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11 A Letter to the Reverend John Theoph,
Defaguiliers, L. L. D. F.R. §. from Mr.
Martin Triewald, . R. §. Captain of Me-
chanics, and Military Archite&t to kis
Swedith MaJESTY, concerning anImprove-
ment of the Diving Bell,

Stockholm, Nov. 1. 17312.
Reverend SIR,

AVING the fole Privilege for diving on all the
l I Coafts in the Baltic belonging to his Swedifb
Majefty, no Opportunity has been wanting to make
fufficient Trials with the Diving Bell and Air Barrels
in feveral Depths, according to the ingenious Im-
provement of that worthy Gentleman Dr. Edmuynd
Hoalley, made in the Year 1716, but with fome fmall
Additions.

Experience has likewife convinc'd me, that no In-
vention built upon any other Principles than thofe of
the Campana Urinatoria, can be of Ufe in any con-
fiderable Depths; or that the Diver, in any other In-
vention whatever, can be a fingle Moment fafe. I
will not, for Brevity-fake, mention the many Impe-
diments that attend other Inventions, ‘oaly that of a
Water Armour, in which the Man is drowned in an
Inftant, when fuch a Machine receives the leaft Leak :
Whereas Experience has fhewn, that when fuch an
Accident has happen’d to the Diving Bell, as to my
Knowledge it did once, when the Diver was 12 Fa-
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thom under Water, and a pretty large Hole happen’d
to befiruck in the Bell, by a Boult of the Wreck he
went upon, at which Time the Air rufh’d out of the
fame with fuch Violence as aftonifh’d the Beholders
by theexceflive boiling on the Surface of the Water,
fearing, not without Reafon, that the Man in the Bell
was drowned ; but he clapped his Hand to the Hole
or Leak, and gave a Sign to be haul’d up, which was
done with all the Eafe and Safety as if no Accident
had happen’d to him, the Water having only rifen.
about half a Foot into the Bell by this Leak.

The very fame Diver that was then in the Bell is 63
Years of Age, and has ufed the Bufinefs of Diving ever
fince he was 20, in.a common Diving Bell, till of late,
and isas yet apretty firong and healthy Man : He declares
that never a worfe Accident happen’d to him in his
Bufinefs but once, when the Bell he was in rufh’d
down at once about a Fathom or more, by the Care-
leflnefs of thofc that work’d the Bell; at which Time
the Blood came out of his Nofe and Ears, fecling be-
fides an intolerable Preflure on his whole Bodys
which fhews, that when a Man in a Diving Bell is
flowly and gradually let down, he at fuch a Time and
by Degrees refpiring comprefs'd Air, which by the
Lungs is forcd into the Blood, cannot feel
the external Preflure, tho’ of highly comprefs'd Air,
furrounding him, and that of the Wates reaching
fome Parts of his Body, which Convenience no other
Invention can yield or afford, where the Diver is to
draw his Breath from Air in its natural State.

I have often with a great deal of Pleafure obferved,
that when I have caus’d the Bell to ftop, being lower’d
down five Fathom, and the Diver taking in the Air
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contain’d in an Air Barrel, lower'd down a Fathom
deeper than the Bell, without opening the Cock for
difcharging the hot Air; the Water would, by the
Accefs of the Air out of the Barrel, be quite, or to a
very fmall Matter, expell’d out of the Bell; and when
the fame was again lower’d down five Fathom more,
the fame Operation with another Air Barrel repeated,
and the Bell afterwards haul'd up, it was no {mall
matter of Delight to fee, that every Fathom the Beld
came up, it would difcharge itfelf of the fuper-
fluous and large Quantity of Air, which came up from
the Bottom of the Bell in very large Bubbles, as big
as Eggs of an Offrich; which Difcharge of Air and
Phznomcnon continued, till the Equilibrium of the
Air in the Bell, and Preflure of tlie Water, was re-
ftor’d, and till the Bell came above the Sutface of the
Water.

At other Times I have obferved, when no Air was
by the way taken into the Bell, but the fame lower’d
down the common Way, and haul’d up again after
fome Time, that the very Inftant when the Bell thould
part with the Surface of the Water, the Strength of
two Men more was required at the Capfton at that
Time, than before and after the Bell hung freely in
the Air; from whence I prefume it plainly appears,
that the Air which paffes thro’ the Lungs of a living
Creature, lofes its Elafticity, and that the Lungs of a
Man make a kind of a Vacunm in the Bell; for which
Recafon the Diver feels at the very Inftant, when the
Bell parts with the Water, avery {fmart Preflure in his.
Ears.

Tho Experience thus has taught me, that no In-
vention is mote fafe and ufeful than the Campana
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Urinatoria, with the ingenious Improvements of Dr.
Halleys yet I have likewife found, that this Inven-
tion is not to be made ufe of without confiderable
Charge, requiring a large Veflel, and Number of
Hands, to the working and managing of fuch a large
Diving Bell, and the Air Barrels with their refpetive
‘Weights for finking; which Charges, however, ac-
cording to the Depth of Water, and the Value of
what is to be fetch’d up from the Bottom of the Sea,
may not be regarded: But fince it more frequently
happens in thefe Parts, that Cargoes of a far lefs Value
than the Loadings of Spanifs Galleons, ¢rc. are to be
dived for; then next to the Goodnefs of the Inven-
tion, I have found myfelf neceflitated to think how
the Expences might be leflen’d, and that the Diving
Bell neverthelefs might anfwer all Intents and Pur-
pofes of Dr. Halley’s; which Improvement I take
herewith the Liberty to communicate to you, which
is as follows :

The Diving Bell, AB. (/ée Fig.1.) 1 have caus'd
to be made of Copper, and reduc’'d the fame to a very
little Compafs in regard to that of Dr. Halley’s, as
you'll fee by the Scale under the Draught, by which
means it is eafily managed by two Hands: Yet I pre-
fume that a Diver may not only live in the fame for
as long-a Time, and with as much Eafe, at a very con-
fiderable Depth of Water, as in-a Bell of twice its Ca-
pacity, for this Reafon, tho’ a Man in a large Bell has
undoubtedly more Air than in a lefs, and confe-
quently fhould be able to fubfift a great while longer
on alarge Quantity of Air than on a {fmall Parcel 5 yet
becaufe his Head for the moft part is kept-in the upper
Part of the Bell, where the hot Air takes up its Place
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and Refidence, he receives very little or no Benefit of
the Air under his Chin or Breaft, tho’ never fo fit for
Refpiration ; which Air neverthelefsin the lower parts
of the Bell will remain cool a long time after he has
been in the Bell, and with Difficulty drawn hisBreaths
which cannot be denied, and is very obvious to any
body who has been in a German Bagnio, and fuch as
are made ufe of in this Country, where in a fingle
Room all the Degrees of Heat are to be felt, by means
of a Contrivance like Stairs to the very Top of the
Ceiling, a Man when he places himfelf on the upper-
moft- Step will feel an exceflive Heat, {o that any
body not very much ufed to it cannot endure the fame,
nor draw his Breath, but will faint away; whereas on
the firft, fecond and third Steps from the Floor, the
Heat is very moderate; nay, fometimes the Air near
the Floor pretty cool, when at the fame time near
the Ceiling the Heat of the fame is intolerable. I
will not mention many other Inftances I could pro-
duce.

To encounter this Inconvenience I have caufed a
fpiral Tube of Copper, b, c. to be placed clofe to the
Infide of the Bell, fo fixed that the fame may be
taken out and cleanfed at Pleafure, and with Eafe;
and at the fame time not to incumber the Diver
when he is in the Bell; at the upper end of this
Tube b, a flexible Leather Tube is join’d two Foot
long, at the End of which is a turn’d Ivory Mouth-
piece, which the Diver (as foon as he perceives. the
Air to grow hot in the Top of the Bell) keeps con-
ffantly in his Mouth, which he is able to do by means
of the flexible Tube in whatever Pofture he is in,
ftanding, fitting, bowing his Head, ¢»¢. And all the
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while he draws his Breath thro’ the aforementioned
Tube, and the Air from c; by which Contrivance
he not only draws continually cool and freth Air as
long as any is in the Bell, but occafions at the fame
time a Circulation, which is {fo neceflary to the very
Being of Air, (efpecially in a comprefs’d State) and
its Prefervation for the ufe of Animals, which I have
found to be of grcat Confequence; and fo much
the more ncceffary, as any body who has been in a
Diving Bell for a long Time, without any new Sup-
plies of Air, and has been reduc’d to the laft Ex-
tremity of breathing in the fame, will agree with
me, that when at fuch a Time the Bell begins to be
haul’d up, and by that mcans the comprefs’d Air al-
low’d to expand and be put into Motion never {o little,
the Man receives, as it were, a new Life, and incre-
dible Comfort and Eafe.

Again, when, in Coal-pits, Levels are drove in the
Coal or thro’ Dykes, the Air of the Level or Adits
growing hot by the Breath and Sweat of the Hewers
and Workmen for want of a Circulation of the Air;
1 have found it to be an excellent Remedy, to place
along the fide of the Drift or Adit, a fquare wooden
Box, open at both Ends, laid from the Place where
the Air is cool and good, reaching as far, by joining
one Box clofe to another, as where the Work is car-
ried on. Thus, by this fimple Contrivance, a Circu-
lation of Air is obtain’d, and fometimes to that De-
gree, that when a Candle is held at the End of the
Box where the cool Air enters, the Flame is driven
out by the Current of cold Air entring and circulating
thro” the Box.

By which Experiment I am apt to think, that tho’

the Diver (hould not keep the End of the flexible Tube
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in his Mouth, which he may do with all the Eafe in
the World, yet that the Air would circulate thro’ the
Copper Tube, and he receive no {fmall Benefit by it.
DDDD are the Weights for finking the Bell, fo
contriv’d as with great Eafe to be hook’d on the fame
hanging on the Cable. The Iron Plate E, fixed to the
Ghains F F F, ferves the Diver to ftand upon, when
he is at work.

The Bell is extremely well tinn’d within all over ;-
and as in all Rivers, and the Coafls of the Baltic Sea,
the Water is extremely clear and bright, becaufe of no
Ebb and Flood, I have plac’d three ftrong convex
Lenfes GGG. By thefe means the Diver can not only.
fee what is under him, but likewife on all fides at a-
good Diftance. :

Thefe Glaffes have ftrong Copper Lids like Snuff-
boxes, HHH; which Lids are fhut, when there is no-
Occafion todifcover any Objeéts on the Bottom of the
Sea, and ferve to preferve the Glafles from being
broken. '

I hope youll pardon the Liberty I have taken to-
trouble you with a long Letter, which I might have
inlarg’d with an Account of other Inventions, which,
if you approve of this, fhall in a little time follow ;
in the interim I beg you’ll grant me leave to remain
with much Refpe&, Moft Reverend SIR,

Qour moft obedient and devoted,
humble Servant,

M. Triewald,
F.R.S. Berl. and Swed.
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