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LIV. An Account of the great Benefit of
blowing Showers of frefb Air up through
diftilling Liquors. By Stephen Hales, D. D.
E.R. S |

Read Dec.18, "W YH E great importance of having a
1755 fufficient fupply of frefh water in
ships has been the occafion of many laudable at-
tempts to make fea-water frefh and wholfome : but
all the attempts and difcoveries hitherto made have
laboured under this great and material obje@ion, viz.
the great quantity of fuel, that was neceffary to diftil,
with a flow progrefs, a fmall quantity of water, by
any methods of diftillation hitherto known. But
I have lately happily, moft unexpe@edly, difcovered
an eafy and effeCtual method to diftil great quanti-
ties of water with little fuel ; which I was led to by
the following incidents ; v7z. Mr. Shipley, fecretary
of our Society for the encouragement g/y arts, ma-
nufaltures and commerce, brm;%ht me acquainted
with Mr. William Baily of Salifbury-court, the au-
thor of many ingenious contrivances; who fhewed
me, in a fmall model of a tin veflel, a method, by
which he has happily increafed the force of the en-
gine to raife water by fire, vrz. by lifting up fome
of the boiling water, at every ftroke, by means of a
conical veflel, with {fmall holes in it, full of tow;
whereby the quantity of the afcending fteam or
wreak was confiderably increafed. This led me to
think, that a greater quantity of liquor might alfo
by this means be diftilled; but on trial I found the
increafe
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increafe to be only one twelfth part, though confi-
derable in the expanded form of a fteam. Hence
I was led to try what would be the effe& of caufing
an inceffant fhower of air to afcend through the
boiling liquor in a ftill; and this, to my furprize, 1
found on trial to be very confiderable. There was
another circumftance alfo, which probably conduced
to lead my mind to this thought, vsz. About fix
months before, Mr. Littlewood, a fhipwright at
Chatham, came thence purpofely to communicate to
me an ingenious contrivance of his, foon to {weeten
ftinking water, by blowing a fhower of frefh air
through a tin pipe full of fmall holes, laid at the
bottom of the water. By this means, he told me,
he had fweetened the ftinking bilge water in the well
of fome fhips ; and alfo a butt of ftinking water in
an hour, in the fame manner as I blew up air thro’
corn and gunpowder, as mentioned in the book on
Ventilators.

2. The method, which I ufed to blow thowers of
air up through the diftilling water, was by meahs of
a flat round tin box, fix inches diameter, and an inch
and half deep; which is placed at the bottom of
the ftill, on four knobs or feet half inch high, to
make room for the liquor to fpread over the whole
bottom of the ftill, that the heat of the fire may
come at it. In larger flills this box muft be propor-
tionably larger, and have higher feet. And whereas
the mouth of the ftill is too narrow for the tin box
to enter, which box ought to be within two inches
as wide as the bottom of the ftill ; therefore the box
may be divided into two parts, with a hinge at one
cd%: or fide, and a clafp at the other, to fix it toge~

OL. 49. Sf ther,
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ther, when in the ftill. This box muft be of cop+
per for diftilling fea-water ; mine was made of tin,
for other liquors alfo. The air-pipe, which pafies
through the head of the ftill, will help to keep the
air-box from moving to and fro by the motion of the
thip ; or, if that fhould not be found fufficient, three
or four fmall firuts may be fixed to the fides of the
air-box. ‘They muft reach to the fides of the flill.
The cover and fides of the air-box were punched full
of very fmall holes, one-fourth inch diftant from
each other, and about the twentieth part of an inch
in diameter. On the middle of the cover or lid of
this air-box, was fixed a nofil more than half inch
wide, which was fitted to reccive, to put on, and
take off the lower end of a tin pipe, which was
twenty inches long, and pafled through a hole in
the head of the ftill: four inches of the upper end
of this pipe were bent to a crook, almoft at a right
angle to the upright ftem, in order thereby to unite
the crook to the widened nofe of a pair of kitchen
double bellows, by means of a fhort leathern pipe
of calves-fkin. See PLaTE X. Fig. 1, This tin air-
box, and many more of them for other perfons, were
made by Mr. Tedway, tinman, over-againft the
Meufe-gate, Charing-crofs.

3. The double bellows were bound faft to a-frame,
at the upper part of the iron nofe, and at the lower
handle, in order the more commodioufly to work
them. And that the upper half of the double
bellows may duly rife and fall, in order to caufe a
conftant ftream of air (befides the ufual contra@-
ing {piral fprings withinfide), feveral flat weights of
lead muft be laid on the upper part of the bellows,

near
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near the handle, with a hole in their middle, to fix
them on an upright iron pin fattened on the bellows
that by this means the weights may the more com-
modioufly be put on or taken off. For, according
to the different depths of the liquor in the ftill, fo
will the force of the included air, againft the upper
board of the bellows, be more or lefs. Thus, fup-
pofing the depth of the water in the ftill to be twelve
inches, from the furface of the deprefled water in
the air-box, then the preflure of the included air
againft the upper part of the bellows, will be equal
to that of a body of water a foot deep, and as broad
as the inner furface of that board. It will, therefore,
be requifite to add or take off weights, according te
the different depths of the water in the flill, at dif~
ferent periods of the fame diftillation. The bellows
muft be proportionable to the fize of the ftill, but
need not be very large. Where-ever the fills are
fixed in fhips, the air may be conveyed to them from
the bellows, either through a fmall leathern pipe,
diftended with fpiral coiles of wire, or through Bam-
boo canes, or broad fmall wooden pipes, like hol-
low fithing rods. : |
4. When I firft diftilled in this ventilating way,
in order to eftimate, what the difference might be
in the quantity diftilled, by that or the common me-
thod, 1 tried both ways, by receiving the diftilled
liquor into a quarter of a pint glafs, -eftimating the
times by a pendulum beating feconds. Where I
found, to my furprize, that fometimes three times
more was diftilled by ventilation than by the ufual
way : But finding inequalities in the {fmall quantities
thus diftilled, in order the more fully and affuredly
ST i ’ t@
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to afcertain the true proportion there was in the two
methods of diftilling, I put three gallons of water
into the flill ; and, when it boiled, put on the ftill
head, and fixed its nofe to the werm-tub pipe ; which
tub was full of cold water. When it had diftilled
for an hour, the reeeiver was inftantly taken away.,
And on meafuring the diftilled water, found it to be
two quarts and 45 cubic inches by a glafs divided
into cubic inches. And a gillon containing 282
cubic or folid inches, this quantity of diftilled wa-
ter, which was 186 cubje inches, is th part of a
allon.

§. ‘Then, filling the ftill as full of water as before,
and when it began to boil, fixing the head to the
&ill and worm-tub, which was *full of cold water;
there was diftilled in an hour,. with eonftantly blow-
ing thowers of frefh air up through the ftilling li~
quors, five quarts, lefs by feven cubic inches, which
is 344.5ths cubic inches; that is, little lefs than the
double of the quantity, that is diftilled in the ufual
way. In feveral other diftillations of a quart at a-
time, I found the quantity diftilled by ventilation to
be more than the double of that in the ufual way.
So that the quantity by ventilation may, at a me-
dium, be eftimated the double of the ufual diftilla~
tion. It is the well known property of moving air,
to carry along with it a confiderable quantity. of ad~
joining vapour, as alfo of falling water to carry much
air down along with it. _

6. It is to be hoped therefore, that fo confider-
able an increafe in the quantity diftilled will be of
great benefit to navigation, as it may be done in lefs-
time, and with lefs fise. :

7. In:
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7. In the account of Mr. Appleby’s procefs, for
making fea-water frefh, which is publithed by order
of the lords of the admiralty, in the Gaszette of
Jan. 22, 1754, it is faid, that a ftill, which contains
20 gallons of water, will diftil 6o gallons in ten
hours, with little more than one bufhel of coals;
and therefore 120 gallons in 20 hours, with little
more than two bufhels of coals. And by ventila-
tion 240 gallons, or a tun; and 24 gallons may be
diftilled in twenty hours, making an allowance for
the times of heating thofe fills full of cold water;
and a fill fomething larger and wider will diftil
a tun in 24 hours; which will mere than fuffice for
a fixty gun fhip, with 400 men, whofe provifion of
water for four months is about 110 Tuns. And
larger fhips may either have proportionably larger
ftills, or elfe two of them. As for merchant-fhips
with few men, a fmall ftill will be fufficient.

8. The fecond-fized ftills contain 10 gallons, and
will produce 6o gallons in 20 hours, with half the
above-mentioned fuel; and by ventilation 120 gal-
lons.

9. The leaft ftills contain five gallons, and will
produce 32 gallons in 20 hours; and by ventilation
64 gallons in 20 hours.

10. I have feen fome of thefe ftills at Mefirs, Steel
and Stephens’s, over-againft Mercers-chapel, in Cheap-
fide, which have been made for this purpofe. There
are holes in the feet of the iron frame or flove, to
{crew them down to the deck. They were fixed at
the fore-caftle before the maft, in King Charles the
fecond’s time, when they thought they had difco-
vered the way to diftil fea-water, free from the noxi-

ous
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ous [pirit of falt; and from the naufeous bitter
talte. Or, if it be thought proper, one part of the
fhip’s boiler may be made .ufe of, by adapting a
ftill-head to it.

11. Now fuppofing -a {till to contain 24 gallons,
and that four parts in five of it, viz. 20 gallons are
diftilled off: then, in order to diftil a tun, or 210
gallons, the ftill muft be emptied, cleanfed, and re-
filled eleven times ; and if the whole be done in 24
hours, full 16 of thofe hours will be taken up in
diftilling at the rate of a gallon.in about four minutes
and an half; and the remaining eight hours of the
24, béing divided -into 11 equal parts, they will be
each near 44 minutes to empty and cleanfe the ftill,
to refill it, and give the fea-water a proper boiling
diftilling heat : whether this can be done in fo thort a
¢ime, muft be known by experience, and ought
therefore firft to be tried at land.

12, Dottor Batler, in his lately publithed method
«of procuring frefbavater at Jea, propofes the pouring
-in fore fea-water into the flill, thro’ a funnel fixed
in a fmall hole in the head or upper part of the ftill,
when more than half the former water is diftilled
off; by which means the water in the ftill will foon
acquire a diftilling heat ; and this to be repeated fe-
veral times ; but then it will be requifite to add each
time more chalk, in fuch proportion as {hall be found
requifite. It will be well to try this method in hopes
thereby to increafe the quantity of water that is
diftilled. The hole in the head, or upper part of
the ftill, is to be ftopped with a fmall plate of cop-
per, fo fixed as to turn to and from over the hole.

'13. Doltor
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13. Do&or Butler ufed capital foap-lees, in the
proportion of a wine quart to 14 gallonsof fea-water,
which fufficed for four of five times repeated pour-
ings-in of more fea-water into the ftill. But as I
have found; that a fmall quantity of chalk has the
fame good effect, and is cheaper, and more eafily to
be had, it is therefore preferable to foap-lees.

14. When there is a fire in the cook-room, the
fea-water might be ready heated to put into the ftill,
without any additional expence of fuel, in the fol-
lowing manner, which I fhall here defcribe; tho
I think it probable that it will not be put in prac-
tice; yet, as farther improvements may poffibly
hereafter be made in it, and as it may be of ufe in
fome cafes, at land at leaft, I.fhall here. give an ac-
count of it, viz.

14. About the year 1718, Mr. Schmetou, a Ger-
man gentleman, got a patent here for heating great
quantities of water, with little expence of fuel, which
he then fhewed me. Having fixed a {piral iron worm-~
pipe, in fuch a brick ftove or chimney as women
heat their irons in, thereby caufing the water to run
from a veflel, through the worm-pipe, feveral feet
length round, in the fire. About thirty years after
I acquainted Mr. Cramond of Twickenham with this;
as hoping it- might be of benefit in diftilling fea-
water. Upon which he procured fuch a fpiral iron
worm-pipe, which was about-twenty feet long, and
fix-tenths inch diameter ; the diameter-of the fpiral
coile was about fourteen inches.

16. This I fixed in a brick ftove in my garden, -
with its upper end fixed to a veflel, which contained -
45 gallons of water. I found the event of this-firft

trial .
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trial to be as follows, viz. When the water tun full
bore, at the rate of a gallon in 17 feconds, the heat
of the .water was found, by a mercurial thermome-
ter held:in the fiream, at the lower end of the pipe,
to be 8o.degrees above the freezing point, 180 de-
grees :being the heat of boiling water, When, by
means of a ‘turn-cock, a gallon of water was two
minutes in running, then the heat was 140. At
which rate the 45 gallons weuld be an hour and
half in ronning through the iron pipe; at which
rate 2 5 gatlons will run through in 5o minutes, with
fo confiderable a degree of heat; and if it was an
hour running, the heat would approach fill nearer
to a boiling heat, when firft put into the ftill, which
would forward the diftsllation, if wanted.

17. 1 pumped the heated water up again into the
upper veflel; and thus continued to ciréulate the
heating water, till its heat was 160 degrees in the
upper veffel, viz. within 20 degrees, or one-ninth
of boiling, the heat requifite for plentiful diftillation,
¥ was in hopes that if the water in the upper veflel
could have been brought to a due degrec of heat,
and a ftill-head were fixed on it, with ite cooling
worm-tab, then water might have been diftilled In
thips, by having the iron worm-pipe fixed in the
chimney of the cook-room : But I found, that when
the heat of the water in the upper veflel was 160 de-
grees, vz, within one-ninth of boiling; then, in
running through the iron worm-pipe again, it was
fo over-heated as to expand in the pipe, into an ex-
plofive vapour, which hindered the running of the
water. However I thought it not improper to give
an account of shis attempt, notwithftanding it ﬁiilqed.

ot
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not knowing whether this method of heating water
may not in fome cafes, at land at leaft, be of ufe,
thereby to fave, in fome degree, both fuel and time :
Perhaps an iron worm-pipe of a larger bore might
do better.

18. The wafte of fuel will be lefs in proportion
to the quantity diftilled in large, than in fmall ftills;
and the wider the ftill-head is, fo much the more
liquor will be diftilled, and more with a worm-tub
than without it. 'The worm-tub may be {o covered
as to prevent the flowing over of the water by the
motion of the fhip.

19. It is of great importance to take care to keep
all parts of the flill clean, that there may be no ruft
or verdigreafe in the copper, which will occafion vo-
miting. .

zo. If it be neceffary, the better to clofe the join-
ing of the ftill head, it may be done with a lute or
pafte, made of a mixture of powdered chalk and
meal, wetted with falt-water.

21. Now that feveral effe¢tual means are difco-
vered, to make diftilled fea-water wholefome, and
alfo to diftil it in much greater quantity in the fame
ftill, in the fame time, and with nearly the fame
quantity of fuel ; it is reafonable to believe, that it
will be of great benefit to navigation, not only in
faving much ftowage room, for other important pur-
pofes ; but alfo in procuring frefth {weet wholefgme
water, inftead of ftinking putrid water, hitherto ufed ;
which muft needs have a tendency to promote that
putrid diftemper, the fcurvy. And if withal due
care be taken to exchange for freth air the putrid
clofe confined air of fhips, which has occafioned the

Vor. 49. Tt death
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death of millions of mankind; then navigation will
become remarkably more healthy, and with little
more danger to health and life than at land, except
from ftorms.

22. Now fuppofing, that, in a fixty gun fhip, the
110 tuns of water, for four months ufe, were di-
ftilled at the expence of three bufhels of coals to a
tun, this would confume nine chaldrons of coals:
And as a chaldron of coals weighs about a tun and
half; hence it appears, that coals will diftil about
eight times their quantity of water. And the 110
tuns of water weighing (at the rate of 2240 pounds
to the tun) 138 tuns; and the nine chaldrons of
coals weighing thirteen tuns and half, that is 94 tuns
and half lefs than the 110 tuns of ftore water; and
allowing twenty-four tuns and half for the ftill, wa-
ter-cafks, and coals, there will be 70 tuns weight of
ftowage faved thereby, for other ufes. Or if fome
tuns of ftore-water are carried by way of precaution,
which it will be advifeable to do, efpecially at firft,
till they can be aflured, by repeated experience, what
quantity can be depended upon by diftillation ; even
then about half the tunnage will be faved, which
will be a very material advantage.

23. Though when the diftilling liquor runs from
the bottom of the worm-pipe, through a long pipe
fixed to it, the wafte by the ventilating ruthing air is
not great, when the water in the worm-tub is not
Bot; yet the following precaution, if needful, may
be ufed, in diftilling by ventilation, viz. to fix at
the lower end of the worm-pipe, by means of a
wooden faucet, a {mall cafk for a receiver ; the fau-
cet to enter the upper fide of the head of the cafk,

and
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and ‘in order to give a free paffage for the great-quan-
tity of ventilating air to pafs off, and withal, at the
fame time to prevent the efcaping of much moift
vapour with it, it will be proper to fix at the bung-
hole a long upright pipe of wood, or -of any metal.
I ufed a gun-barrel four feet and a half long; thro’
which fome fmall degree of moift vapour efcaped ;
as appeared by the dampnefs of a piece of paper,
fixed at a little diftance above the mouth of the guna
barrel. This vapour became vifible, and much in~

creafed, when the water in the worm-tub was ve
hot; at which time, lefs is diftilled into the cafk-
receiver ; then alfo there is more danger of the {pirit
of falt arifing. And it was obfervable, that the
water in the worm-pipe veflel heated much fooner
by ventilation than in the common way of diftilling.
For which reafon that water ought to be changed fo
much the oftener, which can eafily be done at fea.
The cocks alfo at the fide of the worm-tub ought to

be large, in order to let the hot water off the fafter.
24. But though the water in the worm-tub
was foaner heated by ventilation, becaufe a double
quantity of hot fteam pafled through it more than
pafled through it in equal times in the cemmon
way of diftilling; yet in the ufual way of diftil-
lation the liquor .in the ftill is hotter, with equal
fire, as is evident by its aptnefs to boil .over
through the worm-pipe; whereas in the ventilating
way it did not beil over, netwithftanding a very hot
fire was purpofely made for a trial. The continual
ftreams of afcending frefh air, net only in fome de-
gree abating the heat of the water, but alfo incef~
{antly carrying off the more rarefied particles of the
water, which, when expanded into a repelling ftate,
Tta2 de
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do thereby caufe the overflowing ebullition of the
water. On which account it is probable, that lefs
fpirit of falt is formed and raifed by ventilation than
without it. As alfo on account of the freth air
afcending, not from the bottom of the ftill, where
is the greateft plenty of falt, efpecially towards the
latter end of each diftillation ; but about three inches
from the bottom, viz. principally from the many
holes at the furface of the air-box.

25. And whereas the quantity raifed from the
till, and diftilled into the cafk-receiver, cannot be
feen; the proper quantity to be diftilled in each
diftillation may with great accuracy be known, by
having a well-clofed pewter bottle, of the fize of
about half a pint, with a brafs wire as big as a goofe
quill, fixed to it, the wire to pafs through the re-
ceiver-catk, near the bung-hole, which the floating
pewter bottle will raife up, till the marks on the
wire appear juft above the cafk. I made ufe of a
glafs phial for this purpofe. This wire will rife and
fall freely, notwithitanding the motion of the fhip,
if it paffes not only through the wood of the cafk,
but alfo through a metalline pipe two or three inches
Jong, fixed in that hole. And it will be known by
the fimmering or boiling noife of the water in the
ftill, whether it is hot enough to diftil; for “the
running of the water into the receiver-cafk cannot
be feen. ,

26. As it might be fufpected, that more {pirit of
falt would be raifed, and diftilled over in the venti-
lating way, than without it; having procured 18
gallons of fea-water by the Margate hoy, which was

taken up at fome diftance from the thore, I put three
gallons
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gallons of this fea-water, as foon as I had received
it, into the ftill; and when it began to diftil, air was
blown up through it. For fome time, as is ufual, in
the d‘iﬁiﬁation of fea-water, no {pirit -of falt arofe ;
but after clif’cillinﬁl fome time longer, there were
very weak whitifh clouds, with drops of folution
of filver in aqua-fortis, as in the common way of
diftilling, FHence we fee, that ventilation does not
increafe the quantity of falt, but rather probably
fomewhat decreafes it, for the reafons given, N® 24,
27. I diftilled three gallons of fea-water, which
had ftunk, and became fweet again; when ahout
ten quarts of it had been diftilled off, then there be-
gan to be very weak whitith clouds with folution of
filver, but none with folution of mercury; which
thews the water to be hitherto good, agreeably to
what I formerly had found to be the geod effect of
diftilling fea-water, which had putrified, and be-
come {weet again ; of which I publithed an account.
in the year 1739. But when 1 continued the. diftil-
lation on, a quarter of an hour longer, viz. till there
was but a pint of water remaining in the ftill, and
the falts were incrufted on its fides, up near three
inches from the bottom, and lay in heaps at the bot-
tom of the ftill, then the diftilled liquor had whitith
clouds -in it, with the folution of mercury in aqua-
fortis. From this diftillation we fee, that putre-
faction, by diffolving the bittern falt and bitumen,
into very minute parts, qualified them to combine
with the more fixed common falt, {o as to detain

them from rifing in diftillation.
28. I diftilled three gallons of fea-water, with the
proportion of fix ounces of Mr. Appleby’s. lapis in-
fernalis,
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fernalis, and fix ounces of calcined bones to twenty
gallons of fea-water, as he dire@s. This water la-
thered well with foap, and boiled peas well.

29. I diftilled alfo fome fea-water with half an
ounce of ftone-lime to a gallon, from the Clee hills
in Herefordthire, which having been preferved ten
months in a firkin, had flacked to dry powder. This
diftilled water did alfo lather well with foap, and
boiled peas well; which proves that the lime, which
is a fixed body, does not diftil over with the water.
Since T made this diftillation, General Oglethorpe in-
formed me, that his father, Sir Theophilus, told him,
that lime was one of the ingredients, which he
and the reft of the patentees, in Charles the fecond’s
time, called the cement, with which they made
diftilled fea-water wholfome.

3o. I dittilled alfo fome fea-water with the like
proportion of powdered chalk, which boiled peas
well, and was better tafted than the waters diftilled
with lapis infernalis, or lime. I diftilled alfo fome
fea-water with an ounce of chalk to a gallon, but
found no difference in the tafte of this, and that
which had but half an ounce of chalk to a gallon:
So that half an ounce of chalk to a gallon of water
will be fufficient ; but where the fea-water is falter,
or more bituminous, more chalk may be added if
needful.

31. Dr. Alfton, of Edinburgh, in the preface to
the fecond edition of his Differtation on Quick-lime
and Lime-water, fays, That ¢ the like effet was
« found in diftilling fea-water with lime, that it
¢ neither precipitated a folution of filver in aqua-
¢ fortis, nor a folution of corrofive fublimate in wa-

¢« ter,
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“ ter, nor did it form a pellicle of various colours
“ on its furface, as did the water diftilled by Mr.
¢ Appleby’s procefs ”. And I find, page 35, of my
book on this fubje, that lime of oyfter-fhells had
the fame good effect, but required two diftillations ;
I might then ufe too fmall a quantity of that lime.
Hence it is probable, that the chalk, the lime, the
lime in the lapis infernalis, and the lime in Dr. But-
ler’s foap-lees, feize on and fix not only the bittern
falt, but alfo the bitumen of the fea-water, as we
earn from the like effett in the purification of the
falt of hartthorn. That the faline {pirit arifes chiefly
from the bittern falt, and not from the more perfect
fea-falt, is probable from hence, viz. When I di-
ftilled three gallons of common water, made as falt
as fea-water with common falt; no fpirit of falt
arofe, even though the dittillation was carried fo far
as to leave the falt, though very damp, to lie in
heaps, and it was incrufted on the fides of the ftill,
for about three inches from the bottom.

32. It is a confiderable further advantage, that
water thus diftilled by ventilation, being thereby re-
plete and frefhened with air, has for prefent ufe a
" more agreeable tafte than water diftilled without ven-
tilation, which requires the ftanding a longer time
to have its more difagreeable aduft tafte go off. And
as the volatile oil of pepper-mint does arife on the
wings of ‘the ventilating air during the diftillation ;
fo alfo may that part of the bitumen, which is vola-
tilized by heat; as alfo the volatile urinous falts of
the fea-water, which arife from animal fubftances,
be {ublimed in the fame manner.

33. 1t
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33. It was obfervable, that the water diftilled faft,
even though the waterin the ftill was below the fur-
face of the tin air-box, through which the greateft
part of the afcending thower of air ruthed. Hence
the ventilating air, in alcending among the vapours,
carries them off faft. Hence it is to be {ufpeted,
that this method of ventilation will not do well for
fimple waters, or fermented vinous fpirits ; becaufe
they being very volatile, much of them may be car-
ricd off in wafte. ‘

34. It was obfervable, that in thefe diftillations of
fea-water, no whitith clouds appeared on dropping
in {olution of corrofive mercury, not even when
confiderably more than four parts in five of the wa-
ter had been diftilled over. And it was the fame
with the mixture of lapis infernalis, lime, and
chalk ; whence it is probable, that the lime and
chalk feize on and fix the more volatile bittern falt,
as does alfo the lime in the lapis infernalis. And it
is well known, that fugar, that fweet falt, cannot
be made without lime, on which, as its centre of
union, it fixes and granulates.

345. And whereas with a folution of filver in aqua-
fortis, which was much weakened and diluted with
water, there appeared a faint degree of whitith cloud,
in all the above-mentioned diftillations, though not
with the ftronger folution of mercury, till the diftil-
lation was carried on, much beyond four parts in five
of the water in the ftill ; when both folutions caufed
remarkably white clouds, efpecially the folution of
mercury ; which indicates the quantity of the fpirit
of falt which was raifed during the former part of
the diftillation to be exceeding {mall, fince it could

: not
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not feize on, nor difengage the aqua-fortis from the
ftronger folution of mercury, though it did in a very
fmall degree in the weak folution of filver, fo as to
let loofe a very little of the filver, which thereby
caufed the faint clouds. When a drop of the folu-
tion of mercury was dropped into the diftilled water,
after a drop of the folution of filver, it reforbed the
filver cloud, and made the water clear, by means of
the great proportion of acid aqua-fortis that was in-
1t,

36. Now in order to make fome eftimate of the very
{mall quantity of {pirit of falt in thefe feveral diftilled
waters, I dropped a drop of the folution of filver in-
to an ounce, or 480 grains of pure rain water, which
gave no clouds; but on dropping in a drop of fea-
water, which weighed a grain, the white clouds
were ftrong. And fince fea-water can diffolve nine
times more falt than it hasinit; therefore, fuppofing
- the drop to be fo fully impregnated with falt, then
the falt would be the 48oth part of the ounce of
water. But as there is nine times lefs falt, therefore
the proportion of the quantity of {pirit of falt will
be but the 4320th part. And how much lefs muft
be the proportion of falt in thefe diitilled waters,
which is not fufficient to make a fenfible impreffion
on folution of mercury, and but a faint one on much
diluted folution of filver? Such diftilled fea-water
will not therefore probably be unwholfome ; almoft
all {pring-waters have fome degree of falt in them :
But if there were more of the fpirit of falt, a very
fmall quantity of pot-ath, or pearl-athes, or falt of
tartar, combined with i#t, will turn it into common
falt, the quantity of which would be extremely lit-
tle.

VoL. 49. Uu 37 1t
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37. It may be well to be provided in thips with
fome filver diffolved in aqua-fortis, mixed with
pure rain-water, or diftilled freth water, in the pro-
portion of fixty drops to an ounce of the water:
though it is probable it may feldom be wanted, un-
lefs in {fome doubtful cafes, when the tafte may not
be accurate enough to perceive, whether there be any
fpirit of falt in the diftilled water.

38. Since double the ufual quantity of vapour
may by way of ventilation be carried off, common falt
may thus be made much fooner, cheaper, and better ;
becaufe, as there is much lefs fire ufed, fo propor-
tionably, lefs of the fine acid fpirit of the falt, in
which its virtue confifts, will be evaporated away : For
it is well known, that the falt is beft, which has un-
dergone the leaft action of fire in making.

39. This more {peedy method of evaporating will
alfo be ufeful, in making many other evaporations ;
as in making pot-ath, &c.

40. But fome are apprehenfive, that this great
improvement in diftilling may be of ill confequence
in making thofe deftrutive {pirits cheaper, which
are already but too cheap. Had not the improve-
ment been of great benefit to mankind in many
other refpeés, I fhould have been far, very far,
from endeavouring after it, or difcovering it. But
thould the event be to make thofe fpirits cheaper,
and confequently, by fpreading farther, more de-
ftructive, the confequence of that will be, that the
increafed raging devaftation will the {ooner necefia-
rily roufe the nations to put a {top to what muft be
done hereafter: for if the ravages continue increaf-
ing, as they have done for fixty years paft, the hu-

man
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man {pecies muft needs not only be greatly debafed,
but even in great meafure diminithed and deftroyed.
And yet none of the nations, whofe very vitals are
thereby confuming and deftroying, endeavour to put
any ftop to it, except the heads of the native Indians
in North-America, who have long repeatedly in-
treated the Englith to fell them no rum; which is as
effectually extirpating of them, as the hornet did the
unfubdued remainder of the Canaanites,

41. If mankind, inftead of receiving and entertain-
ing this peft with almoft univerfal applaufe and ap-
probation, could prevail with themfelves to be in
earneft, to ufe means to deliver themfelves from it,
then much might be done towards it, by lowering
and weakening all kind of fermented diftilled {pirits
with water, to a falutary degree, as is now practifed
in our plantations in America, in making punch fo
weak, as not to be hurtful ; which, when it was
much ftronger, was well known to deftroy multi-
tudes. And where the like humane, wife, and lau-
dable practice has been ufed in fhips, it has had the
fame h4ppy falutary effe&. '

42. What neceflity or even temptation can there.
be to be averfe to the making them wholfome, in-
ftead of being venomous and deftru@ive? and
that not only of the lives, but even of the morals of
mankind. How much therefore does it behove all,
who have any concern for the honour and dignity of
their own kindred fpecies, any indignation at its be-
ing thus debafed and difgraced, any bowels of pity
for the vaft multitudes, not lefs thar a million, that
are yearly deftroyed all over the world, by this mo-
ral as well as natural, and therefore worft of all evils

Uuas that
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that ever befel unhappy man, to ufe their utmoft
endeavours to deliver mankind from this peft? But
notwithftanding this aftonithing ravage and dettruc-
tion of the human {pecies, yet the unhappy unre-
lenting nations of the world feem as unconcerned
about it, as if only fo many thoufands, nay, millions
of caterpillers or locufts were deftroyed thereby.
Was there ever a more important occafion to roufe
the indignation of mankind? Can we be calm and
undifturbed, when this mighty deftroyer rears up its
invenomed head every-where? The moft zealous
advocates for drams, even the unhappy befotted
dramifts themfelves, the prolonging of whofe lives,
and whofe real welfare both here and hereafter is
hereby fincerely intended, cannot find fault with this
well-meant remonftrance, in defence of them, and
of all mankind, againft this mighty deftroyer, from
one, who has long been labouring, and that not with-
o1t fuccefs, in finding means to preferve multitudes
of lives, by various ways.

LV. An Account of the great Benefit of Ven-
tilators in many Inflances, in preferving
the Health and Lives of People, in Slave
and other Tranfport Ships. By Stephen
Hales, D. D. F. R. S.

Read Dec.18, 43T T is to be hoped, that the feveral
1755 means here propofed for having freth
and {weet water at fea, will be of great benefit in pre-

ferving the health and lives of multitudes of that valu-
able



