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PREFACE.

THE following work is offered to the
| public at this time, becaufe the facts which
it contains are of fome importance to the
prefent prevailing chemical philofophy. On
the fubje& of fea fcurvy, I have made fuch
experiments, as have been fuggefted by dif-
ferent phyficians, fince the publication of
my Theory of the Difeafe. They have not
added to our lift antifcorbutics. My recent
practice has not tended to weaken any of

B my



6 PREFACE.

my former arguments ; on the contrary, I
have reafon to think they have gained frefh
fupport. It appears, however, that the
fubject is much exhaufted, and I am now
willing to leave it: I fhall, neverthelefs, be
always ready to avail myfelf of any infor-
mation that future experience may put in

my p{}‘;'h-'C['.

Thefe thoughts have been put together
fince the arrival of the fleet into port. If
any of the chemical fa&s to which I have
appealed in the courfe of the work, fhould
be fuperfeded by later experiments, I beg
it may be imputed to that want of commu-
nication with the progrefs of fcience and
literature, which a phyfician attending a

fleet at fea muft frequently experience.

All my experiments on preferving water
at fea, are contained in this volume: I con=

ceive
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ceive the {ubject to be one of great nation=
al importance, and a vaft acquifition to our

navy.

It was my intention to have offered fome
plan for converting our two Royal Hofpi-
tals into feminaries of medical and furgical
education, for gentlemen to be employed in
the navy. There is a fomething in the
practice of medicine fo connected with the
ftudy of it, that all hofpitals where it has
been tried, have found it conducive to the
interefts of humanity. There alfo has long
been much real ground for complaint againft
the encouragement given to navy furgeons,
by which means, -improper people, it is
faid, have been admitted to the ftation.

It therefore appears to me, that the fer-
vice could no where be fo well fupplied, as
by an inftitution of this kind; and every

B 2 ﬂ.lrgtun



8 PREFACE,

furgeon, in his turn, fhould be obliged to
operate in the public room. Itis the fpirit
of emulation that leads to excellence, and
the collifion of opinions generally begets a
defire for increafing knowledge. Whether
this department of the navy, is already fo
complete as to ftand in no farther need of
alterations, will beft appear from the follow-

ing narrative.

I lately vifited an hofpital (it was not
Haflar Hofpital) where the external appear-
ance indicated the delinquency of fervice,
and indolent habits that prevailed within.
The grafs-plats were croffed by flovenly
footpaths, and the gravel walks were over-
run with weeds. In one of the phyfical
wards of this hofpital, were upwards of
twenty men, whom it was my official duty
to enquire after, every fecond day. During
thirty days of this attendance, the phyfician
| of
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of that hofpital faw thefe men #bree times,
and they were {een once a day by an affiftant
difpenfer. One man died, I left another
on the verge of diffolution, and others va-
rioufly ill. . The nurfe was always prefent
when my enquiries were put to the people,
in order that their medical attendants might
be informed what my vifits meant. It was
thought, that thefe gentlemen to fave their
own credit, would aflume a merit they did
not pofiefs, and look a little oftener at their
patients, when they knew a phyfician to
the fleet occafionally among them. It had
no fuch effect: they are callous to the fuf-
ferings of our people. I was taken by fur-
- geons of thips into {urgical wards, where I
found that the drefling of every fore was left
to the nurfes. I would not bloat the page
of a work devoted to the relief of feamen,
to relate fome particulars in fuch cafes.
In thefe vifits I was no officious inquifitor;

z : B 3 | there



10 PREFACE

there was no neceflity for prying, the info-
lence of office was audacious enough to be
practiced in the face of the fervice, and in
open day: had I been filent on the occafion,
and overlooked fuch enormities, I fhould .
have been confidered as participatingiin the
iniquity of the tranfaction. It has been
faid, that the pay of the medical depart-
ment in naval hofpitals is too {mall: an in-
creafe of it, was one of the firft propofals I
made, when' alterations were thought ne-
ceflary. But how far this will juftify a total
derelition of the duties of the ftation, 1s
another thing. I am apt to believe, when
fome of thefe gentlemen fhall, on a fick-
bed, feel the pangs of difeafe, that they
have not very tenderly {ympathized with in
others, they will with that they had lived
on king’s pay, though in virtuous poverty.
They will fay, thame on the avarice that
made them prefer the guinea of a rich spa-

tient
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tient to the blefling of a broken failor.
There 1s, however, one refource left ; and
that is, to confign their whole property to
the cheft of Chatham : if it cannot reftore
to an injured country, the limbs of her de-
fenders, which might have been faved by.
their more regular and due attendance, it
may at leaft purchafe them crutches to carry
them round the world '—Such language as
this, may to fome appear unworthy of the
gravity of fcientific difcuffion; fo do I
think ;—but I am f{peaking of men, who
feem dead to every human feeling, only to
be roufed by uncommon means, and no
epithets can be too fevere to mark fuch ac-
cumulated and accumulating depravity.
‘What I have undertaken in this bufinefs,
was not formed in the heat of a temper, na-
turally warm, to ferve either the purpofes
of a vifionary theory, or affected refine-
ments in medical practice, but from a real

B4 ~ conviction
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convicion and neceffity of its utility, found-
ed on cool deliberation, from faéts in
my pofleflion. The firft change that
ought to take place fhould be the appoint-
ment of officers, to preferve order and obe-
dience. It feems a little ftrange, that ever
two thoufand feamen fhould be trufted in
one hofpital, where there is no military go-
vernment, and where no kind of punithment
can beinfliGted. This carries {o folemn an
appeal to the welfare of fervice, that we
fhould think it can no longer be delayed :
the turbulent {pirit that has thewn itfelf al-
ready in fome of the fhips, ought to accele-
rate the meafure. Till then, we cannot
hefitate to pronounce thefe inftitutions, the
fource of much immorality to the men,
and the grave of difcipline to our fleets ; not
always the afylum of afﬂi&iﬁn,. but too fre-
quently the retreat of indolence. The
deareft interefts of his Majefty’s navy, are

involved
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involved in this difcuffion, and the object
to be obtained is worthy of a Howard.

In the courfe of laft fummer, the chief
difeafes in the Channel fleet were fevers,
occafioned by mixing the French prifoners
with our failors. Thefe, with my former
experience, have added much to our ftock
of information on Contagion. The ar-
rangement, however, will require years ; and
the period is diftant, when I may have it in
my power to thank thofe gentlemen, in the
name of the fervice, who have honoured me
nowand then with their communications,and
to appreciate the value of their remarks.

PorTsmouTh,

December 26, 1794.
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ADDITIONAL OBSERVATIONS

ON

SCURVY, &.

S iNcE the publication of the fecond
edition of my work on Scurvy, the Theory
of Pneumatic Chemiftry, as there offered,
has been fupported by different authors, and
extended to other difeafes. Among thefe,
Dr. Beddoes has chiefly diftinguithed him-
{felf ; and he feems to have entertained ideas,
almoft fimilar to mine, nearly about the
- fame time, although utterly unknown to
each other. But while I had the advan-

fﬂgﬂ



16 MEDICAL AND CHEMICAL ESSAYS.

tage of colleting falts on the fubje&t of
Scurvy, he had fuperior advantages to me,
in improving and extending the doltrine
which I had adopted. A fituation infinite-
ly more favourable to philofophical retire-
ment, a knowledge of Chemiftry inferior
to none in our age, a love for the ftudy and

a defire to reduce it in practice, to the re-
lief of his fellow-creatures, have brought us
to an zra in the hiftory of *medicine, that
has unfolded to our view, fecrets of nature,
on which our predeceflors in fcience, were
not even able to form a plaufible conjecture,
It is our duty to draw philofophy from the
laboratory of the chemift, and make her
fubfervient to the practical purpofes of
life.

At the time of publithing my Obferva-
tions, I had many difficulties to encounter,

and probably had not fufficiently ftudied
| the
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the new dotrines of chemiftry, {o as to en-
able me to apply them with exaénefs to the
difeafe on which I was treating. here
were, moreover, none of my aéquaintancc
on the fpot, that troubled themfelves with
the difcoveries of the French chemifts, lo
that from this quarter I was to receive no
affiftance. Under thefe difadvantages, and
from the work itfelf being hurried through
the prefs, ina few weeks from the time, I
firft began to compileit, fome miftakes had
crept in, that were {oon detected by myfelf,
and did not efcape Dr. Beddoes, and others.
This is particularly the cafe, where I men-
tion the attrattion of oxygene for the dif-
ferent radicals; and thus, I certainly mif-
underftood the table in the Methode Nomen-
clature Chemgue. My knowledge of the
French language is very imperfect; but
the overfight juft noticed, had little to ‘do
in {upport of my general opinions.

Dr.
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Dr. Beddoes, in page 48 of his book ¥,
remarks, that I had confined my doétrine,
to the oxygenation of the blood alone. I
have no doubt, that the deficiency is general
to the fyftem, but it is of little confequence,
if the mufcular fibre and other parts are
oxygenated through the intervention of the
fluids. When a patient in {curvy expires
{uddenly, on expofure to the common at-
mofphere, after being moved from the fick
birth, the lower deck, but efpecially the
cable tier, are we to attribute this inftant
extintion of the vital principle to the ex-
ceflive ftimulus of oxygene producing in-
diret debility? This kind of death is at-
tended with vaft oppreflion about the breaft:
probably fo lerge a quantity of oxygene, all
at once, fupplied by the lungs, {peedily ex-

* Obflervations on the Nature and Cure of Calculus,

Sea Scurvy, &c. Murray, London, 1%93.

haufts
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haufts the irritability of the heart; and the
mufcular fibres of that organ being no longer
able to propel the blood, it is accumu-
lated in the lungs, and caufes the appear-
ance juft defcribed. This effe¢t does not
follow if the air is more gradually admitted,
and it may in fome degree be prevented by
2 horizontal pofture. The poor negroes in
the African fhip frequently went off in this
way: the air in the flave rooms was {oabun-
dantly loaded with azote, or to {peak more
correitly, was of fo low a quality, that the
tranfition from the one to the other, was too

great to be done all atonce, and proportion-
ally fatal.

But Dr. Beddoes, and his aflociates in
thefe refearches, would appear to affert,
that this Gas, fo neceflary to fupport the
vital principle in animals, was really that
principle itfelf.  If this is the cafe we are

i ._ indeed,
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indeed, ¢ Divine particule auree ;” and the
fame foul or oxygene that 1s: now influen-
cing me to write a Treatife on Sea Scurvy,
may in a few months be adminiftered to cure
it, in a failor, through the medium of an

orange or lemon.

I feel the full force of the arguments ad-
duced by the learned Chemift, againft my
pofition, that fcurvy is produced, ¢ from a
deficiency of recent vegetable matter alone,”
and that the oxygene is by this means ab-
ftracted from the body. Thus, we fhould
have expected, that a change to a purer air,
would be fufficient to reftore the loft prin-
ciple, by refpiration. But we well know,
that this does not take place ; for if the fcor-
butic {ymptoms have got to a certain height;
(the precife degree of which, I cannot de-
termine,) unlefs frefh vegetable matter is
immediately taken in, death will inevitably

fc}llw;.
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follow. How elfe did Dr. Lind let his
fcorbutic patients die at Haflar Hofpital,
from the diffecion of whom he gave us the
morbid changes in the body. Now, 1f a
pure air is to be found any where, it is in.
the clean and fpacious wards of that hofpi-
tal : and if there is a difeafe, that I would
venture to fay, I can cure to a certainty, it
15 the one in queftion. I own this part, of
the fubje&t embarrafled me not a little; for
how could we fuppofe that any kind of diet
could fubftract a principle from the blood,
with which the lungs was every moment .
fupplying it? I allow with Dr. Beddoes,
that impure air will very much affift in pro-
ducing fcurvy; but I muft paufe there.
There is no cafe on record, where fuch
{ymptoms appeared, merely from breathing
an atmofphere, not duly affording oxygene;
and before fcurvy would appear through
this procefs, fome other difeafe would put

ok B an
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an end to life. We have therefore a right
to conclude, that the vital air fupplied to
the circulating mafs by the food, is deftined
to purpofes in the animal oeconomy, dif-
- ferent from what is taken in by the lungs;
and that they have each their diftin&t
difeafes when deficient. But the worft air
that is met with in a fhip, is either in the
hold,’ or in the fteward-room. Now, the
men moft employed in the former place,
who are, commonly a quarter-mafter with
his gang, I have never found particularly
difpofed to fcurvy. A purfer’s fteward, who
lives much below in the fteward room, has
generally a complexion that indicates the
polluted atmofphere he breathes among
cheefe, butter, and candles, conftantly
burning. Yet among people of this de-
fcription, I never faw a cafe of fcurvy,
which may reafonably be attributed to their
better fare, and being able to afford

the{n-
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themfelves tea, fugar, and vegetables. I
have, however, frequently remarked, that
the fteward and affiftants in the bread-room,
are very liable to hypochondriafis, which no
doubt often attends fcurvy, but here ap-
pears to me to be the primary difeafe. Motft
people fubje@ to hypochondriac affetions
indicate from their colour a deficiency of
oxygene ; but there are certainly peculiari-
ties of conftitution, that muft occafionally
modify the effect of external caufes, be
what they may in exciting difeafes.

Dr. Beddees is altogether mifinformed,
when he fays, ¢ It appeared therefore pro-
*¢ bable to me, that, as feamen in general
*¢ breathe an air containing a {maller pro-
*“ portion of oxygene than other defcrip-
« tion of perfons, the fcurvy might often

*¢ originate from this caufe*.” The gene-

. Page (3
il ral
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ral practice in our fhips by no means admits
of the conclufion. In harbour, windfails,
ports or fcuttles in the fides, abundantly
ventilate the decks: at fea, the motion of
the fhip, windfails, fcuttles, and occa-
fionally ports, an{fwer this purpofe; to all
thefe means may be added, only one-half
of the fhip’s company being below at a
time. For my part I am fully perfuaded,
that feamen in general breathe the pureftair.

It was Captain Cook’s cuftom to divide
his fhip’s company into three watches,
whofe modes of difcipline, Dr. Beddoes
and others view with partiality : yet, on the
Do&or’s own ground, this was unfavour-
able, as more people were below at a time,
than if there had been only two watches in
the fhip; and of courfe, there would be a
fmaller proportion of oxygene to fupply
their refpiration. But, perbaps, Dr. Bed-

does
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does might reply, other advantages com-
penfate for this, for the oxygene would ac-
cumulate by reft and a longer refpite from
duty. Dr. Milman lays great ftrefs on the
prevention of fcurvy, on Captain Cook’s
three watches®*. Among conftitutions, fuch
as his medical practice enables him to judge
of, the puny inhabitants of London, or bo-
dies enervated by luxury in high life, fuch
exertion would no doubt foon induce dif-
eafes of debility. But the hardy and vi-
- gorous feaman, yields to no fuch triflles.
We who fee things on the {pot, and daily
accuftomed to reafon on the difcipline of
fhips, are clearly decided in favour of two

* Upon inquiry of Captains Bligh and Portlock, I find
their laft voyage for the bread-fruit tree, afforded no expe-
rience on this difeafe, But fhips fitted for thefe purpofes
ought not to be compared with others in time of war, They
are manned by volunteers, and generally feamen. Our fhips -
on Welt India ftations, in peace, enjoyed the beft health ; but
very different has been the ftate of others during the war.

C ™ watches ;



26 MEDICAL AND CHEMICAL ESSAYS.

watches ; our moft accomplithed and intel-
ligent officers have alfo, from experience,
put it beyond difpute. Sixteen idle hours
out of twenty-four, will be apt to induce
difeafes, that accompany indolence and in-
activity of both body and mind. Itought to
be remembered, that the failor is no fooner
off deck, and in bed, than he falls afleep.
He has no mental irritation to retard his
repofe, his mind is not ftored enough with
refle€tions to excite painful fenfations. Such
is not the cafe with the two great phyfi-
cians I have lately mentioned, anxious for
the effe&t of a medicine, the fate of a pa-
tient, or the decifion of an experiment,
The failor gets up with equal indifference,
for early cuftom has brought it to be habit
with him; and he lofes nothing of his
fleep, whether he has'it all at once, or only
for four hours at a time. An officer of
addrefs will always be able to manage this

temper
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temper of {eamen to the advantage of their
health. ¢ Theyare,” it has been truly faid
by one of their beft friends and commanders,
¢ in point of health mere children*,” and
it is our duty to watch over them with a
fatherly care.

Much commendation is due to Dr.
Beddoes for his application of pneumatic
medicine, to the treatment of phthifis. I
hope no {fmall obftrution will make him
yield up his purpofe, and thnugh the defired
fuccefs may not attend his endeavours, it
may pave the way to what future enquirers
may attain, ‘The novelty of the attempt |
may perhaps expofe him to the malignity of
fome not equally well difpofed, and theardor
of purfuit may be branded with the name of
enthufiafm ; but a virtuous mind, intent on a

* Rear Admiral Sir Roger Curtis, Bart. Captain of the fleet,
See his method of extirpating an infectious fever,when Cap-
izin of the Brunfwick, lately circulated among his friends.

€ 4 generous
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generous action, muft look upon thefe as
fo many fteps to raife him to diftinction ;
for to be either very good or very great, is
to be very much envied, and very much

mifreprefented.

It appears to me a very material part of
inveftigating the ftate of thf.: blood in
phthifis, to demonftrate by what pecuha-—
rities of conftitution the vital fluid comes
to be hyperoxygenated. The formation of
the body, fuch as the long neck, narrow
cheft, high fhoulders, fine {kin, &c. and
the period of life are faid to have their
fhare. 'The refpiraticn in fuch perfons is
more eafily hurried than in others, and it
would feem that they infpire with greater
rapidity than they expire. Some external
circumftances ought alfo to be confidered,
fuch as fituation, whether elevated or low
ground ; in the town or country; the diet
or food ; the trade or employment, as flax-

dreflers,
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dreffers, millers, ftone-cutters, &c. The
people whom: I have remarked moft liable
to this difeafe, from their employment, are
our fifers. = Befides accompanying the drum
at the regulated hours, it is a pratice in
fhips of war to employ the fifer when any
piece of duty is going on that requires
hoifting ; fuch as getting up the lower
yards, heaving the capftan, and receiving
provifions. 'The tunes on thefe occafions
are all quick marches, to keep time with
the run of the failors along the  deck:;
confequently the exertions of.the+lungs in
-_blc-wing a wind inftrument with f{uch ra-
pidity, for hours together muft be very
great. Do the lungs by this quicker mo-
tion of expiring and infpiring, receive more
oxygene than they do on common occa-
fions ? It is a cruel practice, and therefore
fome other inftrument of mufic: ought to

be fubftituted.
Dr.
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Dr. Beddoes appears to me perfectly cor-
rect, when he fays, that feamen are very
little troubled with phthifical complaints.
Confumptions can fcarcely be reckoned
among their difeafes, although five-fixths
of the feamen in a man of war, are of an
age within the phthifical period. Some
cafes of confumption have lately come un-
der my obfervation; but they were few
compared with the number of the fleet,
and the bad weather they had before expe-

rienced.

I cannot, however, fufpe¢t this exemp-
tion from fuch complaints to be owing to
the air they breathe, having lefs of the
refpirable quality, but rather to their diet.
Let it be now recolle€ted, that the un-
fortunate Africans were cured in a fhip,
while they flept in the polluted rooms of a

Guineaman ; the cure was; neverthelefs,

as '
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as quick and complete as it could have been
in the well-aired apartments of Haflar Hof-
pital.

Can the medical gentlemen who attended
the brave garrifon of Gibraltar during the
fiege, inform us whether phthifical com-
plaints difappeared among their men as the
fcurvy gained ground ?

Having made thefe preliminary obferva-
tions, I am now to arrange in order the
facts which very late experience has put in
my poffeffion.

In February 1793, I was moved from
the Centurian to the Vengeance of feventy-
four guns, then at Spithead, and fitting to

receive
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receive the broad pendant of Commodore
Charles Thompfon, now Rear Admiral;
and intended for the Leeward Ifland ftation.
The work of Dr. Beddoes was put into my
hands, by good luck, about this time. In
relating the difeafes of a fhip’s cempany, -

it is always proper to preface a hiftory of
her {tation, &c. The Vengeance had been
a guardfhip at Chatham, and on the break-
ing out of the armament, December 1792,
was ordered to complete her men to fix
hundred, for acual fervice, About two
hundred were therefore added to her former
eftablithment, and nearly three-fourths of
that number were raw Irithmen of the
worft defcription. In January fhe failed
- from the Nore, and at this time received a
large draft of men from the Nemifis frigate,
to carry to the fleet at Spithead. Among
thefe people were two ill of the jail fever,
who communicated the infetion to moft of

the
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the fhip’s company ; and it was not till
we were to the fouthward of Madeira, that
the was clear of the ficknefs. There were
many fingular circumftances attended the
progrefs and extinétion of this fever, which
will be elfewhere noticed, but they had
little to do with cafes of fcurvy that occur-
red in the Vengeancs.

It is a difficult, if not often dangerous
attempt to reconcile appearances in the liv-
ing body, to the laws of chemical affinity.
In the fond attachment to this bewitching
ftudy, amidft the enthufiafm of enquiry,
we may be fometimes betrayed into ima-
ginary facts and fallacious conclufions. But
divefting myfelf of all partiality for a fa-
vourite opinion, I can have no doubt "that
the good effetts of the citric acid in the
cure of fcurvy, are entirely owing to its
impai'ting oxygene to the blood, however

difficult
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difficult it is to make it agree with experi-
ments out of the body, becaufe the fulphu-
ric and other acids are not found to have
the fame effect in curing the difeafe. Dr.
Beddoes does not eafily yield to the excep-
tion of the other acids, and tells wus that
the elixir of vitriol was an improper form.
This muft be readily granted, for acids di-
luted with ardent {pirit, certainly no longer
retain the quality they poflefled before.

It is to be remarked here, that all the
experiments I am now to relate on the fub-
je&, were made while the fhip was at fea,
and when no frefh vegetables could be pro=
cured. ‘This in point of accuracy will give
them a preference to thofe made by Dr.
Lind at Haflar Hofpital.

DituTED
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DirvreEDp SULPHURIC AcCID.

Robert Bell, aged thirty, a feaman, and
was imprefled : his fymptoms of {curvy were
{pongy gums, hardened and contralted
hams, livid {pots on the thighs and legs;
very much deprefled in {pirits, and appre-
henfive. He is to take the vitriolic acid,
diluted with water, in as great quantities as
his ftomach and bowels will bear, without
pain. This medicine was continued for a
week, during which time the f{ymptoms
became gradually worfe. It was then
changed for the juice of limes, which in a
few days effectnally cured him.

For a day or two at firft Bell had better
{pirits, and looked more lively; but it did
not continue. The effect of lime juice was,
as I have generally obferved, apparent in
twenty-four hours. Five cafes of nearly

the
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the fame defcription followed the above ; the

refult was exactly the fame.

CoNcENTRATED Acip oF TARTAR,

Firft day. William Cafey, aged-twenty-
four, a lJandman. Symptoms of fcurvy are
lamenefs, contratted tendons of the knee
joint, large livid {pots on the legs and thighs,
difficulty of breathing, great dejection of
fpirits, &c. He had the fever fometime
ago, and went through a courfe of mer-
cury for the venereal difeafe, in the paffage
out. In a note, in my book, under this
man’s cafe, is the following remark. ¢ This
“ man is a very fit {ubje& for experiment,
‘¢ as all my fruits are now Expcndcd." The
fhip at this time was cruizing off Guade-
loupe ; for had I been in a fituation to com-
mand limes or lemons, I fhould not have

thought
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thought myfelf juftified in making compa-
rative trials of any articles in this man’s
complaints, Patients affected like him will
often drop from our hands when we very
little expect it.

He is to take a pint of water, to which
is to be added, concentrated acid of tartar,
fufficient to give it the ufual acidity. What I
mean by the ufual acidity, isenough to en-
danger gripes in the bowels, without how-
ever effecting them. This has always been
the only rule adopted in exhibiting the citric
~acid. Two drams of the concentrated acid
of tartar give a tharp tafte, if well prepared,
to a pint of water.

Second day. Complains lefs of pain, and
appears in better {pirits than yefterday.

Third day. No change for the better :
complains much of pain and wearinefs.—
Let the quantity of acid be increafed,

D | Fourth
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Fourth day. No variation from yefterday.

Fifth day. Feels no relief from the me-
dicine, is fcarcely able to walk.

Sixth day. No apparent fymptoms of
recovery. 'This day the fhip came to De-
minica, where the fruits and vegetables
that were with difficulty procured, foon
recruited the health of this man and others.’

Another cafe, though not fo inveterate as
Cafey’s, was treated at this time in the
fame way, and was fimilar in its ifue.

NITRE.

Firft day. The fubject of the laft cafe,
William Cafey, about five weeks from the
time he was cured as above, was affected
with fcurvy in a manner almoft like his

former {ymptoms,
The
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The fhip was now on her paffage to Eng-
land, but from the very {hort time that was
given us to prepare for the voyage, it was
not in my power to procure either fruits or
vegetables for the ufe of the fick, in fuffi-
cient quantity.

This man was ordered to take two
drams of nitre very well diluted throughout
the twenty-four hours.

Second day. No better.

Third day. Says he is rather worfe.—
Let the quantity of nitre be increafed.

Fourth day. Scorbutic {ymptoms evi-
dently gaining ground.

Fifth day. Limbs more {welled, and the
knee joint more hard and contracted ; livid
{pots growing of darker colour. Let him
take the nitre for one day more.

Sixth cay. All fymptoms worfe ; pains
all over him, and worft when in bed.

D 2 ACEToOUS
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AceETous Acip.

Seventh day. Let him take eight ounces
of vinegar diluted with water, in the courfe
of a day. |

Eighth day. Has taken half a pint of
vinegar fince yefterday, without gripes.—
Says his legs are harder and ftiffer.

Ninth day. Says he is eafier as to pain;
but no appearance of being better. Found
that I had been giving him vinegar, in con-
fequence of which he took a full pint more,
which he got from different mefles ; it be-
ing at this time ferved to the fhip’s com-
pany.

Tenth day. The quantity of vinegar

taken a pint and a half, yet he feels no

effeé from it.
Eleventh day. Thinks he is eafier, but

no external fymptoms of it. He now takes

a quart.of vinegar.
Twelfth

e ————
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Twelfth day. Much worfe to day, in

all his fymptoms of fcurvy. Quantity of
vinegar the fame as yefterday, but does not
affe&t his bowels. He is to continue it one

day longer.

SuGcAR.

Thirteenth day. Says he is always worft
in the morning, and got up to day much
more fatigued than when he went to bed.
His teeth are growing loofe; the knee is
very much contracted and black. Let him
take eight ounces of good foft fugar in the
day. _

Fourteenth day. Much the fame; not
purged by the fugar; let him take ten
ounces to-day.

Fifteenth day. Getting worfe ; let the
fugar be tried for only one day more.

D 3 Sixteenth
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Sixteenth day. No better. Let him
now take two ounces of lime juice in the
day. 'The weather feels cold at this time,
about the middle of September, from a
northerly wind. My ftock of lime juice
now coniifted of feven bottles, and about
one hundred and fifty limes; I could not
therefore give a larger dofe, as other cafes
were appearing. This man recovered, but
there was a neceflity of increafing the acid.

A cafe or two more were treated with
nitre and vinegar, and another with fugar,
in the above quantity. The {ymptoms
during their ufe feemed to grow as quickly
as if no medicine had been given. |

SPRUCE BEER.
Firft day. Richard Williams, a young

man. Had the fever fome time ago, but
18




MEDICAL AND CHEMICAL ESSAYS. 43

is grown remarkably fat. He is cook’s-
mate, and was accuftomed to make free
with the {luth tub. Slufh is the fat of the
falt meat, {kimmed from the water that
boils it. At my requeit it was forbid to the
thip’s company on leaving England. In this
man, as is ufual in all corpulent habits, the
fcurvy advanced quickly, and the {ymp-
toms are peculiar. His looks have much
of the dull bloated appearance, with a
greenifh hue round the eye and mouth. He
is extremely averfe to motion ; the legs are
much fweiled, pitting on preflure, and ra-
ther red than livid.

Let him take a pint of {pruce beer three
times a-day. The officers had fome at this
time of the beft quality.

Second day. No change for the better ;
appears quite in a ftate of indifference.

Thirdday, Rather worfe: he is to take

D i the
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the fpruce beer only one day more. Itis too
fevere a cafe to carry farther. j

Fourth day. Still worfe. His teeth are
now loofening, and nearly dropping from the
jaw; gums very black and fpongy: his
{pirits are very depreffed, he thinks himfelf
dying. Let him take the lime juice in as
large dofes as it can be fpared.

Fifth day. He already feels relief. In
the {pace of a week, he became emaciated,
was very weak, but the fcorbutic {fymp-

toms yielded in due time.

Acip oF TARTAR,

Firft day. John Huffey, a landman.
His {fymptoms are laffitude and debility,
fwellings of the lower extremities, yellowand
livid blotches in the inferior part of his
thighs, bloated countenance, feetid breath,

fpongy
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{pongy gums, teeth loofened, &c. Let him
take the acid of tartar diluted.

Second day. No alteration ; no griping
or purging from the medicine. Let him
have, befides, a pint of porter in the day.

Third day. Symptoms worfe, pains more
{evere.

Fourth day. As before.

Fifth day. Scorbutic fymptoms increaf-
ing. Let him have limes {paringly, as our
lift now increafes.

He grew better, but was not cured till

1n port,

DirvureDp SuLpHURIC AcID.

Firft day. — Quinlan, a landman,
complains of the general fcorbutic fymp-
toms of fome days ftanding, and is not able
to walk. He is ta take the diluted {ulphuric

' acid.
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acid. A pint of porter a-day is likewife {ent
by the Captain to all the fcorbutics.

Szcond day. Greater dejection of fpirits,
and looks ill.

Third day. Symptoms advancing ra-
pidly. He is to continue the acid only one
day more,

Fourth day. Has received no relief from
the medicine. He is now to take the lime
juice as it can be f{pared.

This man recovered flowly, and the dif-
eafe more or lefs remained till we came to
Spithead.

NITRE.

Firft day. James Harrington, a Iandn;an,
His fymptoms of fcurvy are, great debility,
Jaffitude, low {pirits, hardnefs of the muf-
cular parts of the legs, difcoloration, &c.

Let

-
i e
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Let him take half an ounce of nitre, very
well diluted, in twenty-four hours ; befides
a pint of porter.

Second day. No alteration of the fcor-
butic {ymptoms, or feelings of the patient,

Third day. Thinks he is getting worfe,
and finds himfelf weaker ; fome flight de-
gree of heat and pain about the pit of the
ftomach, from the medicine. Let it be
continued only one day more.

Fourth day. Pain at the pit of the ftom-
ach, much the fameas yefterday. No relief
of the fcorbutic {ymptoms ; they are evi-
dently gaining ground, Let him be treated
as the others.

Similar trials of the above articles were
occafionally repeated in different cafes, as
the difeafe occurred on our paflfage to Eu-

rope.
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rope. . The refult was in all of them very
much alike. The medicines were givenunder
my own eye; otherwife, by a worthy young
man, and intelligent furgecon, Mr. Peter
Blair, now in the Oz/eau frigate, to whofe
abilities and attention I am happy to give
this acknowledgement, The cafes were
regularly taken down, by myfelf, once a
day. It may be obferved throughout the
whole, that we always turned with confi-
dence to the citric acid. If, however, the
concentrated acid of tartar approaches near
to this in its fenfible qualities, or combina-
tion with alkalis; it, doubtlefs, does not
pofle(s its medical virtues. But had it been
effe¢tual in the cure of fcurvy, it is not that
cheap medicine which Dr. Beddoes men-
tions ; at Apothecaries’ Hall, it coft three
fhillings per ounce.

Ten
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Ten ounces of fugar in the day had no
antifcorbutic effe¢t whatever. This article
was tried, becaufe I conceive, that {pruce
beer, and the eflence of wort or malt, owe
their virtues almoft entirely to this matter.
The fpruce beer is merely fugar, {carce fer-
mented ; for we do not find it poflefs ardent
{pirit, but impregnated with the tar princi-
ple to giveit flavour. The effence of wort,
1s the farina of barley, converted to fugar by
the procefs of malting. Let it, however,
not be underftcod, that for thefe reafons
fuch articles ought to be negleted; on the
contrary, I know them to be good preven-
tatives of the difeafe.

We have alfo feen the Acetous Acid,
taken in the form of diluted vinegar, to the
uncommon quantity of a quart a day, yet

no
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no advant;ge fucceeded. Probably, in a
ftate of health, fo large a quantity, could

fcarce be exhibited without producing fe-

vere pains of the bowels. This was wine
vinegar of the beft quality,

The Diluted Sulphuric Acid was attended
with no better fuccefs. In very flight cafes,
that I did not think worth noting, and
where fcorbutic fymptoms could juft be faid
to be beginning, it feemed to do good.
The {mell of fulphur, as mentioned by Dr.
Beddoes, after the ufe of the acid, was not
perceptible to cither my patients or myfelf.
But this was not to be perceived, unlefs the
acid had undergone a decompofition in the
body, which if it had done, the difeafe

would be cured.

The

e -

s i — summwr e n



MEDICAL AND CHEMICAL ESSAYS. 1

The exhibition of Nitre, was attended
with no better {fuccefs. This falt isallowed
to afford oxygene out of the bedy in great
quantities : yet uncommon large dofes im~
parted no relief to the fymptoms of {curvy.

During the time I was employed, in the
experiments before mentioned, the fhip’s
company of the Vengeance, had a quart of
cocoa a man, with fugar enough to fweeten
it, for breakfaft, in lieu of oatmeal, butter,
and cheefe. Every patient in the fick lift,
had for fupper, a pint of well prepared
fowens, with wine and {ugar to make them
palatable. ' The fcorbutics had, befides ali
thefe, a pint of excellent porter fent them
by the Captain. Yet, even with the addi-
tion of thefe dietetic comforts, fcurvy was

neither

=
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neither prevented or cured. The officers
of this thip, who had always plentifully
- fhared their frefh ftock with the fick, could
in the prefent inftance afford them no affift-
ance, for it was not poffible to procure as
much at the iflands of St. Kitt’s and Mon-
ferrat, as to ferve them a third of the way
home. The paffage was performed in about
nine weeks; had it been a fortnight lenger
the fcurvy muft have made dreadful ra-
vages, among a crew fo little feafoned to

{ervice.

On our arrival at Spithead, there were
thirty men tainted with the difeafe, fome of
thefe in the worft ftage. On former occa-
fions, I had obferved the beneficial effeéts
of apples; they were now in {eafon, and I
determined to cure the whole on board.
" For this purpofe, Mr. Sheppard, purfer of
' the
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the thip, paid half of the expence of a few
buthels of apples, which in a wecek or ten

days reftored our men to perfet health.

Dr. Beddoes has drawn fome ingenious
conclufions, from my narration of the cor-
pulent flaves being fo liable to fcurvy. This
is again fupported by the cafe of Williams,
who was one of the cook’s fthifters, and had
made free with the fat of the falted meat.
The following very interefting communi-
cation, ftrongly confirms my former afier-
tions, that the moft hideous fymptoms of
the difeafe are met with, in fat fubjects.
Lieutenant David M-¢Iver, of the Ven-
geance, gave me this information ; it hap-
pened while he was mate in the India fer-

vice.

On board of the Chefterfield Indiaman,
- in the year 1788, were five natives of
E China,
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China, on their paffage to their own
country. Thefe penpla were fo fond of the
fluth, that they evaded all the vigilance of
the cook to prevent them from ftealing it.
In the fpace of five weeks from the time
they left England, they became extremely
corpulent, and were fhortly after over-run
with fcurvv. At this time, though there
were many landfmen in the fhip, yet none
of the crew had the leaft fymptom of that
difeafe. Mr. M-¢Iver added, that their
fatnefs from this pactice became monftrous;
infomuch, that the fkin appeared as if it
would burft, and their cunning to procure
the {lufh of the meat, exceeded all deferip-
tion. The difeafe put on the moft dread-
ful appearance, and they were not cured
till the Chefterficld arrived in port. ‘Fhis
18, no doubt, a precious fact to the Pneumatie
Phyfician.

Here




MEDICAL AND CHEMICAL ESSAYS. 5¢

Here end what remarks on f{curvy were

made on board the Vengeance.

In the month of December 1793, I was
appointed phyfician to the Royal Hofpital
at Haflar. Within thefe walls the firft
Lind praciced, {welled our knowledge by
his fa@s, and enriched the fcience with
obfervations on many fubjeéts, till then
but little known. I was now to tread the
fame ground, although, baud equis paffibus,
where this great phyfician had formed his
opinions. From having been a writer on
fcurvy before, it opened to my view a frefh
field for inveftigation, and I was prepared
to avail myfelf of every opportunity of in-

formation which might be offered.

The firft patient in the difeafe, that came
in after my appointment, was John Driver,
belonging to the Queen Charlotte, the

E 2 flag
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thip of Earl Howe. The two wings of
the hofpital, containing what are called the
phyfical wards, are attended by the phyfi-
cians, the fouth wing by Dr. John Lind,
and the north fell to my thare. The Chan-
ne} fleet had lately returned from a long
cruize. His fymptoms were inveterate,
and the hams fo contraéted that he eould
not walk. He was by the affiftant difpen-
{er put on the Vinum dntifcorbuticum of the
hofpital, the fame as prefcribed by Lind
fenior. At the time I firft vifited him, he
had taken his medicine for two days, and
was on a diet of mutton and greens: yet,
he found himfelf worfe, fince he came on
(hore, and was confined to bed. He was
immediately ordered two ounces of the
citric acid, three times a day; there ap-
peared in this cafe no time to lofe. On
calling to fee him next morning, I found
him ftill worfe, and ordered him two ounces

of
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of the fame acid four times a-day. On the
day following, I was yet more furprized,
that his complaints were not beginning to
yield. He was now yellow or livid all over,
and his pains at night tormenting. The
nurfe and other people in the ward aflured
me that his medicine was faithfully taken.
From this I was led to examine the bottle
at the head of his bed, where inftead of le-
mon juice, it was the diluted fulphuric acid.
There were, it appeared upon inquiry, no
juice of lemons in the difpenfary: but the
Juccedaneum had almoft coft the poor man
his life. The fame afternoon, on paffing a
fruit woman to the hofpital, T bought a few
oranges and lemons, and ordered him te
take the whole before my morning vifit.
The effet was then, as I had expected, and
often feen; he was fitting in bed and fup-
ping his bread and milk, and free of pain.
I now fupplied him with fixteen ounces of

E 3 citric
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citric acid, concentrated by congelation.
‘With this preparation he recovered in a
few days; but it was fome weeks before he
could ufe his legs; there was indeed fome
hardnefs remaining when he was difcharged

to. his fhip.

I was cautious enough to mention this
cafe to Mr. Robert Davies, one of the affift-
ant difpenfers, who attended my practice :
it involved fo many circumftances worthy
of note, and it might have been fuggﬁﬂ:ed
that I was fo wedded to favourite nplmons,
as fometimes to overlook occurrences that
weighed equally againft me.

It appears by this cure, that the citric;
acid, concentrated by freezing, to one eighth
of its bulk, retains all the virtues of the
fruit in its recent ftate. I had a few weeks
before this, at my own expence, prepared

a quantity
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a quantity of lemon juice for freezing ; but
at thevery time that itwas fit for the purpofe,
my procefs was difappointed by a fudden
thaw, and no froft occurred afterwards dur-

ing the winter.

Much about the period of Driver’s ill-
nefs, other cafes of {curvy were under cure
in the north wing, attended with circum-
{tances very fimilar to his ; where it appear-
ed, that the Pin. Antifcorbuticum of Lind,
was infinitely inferior to the pure juice;
and where neither the fulphuric acid or
mutton and greens retarded the advance of
the complaint.

In the beginning of March, and after I
had attempted to model and regulate the
wards in the north fide of the building, ac-
cording to my own ideas of hofpital prac-
tice, a clinical ward was appropriated for

E 4 cafes
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cafes that appeared to be fubjects for parti-
cular modes of practice. In this ward after
finithing the morning vifit, about twelve
o’clock, I met the affiftant difpenfers, and
with them wrote at full length, the fymp-
toms of every patient’s cafe, explained to
them what was ob{cure, and gave my rea-
fons for what might be prefcribed. By
thefe means in a few months, they would
have become more valuable afliftants to
myfelf, been of much benefit to the fervice,
and gained refpectability to themfelves.

Here follows the firft cafe of {curvy, that
appears on the diary of our clinical pi’a-
tice. .

March 8th. Terrano Dun, Royal Sove-
reign, {curvy ; not brought up to fea; has
had the difeafe three weeks : cough, -pains
of the loins, contracion of the hams, livid
blotches on the legs, fpongy gums: has

been
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been cruizing feven weeks, and had frefh
provifions only two days after going out.

R. acid tartar, concent. 3ij.
aq. diftillat. 1bj.
M. Ziv. quater die.

March gth. Was in harbour fome weeks
at Plymouth before the fcurvy appearecf 3
thinks his gums better ; no unealinefs of
the ftomach or bowels from the medicine ;
appetite good. Rep. mif. acid. tart.

March roth. Rigidity of the hams rather
increafed ; the fpots larger, and of a darker
colour. Let a drachm of acid be added to
the mixture. N. B. This quantity renders
the water very acidilous.

March 11th. Livid fpots on the thigh
{preading faft, as alfo the rigidity. The
acid of tartar feems to have no effeét.

k. acid. citric. 3iij.
ter. die.
March
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March 12th, Has taken a pound of the ci-
tric acid fince yefterday ; colour of the thigh
lefs livid better {pirits ; pain in the breaft
not fo bad. To-day he fits up by the fire,
Rep. acid. citric. '

March 13th. Recovers rapidly; pain
of the breaft almoft gone; livid celcu;* of
the thigh difappearing faft, finds himfelf
every way better, He looks much ema-
ciated.

March 19th. Livid fpots fcarcely per-
ceptible.

March 1g5th. Convalefcent.

The concentrated acid of tartar was given
in other inveterate cafcs, to the quantity of
fix drams a-day, without effe. In flight
fymptomsof the difeafe:t{eemed to do good ;
in one of thefe a hemoptyfis fupervened;
in another cafe hemoptyfis followed a pint
of the citric acid after three days ufe.

On the third of April 1794, 1 was ap-

pointed
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pointed phyfician to the fleet, under the
command of Admiral Earl Howe, and fuc-
ceeded at Haflar Hofpital by my refpetted
friend Dr. Robert Hope, who had lately
received the appointment of phyfician to
Admiral Gardner’s expedition intended for
the Eaft Indies,

The following letter from Mr. Edward
Laing, furgeon at New South Wales, be-
fides the valuable information it contains
on the fubje¢t of fcurvy, abounds with
matter fo highly interefting to the medical
reader, that I fhall make no apology for
inferting it at full length.

To
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To Dr. TROTTER.

Sydney, Port Jackfon, Dec. 11, 1792.

DEAR SIR,
I have received by Mr.

Woodruff your welcome epiftle, accom-

panied by your fecond and much improved

edition of Obfervations on the Scurvy,

If I admired the wonderful difcoveries of
modern chemifts, with the beautiful and
accurate experiments of Lavofier ; I muft
confefs it gave equal pleafure to read your
application of them to the practice of me-
dicine. Thefe difcoveries, however beau-
tiful, are only ufeful, as they lead to im-

provement in the arts and f{ciences.

The
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The cure of {curvy eftablithed by incon-
trovertible fats, was certainly . the beft
radica! " you could have chofen for the
foundation of -your theory ; and I hope the
reciprocal astrallion between that theory
and the cure will be too ftrong to be decom-
pounded by malice or envy, which are teo
often roufed to check the ardor of philofo-
phical enquiries.

You defire a particular account of the
fcurvy in our tranfports, with fome obfer-
vations on the climate and difeafe of this

colony. That you may be able to form

fome idea of the former, I will give you a
fketch of our paffage in the Pitt: the time
I have been here does not allow me to fay
much on the latter; what I have feen I will
briefly relate. In forming a judgment I
have done it impartially, as I know that
cafes are frequently tortured, ‘to anfwer

{ome
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fome particular theory ; I declare myfelf
biafied by none. Had this been always
ftrictly adhered to, we would not find fo
many contradi¢tions in the writings of me-

dical authors.

When the Pitt left England, on the 17th
of July 1791, fhe had on board near fix
hundred fouls ; confifting of a company of
our corps, her compliment of {eamen, and
four hundred and fifty convics, or therea-
bouts. The foldiers and failors were lodged
upon the gun-deck, the convits on th:*_
orlop. This deck was fitted up in births to
contain about five or fix men each, with
other births zbove them, to contain the
fame number : as the height was only five
feet to the beams, thefe births could only
be two feet and a half high.

This prifon-room was ventilated by a
grating about eighteen inches wide, cut

through
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through the gun-deck, on each fide, and
about two-thirds the length of the room.
The ventilation of this place, was, perhaps,
as nearly perfect as it could be. Windfails
were introduced down the fore and after
hatches, and White’s patent ventilator was
kept working at the fore fcuttle. This
manner of fitting up a tranfport, is, I think,
liable to one great objeGtion, which is, that
the air alréady breathed by four hundred
people in a confined fituation, and almoft
deprived of its oxygenous principle (and
therebyrendered unfit to fupport animal life)
afcends imﬁlcdia-tely into the gun-deck,
where it is again refpired by the foldiers and
failors.

In good weather, when the ports are up,
perhaps no great mifchief will arife from
this, as the noxious air is immediately car-
ried off ‘by the breeze conftantly paffing

through
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through the fhip ; but in bad weather,
when the ports are obliged to be con-
ftantly fhut, and that in a tropical cli-
mate, where the heat (even in the cooleft
parts of the fthip) is fcarcely fupportable,
the confequences are to be eafier conceived
than defcribed. Did it not increafe the
violence of the fever, which raged after-
wards among the foldiers and failors ? We
may obferve, by the way, that the thermo-
meter ftood at 80% in the orlop, when it
was only 679 in the fhade on deck. I may
likewife mention, that the gun-deck was
very much crouded, not 'cmly by the guns,
failors chefts, foldiers baggage, &c. but fe-
veral packages were obliged to be put there,
on account of the quantity of provifions and
water for fuch numbers ; likewife govern-
ment ftores, in which we may include the
complete frame and rigging of a floop of
forty-five tons.

You




MEDICAL AND CHEMICAL ESSAYS. 65

You may recolle®, I mentioned to you,
the laft time I faw you, that we had the
{mall-pox on board when we failed : ten
convicts and two foldiers were ill of this
difeafe. In feveral of the convicts they
were of the confluent Kkind ; but this was
not to be wondered at, as the only place for
the fick of that clafs, was two or three of
the births before-mentioned on the orlop-
deck, where the healthy and fick all breath-
ed the fame air. Our paffage down Chan-
nel was not very favourable; the winds
were wefterly, with blowing, hazy wea- |
ther. This continued till we were in the
lat. of Cape Ortigal, which we faw on the
28th. As the weather now began to grow
fine, and the {fmall-pox ftill raged on board,
I propofed inoculation to fuch foldiers and
foldiers children as had not had the difeafe.
This was readily agreed to, and met with

the apprebation of our worthy commanding |
F officer,
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officer, who on every occafion fhews the
greateft with to promete the health and
happinefs of his men. I therefore perform-
ed the operation upon feveral (one above
thirty-five years of age) who zll had the
difeafe in the mildeft manner. I attribute
this to their being confined to the farina-
ceous part of their diet, and being kept
upon deck whenever the -weather wauld
permit. :

On the 28th. As no more convicts had
received the infection fince we left England,
we began to flatter ourfelves that the. dif=
cafe had run through all thofe who had not
had it; but I was furprized on the 2gth
and 3oth to find fix or feven more at-
tacked all within the fpace of twenty-four
hours. As the weather was now more fa-
vourable than it had been, my furprife was
increafed. On refleGtion I could not dif=

| cover




MEDICAL AND CHEMICAL ESSAYS, 71

cover any fatisfactory reafon for this fudden
re-appearance of the difeafe. Having heard
{omething of Junar imfluence in feverand in-
feGtion, I was induced to look into my al-
manack, where I found that the moon had
changed about this time; and I likewife
found that the firft ten or twelve attacked,
muft have happened a month before. But
not being willing to receive any opinion
from a folitary inftance, which might hap-
pen from accident, it only made me refolve

ta obferve this more accurately in future.

On the 16th of Auguft, we arrived at
St. Jago, where we remained a week ; dur-
ing which time the feamen were employed
in procuring water, which was very bad,
and difficult to be got. There had {carcely
been a fhower of rain upon the ifland for
three years ; many of the cattle were dying

for want of grafs. Several of the foldiers
F 2 : and.



"l=':;u..

y2  MEDICAL AND CHEMICAL ESSAYS.

and failors, when on fhore, were guilty of
excefs in drinking a bad kind of new rum
called agua dente, and, when intoxicated,
theyflept in the tents by the watering place,
or on the open beech. The foldiers” wives
were employed on fhore, wafhing, &c.
The days were intenfely hot, the thermo-
meter generally above 9o on fhore ;
heavy dews fell at night. During our flay
we got a little freth meat, fome oranges,
limes, pine apples, &c. but you may fuppofe
few or none of thefe fell to the fhare of the
convilts. |

We failed from this ifland on the 23d.
At this time we were clear of the {mall-
pox, in which difeafe twelve convicts died.
Some of them that recovered had difagree-
able ulcers on their legs, but they had not
the appearance of being fcorbutic. ‘They

‘were relieved by the ufe of bark and opium.

Til &
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Till the 26th we had pleafant weather ; the
thermometer was generally from 84° to
86°. On the 27th it began to rain, at-
tended with thunder and lightening, which
continued more or lefs till the 4th of Sep-
tember. During this time, it was generally
calm, which rendered the heat almoft un-
{upportable.

It was on the 29th of Auguft that the
remittent fever made its appearance among
the foldiers and failors. Lat. g o’ north,
long. 24° 27’ weft. On the 3d of Sep-
tember, twenty-eight foldiers and women
were down in this difeafe, with an equal
proportion of feamen, and 2 few convicts
who had affifted in watering the fhip at St.
Jago, and in working her during the wet
weather. It is needlefs here to defcribe the
fymptoms ; they were nearly the fame as
gim:ﬁ by the beft atithors, only there feem-

F 3 ed
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J

ed to be a greater fecretion of bile than in
any inftance I had before heard. Very early
in the difeafe, fome were affe@ted with defi-
rmm, and in others it fhowed a tendency to

change into dyfentery,

While the weather continued clofe and
wet, the difeafe thewed little tendency to
remit ; though the fymptoms abated alittle
in the morning, the apyrexia was never
complete, and the fever returned with re-
doubled violence in the evening. It was
during this ftate of the weather that we loft
moft of ‘cur patients. Nature pointed out
the neceffity of evacuating the contents of
ftomach and bowels in the beginning of this
fever, Thefe evacuations feldom failed to
relieve the patient; nor did they feem to
induce that debility, which fome authors
are fo much afraid of. Saline febrifuge me-

dicines were given to bring on remifiion,

and
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-and then the bark was exhibited in different
forms; but the ftomach was in general too

irritable to bear it in fubftance,

This fever never fhewed a tendency to
complete remiffion till we got into the S. E.
trade, and into cooler latitudes. At this
period the bark and wine were the only me-
dicines relied on during remiffion ; and Ial-
ways found, that unlefs the remiffion was
complete, the bark always increafed the
pyrexia. One of the foldiers, after being
much reduced by this difeafe, when in a
ftate of convalefcence, was feized with dy-
fentery of which he died. Few of the
convicts had the difeafe, except {uch as had
been expofed on fhore at St. Jago, or in
working the fhip.

Towards the latter end of September,

when we were ten or twelve degrees to the
F 4 {fouth-
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fouthward of the line, I began to obferve
the fcorbutic diathefis among them. The
firft fymptom was a change of complexion,
from a natural to that of a bloated, fallow
appearance. 'This was at firft afcribed to
their greater confinement in the wet wea-
ther, and neceflity of allowing but few ta
come upon deck at a time, on account of the
ﬁckljr ftate of ths troops. This change
of complexion, with laffitude, and a feeming
fluggith difpofition, were the only {ymp-
toms which I obferved for fome time. As
the foldiers took up much of my time, I had
not an opportunity of obferving the pro-
grefs of this difeafe {fo minutely as I could
now wifth I had done. However, on hear-
ing the furgeon of the fhip complain of the
ulcers among them from their 77ons, on ex=
mination, I found that they had put on the
true {corbutic appearance {o well defcribed
by many authors, The Captain of the

fhip
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thip intended to have run immediately from
8t. Jago to the Cape of Good Hope ; but
from our tedious paflage acrofs the line, he
began to fufpe¢t that the water would not
hold out; indeed we were now at a very
~ thort allowance. He then hinted at going
to the coaft of Brazil to takein a frefh fup-
ply, which meafure I recommended to him
in the ftrongeft terms I was able. As we
had not a fingle antifcorbutic on board, ex-
cept a little eflence of malt and {pruce, our
fituation, had we been much longer at fea,
muft have been truly deplorable. We there-
fore bore away for Rio de Faneiro, which
place we reached on the 8th of October, to

the great fatisfaction of every one on board,

From the firft appearance of this difeafe
till new, the patients grew worfe in fpite of
every thing we could do for them. Al-
though the ulcers put on that appearance

which
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which charafterizes this difeafe, few had
their gams or hams affected. ' Thefe -ﬁ{ﬁpq
toms did however take place in fome. Soon
after our arrival, the fick were fent to a
{mall ifland, about a mile from the town,
where the ulcers put on 2 better appearance,
but did not heal fo faft as they would have
done, had the fick been more liberally fup-
plied with vegetables and acid fruits,

The fever-patients had now almoit all
got well; a few of the convalefcents re-
lapfed into a true intermittent of the tertian
type, which, however, ealily gave way to
gentle emetics and the bark. Some during
our ftay had catarrhal complaints, caufed
by the fudden tranfitions from heat to cold,

After remaining three weeks we re-em-
barked our fcorbutics, fome of them quite
recovered, and others much better. On

the
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the 31t of O&ober we failed for the Cape
of Good Hope ; our paflage was ag favour-
able as we could have withed ; we were
only twenty-five days till we came to an-
chor in Table Bay. During this period I
need fcarcely add, we were tolerably heal-
thy. The only complaint that was trouble-
fome was the dry belly-ache.

While we lay at the Cape we had no rea-
fon to complain of the health of the fhip.
Such of the convicts as had ulcers were
again relieved by the freth vegetables put
in their broth, and the other little com-
forts which they received here. 1 may ob-
ferve, that they had taken large quantitiesjof
bark to little purpofe; and the quantity of
{pruce beer or eflence of malt allowed them

was too {mall to have any effect.

We
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We failed from the Cape on the 23d of
December, 70 better provided with antifcor-
butics than we had been from other p-nrts.
After we had been three weeks or 2 month
at fea, the ulcers began to break out afrefh.
- In the latter end of January and beginning
of February, between thirty and forty con-
victs * were in a deplorable fituation. The
ulcers were covered with a black coagulum,
and difcharging great quantities of blood
of a black colour, at each drefling, and fe-
veral were afflicted with dyfentery at the
fame time. At this period the allowance
of water was very fhort; as the fick and
healthy all remained in the {ame place, it
too often happened that the ftronger had
the greater fhare of it, while the poor de-

® What a pity it is, that fome phyfician of abilities and
charater fhould not be deputed by government to infpeét
the medicine cheft and other neceffaries that ought to be car-

ried to fea in thefe fhips, i [ 1 1
bilitated
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bilitated wretch, unable to move from the
pofture in which he lay, faw, what he
thought his greateft comfort, taken away
from him by a rafcal, under pretence of
doing him fome friendly office. In this
" fituation what availed the contents of a me-
dicine cheft, or any relief that we could
give him ? The weather during this part of
our paflage was generally favourable ; we
had however a gale of “~wind which
lafted three days: it increafed our diftrefs.
On the 6th of February we made the land
(Van Dieman’s Land) and on the 14th
came to anchor in this harbour.

The foldiers were in general very heal-
thy : after leaving the Cape only two of
them had ulcerated legs, and, though I
doubt not, might be tainted with fcurvy,
yet after a few dreflings the ulcers became
clean, and were quite well before they

landed.
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landed. It muft be obferved, that the fol-
diers while in the difterent ports lived W’Eu,‘.
and always had money to procure them-
felves refrethments. As 1 did not fail to
point out to them the advantages of a ve-
getable diet; many of them, befides tea,
coffee and fugar, laid in a ftock of pump-
kins, oranges, &c. which I have no doubt
were the means of keeping them free from

this formidable difcafe.

Only one woman had fymptoms of {curvy
during our paffage, it was an ulcer on the

leg; the was the mof corpulent woman in

the fhip.

From this {ketch you will fee the altera-
tiens neceflary in fomze of the tranfports fent
out to this country. The number em-
barked in the Pitt was too many by one-

half. The apartment for the convicts might
have
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have been ventilated without communicat-
ing with the foldiers and failors. = The fhip
was too full to carry a {uflicient quantity of
water ; this hkewile prevented her from
being kept clean. A vegetable diet might,
at lefs expence, have been allowed the con-
vi&ts in the different ports ; the fick might
have been feparated from the healthy, &c.

&c.

When the fever raged on board, the gun-
deck was {o crouded, that it was a bufinefs
of great difficulty to go round among them

even in good weather.

Although I do not believe the true re-
mittent fever infeGious, yet I thought fome
cafes on board the Pitt, approached to that
{pecies of fever arifing from buman efffu-

Vium ; could they be joined in the fame pa-
tient ¢
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tient 7 A fever refembling the jail fever
raged on board the Pitt among the failors,
after the foldiers and convi¢ts were landed.
It difappedred after the fhip was cleaned
and fumigated.

The Royal Admiral, another Indiaman,
arrived here fometime ago. The fcurvy
had made its appearance on board of her
{oon after fhe crofled the line, but had been
kept under by great attention to cleanli-
nefs, &c. She had plenty of cyder and
porter on board, of which Captain Bond
gave the {corbutics a good allowance. He
told me he had made a comparative trial be-
tween the former and the eflfence of malt,

and found the cyder patients recover much

fafter than the others. This fhip was
two hundred tons larger than the Pitt, his
numbers fewer, and his paffage quicker (fe-
venteen weeks). He fent his {corbutics

on fhore at the Cape.
I think

L = -

= -.,- i .M?- & "u-. .-.-I\' 4
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I think the Faft India (hips have many
advantages, (if not crowded as we were)
over the finall tranfports. Theyare in ge-

neral dry, well aired, and their provifions

good.

I may likewife mention the Britannia,
Mr. William Raven, late mafter of the
Duke, Commander : fhe arrived here after
a paflage of five months, in perfet health,
and without having ]pﬂ: a man in the paf-
fage. He touched at Bona Vifta, and did
not fee the land again till he made this
coaft. Too much praife cannot be given to
this gentleman, for the atten tion he pays to
the health and happinefs of his fhip’s com-
pany: he had no furgeon on beard: I be-
lieve the direétions to be found in Cook’s
Voyages were ftri¢tly followed. He told
me, that he had been longer out of fight of

land in this paflage, than ever that cele-
G brated
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brated navigator had been in any of his
voyages. Onexamining his Journal, I found
that he had nothing but gales of wind from
the longitude of the Cape of Good Hope
to this place. During his ftay here, he hiad:
his thip fmoaked with {ulphur and charcoal ;
not only to make her wholefome, but to
kill fome rats on board, whicli it did effec-
tually. Two of his men not aware of the
danger of going between decks, too foomn
after the hatches were.opened; on defcend-
ing were feized with giddinefs, which was
{oon followed by abolition of confcioufnefs,
&c. Luckily one of them ftaggered near
one of the hatches, where he was-heard to
fall.  They were immediately got upon
deck ; one of them had no appearance of
life when brought up. I was fent for, and
had the fatisfaction to recover them both, |
by the means commonly ufed. Thofe which
I moft depend upon were, inflation of the

lungs
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lungs with frefh air, bleeding in the jugular,
and ftimulants. It was nearly a week before
they recovered, from a debility fomething

fimilar to that in {curvy.

Is there any thing noxious in carbonic
acid, and azote gas; or is it merely from

the abfence of oxygene, that the animal
~ dies?

If the debility in this cafe; depends on
the abfence of vital air, may not that in
{curvy, (according to your Theory) depend
on the fame caufe?

Does the muriatic acid, as combined in
fea falt, take from the fyftem any of its
oxygene, and thereby become oxygenated

" muriatic acid?

G2 Or,



88 MEDICAL AND CHEMICAL ESSAYS.

Or, admitting your Theory to be juit,
would the animal procefs, difcharge from
oxygenated muriatic acid its extra quan-
tity of oxygene ;—or, as it may be neutra-
lized in this ftate, would it be of ufe given
in fcurvy, by affording oxygene to the
fyftem ?

We know that both carbonic acid and
water, are decompofed by vegetation : 1is it

certain that animalization has not this ef-
felt?

I am informed, that many of the tranf-
ports which arrived here before we did,
were in a worfe condition than we were
with fcurvy. I have not been able as yet,
however, to get many of the particulars,
relating to thefe, which I hope to tranfmit

to you in my next.
In




—= =

MEDICAL AND CHEMICAL ESSAYS.  8g

In attempting to give you an account of
difeafes of this colony, I muit as yet {peak
with great diffidence: I do not think it
would be fair to attribute many of the com-
plaints that we have among us to the cli-
mate. You will, from what I have faid of
our paflage, allow, that fome foundation is
laid for difeafe among the conviéts on board
the tranfports ; and I am forry to add, that
we have not the means of correcting the
{corbutic diathefis after they are landed
here. How inadequate are a few hofpital
ftores to anfwer this purpofe? or even the
common pot herbs, unlefs made into foup
with freth meat, which is not here to be
procured ? inftead of this, the poor wretch
muft boil his allowance of greens (if he can
get any) with a fcrap of pork or beef which
has been four or five years in falt. The
fcurvy in this country, as well as on the
paﬁ'age, is accompanied with dyfentéry,

Gz which
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which frequently ends in lientery; in which

cafe, this kind of food paffes through the
inteftinal canal without any part of it being
affimilated. The fame thing happened with
the Indian corn, which, from having no mills
to grind it, was only bruifed; are we there-
fore to attribute all thefe complaints to the
climate of New Squtﬁ Wales ? — Surely

not.

I have mentioned above, that the foldiers
were landed free from fcurvy, or nearly fo:
they likewife, from the attention of their
officers, live better. 'We may therefore, I
think, with more juftice, take fheir com-

plaints as fpecimens c_-_f th_e' difeafcs pf
this climate.

From the defcriptions, already publifhed,
of this place, it would only be encrnaching
on your time to repeat any part of them.

I thall

PR
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I fhall only ob{erve here, that the fituation
of this place, is dry and well aired; only,
the barracks where the foldiers are quarter-
ed at prefent, are too near the watering
place ; and being fituated on the fide of a
:hill, with earthen floors, the moifture con-
tinually defcending from above, keeps them
damp. This I think has aggravated the
difeafes of the military at Sidney. 1 have
obferved ficknefs follow heavy rains: this,
however, will foon be obviated, as barracks
are now building on the top of the emi-
nence, to the weltward of the town, where
they will be perfectly dry, and fylly equfcd
to the fea breeze,

The town is watered by a {pring, or fmall
rivulet, arifing from a {wamp, about five
hundred yards to the fouthward. This
water is good, being free from mineral im-

G 4 purities.
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purities. In 1791, the fpring arifing from
the {fwamp was almoft dry. :

I do not obferve, that the exhalations
from it have been the caufe of ficknefs in
the town. Intermittents, or remittent fevers,
I have fcarcely feen. If any thing noxious
arifes, it muft be carried to the S. W,
‘of us, by the fea breeze in the fummer

time,

The climate, from what I have feen of it,
is not only a pleafant one, but I think
healthy, as far as does not depend on our
“mode of living. The fummers I muft al-
low are very hot : the general f:WEEp of the
thermometer at this feafon, is from 70° to
80°; but it fometimes exceeds this, and even
approaches near 100°. This is when the
wind blows from the north and north-weft;

from
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from which circumftance we conjeure
that large tracts of fand are to be found in
thefe directions. Luckily for us, however,
it is very feldom that we have the wind
from that quarter. During the fummer, a
very pleafant fea-breeze fets in from ten or
eleven in the morning till the fame time in
the evening. When the weather is {ultry,
we generally have thunder and lightening
in the evening, with fudden gufts of wind
from the {outhward, which renders the at-
mofphere cool and pleafant. We do not
diftinguith any particular rainy feafon here.
During the months of July, Auguft, and
September laft, we had frequent rains ; and
this fummer, fo far, has been very temper-
ate. The winter, which is the pleafanteft
{eafon of the year with us, commences about
May. The nights are cool and the days
are temperate. A thin pellicle of ice, is
fomefimes formed upon the little ftagnant

pools



¢4 MEDICAL AND CHEMICAL ESSAYS.

pools at right, when the fun is at the great-
eft diftance from us. The grafs is covered
fometimes with a hoar froft, which foon dif-
appears as the morning advances; and the
{ky is in general clear, not a fpeck to be
feen in it, for weeks, or two months together.
This imparts a cheerfulnefs to the mind,
feldom experienced in the northern hemif-
phere. In the winter feafon, too, many of
our moft beautiful trees and fhrubs are in
bloffom.

I expected to have fent you an exact me-
teorological regifter fince my arrival here,
but unfortunately my thermometer was
broken foon after I landed: I have however
got another from the Royal Admiral, and
hope I fhall be able to fend you a regular

account of the weather in future.

The
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The endemic of this place is dyfentery:
this difeafe raged among the foldiers laft
autumn, foon after we landed ; 1t was parti-
cularly fevere on the wew-comers. 'The
weather at this time was very hot in the
days, with fome fhowers of rain in the even-
ings : the difeafe was generally uthered in
with fhivering, fucceeded by hot and cold
fits. The diagnoftic fymptoms foon follow-
ed ; the griping was in general very fevere ;
many had ficknefs and vomiting of bile.
The patient generally began to difcharge
blood in his ftools, on the fecond or third
day from the attack. The pulfe was fuller,
and more inflammatory diathefis prevailed
than I expected to have found in an autumn-
al difeafe. If the difeafe run on, which it
did from neceflity in a few cafes, the quan-
tity of blood difcharged was really aftonith-
ing.

An
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An emetic was generally given in the be-
ginning ; in thofe cafes where the patient
complained much of ficknefs of ftomach, it
was never omitted, As laxatives, the neu-
tral falts in fmall dofes, were found to an-
{wer better than any thing elfe, The pa-
tient was ordered to drink freely of barley
water, or Arabic emulfion: a gentle per-
fpiration was brought on as foon as
pofiible, and a full dofe of laudanum was
given after the operation of the laxative.
If the perfpiration was not free, the anodyne
‘was given in form of Puly. Doveri, or Tin¢t,
Opii, with Vin. Antimon. I generallyordered
the patient to wear a flannél thirt next his
{kin, and flannel focks upon his feet: I
think I have feen the beft effe&ts from it,

and was continued durin 2 convale{cence.

The purgative I generally ufed was an
ounce of Sal Glaub, or Rupellen, diffolved
in
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in a quart of barley water, with half an
ounce of manna: this was taken in the
courfe of the day; fometimes a little Tart.
Emet. or Vin. Antim. was added ; it never
failed to relieve the Tormina, after the firft
evacuations it procured. The patients fre-
quently recovered without the ufe of any
other medicine but this, and the opiate,

at bed-time, which was never omitted.

When the tenefmus was violent, the
Enema ex Amylo c. Tin&. Opii, was gene-
rally effe¢tual in relieving it.

I was not afraid of ufing opium liberally
in the manner above defcribed. I confefs
I never found ¢ Paralyfis of the bladder,
Strangury, injuries of the Nerves, &c.” fol-
low the treatment above mentioned ; on the
contrary, out of near one hundred cafes,

which I treated nearly in that manner, very

few
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fow of them advanced to the fecond or
chronic ftage of the difeafe.

Twe of the foldiers died of this com-
p']ai.nt: the one was a man, who was al-
ways drunk when he could get {pirits, even
when in the fick lift. The other was a
young man of 4 very pléthoric habit; who
concealed his complaint till it was too late to
prevent mortification of the bowels; he was
fent to the general hofpital where he died

in a few days.

When nothing remained but a diarrhza
from weaknefs of the bowels, the bark was
given in infufion or decoction, fometimes
joined with Flor. Cham. They could not
bear the bark in fubftance. Wine was' al-

lewed them at this time.

I have
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I have been induced to ufe opium more
freely in this difeafe, from fome hints you
gave me of it before I failed: to prevent
any bad effe&s from it I ufed the faline laxa-
tives more freely, perhaps, than I {hould
have otherwife done; and I muft confefs,

that this plan fucceeded beyond my expec-
tations.

This difeafe made its appearance again
laft {pring; it was not fo general, but at-
tended with {ymptoms highly inflammatory.
I began the cure, therefore, with bleeding,
and was obliged to repeat it more than once
in other cafes: the other part of the treat-
ment was nearly the fame as above mention-
ed, and attended with equal fuccefs.

It is beginning to make its appearance

again at_this period, I may, therefore, have

a0
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an opportunity of mentioning it in my

next.

True inflammatory fevers were frequent
during the {pring; they were fometimes
without, but more commonly attended with,

t{:-pir:al inflammation.

I may likewife mention rheumatifm,
which happened at this feafon: although
this complaint was not very common, I
faw a few cafes of it as obftinate as any [

ever remember to have feen before.

I think this climate is favoarable to par-
turition. I have had confiderable practice
in that line, and have generally found,
that nature accomplifhed this procefs fooner

than in colder climates.

As
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As many of the difeafes here proceed from
obftructed perfpiration; I have propofed a
very fimple contrivance, to convert the com-
mon ftill of the hofpital occafionally into a
vapour bath, to be ufed in the beginning of
dyfentery, rheumatifm, &c,

I have not as yet had much experience
of the medical effects of the products of this
country: The principal of thefe are the
ted and yellow gums, effential oils, &c. and
a plant called the fweet tea.

The red gum, of more properly refin, is
a very ftrong aftringent, approaching to the
nature of the Gum. Rub. Gamb. 1 haveno
doubt but it may be found ufeful in fome
cafes, but I have never ventured to ufe it in
dyferitery. It is produced in great plenty
by the large trees; which cover almoft ‘the
whole face of the country. -
H The
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The yellow gum, or gum-refin, is the
produce of a kind of grafs tee ; it is faid to
be a pectoral, and to be ufeful in fome ftates
of dyfentery. I cannot fpeak of this from
my own experience.

The fweet tea is a fmall creeping plant
fomewhat refembling our Hedera Terreftris
in appearance. The infufion of the leaves
is fweet, with a flight bitternefs, {fomething
like an infufion of liquorice with a few
grains of columbo in it. I have obferved it
to be 2 ftrong diuretic : it is ufed by fome
inftead of tea and fugar ; I think it has been
ufeful to fcorbutics.

The only vegetable acid we have found,
is that of a {mall green berry, on a bufh,
tomething like our broom. I think the
acidws nearly as ftrong as the lime ; I there-
fore hope it will be found ufeful in feurvy,

it
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It does not appear to me that it has yet been
tried in that difeafe. I evaporated fome of
the juice to the confiftence of honey; in that
ftate it anfwered very well in making punch:
it likewife makes a very good jelly when
boiled with twice its weight of fugar. To
determine its antifcorbutic effects, I recom-
mended to Mr. Raven of the Britannia, who
failed for the Cape, being chartered by the
officers of this corps, to take a quantity with
him, as no other vegetable acid is to be pro-
cured here. He had fix gallons of it boil-
ed, with an equal quantity of molafies, to a
thick confiftence, which he pmmifed to ufe
according to my direCtions, if the fcurvy

made its appearance.

Several of the thrubs of this country

#

abound with eflential oils ; one very much

refembles our peppermint, andwe ufe it in
H 2 the
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the fame cafes, but do not think it fo grate-
ful to the ftomach as the Englith pepper-
ment : if givenin too large dofes, it excites

naufea and vumiting.

I have lately difcovered an oil, refem-
bling that yielded by our rofemary, and
another with the flavour of the nutmeg,
but have not had time to try their me-
dical effects.

The climate at Parromatta, a fettlement
at the head of the harbour, is not fo fa-
~'wourable, I believe, as at Sidney; being
more diftant from the fea it is hotter,
and has not the advantage of the fea

breeze.

I have not time to enter into farther par-

ticulars upon this and fome other fubjeéts,
which
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which in my next fhall be better explained,
as the Atlantic is at this moment getting
under weigh.

I am,
DEAR SiR,

Yours fincerely,

EDWARD LAING.

TIIE
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THE Channel fleet fince April, has not
afforded me any experience in this difeafe,
The only two cafes which I have feen,
were thewn me by Mr. Ballentyne, furgeon
of the Coloflus : they {peedily yielded to le-
mon juice., This uncommon efcape from
the ravages of a malady, formerly more fa-
tal to feamen than any other, is in part to be
attributed to fhort cruizes, but more tp the
improved modes of difcipline in all our thips.
We have alfo, this feafon, been liberally
fupplied with fugar and lemon juice, and
their good effects have been every where
confpicucus. What was ufed in the Chan-
nel fleet, was originally intended for the
{quadron under the command of Vice Ad-
mirnl Sir A. Gardner, who has fet an ex-
ample worthy of general imitation, This
meafure was ftrongly recommended in my

former work : and it affords me much fa-

tisfaction
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tisfaction to have witneffed its beneficial
effects. With thefe articles the grog was
made into punch, of an excellent quality.
Our thips may always be provided with
lime or lemon juice, at a fmall expence, and
we are now affured that it may be eafily pre-
ferved as long as required.

It has long been a general remark, that
the King’s beer is one of the beft preven-
tives of {curvy with which we are acquaint-
ed, and it feldom makes its appearance till
the beer is expended. The allowance of
this beverage is a gallon a-day, becaufe it is
very weak ; and for this reafon it cannot be
preferved in warm weather. A fhip is fel-
dom able to take more than three or four
weeks beer to fea ; after the expenditure of
which, wine or grog is ferved out. It
would certainly be a very great improve-
ment in ;.rit'tualling the navy, if the Com-

B« miffioners
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miffioners would order the beer for fea ufe,
always of double ftrength, and let only two
quarts be iffued inftead of four. In fum-
mer, or when fhips are ordered abroad, a
larger proportion of hbps might be added
to make it keep. By this change, a man-
of-war going to the Eaft or Weft Indies,
-would be able to take eight weeks beer, and
by ferving it alternately with wine or grog,
it would be fuflicient to laft the longeft paf-
fage. I deteft the idea of allowing feamen f{pi-
rits and water; and I apprehend there are few
officers who ever with to fee any thing
drank by the people but wholefome malt-
liquor. But this alteration would interfere
with no forms of office, and would be a
fource of 'much faving to government. The
quantity of beer condemned laft fummer in
the Channel fleet exceeds all calculation,
and it might have been all faved had this

plan been adopted. ‘This was alfo recom-

mended
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mended to the Vi&ualling Board in my
former work.

Lately, in’' converfation with Lieutenant
Brown, now in the Prince 6f Wales, 1
have been informed that he had often feen
raw potatoes given with gﬁeat fuccefs in
fcurvy. This gentleman fometime a 2o com=
manded a thip in the Southern Whale Fifka-
ery, where he found them of much benefit,
During a long paffage home, and before he
reached the Channel, this difeafe made its
appearance among his feamen: one man
had it in the moft inveterate degree, which
was completely cured by potatoes procured
from the ifland of Scilly on his way.. His
method of ufing the root is to cut it in thin
flices, and to eat it as we do a cucumber,
with pepper and vinegar. I am always
happy to bring the name of an officer for-
ward in this manner ; it befpeaks a heart

feelingly
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feelingly alive to the diftrefles of the people

intrufted to his command, and intitled to

his prote&ic-n.

It may be worth while to obferve, that

the juice of a raw potatoe, in tafte very

much refembles that of fome of qur worft

winter apples. It poflefles a confiderable

degree of acidity, and very quickly oxi-
dates iron. From its being fo much like
the malic acid, the French have therefore,
with fome prﬂpriety, called 1t pomime de

lerre.

It may, perhaps, be matter of regret,
that in all the fituations where I have met

with this difeafe, T have never been able to

furnith my reader with the account of any
difecions. It is not likely now that it may
ever bein my power. The prevention and
cure of fcurvy are fo well underftood, and

the
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the means fo eafily commanded, that it can
be nothing but the groffeft indifference and
negle¢t that could permit a fellow-creature
to perith under it,

A work intitled Dermato-Pathologia,
or Obfervations on the Difeafes of the Skin,
with Remarks on the late Theories of Scur-
vy, has been publithed by Dr. Jackfon
fince the fecond edition of my Obfervations.
Few of the arguments brought forward in
this ingenious volume affe® my general
conclufions. It might perhaps be little
material, whether we admit an accumula-
tion or over-proportion of azote, bydrogene,
or carbone in the blood, or an abftracion of
oxygene : they may be in the inverfe ratio
of one another : as the body is deprived of

1ts
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its oxygenous principle, the others will pre-
dominate. Our theory is founded on the
phenomena of the difeafe, which evidently
fhew the privation of wital air by the co-
lour of the blood, the bloated countenance,
torpor of the mufecular fibre, &c. This pri-
vation of wital air we fuppofe more owing
to the deficiency of recent vegetable matter,
than any effe& from the other remote caufes;
becaufe, by throwing in this matter in the
form of the acid fruits we can effectually cure
the difeafe, althuugh all the other remote
caufes are left to act in their full force. Our
pathology and method of cure, therefore, re-
ﬁipmcally fupport and confirm one another,
fince pneumatic chemiftry has fully demon-
ftrated that the acidyfying principle is the
fame in all bodies that poffefs that quality.
It {till, however, remains inexplicable, why
the native acid of vegetables alone, with cer-
tainty, cures the fcurvy in all its {tages.
With
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With refpect to the mode of cure which
Dr. Jackfon has propofed from this theory,
I have not yet tried it; but I have been
informed by Dr. Hope that he had given
the cortex quercus in cafes of fcurvy, while
he was furgeon of the Queen, according to
Dr. Jackfon’s inftrufions, and that it had
failed in all of them.

There is no difeafe has afforded {fo much
fcope for fpeculation as the one we are now
treating of. It was putrefaction with Prin-
gle; privation of fixed air with M‘Bride ;
weaknefs of the digeftive organs, and want of
nourifhment with Lind; debility of the
moving fibre with Milman ; the evolution
of a fuper-abundant ammoniacal falt with
Cullen ; and we, to account for it on more
novel difcoveries, have tried to demonftrate
that it is the abftrattion of oxygene from

the fyftem. I prefume not to promife my
opinions
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opinions 2 Ionger reign than thofe of fuch
illuftrious predeceffors ; but at the fame
time I fhould be confidered a cold and
unfeeling inquirer was I not to attach fome
confidence to the connection of a beautiful
{fyftem in phyfics, with the practice of the
healing art. However I may have ecca-
fionally indulged ideas of theory, it has
been my invariable rule to adhere to that
treatment at the fick-bed which unbiaffed

experience had approved. I am now te
take leave of a fubje&t that has engaged
much of my attention ; it has occafionally
amuied and fome times perplexed me. If F
have been placed by Providence in fitua-
tions to fee and hear more of the difeafe
than ufually falls to the fhare of one phyfi=
cian, where I have failed in ability I hopeit
may be made up with the patience and per=
feverance required in the inveftigation. It
is of vaft importance to the welfare of our

navy,
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navy, that fome perfon thould attempt to
cherifh the fpirit of enquiry ; when itceafes
to exift every where, the fervice will fuffer.
The period of war affords anextenfive field
for obfervation on difeafes but little known
in the tranquil fcenes of life; and if it
pafles unimproved, much information muft
be loft to fcience, and much inftruétion to
fecure mankind from the affli¢tions which

are attendants on a ftate of hoftilities.

In compiling a work to lay before the
Public, it is a pleafing circumftance, after
having beecn employed for ten months in the
Channel fleet, to find that we are not likely
to meet with much experience on feurvy,
in the-thips which compofe it. There is,

indeed, throughout our whole navy a fpirit

of

=

e e T O
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of improvement as conneéted with health
this is no where more confpicuous’ than in
the cleanlinefs of the men themfelves; and
alfo the fhips. Officers are accuftomed to
look more narrowly after their people’s
health : we know them of the firft diftinc-
tion that are examples of this, and all our
Captains are in the habits of vifiting their
men at the hofpitals occafionally. The
diet of the fick has lately been revifed, and
altered for the better. It will be recorded
to the immortal honour of the prefent
Board of Admiralty, that nothing has been
with-held that can add to the comfort of our
{eamen. The eafy accefs to the Comman-
der in Chief and Captain of the fleet, with
their ready compliance to every propofition
that concerns health has made my profef=
fional and official duty a pleafure.

The
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The laft compaign of the Channel fleet
has alfo been marked by a furvey of the
Royal Hofpital at Haflar, by Flag Officers
and Captains; Admirals Caldwell and Gard-
ner, with Captains Dornet and Nichols, were
employed in this benevolent fervice. With
much humanity, minutenefs, and attention
on the fide of the officers, this bufinefs
was conducted. Some beneficial changes
have already taken place, and others of the

firft importance have been recommended.

The utility of an hofpital fhip to attend
the Channel fleet, has alfo been demon-
ftrated. Several fthips have been faved from
contagious fevers by {peedily moving the in-
fected. No lefs than five fhips of the line
have been cleared of the {mall-pox by a
timely feparation; in fome of thefe near
a hundred were found who had never had
the difeafe. After the attion of the firft

I of
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of June, we had it in our power to afford
many of the wounded men hofpital bed-
ding, who could not be moved from their
thips ; others were fupplied with various.
articles, which, had they not been pro-
cured, might have proved fatal to numbers.
In the latter partof the feafon, the Charon
was chiefly employed in carryiﬁg the fick
from the fleet in Torbay to the hofpitals.
Thefe advantages would, however, be much
extended was a larger thip appropriated for

this purpofe.

The diet in the hofpital fhip has alfe
been bountifully increafed by the Admi-
ralty Board. We are now enabled to carry
to {ea, live-ftock, vegetables, and fruits of
all kinds in feafon : pickles of every defcrip=
tion {hould the frefh ftock fail: eggs, which
are made into cuftards, puddings, &c. ; tea,
and patent cocoa ; bread baked daily ; flum-

mery,
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mery, with wine and fugar, 2 conftant {up-
per; wine, London porter, &c. A fea hof«
pital in point of diet feems incapable of
much farther improvement. Thefe articles
are varied in quantity and quality to the de-
fires of the fick, and not as we have feen
it, more to the convenience of a f{teward
and his afliftants, than to the comfort and
relief of a patient. It is our dutv to con-
fider feamen as a body of men little accuf-
tomed to the variety, and feldom or never
__to the luxuries of good /ving. In the bed
of ficknefs, therefore, the dainties and com-
forts of diet may be adminiftred to them
with double advantage. Much conjeture,
I well know, there often is in prefcribing
and exhibiting medicines, and much pre-
tended grace is aflumed to perfuade man-
kind to fuffer the deception ; but there can
. be no conjecture or random practice, I am
equally well aware, in indulging the long-

I2 ing
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ing appetite of a fick man with any deli-
cacy of food that he can relith. In the
days of ancient Rome, a dietetic phyfician
had a department in the profeffion entirely
to himfelf, and in our days it occupied
much of the medical inftruétion of Dr.
Cullen in his Materia Medica. But in a
public hofpital to ftand by the bed-fide of
a patient craving for fomething he thinks
he could eat, and coldly tell him that
the rules of the houfe deny it, difplays
not only an unmanly indifference, but a
pityful idea of the prerogatives of medi-
cine. When it is confidered what this
country owes to her navy, that that navy
1s to be manned, navigated, and fought by
healthy feamen, there can be nothing too
good for them when they are difeafed.
After witnefling what they have lately at-
chieved, who can be a cold advocate in their
caufe ? The kingdom at large partook of

their
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their enthufiafm; it was not followed by
empty applaufes, or proffers of reward ;
but a {ubfcription, bountiful as it was cha-
ritable, and general as it was beneficient, re-
paid the wounds of our officers and {eamen.
It is deeds like thefe that bind the officer
and failor to one another, and both to the
fervice of their king and country. It is en-
riching the foil to give deeper root to the
oak, and muft render the navy of Britain
invincible.

I3 CASE
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CASE OF A BLUE BOY,
ROYAL HOSPITAL, HASLAR,
IN FEBRUARY 1794.

WITH THE

APPEARANCES ON

D di5:5:8:C.T 1.0,

THOMAS CARAT LEWIS, Captain’s
fervant on board his Majefty’s thip Lon-
dnn, /t. 14, was fent on fhore on the 8th
of January. Fever was marked upon his
ticket, but the feat of his difeafe was
within the thorax. He was rather of a

grofs habit of body, and his head was large
; I 4 for
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for his fize. His pulfe was about 100,
rather full, and always intermitted every
fifteenth ftroke, his appetite was fcarcely
impaired. He had been more or lefs fub-
ject to a difficulty of breathing ever fince
he remembered. He had no palpitations
of the heart, nor was there any laborious
heaving of the breaft. He was fubject to
worms, and vomited a large one of the
terres kind ; after this he took various an-
thelmintics, but nomore came away. The
moft fingular circumitance in the cafe was
an unufual livid or purple colour of his
countenance, neck, and hands ; it was even
over the whole body, but much darker in
fome parts than others, particularly in the
cheeks and lips. His hands felt cold to the
touch, and when he fat out of bed could
not keep .from the fire; at laft he could
not lie down but on the right fide, and oc-
cafionally f{uffered great anxiety and pain.

Symptoms
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Symptoms of hydra thorax now appeared,
and a general anafarca followed. Wherever
the water diftended the {kin, the livid co-
lour difappeared, but in the face and right
arm and hand it was evident to the laft.
He died on the 14th of February. The
thorax was opened in my prefence, by Mr.
Mecany, one of the affiftant {urgeons.

DissEcTION,

The right cavity of the thorax full of
water, not difcoloured ; no fluid in the left.
Right lobe of the lungs very pale coloured.
One of the left lobes variegated with large
livid {pots; pericardium full of water ; co-
ronary arteries very much diftended, as if
injected with wax. Slight adhefion of the
pleura on the right fide; both cavas very
much diftended with blood; inferior lobe

of
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of the right lung, firmly attached to the
diaphragm. Large concretions about the fize
of a pullet’s egg in the right auricle, from
which the auricle it{elf was greatly diftended.
This fubftance appeared like rennet or the
drefled fweet-bread of a calf, and had two
or three {mall cavities, In the right ven-
tricle were found two veficles like hydatids,
near the opening of the pulmonary artery,
each about the fize of a large oval bead,

The other cavities were natural,

I fhall make no comment on this fingular
cafe, but leave the pneumatic phyfician to
account, whether this obftru&ion in the
cavity of the auricle, was the caufe of the
blood not being duly oxygenated by the
lungs, as appeared from the blue colour of
the boy.

THOUGHTS



e UG HE TS
ON THE

DECOMPOSITION or WATER,

AND A METHOD FOR PREPARING CASKS
JO .PRESERVE IT AT SEA ;

AND TO

REEP MALT LIQUORS, WINE, SPIRITS, &C.

WHILE employed on the laft edition
of my Obfervations on Scurvy, I wrote the
following letter to the Socicty of Arts, Ma-
nufa¢tures, and Commerce, on the fubject

ﬁf feafoning cafks for preferving water. I
thall
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{hall re-publifh the letter, not merely be-
caufe it connects my opinions, but becaufe
it thews the firft idea of an attempt to re-
duce a theory to practical advantage.

Duke, Portfmonth Harbour,
January 12, 1992,
s 1R,

Having juft heard of the Society’s pro-
pofed premium of a gold medal, of fifty
pounds, for the beft account, verified by fa-
tisfactory trials, of an efficacious method of
preferving frefh water {weet during long
voyages, at a time that I had turned my
thoughts to the fubject, in finithing a
fecond edition of my Obfervations on
Scurvy ; I am therefore induced to offer
you a few remarks on this important en-

quiry.

It would be endlefs for me to recount
the various conjectures of philofophers, and
the
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the numerous experiments of chemifts that
are to be met in books on this inveftigation.
Suffice it to fay, that till lately their labours
have been fruitlefs. The fubjet has now
affumed a new appearance, and where the
famous Lavofier, and his learned aflociates
have left off, the prefent enquiry ought
to begin.

If it has been proved, as I apprehend it
is as clearly as any chemical fa& whatever,
that water is no longer to be confidered as
a fimple elementary body, but a compound
of two kinds of air, viz. vital and inflam-
mable airs, as commonly expreffed : this
compofition, and their decompofition, which
depend upon the laws of chemical attrac-
tion, certainly point out to us very novel
ideas for preferving it pure and f{weet in
long voyages. It is well known, that glafs
veflels, when clofe corked, or earthen jars,

when
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when well glazed and ftopt, preferve water
for any length of time. Now, what does
this depend upon? The water is incapable
of alting on thefe fubftances; it finds no
fubftance that has a ftronger attraction for
either of the gaffes of which it is com=
pounded, than they have for one another.
In this manner it remains fweet, and would
remain {o for ever. But if it is put into a
wooden cafk, and particularly a new one,
very different pheenomena take place. Wa=
ter is of itfelf incapable of fermentation in
any fituation ; but the changes which take
place in the fluid in a cafk at fea, are to be

cafily explained.

On opening the bung of a caflk where
the water {tinks, a volatile elaftic vapour is
immediately fet at liberty ; a putrid fmellis
perceived, and if a lighted candle comes in

contact
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contact with it, it takes fire. This elaftic
vapour is nothing elfe but inflammable air,
or the hydrogenous gas of the new nomen-
clature. The manner of its difengagement
is fhortly thus: the wood poffeffes a large
proportion of carbonaceous matter, which
attaches the oxygene of the water, and
leaves the hydrogene free. Fixed air, or
carbonie acid, is, therefore, conftantly ge-
nerated ina cafk of ftinking water ; this is
proved by adding a little quicklime, which
combines with the acid, and is thus re-

duced to its original ftate, limeftone.

- Now this defcription fufficiently fhews
the futility of former reafoning on the fub-
je&, and from it too we learn, that no
{nbftance added to the water, at leaft any
that is yet known, can either preferve or
| recoverit. The only methed yet invented,
is. by expofing it to the atmo{phere, as by

; the
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the machine of Lieutenant Ofbrige. This
procefs alfo confirms our explanation, for
the hydrogene is either diffipated, or at-
tracts oxygene from the furrounding air to
reftore {fweetnefs to the water.

Since we find that an old cafk preferves
water better than a new oné, it 18 more
than probable, that what is commonly cal-
led feafoning, is nothing more than exhauft-
ing the principle in the wood which fa-
vours the decompofition; and I am apt to
believe, that by imitating this procefs there
is a poffibility of rendering wood equally fit
for preferving the fluid fweet as porcelane,

glafs, or earthen ware.

For this purpofe I would recommend the
ftaves of the cafks, whenready to be put to-
gether, to be fteeped for a length of timeina

pond filled with water; this ought tobe al-
lowed
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lowed to ftagnate fo as to favour the decom-
pofition of the water. The fooner, therefore,
the pool becomes putrid, and the longer time
that the wood is immerfed in it, the more

perfect will be the feafoning.

Had I undertaken experiments of this
kind as a candidate for the prize medal of
the Society, you will obferve, from the
nature of the fubjeé, they could not be
fully decided in the time you have appoint-
ed. I would beg leave to fuggeft it to the
confideration of thofe gentlemen who con-
duét your chemical department, whether,
from the late rapid progrefs of experimen-
tal philofophy, there would not be fome
propriety in changing the ftatement of the
queftion. From the experience  which I
have had of a fea life, I cannot hefitate

a moment in declaring this to be the moft
K cligible
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eligible method. There were many in-
ftances during the late war, where, fhips .
on foreign ftations, by having well feafoned
cafks, and having never been under the
neceflity of unftowing their holds, found
the water pure and fweet, as when they
left Spithead. But unfeafoned new catks
- will {poil the water in ten days or a fort-
night ; oak cafks have alfo, from the hard-
nefs of the wood, been preferred to alt
others.

If what has been faid is at all confiftent
with matter of fa@, from the reprefenta-
tion of your moft refpetable Society, I
have no doubt but the Commiffioners for
Victualling his Majefty’s Navy, might be
perfuaded to order fome experiments to be
made for feafoning the ftaves in the manner
. direCted above; fuch a reprefentation, I
apprehend,,
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apprehend, would be little attended to from

an individual.
I -am; Sir,

Your moft obedient,
And humble fervant,
ToTROTTER.

To the Secretary of the Society -qf Arts,
Manufattures, and Commerce, London.

The above letter was immediately ho-
noured with the attention of the Society,
and a copy of it tranfmitted to the Com-

| K 2 miflioners
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miflioners of Victualling, who gave me per-
miflion to make experiments for the pur-
pofe on their premifes at this port. My
experiments commenced in February, and
finithed in July: they were prematurely
broke off by being unexpectedly {fuperfeded
from my thip four months before the period
ufually allowed - by the Navy Board for
ouardfhip time, in order that the furgeon,
which Lord Hood applied for, might be ap-
pointed. The fummary of thém as detailed
in another letter to the Seciety, will beft

demonftrate their utility.

Newcaftle, Nov. i?gz.
S1R,

I have now to acknowledge your letter,
informing me, that the Society had tranf-
mitted a copy of my letter, on preferving
water in long voyages, to the Commifiioners

of

S | P NN —_ L
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of Vicualling, and requefting them to or-
der fome experiments to be made ; which
requeft they have complied with, and alfo
granted permiffion for me to make other
trials on their premifes, at Weevil. The
refult of ﬁay enquiries, I have now the ho-
nour to tran{mit for the information of the

Society.

From my reafoning on the fubject you
would obferve, that I had availed myfelf of
an zra in chemical philofophy, that had
thrown freth light on the bufinefs. Imean
the decompofition of water. It appeared
to me, from practical obfervations, that
fomething was given and received between
the cafk and the. water; or, as chemifls
would fpeak, there was an eletive attrac-
tion between the two fubftances. One part-
of the water joins itfelf to a part of the
wood, while the other part of the water is

K 3 difengaged,
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difengaged, and gives the bad fmeil. The
word putrefaction is no longer the language
of this inveftigation, any more than as ex-
prefling a difagreeable fmell.

The prefervation of water in cafks, is,
therefore, to depend either on fomething
laid over the furface of the ftaves, or fome-
thing is to be extracted from the wood that
favours the feparation of hydrogene and
oxygene, the conftituent principles of wa-
ter. We have heard of water being kept
in glafs flatks, hermetically fealed, for fif-
ty years, and thewn by a profeflor to - his
pupils in great perfection and purity*, The
Briftol water, which is often carried abroad
on account of its purity, 1s only found
tainted when it comes in conta& with the

-

® See the Introduttion to Goldfmith’s Hiftory of Ani-
math Nature, '

cork,

-
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cork, which, though a fmall furface, is fuf-
ficient to {poil the whole.

The idea which firft ftruck me in this
bufinefs of immerfing the flaves in ftagnant
water, though juft, as matter of fa&, yet
was of difficult application in practice.
Water was allowed to ftagnate in new cafks
for fome time; but the inner furface did
not acquire that coating, which we call

Jfeafoning, in a period fhort enough to be
practifed on a large fcale. Soon after I had
begun my experiments, the Crown of 64
guns, after being three years in India, ar-
rived at Portfmouth. She had in her hold
a number of leagers full of the fame water
that was taken on board at Spithead before
fhe failed, and they had never been broached
ormoved. This afforded a fine opportunity
for examining whether there was any change

of furface or colour to be perceived on the
K 4 infide
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infide of the catks. On opening them, it
was found, that the whole internal furface
of the ftaves (excepting a circle round, the
bung-hole, which is not touched by the

water, but receives a different colour

from the difengaged inflammable gas) was |

overfpread with a thin black fcurf about
one-cighth of an inch thick, and exaély
refembling charcoal. The water contained
in thefe catks was very foul and extremely
fetid. It would, therefore, appear that this
procefs is a kind of flow combuftion, catried
on by the vital air of the fluid, ﬁhich n
time would convert the whole wood into
charcoal. One of thefe leagers was wafhed
clean, and immediately filled with pure
water to try how long it would remain
{weet. Mr. Raikes, in a letter a few days
ago, informs me that it is as pure as when
firft filled. It would probably remain fo as
long as the cafk would hold together.

This

e | il e i G me g o
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This difcovery gave me ftill more confi-
dence in my theory. In converfation with
Mr. Raikes, the mafter-cooper, I found
that he had long obferved a very material
difference between a well fired cafk, as he
called it, and one done in the common way,
for preferving water. This aged and faith-
ful fervant of the navy has not been all his
days a mere mechanic, but, occafionally, in
his department, an experimental philofo-
pher. He had particularly feen this pre-
ference to a well-fired cafk verified, by
filling one which came from the Spanifh
Princeffa, one of Lord Rodney’s prizes,
with a remarkable black infide furface ;
and it kept water pure and {weet for twelve
months. In putting ftaves together, it is
ufual to fire them, in order to form them
intﬁ fhape, but it was never practifed with
farther views. On the contrary, Mr.
Raikes tThowed me an order from the Com-

miflioners
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miflioners of ViGtualling, forbidding the in-
fide of the ftaves to be blacked in putting
them together ; for it was found in their
office in London, that cafks too much
blacked tainted the water in a very fhort
time. The refult of all my experiments
will thow how ill informed thefe gentlemen
muft have been on a fubje&t of fuch im~
portance. Mr. Raikes alfo confirms his
opinion by a very decifive, though fimple
experiment. Take two phials full of pure
water, into one put a chip of ftave oak,
with a clean white furface ; into the other
phial put a picce of the fame oak, with its
furface blackened by fire, or flightly charred.
In aday or two, the clean chip will difco-
lour the water; and in proportion to the de-
gree of heat in which it is kept, this water
will grow darker and fpeedily become fetid,
while the other phial with the charred chip
will remain not onlyclear but perfeéily {weet.

Catks
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Cafks made of the fame wood, fome
with their inner furface well blacked, and
others done in the common way, were filled
with water from the fame ciftern, {weet
and free from fediment. Inabouta fortnight
the common cafks became tainted, and dif-
coloured ; while the well-fired cafks had the
water not only {weet, but perfectly tran{pa-
rent. More than fifty experiments of this

kind were done, and on cafks of different
fizes,

In about two months we found the
blackened cafks beginning to finell difagree-
ably. The caufe of this was eafily detect-
ed; the heads had never been fired at all.
I now fuggefted to Mr. Raikes to fire the
ftaves ftill more, even till a thick charry
furface was formed over the whole, and to
have the heads of the cafks done in the

fame manner. A number of puncheons and

- {fome
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fome leagers were finithed in this way, and
filled with water. It was limpid and fweet

when I left Portfmouth, after being three

months filled, and was {o a few days ago.
This completed all that could be wifhed

for the purpofes of fervice.

Let us now explain what changes take
place in firing the ftaves fo much. The
wood of the cafk, by this procefs, has
its furface burned and charred; a gum-

refinous matter in the oak is confumed, or

expelled by the fire; this matter is what .

gives the colour to the liquid, fo that to
confume it is a valuable piece of bufinefs ;
the ftave is every where hardened, and lefs
liable to a& on the water. The charry
{furface therefore appears to me to act as a
coat of varnifh or plafter, or asany other fub-
ftance would, in defending the water from
the wood. Charcoal, we well know, from

the
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the é:{perimants of chemufts, cannot eﬁ'-.;,&
the decompofition of water, unlefs expofed
to a heat of 172° degrees of Farenheit’s
thermometer ; {o that in the common tem-
perature of a fhip’s hold, no change is to
‘be apprehended. "Mr. Raikes moreover
affures me, that this procefs of charring
the flaves and beads of cafks in making, ren-
ders them much more durable in every cli-
mate, lefs liable to fhrink from the hoops,
and more fecure from being pierced by
worms. On the whole, I have {een it ma-
naged with great dexterity by the workmen
at Weevil, under his direction. I quote his
authority on this bufinefs, becaufe he
knows more of it than any cooper in Eu-

rope.

Tanks for keeping water, either in thips
or elfewhere, will preferve their contents in-

finitely
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finitely better by having the wood well
charred. | |

Pure wholefome water is certainly one
of the greateft luxuries of a fea-life ; with-
out it foup, tea, punch, and drink of every
kind is difagrecable. But it is probable
that it is alfo eflential to health. If our
ideas of fcurvy are juft, it muft a& by de-
priving the {yftem of its vital air, or throw-
ing ina greater quantity of hydrogene than
is confiftent with health. 1 have faid in
my former work, that there were no expe-
riments that had demonftrated the decom-
pofition of water by the animal procefs.
Dr. Girtanner, it appears, has been employed
in this way, but his proofs are not yeé'

come into my hands.

But
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But it is not only for preferving water
but other liquids that this method is ufe-
ful ; it extends to all the arts. Beer, wine,
{pirits, &c. will receive no tinge from the
cafks ; and what has been a long defidera-
tum, when empty they are not liable to be-

_come mufty.

Great care ought to be taken in putting
the cafks together, that very few or no
chips be made, for every frefh fpot will a&k
upon the water. :

The appearance of the inner fide of the
ftave, after being long expofed to water in a
ftate of decompofition, as exemplified in
thofe of the Crown, fuggeflts fome curious
chemical refletions. The oxygene of the.
fluid joins- itfelf gradually to a principle in
the wood, till complete charcoal is formed.

During
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During this union, a proportion of thefe
fubftances is fo combined as to form carbo-
nic acid, which is always found in fome de-
‘gree in tainted water. It is in this very
manner that we muft account for the fame
{ubftance, called the choack-damp being
generated in a fhip’s well or hold. De-
fending the wood from the water by char-
ring would effeCtually prevent the genera-
tion of this noxious efluvium.

Beer cafks, though long in ufe, we found
never became feafoned enough to keep wa-
ter ; on the contrary, even after wathing,
they tainted water fooner than a new cafk.
This is, no doubt, owing to the yeafty and
farinaceous matter getting into the pores of
the wood, and favouring the decompofi-
tion. This fuggefts a very ufeful leflon to
our coopers in fhips, always to fhake beer

catks before putting water into them, and
fire
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fire them well in fetting the ftaves toge-
ther. '

In order-that no deception might attend
thefe experiments, the whole of the cafks
were expofed to the diret rays of the fum-
~ mer fun. A contrary prattice would have
given very different refults. A cafk, fimi-
lar to what remained {weet for three months
in winter, when expofed to the heat of
the fun in April became {poiled in a fort-
night, fo rapidly does heat increafe the dif-

pofition to decompofition in the water.

The world has been lately amufed with
fome experiments by M. Lowitz, on the
fubject we have been inveftigatiag ; for two
of which he has been honoured with the
prize medal, from the Oeconomical Society
of Peterfburgh. We repeated thefe expe-
riments as follows : A quantity of well

L . prepared
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prepared charcoal, powdered, was put into
a butt of water. The cafk was frequently
fhaken through the day in order to bring
the whole of the water into conta& with
the charcoal. 'This butt was expofed to the
fun in the fame manner as all the others.
On the tenth day the water was evidentl?
tainted, and on the eighteenth it was ex-

tremely fetid.

Four drams of well prepared powder of
charcoal were put into a glafs of ftinking
water, which was frequently agitated ;
neither the offenfive fmell or tafte were cor-
rected by thefe means. ‘

An equal proportion of charcoal was
mixed with four ounces of water, very
highly tinged, which had been carried to
India and back again in the Crown’s hold.
There was no precipitation of the colour-

ing
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ing matter after they had been mixed for

two weeks.

Thefe trials certainly thew that there
was fome fallacy in M. Lowitz’s experi-
ments ; and he could furely never miftake
the efcape of the hydrogene for its combi-

nation or abforption by the charcoal.

We are at prefent acquainted with no
fubftance that can preferve water from
{poiling in wooeden vefiels ; nor do we know
as yet, whether oxygene thrown into a
cafk that is fetid, would immediately com-
bine with the difengaged hydrogene, and
reftore {weetnefs to the whole. This is
left for future trials. It has been thought
by fome of the French chemifts, that hy-
drogene was capable of decompofing the

L2 fulphuric
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fulphuric acid, {o as to difengage its fulphur
and combine with its vital air. From this
I was induced to make experiments with all
the acids. About two drams of the ful-
phuric, nitrous, muriatic, tartarous, ace-
tous, and citric acids, were each mixed with
eight ounces of very ftinking water from
the Crown’s hold. Thefe trials were all
made in clofe thut phials, that there might
be no deception from the hydrogene flying
off. No difference of fmell was perceived
in any of the phials, but the one which
contained the nitrous acid. In all the others
the fetid vapour arofe as before. The tafte
of the water was however a little acidu-
lous, and it fmelled of ag. forfis. By this
experiment we find that hydrogene has a
greater attraction for vital air, than either
of them has for azofe, the bafe of the ni-
trous acid. I am, however, of opinion,

that
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that water at {fea {weentened by this acid

will not be pleafant for ufe.

I am, Sigr,

Your very humble fervant,

T. TROTELR.

To Mr. More, Secretary to the Socicty of
Arts, &, '

This letter, by miftake fomewhere, I
am juft informed, was never feen by the
Commiffioners of Victualing ; and I have
been in expectation for two years of hear-
ing their opinion, and whether they would
order the plan to be pra&ifed by all their

CGDPEI’S
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coopers for the ufe of the navy. My rea-
fon for tran{mitting -it through the Society
of Arts, Manufactures, and Commerce,
was merely that the chemical refearches
which it embraces, might be fanioned by
the authority of the Chemical Committee of
that refpectable body. Public Boards meet
with fo many applications from individuals,
are fupported by miftaken ideas of ufeful-
nefs to the public fervice, that they muft
be cautious of attending to fuch requifi-
tions. I am of opinion that this great na-
tional object is fully accomplithed, by the
dire¢tions I have given, and officers will

now try it fairly themfelves.

Some gentlemen in the navy, who had
not known the nature of my experiments,
have rather ignorantly condemned the prac-
tice now inculcated. When the water be-

comes very fetid, and has been kePt fome
time

]
F
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time in the fame cafk, the inner f{urface of
the head and ftaves will fometimes become
fo black as tolook as if they had been fired,
from which I have heard it afferted, that it
was owing to charring them in making.
But we have proved that this black furface
is only formed in confequence of the water
fpoiling ; for a cafk will never afflume that
hue if the fluid is fweet and pure.






