotary engines
of identical construction for the steam-motor, to be used both for propel-
ling the vessel and for driving the refrigerating machinery.

The use of the same engines for the double purpose of propelling the
vessel and driving the refrigerating machinery possesses the great advantage
of simplicity and economy.

The so-called uncongealable liquid proposed is a solution of chloride of

“magnesinm in water, with a small quantity of glycerine, which solidifies at
about the freezing-point of mercury. This solution is forced by an inde-
pendent reciprocating pump through the refrigerator, which consists of a
series of tubes of unequal diameters,

The larger tubes are rigidly secured at both ends in fixed tube-heads;
the smaller, which pass through the larger ones, are fitted in removable
heads and packed at both ends. The ammonia circulates through the annu-
lar spaces thus formed, and the liquid to be cooled through the smaller and
around the larger tubes. This arrangement presents a very large and effec-
tive cooling surface in a small space.

A rotary blower is coupled directly to the engine-shaft.





















192 YELLOW FEVER A NAUTICAL DISEASE.

the habits of a people, the vested interests of property-holders,
and the intrigues, cupidity, and ignorance of local authorities.
It is an example of the highest form of statesmanlike care for
the public health that we can adduce in the bold remodeling of
so solid a city as Birmingham, England. Equally wonderful,
though springing from different circumstances, is the provision
made in many northern cities of the United States for health,
comfort, and the luxurious enjoyment of life. The South un-
doubtedly demands unremitting attention to town sanitation.
So do the vineyards of France demand good culture, but no
amount of vigilance would arrest the phylloxera, in the absence
of such definite measures as experience suggests to strike at the
very root of the disease. Local measures are therefore, some-
times, secondary to measures from a distance, and this in my
opinion will prove to be the case with yellow fever. Clear the
shipping of the disease, and the towns will almost take care of
themselves.

The recent epidemics have led to a natural awakening on
hygienic matters. They have brought the subject of disease-
prevention to the front rank among social and political ques-
tions, and the common enemy of the people of the United
States is a preventible pestilence. Medical men of the highest
qualifications have been marshaled as a Board to direct and en-
courage local measures. To doubt the beneficent result of such
changes and reforms is to doubt the advantages of acquiring
knowledge, or of that lever without which science is valueless,
viz., method in its application.

Cold and Ventilation.

Cities liable to yellow fever can and should have the advan-
tage of unlimited supply of cold; or in other words, the evil
effects of heat and excessive humidity should be counteracted,
by the abstraction of the first and condensation of the last.
Many efforts have been suggested, but few made, in this diree-
tion ; and since the careful study of the means for the refriger-
ation and ventilation of ships, I have pursued inquiries into the
practical and economical means which can be employed for
supplying houses with pure cold air, just as we supply houses
with pure water. Impossible as the project has been deemed
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A case of virnlent infection implies death as certainly as a dag-
ger-thrust into the heart. By the most judicious nursing (the
retrograde tissue-changes ceasing) recovery occurs naturally. The
obvious antidotes are antiseptics, which, unfortunately, can ill
operate on the dying molecular matter of a still living man.
Cold usnally accelerates death.

12. Nature’s antidotes against putrefaction are dryness, heat,
and cold. The effect of frost, in a yellow-fever city, is more
marked, because more prompt, than the effect of cold on the
decomposition of ordinary animal and vegetable products. The
sudden arrest of the disease, even in the homes of a suddenly
cooled city, shows that the products of specific yellow-fever de-
composition can only be produced and maintained at high tem-
peratures. The refrigeration of ships will purify them, but all
foci of after-contamination should be removed—all chance of re-
newed and regenerated infection guarded against. The same
reason that accounts for butchers’ meat not decomposing in win-
ter, as it does in summer, explains how cold arrests yellow fever.
There is a difference in degree in favor of the arrest of that
specific decomposition, to which I have alluded in relation to
this disease. When heat is used, the well-known conditions
essential to the destruction of putrid elements in organic liquids,
as established by Pasteur and Wyman, must be attended to, viz.,
prolonged exposure to 212° Fahr. and upward.

13. Prevention demands sound ships and pure dry air in
abundance. Every sailor should have, and can have, from 1,000
to 2,000 cubic feet per hour, provided adequate appliances are
compulsorily introduced into the marine. Clean ships, and the
absolute exclusion from the area of probable ocean infection of
old and rotten vessels, must be secured, coute qui coute ; and
the combined navies of the world, deeply interested in the ex-
tinction of this plague of the sea, may and should join hand in
hand to facilitate the inspection and overhauling of all perilous
and infected craft.

14. The concealment of ship infection, the shipping of a
healthy seaman or a healthy crew on an infected ship, and the
landing of people and things from ships without adequate dis-
infeetion, should be made penal offenses by the law of maritime
nations ; and the penalties against all offenders should be severe,
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_lated from the fourth German edition, by Arthur E. J. Barker, Sur-
- geon to the City of Dublin Hospital; Demonstrator of Anatomy,
Royal College of Surgeons, Ireland; Visiting Surgeon, Convalescent
Home, Stillorgan ; and revised by the author. With 608 Engravings
L T PR T R L TR O e .Cloth, $5.00*; Sheep,

HAMILTON (ALLAN MocL., M.D.) Olinical Electro-Therapeutics,
Medical and Surgical. A Hand-Book for Physicians in the Treat-
.. ment of Nervous and other Diseases. 1 vol., 8vo.......... Cloth,

HAMMOND (W. A.) A Treatise on Diseases of the Nervous System.
By William A. Hammond, M. D., Professor of Diseases of the Ner-
vous System and of Clinical Medicine in the Bellevue Hospital Medi-
cal College ; Physician-in-Chief to the New York State Hospital for

- Diseases of the Nervous System, ete. New edition, with 109 Illus-
trations. Rewritten, enlarged, and improved. 1 vol, large 8vo.
Cloth, $6.00%; Sheep,

Clinical Lectures on Diseases of the Nervous System. Delivered
at Bellevoe Hospital Medical College. Edited by T. M. B. Cross,
B R R o et I e T e A Cloth,

HEALTH PRIMERS. Edited by J. Langdon Down, M.D., F.R.C.P.;
Henry Power, M. B., F. R. C. 8.: J. Mortimer-Granville, M. D., and
John Tweedy, F. R.C.8. 8Square 16mo..............Cloth, each

Now Ready :
I. Exercise and Training. IV. The House and its Surroundings.
II. Alcohol: Its Use and Abuse. V. Personal Appearance in Health
IIT. Premature Death: Its Promo- and Dizease,
tion or Prevention. V1. Baths and Bathing,

HOFFMANN-ULTZMANN. Introduction to an Investigation of Urine,
with Special Reference to Discases of the Urinary Apparatns. By
M. B. Hoffmann, Professor in the University of Gratz, and R. Ultz-
mann, Tutor in the University of Vienna. Second enlarged and
impeoved edifion. ;.. .........0000000 A R (In press.)

HOFFMANN (FREDERIOK, Ph.D., Pharmaceutist in New York).
Manual of Chemical Analyeis, as applied to the Examination of
Medicinal Chemicals. A Guide for the Determination of their Iden-
tity and Quality, and for the Detection of Impurities and Adultera-
tions. For the Use of Pharmaceutists, Physicians, Druggists, and

" Manufacturing Chemists and Stadents..................... Cloth,

HOLLAND (Sir HENRY). Recollections of Past Life. Reminiscences
of Men, Manners, and Things. 1 wvol,, 12mo............... Cloth,
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HOWE (JOSEPH W.) Emergencies, and How to Treat Them. By
Joseph W. Howe, M. D., Visiting Surgeon to Charity Hospital;
Clinical Professor of Surgery in the Medical Department of the

University of New York, ete. 1 vol, 8vo.......oeuueinnss Cloth,

The Breath, and the Diseases which give it a Fetid Odor. With
Directions for Treatment. 1 vol.,, 12mo..........cccvvue.. Cloth,
HUXLEY. The Anatomy of Vertebrated Animals. By Thomas Henry
Huxley, LL. I}, . B. B.  ‘T'wol.,, T8mb. /... .. 00, L2 i0hss Cloth,
The Anatomy of Invertebrated Animals. By Thomas Henry
Huxley, LL.D., F.E.8. 1vol, 13m0, ....c.cvncrrisne ns Cloth,
HUXLEY and YOUMANS'S Elements of Physiology and Hygiene. By
T. Huxley and W. J. Youmans. 1 vol, 12mo.............. Cloth,
JOHNSTON’S Chemistry of Common Life. 2 vols,, 12mo...... Cloth,

KEYES. The Tonic Treatment of Syphilis, including Local Treatment
of Lesions. By E. L. Keyes, Adjunet Professor of Surgery, and
Professor of Dermatology, Bellevue Hospital Medical College, and

Surgeon to Bellevue Hospital. 1 vol, 8vo................. Cloth,
LETTERMAN (J.,, M. D.) Medical Recollections of the Army of the
Rotoman: 1 vol, Byiaa . doee . sotesttl b dei bos dansl Cloth,
LEWES'S Physiology of Common Life. 2 vols., 12mo......... Cloth,

MARKOE (T. M.) A Treatise on Diseases of the Bones. By Thomas
M. Markoe, M. D)., Professor of Surgery in the College of Physicians
and Surgeons. With Illustrations. 1 vol, 8vo............. Cloth,

MAUDSLEY (HENRY). Body and Mind: an Inquiry into their Con-
nection and Mutual Influence, specially in reference to Mental
Disorders. An enlarged and revised edition, to which are added
Psychological Essays. By Henry Maudsley, M. D., London, Fellow
of the Roval College of Physicians ; Professor of Medical J urispru-
dence in University College, London, ete. 1 vol., 12mo. .. .. Cloth,

Physiology of the Mind. Vol. I. Being the first part of a third
edition, revised, enlarged, and in great part rewritten, of “The

Physiology and Pathology of the Mind."” 1 vol., 12mo...... Cloth,
Responsibility in Mental Disease. (International Seientific Series.)
1-vol B0, CITEARE IS it ot N O TP S T S W Cloth,

¥

MoSHERRY. Health, and How to Promote It. By Richard MeSherry,
M. D., Professor of Practice of Medicine, University of Maryland ;
President of Baltimore Academy of Medicine. 1 vol., 12mo. . Cloth,

MEYER (Dr. MORITZ). Electricity in its Relations to Practical Medi-
cine. Translated from the third German edition, with numerous
Notes and Additions, by William A. Hammond, M. D., Professor of
Diseases of the Mind and Nervous System, in the Bellevue Hospital
Medical College, etc. With numerous Illnstrations. 1 vol., 8vo.

Cloth,

NEFTEL (WM. B., M.D.) Galvano-Therapeutics. The Physiological
and Therapentical Action of the Galvanic Current upon the Acoustie,
Optie, Sympathetie, and Pneumogastric Nerves. 12mo. .. .. Cloth,

NEUMANN (ISIDOR). Hand-Book of Skin Diseases. By Dr. Isidor
Neumann. Translated by Lucins D. Bulkley, A. M., M. D. Illus-
trated with 66 Wood Engravings. 1 vol., 8vo. . Cloth, $4.00%; Sheep,
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NEW YORK MEDICAL JOURNAL. Edited by James B. Hunter, M. ),
The largest medical monthly published......... Terms per annum, $4 00*
Specimen numbers sent by mail on receipt of 25 cents.

NIEMEYER (Dr. FELIX VON). A Text-Book of Practical Medicine,
with Particular Reference to Physiology and Pathological Anutomy,
Containing all the author's Additions and Revisions in the eighth
and last German edition. Translated from the German edition, by
George H. Humphreys, M.D., and Charles E. Hackley, M.D. 2

e SR e R L S Cloth, $9.00*; Sheep, $11 00*
NIGHTINGALE'S (FLORENCE) Notes on Nursing. What it is, and
what it isnot. 1 vol, 12mo........... e T ALY N LY Cloth, 75

PAGET. Clinical Lectures and Essays. By Sir James Paget, Bart.,
F.R.8., D.C. L., Oxon., LL. D., Cantab, etc. Edited by Howard
SR A R T R S I T e e e Oloth, 5 00*

PEASLEE (E. R.) A Treatise on Ovarian Tumors; their Pathology,
Diagnosis, and Treatment, with Reference especially to Ovariotomy.
By E. R. Peaslee, M. D., LL. D., Professor of Diseases of Women,
in Dartmouth College ; one of the Consulting Surgeons to the New
York State Woman’s Hospital; formerly Professor of Obstetrics
and Diseases of Women, in the New York Medical College; Corre-
sponding Member of the Obstetrical Society of Berlin, ete. In one
large vol,, 8vo. With [llustrations.......... Cloth, $5.00%; Sheep, 6 00*

PEREIRA'S (Dr.) Elements of Materia Medica and Therapeutics.
Abridged and adapted for the Use of Medical and Pharmaceutical
Practitioners and Students, and comprising all the Medicines of the
British Pharmacopceia, with such others as are frequently ordered
in Prescriptions, or required by the Physician. Edited by Robert
Bentley and Theophilus Redwood. New edition. 1 vol., royal 8vo,

Cloth, $7.00%; Sheep, 8 00*

REPORTS. Bellevue and Charity Hospital Reports for 1870. Containing

Valuable Contributions from Isaac E. Taylor, M. D., Austin Flint,

M.D., Lewis A. Sayre, M. D., W. A. Hammeond, M. D., T. Gaillard

Thomas, M. D., Frank H. Hamilton, M. D., and others. 1 vol., 8vo.
Cloth, 4 00*

RICHARDSON. Diseases of Modern Life. By Benjamin Ward Rich-

ardson, M. D., M. A, F.R. 8., Fellow of the Royal College of Phy-
TR g g | e s L T B Cloth, 2 00

ROSCOE and SCHORLEMMER. A Treatise on Chemistry by I. E.
Roscoe, F. R. 8., and 0. Schorlemmer, F. R. 8., Professors of Chem-
istry in Owens College, Manchester. To be completed in three vol-
umes. Fully illustrated.

Now Ready :
Vol. 1. The Non-metallic Elements. 8vo....... ..... Cloth, 5 00
NoLIL Pt l Matal Brvo.. .. .ovaiiaani sdieeuaas Cloth, 8 00
I Preparation :

Vol. II, Part I1. Metals.

SAYRE (LEWIS A., M.D.) Practical Manual of the Treatment of
Club-Foot. By Lewis A. Sayre, M. D)., Professor of Orthopedic
Surgery in the Bellevue Hospital Medical College; Surgeon to
Bellevue Hospital, ete. New edition. 1 vol, 12mo........ Cloth, 1 25*

Lectures on Orthopedic Surgery and Diseases of the Joints, de-
livered at Bellevue Hospital Medical College during the Winter Ses-
“sion of 1874-"75, by Lewis A. Sayre, M. D .. .Cloth, $5.00%: Sheep, 6 00*
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SCHROEDER (Dr. KARL). A Manual of Midwifery, including the
Pathology of Pregnancy and the Puerperal State. By Dr. Karl
Schroeder, Professor of Midwifery, and Director of the Lying-in In-
stitution, in the University of Erlangen. Translated into English from
the third German edition, by Charles H. Carter, B. A., M. D., B.B,,
London ; Member of the Royal College of Physicians, London, ete.
With 26 Engravings on Wood. 1 vol., 8vo...Cloth, $3.50%; Sheep, §4 50*

SIMPSON (Sir JAMES Y.) Selected Obstetrical and Gynscological
Works of Sir James Y. Simpson, Bart., M. D., and late Professor
of Midwifery in the University of Edinburgh. Edited by J. Watt
Black, M. A, M. D., M. R.C. P.L.; Physician Accoucheur to Char-
ing Cross Hospital, London, and Lecturer on Midwifery and the
Diseases of Women and Chil@ren in the Hospital School of Medi-
it TORERE B P S S B L R L loth, $3.00%; Sheep, 4 00*

Angmsthesia, Hospitalism, etc. By Sir James Y. Simpson, Bart.,
M.D. Edited by Sir Walter Simpson, Bart. .Cloth, $3.00*; Sheep, 4 00*

SIMPSON (Sir JAMES Y.) The Diseases of Women. By Sir James Y.
Simpszon, Bart., M. D. Edited by Alexander Simritfnn, M. D., Pro-
fessor of Midwifery in the University of Edinburgh.
Cloth, $3.00*%; Sheep, 4 00

SMITH (EDWARD, M. D., LL.B., F. R.8.) Foods. (International Sei-
entific Series.).. . .............. ST Sp el S 08 Tk wude i S HER 175

Health: A Hand-Book for Households and Schools. 12mo. .Cloth, 1 00

STEINER. Compendium of Children's Diseases: A Hand-Book for
Practitioners and Students. By Dr. Johannes Steiner, Professor of
Diseases of Children in the University of Prague, ete. Translated
from the second German edition, by Lamson Tait, F. R. C. 8., ete.

0 B e s AT S e e Cloth, $3.50%; Sheep, 4 50*

STROUD (WILLIAM, M.D.) The Physical Cause of the Death of
Christ, and its Relations to the Principles and Practice of Christian-
ity. With Letter on the Subject by Sir James Y. Simpson, Bart.,
|, S0 )7 S i i SR e i T Cloth, 2 00

BWETT. A Treatise on the Diseases of the Chest. Being a Course of
Lectures delivered at the New York Hospital. By John A. Swett,

M D Xivoly BV saah s vl BTl SR Cloth, 38 bO*
TILT'S Hand-Book of Uterine Therapeutics. Second American edition,
revised and amended. 1 vol,, 8vo, 868 pages...... .... ...Cloth, 3 b50*

VAN BUREN (W. H.) Lectures upon Diseases of the Rectum, deliv-
ered at the Bellevue Hospital E‘feﬁica] College, Session 1869-1870,"
by W. H. Van Buren, A. M., M. D., Professor of the Principles of
Surgery, with Diseases of the Genito-Urinary Organs, ete., in the
Bellevue Hospital Medical College; one of the Consulting Surgeons
of the New York Hospital, of the Bellevue Hospital; Member of
the New York Academy of Medicine, of the Pathological Society
of Hew York, sdo. 1 vol. 18mb. . . ., i et a6 Cloth, 1 50*

A Practical Treatise on the Surgical Diseases of the Genito-Uri-

nary Organs, incloding Syphilis. Designed as a Manual for Students

and Practitioners. With Engravings and Cases. By W. H. Van

Buren, A. M., M. D., and Edward L. Keyes, A. M., M. D., Professor '
of Dermatology in Bellevue Hospital Medical College, Surgeon to

the Charity Hospital, Venereal Division; Gnnau]ting%érmatu]ugist g

to the Bureau of Out-Door Relief, Bellevue Hospital, ete. 1.vol.,

B0 i A e S Cloth, $5.00%; Sheep, 6 00*
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VOGEL (A.) A Practical Treatise on the Diseases of Children. By
Alfred Vogel, M.D., Professor of Clinical Medicine in the Uni-
versity of Dorpat, Russia. Translated and edited by H. Raphael,

M. D., late House Surgeon to Bellevue Hospital, Attending Physi-
cian to the Eastern Dispensary for the Diseases of Children, ete,
From the fourth German edition. Tllustrated by Six Lithographic
Plates. 1 vol, 8vo.............. .........Cloth, $4.60*; Sheep, $5 50*

WAGNER (RUDOLF). Hand-Book of Chemical Technology. Trans-
lated and edited from the eighth German edition, with extensive

Additions, by William Crookes, F. R. 8. With 356 [llustrations. 1
i W TR T L O TR Cloth, 5 00*

WALTON (GEORGE E., M.D.) Mineral Springs of the United States
and Canadas. Containing the latest Analyses, with full Descrip-
tion of Localities, Routes, ete. 12mo.................... Cloth, 2 00

WELLS (Dr. T. SPENCER). Diseases of the Ovaries. 1 vol., 8vo... 4 50*

WYLIE (W. GILL, M. D.% Hospitals: History of their Origin, Develop-
ment, and Progress, doring the First Century of the American Re-
public. Boylston Prize-Essay of Harvard University for 1876. 1
L L T 1§ o ¢ I e R U B Cloth, 2 b0*

Appletons’ Journal.
PUBLISHED MONTHLY.

Tha proprietora of ArprEToNs’ Jounwar will henceforth devote it exclusively to literature of
a high order of excellence, by writers of acknowledged standing.

It ia the growing habit of the leading minds in all countries io contribute their best intellec-
tual work to the marazines and reviews ; and, in order that ArPLETONE" JOURNAL may adequately
reflect the intellectual activity of the time thus expressed, it will admit to its pages a u?lmtlun
of the more noteworthy, critical, speculative, and progreseive papers that come Irom the pens of
these writers.

Fictlon will siill occupy a place in the JourxaL, and descriptive papers will appear; buot large
place will be given to articles beariug opon literary and art ics, to discossione of gocial and
glil'iu.l progress, to papers addressed distinetly to the intellectual tastes of the public, or devoted

subjects in which the public wellare or public culture is concerned.

Bubscription, $3.00 per annum ; gingle copy, 25 cents, post-paid. Binding-cases, 50 cents each.
8pecimen copy, 19 cents.

The Popular Science Monthly.

Conducted by E. L. and W. J. YOUMANS.

With the nnmber for Jannary, 1879, Tar PorULAR SciENcE MoNTHLY was permanently enlarged
to 144 pagee. Ite readers will thus receive sixteen e2 additional matter without increase of
price, and the editors will, at the same time, be enahled to make it a more complete exponent of
current scientific thought. The contents of the magazine will, ag heretofore, congist of original
scientific articlea from eminent home and foreign writers, eelections, falling within its acope, from
the leading English periodicals, translations from foreign langunages, synopses of important seien-
tific papers, and notes of the progress of science throuchont the world.

THE PnPULAR SorENcE MoNTHLY i8 & large octavo, handsomely grinteﬂ on clear type, and, when
necessary to further con¥ey the ideas of the writer, fully illustrated.

TERME : ﬁ.m per annnm, or 50 cents per number. Pos prepaid. Binding-cases for any
volume will be forwarded by mail, pust-paid, upon receipt of b0 cents. Specimen copy, 35 cents.

FThe North Américan Review.

PUBLISHED MONTHLY.
Thia old and valued periodical, under new and amrﬁ_qalc ma ent, has daring the past year
L e

stepped into the front rank of literatnre, showing its equal, if not the euperior, of the great
angew- and Quarterlies of the Old World. Per annum, §5.00 ; per namber, 50 cents.

D. APPLETON & CO., PuBLIRHERS.




TO THE MEDICAL PROFESSION.

WE beg to call your attention to the merits of the
New York Mepicar Joursarn. In doing so, we can
say with confidence that this journal occupies a higher
place in medical literature than any other monthly pub-
lication in this country, and that henceforth no effort
will be spared to enhance its value, and render it indis-
pensable to every practitioner who desires to keep up
with the times. Trusting you will favor us with your

support,
We are, yours truly,

D. APPLETON & CO.

The foremost American Monthly.
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Surgeon to the New York State Woman's Hospital ; Consulting Su to the New York
Infirmary for Women aod Children ; Member of the New York Obstetrical Boclety, ete.
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Oricinal CommuxicaTions rroM EmiNext MEMBERS OF THE PROFESSION.

Rerorts oF INTERESTING CASES 18 PRIVATE PRACTICE.
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TraNsLATIONS AND ExTRACTS Giving THE CREAM OF ALL THE FOREIGN JOURNALE.
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Corrovs ILLusTRATIONS BY MEANS oF WoopcuTs.

Tue Latest GENErRAL MEDICAL INTELLIGENCE.
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January and July each year. Subscriptions received for any period.
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Trial Subscriptions will be received at the following rates: Three months, $1.00; six
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