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grew for the fpace of fix Days: after which they laid
themfclves up in their Bags. Thus they remain’d for
two Days more without Motion, and then came forth in
the Shape of Flies. (Fig. 5.) The Water at that time
was all gone, and there remain'd no more of the Fruit
than the Seeds, the Veflels which compofed the Tunicks
of the Ovarys, the outward Rind, and the Excrement
of the Maggorts; all which together weigh’d about an
Ounce. So that there was loft of the firft weight of
the Fruit when it was cut, abeve rwenty Ounces.

We may Judge from this, and other Cafes of the like
nature, how much Vegetable Life is dependent on Fer-
mentation, and Animal Life on Putrifaction.

VIL The Art of Living sinder Water : Or, a Dif-
“courfe concerning the Means of furnifbing Air
at the Bottom of the Sea, in any ordinary Depths.
By Edm. Halley, LL.D. Secretary to the

Royal Society.

Here have been many Methods propofed, and En.
" gines contrived, for enabling Men to abide a com-
petent while under Warer : And the Refpiring freth Air
being found to be abfolutcly neceflary to maintain Life
in all thac breath, feveral ways have been thoughe of,
for carrying this Pabulum Vite down to the Diver, who
muft, without being fomchow fupplied therewith, return
very foon, or perifh.
We have heard of the Dijvers for Spunges in the
Archipelago, helping themfelves by carrying down Spunges
dipt in Oyl in their Mouths: but confidering how f{mall

-a Quantity of 4ir can be fuppofed to be contained in
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the Pores ot Interflices of a Spunge, and how much
fittle will be contra@ed by the Preflure of the in-
cumbent Water, it cannot be belisved that a Supply, by
this means obtained, can long {ubfift a Diver. Since by
Experimene it is found that a Gallon of 4ir, inc.uded iv
a Bladder, and by a Pipe reciprocally inipired and exps-
red by the Lungs of a Man, will become unite for any
further Rafpiration, in little more than one Minute of
Time; and chough its Elafticity be but little altered, yetin
pafling the Lungs, it loles its vivifying Spirit, and is
rendred offcte, not unlike the Medium found in Damps,
which is prefent Death to thole that breath it ; and which
in an ioftanc cxtinguithes the brigheelt Flame, or the
thining of glowing Coals or red hot from, if put into it.
I fall not go about to fhew what it is the 4ir lofes by
being taken into the Luzsgs, or what it communicates to
the Bicod by the extream ramifications of the Afpera Arte-
ri4, {0 intimately interwoven with the Capillary Blood-
Vefjiiss much lefs to explain how ’tis performed, fince
no difcovery has yct been made, to prove that the ulti-
maic Branches of the Peins and Areeries there, have any
naifemefes with thofe of the Trachea; as by the Microfc
¢ope they are found to have with one another. But I ra-
ther choofe to leave this Eaquiry to the Curious Anaro-
miff,to whom the Structurc of the Lungs is better under-
ftood ; and fhall only conclude from the aforefaid Ex.
periment, that a naked Diver, without a Spunge, may
not be above a couple of Minutes enclofed in Waier, (as
1 once {aw a Florida-Indian at Bermudas) tor inuch longer
with a Spunge, without Suffocating ; and not oear {o long
without great Ufc and Practice: ordinary Perfons gene-
rally beginning to ftifle in about half a Minutc of Time.
Befides if the Depth be confiderable, the preffure of the
EVaser on the Veflels is found by Experience to make
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the Eyes Blood-fhot, and frequently to occafion {pitting
of Blood.

When therefore there has been occafion to continue
long at the Bottom, fome have contrived double flexible
Pipes, to circulate 4ir down into a Caviry enclofing the
Diver as with Armour, to bear oft this prefiure of the
Water, and to give leave to his Breaft to dilate upon Z#-
[piration : the freth Air being forced down by one of the
Pipes with Bellowes or otherwife, and returning by the
other of them ; not unlike to an 4rtery and Pein. This
has indeed been found fufficient for {mall Deprhs, not ex=
ceeding twelve or fifteen Footr: but when the Depth fur-
pafles three Fathoms, Experience teaches us that this
Method becomes impracticable: for though the Pipes
and the reft of the Apparatus may be contrived to perform
their Office duly, yet the Water, its weight being now
become confiderable, does {o clofely embrace and clafp
the Limbs that are bare, or covered with a fiexible Cove-
ring, that it obftru@s the Circulation of the Blood in
them; and prefles with fo much force on all the Jun.
Ctures, where the drmonr is made tight with Leather,
Skins or {uch like, thatif there be the leaft defect in any
of them, the whole Engine wil} inftantly fill with Water,
which will rufh in wich {o much viclence, asto endanger
the Life of the Man below, who may be drown’d before
he can be drawn up. Upon both which accounts, the
danger encrealcs with the Depth.  Beflides a Man thus
fhut up in a weighty Csfe, as this muft needs be, cannoz
but be very uawieldy and una&ive, and therefore unfic
to execute what he isdefigned to do at the Bottom,

To remedy thefe Inconveniences, the Diving-B:ll was
next thought of;; wherein the Diusr is fafely conveyed
into any reafonabie’ Depch, and may flay more or Jefs
time under Wazer, according as the Beli is of greater or
leffer Capacity,  This is moit conveniently made in form
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of a Truncate Core, the {fmaller Bafis being clofed, and
the larger open: and ought ro be {o peized with Lead,
and fo iufpended, that the Veflel may fink full of 4i»,
with its greater or open Bafis downwards, and as near
as may be in a ficuation parallel to the Horizen, o asto
clofe with the Surface of the Warter all at once. Under
this Couvercic the Diver {ferting, finks down together
with the included Air into the Depth defired ; and if the
Cavity of the Veffel may contain a Tun of Water, a
fingle Man may remain thercin at leaft an Hour, without
much inconvenience, at five or fix Fathoms Deep. Bue
this included Air, as it defcends lower, does contract it
{elf according to the weight of the Water that comprefles
it; fo as at thirty three Foot deep or thereabouts, the
Bell will be half full of Water, the Preflure of it being
then equal to that of the whole Atmofphere - and at all
other Depths, the {pace occupied by the compreft Air in
the upper part of the Bz//, will be to the under part of its
Capacity fill'd with Water, as thirty three Feet to the
depth of the Surface of the Water in the Bell below the
commen Surface thereof. And this condenfed Air, being
taken in with the Breath, foon infinuates itfelf into all
the Cavities of the Body, and has no fenfible effect, if
the Bell be permitted to defcend fo flowly as to allow
time for that purpofe. The only inconvenience that at-
tendsit, is found in the Ears, within which there arc Cavi-
ties cpening only outwards, and that by Pores fo {mall
as not to give admiffion even to the Air itfelf, unlefs they
be dilated and diftended by a confiderable Force. Hence
on rhe firlt defcent of the Bell, a Preflure begins to be felt
on each Ear, which by degrees grows painful, like as if
a Quill were foreibly thruft into the Hole of the Ear;
till at lengeh, ths force overcoming the Obftacle, that
which conftringes thefe Pores yields to the Preflure, and
letting fome condenfed Air flip in, prefent Eafe enfucs.
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But the Bell defcending (till lower, the Pain is renewed,.
and again eafed after the fame manner.  On the contrary,
when the Engine is drawn up again, the condenfed Air
finds a much cafier Pafiage out of thofe Cavities, and e-
ven without Pain.  This Force on the auditory Paflages.
might poflibly be fufpected to be prejudicial to the Organs
of Hearing, but that Experience tcaches otherwife. But
what is more inconvenient in this Engine, is the Water
entring into it, {o as to contract the bulk of Air (accor-
ding to the aforcfaid Rule) into {o {mall a fpace, as that
it foon heats and becomes unfit for Refpiration, for
which reafon it muft be often drawn up to recruit it
and befides the Diver being almoft covered with the Wa-
ter thus entring into his Receptacle, will notbe Jong able
to endure the Cold thereof.

Being engaged in an Affair that required the Skill of
continuing under Water, I found it ncceffary to obviate
thefe Difliculties which atrend the ufe of the common
Diving-Bell, by inventing fome means to convey Air
down to it, whilft below; whereby nor only the Air in-
cluded therein, would be refrefh’d and recruited, buc al-
io the Water wholly driven out, in whatever Depth it
was. This [ effe¢ted by a Contrivance {o eafy, that ic
may be wondred it fhould not have been thouglit of {oon-
er, and capable of furnifhing Air at the bottom of the Seca.
inany quantity defired.  Tiie defcription of my Appars-
tus, take as follows.

The Bell T made ufe of was of Wood, containing about
60 Cubick Foot in its Concavity, and was of the form
of a Truncate-Cone, whofe Diameter at Top was three
Foot, and at Bottom five. This I coated with Lead fo
fieavy that it would fink empty, and I diftributed thie
weight {o about its bottom, thar it would go down
in a perpendicular Situation and no other. Inche Top,

%fixed & firong but clear Glafs; as a Window to let in the
Lighs
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Light from above; and likewife 2 Cock to let out the
hot Air that had been Breathed; and below, about a
Yard under the Eell, 1 placed a Stage which hung by
three Ropes, cach of which was charged with about one
Hundred Weight, to keep it fteddy. This Machine I
fufpended from the Matfl of a Ship, by a Spritr which
was {ufficiently fecured by St4ys to the Maft-head, and
was directed by Braees vo carry it over-board clear of the
Ship fide, and ro bring it again within-board as occafion
required.

To fupply Air to this Bell when under Water, I caufed
a couple of Barrels, of abour 36 Gallons each, to be
cafed with Lead, fo as to fink emptys cach having a
Bung-hole in its loweft Part to let in the Water, as the
Air in them condenfed on their defcent: and to let it out
again, when they were drawn up full from below.. And
to a Hole in the uppermoft Part of thefc Barrels I fixed
a Leathern Trunk or Hofe, well liquored with Bees-Wax
and Oyl, and long enough to fall below the Bung-hole,
being kept down by a Weight appended ; {o that the Aie
in the upper Part of the Basrels could not cfeape, unlefs
the lower ends of thefc Hofe were firlt lifted up..

The Air-Barrels being thus prepared, 1 fitred them
with Tackle proper to make them rife and fall alternate-
ly, after the manner of two Buckets in a Well ; which
was done with {o much eafe, that two Men, with lefs
than half their Strength, could perform all the Labour
required : and in their defcent they were directed by Lines
faftned to the under edge of the Bell, the which paft
through Rings placed on both fides the Leathern Hofe in
each Barrel; {o that {liding down by thofe. Lines, they
came readily to the Hand of a Man, who ftood on the
Stage on purpofe to receive them, and to take up the
ends of the Zofe into the Bell. Through thefe Hofe, 2s
foon as their ends came above the Surface of the Water in
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the Barrels, all the Air ehae was included ia the upper
Parts of them was blown with greac force into the Bell,
whillt the Water entred atr the Bung-holes below. and
£i'd them : and {o foon as the Air of the cne Barrel had
been thus reccived; upoz a fignal given, That was
drawn up, and at the fame time the Ocher defcended : and
hy an alternate Succefiion furnithed Air {o quick, and in
fo great Plenty, that I my felf bave been One of Five
who have been together at the Bortom. in nine or ten
Fathoms Water, for above an Hour and haif at a time,
without any fort of ill conlequence: and I mught have
continued there as longas I pleafed, for any thing that ap-
pcared o the contrary.  Befides the whole Cavity of she
Bell was kepr entirely free from Water, {o that [ farona
Bench, which was diamertrically placed near the Bottem,
wholly dre@t wich all my Cloaths on- I only oblerved,
that it was necellary to be let down gradually at firt, as
about 12 Foor aratime ; and then to ftop and drive out
the Warer that entred, by recciving three or four Barrels
of frefh Air, before 1 defcended further. But being ar-
rived at the Depth defigned, T then let out asmuch of the
hot Air that had been Breathed, -as each Barrel would re-
plenith with Cool, by ‘means of the Cock at the Tep of
the Bell s through whole Aperture, though very fmall,
the Air would ruth with fo much violer:ce, as to make the
Surface of the Sea boyle, and to «¢iver it with a white
Foam, notwithftariding the great weight of Water over us.
Thus I found P'could do any thing-that was required to
be done jult under us ; and that, by taking off the Stage,
T could, for a {pace as wide as the Gircuit of the Bell, lay
the Bottom of the Sea {o far Dry, as not to be over-fhocs
thercon. And By ‘the Glafs Wirdow, fo much Ligh:
was tianfmiteed, that, when the ~¢% was cléar, and ef~
pecially when the Sun thone, T couid fee perfe@ly well to
Write or Read, much more to faficn or lay hold on any
thing
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thing under us, thar was to be taken up. And by the
recurn of the Air-Barrels, 1 often {ent up Orders, writcen
with an Iron Pen on fmall Piates of Lead, dire@ing how
to move us from Place to Place as occafion required At
other times when the Warter was troubled and chick, it
would be dark asNight below ; bur in {fuch Cale. t have
bi.a ableto keep a Candle burning in the Bell as long as
I pleas’d, norwithflanding the great expence of Air requi-
fite to maintain Flame

This 1 take to be an Invention applicable to various
Ufes; fuch as Fifhing for tearl, siving for Coral,
Spunges and the like, in far greater Depths than has hi-
therto been thoughe pofiible. Alfo for the fitting and
plaining of the Foundations of Moles, Bridges, &
upon Rocky Bottoms ; and for the cleaning and {crub-
bing of Ships Bottoms when foul, in calm.Weather at
Sea. But as I have no experience of thefc matrers, I
lcave them to thofc that pleafe to try. T fhall only inri-
mate, that by an additional Countrivance, I have found it
not impracticable for a Diver to go out of our Engine,
to a good diftance from it, the Air being conveyed to
him with a continued Stream by {mall flckibie Pipes 5
which Pipes may ferve as a Clew to diredt him back again,
when he would return to the Bell.  But of this perhaps
more hereafter

VUL Chfervations an the Glands in the Human
Spleen 5 and on a Frafture in the upper part of the
"_j{"nigh.bone. @‘; T. Douglafsa M.D. and R.S. S,

~§“Hat Anatomy, as well as Phyfick and Sutgc‘xy‘_. hag
A reccived much improvement from @ card vl and
trus oblervation of what was found in the Diffcction 9§
morbid



