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AIR BALLOON:

Or 2a TREATISE On

Tue AEROSTATIC GLOBRE,

Lately invented by

The celebrated Mon{, MonTGoLFiER of Paris.

SHEWING,

Firt—Thofe Properties of || 3dly — Some of the great

Afr, which influence an Variety ot probable Ufes
A1r Balloon. which this important Dif-

) | covery may be applied to
2dly—The particular Con- for the B:ncﬁt !;f Man.

ftrution and Methods of kind
filling it. |

The Whole rendered familiar to the plainzft Capacity. -

THe FOURTH EDITION,
With CONSIDERABLE ADDITIONS.

¢ 'Fo be imprifoned in the viewlefs winds,

$¢ And blown with reftlefs violence round about
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I HE

AIR BALLOON.

T has been amongft the Con‘iplaints'
of the prefent times, that whilft we

are travelling the road of Moral Phi-
lofophy with fome expedition, Natural
Philoforhy has not alike been the object
of our purfuit. And indeed, if we obferve

the fpirit of toleration, which has of late
been {preiding itfelf thro thofe countries,

where fanaticifm and bigotry feemed to
have taken up their eternal refidence, and
compare it with the falling off which has
taken place of late years in the Philo-
fophical Tranfactions of Great Britain,
this complaint will be found to have fome
claim. Whether this may be attributed to
the {uperior wifdom of the prefent times,
which 1s chiefly engaged about Wwhat
¢ more immediately comes home to mens
‘¢ bofoms” and occafions, 1s not {o eafily

determined. The prefent year, however,
A 2 has
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[ 4 ]
has furnithed us with an experimental
improvement 1 Natural Philofophy,
which fully atones for her late repofe,
and which, if carried to the various ufcs

which - probability will warrant us to ex-

pefly may - prove one of the moft novel
and ferviceable difcoveries that this cen-
tury has produced.

\What 1s here alluded to 15 Monf. Mont-
g&} er’s late invention of the Aergflatic
G!abe, or Air Balloon — an expenment,
which in a very few ages back would
have filled the world with amazement
and wonder, and perhaps have fent the
inventor to his grave with ignominy and
difgrace.  The times, however, in this
refpet, are more enlightened ; for whilt
this phanomenon produces novelty, and
opens a wide field for {peculation and im-
provement—it gives due honours and re-
wards to the Philofopher.

But fuch is the ftate of Natural Phi-
lofophy, that, except in a very few in-
ftances, all difcoveries and experiments

not
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[ 5]
niot only lie amongft the learned, but the
publications of thofe difcoveries are for
the moft part written in {uch a technical
fiyle, and prefuppofe fo much fcientific
~ knowledge; that the generality of the
world eannot readily comprehend them.
By this 1 do not mean to fay, that all
ftiences are not perhaps better explained
by terms adapted to that particular fci-
ence, provided the whole of the public
were equally learned. But as this never
can be the cafe—in all great and impor-
tant difcovertes, which may in fome
refpe¢t meet the {peculation as well as
the general benefit of mankind—treatifes
idapted to fuch capacities may have their
ufe, by roufing the attention of firong,
but unlettered minds, to add new difco-
veries out of the catalogue of more fci-
entific refearches —as it was a paper
maker n Paris I that firlt fent this Air
Balloon above 6’q r atmofphere, who knows

1 Monf. Montgolfier.
but
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but it might be referved for an Englith
miller, or wheel-wnght, to add wings,
or {fome aerial rudder to guide 1t through
thofe regions with certainty and precifion ?

It 15 upon this principle I offer this
little treatife to the Public, not attempt-
ing to explain any thing to the learned,
who, from their particular ftudies and

experiments 1n this branch of knowledge,
muft know much more of the {ubje&t—
but to fatisfy the withes of unlettered
cunofity, by explaiing, firft, thofe ge-
neral properties of air, which influence an
Air Balloon—{econd, how an Air Ballsos
15 conftructed, and the methods of filling
it—together with fome of the probable
ufes which fuch a difcovery might ulti-
mately lead to for the benefit of mankind.
- Air, m Philofophy, fignifies that thin
and compreflible body i1n which we
breathe, and which furrounds the earth
to a great height, The air is {carce to be
perceived by ourfelves, but 1t fufﬁciently
difcovers itfelf by the refiftance it makes

to
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to bodies moving in it, and by its ftrong
motion againft other bodies, which is
called wind. 'The laws of our exiftence
and inevitable neceflity oblige us to take
in, and return this air, be it what it
will ; infomuch, that all the affiftances
'of art are vain, and all that 1s done for
us 1n the common courfe of nature fruit-
lefs, if we are deprived of its benefits.
Nor is this peculiar to man or animals
alone; 1t is the grand and neceflary in-
ftrument which Nature univerfally em-
ploys in almoit all the operations fhe is
perpetually engaged in. There is fcarcely
any liquid, as appears by experiments,
which has not air intermixed with it, or
{carcely any folid out of which it may

not be extralted. |
But 1n order to obtain a more particu-
lar knowledge of air, it will be neceffary
to confider diftin&tly fome of its effential
properties. ‘The firft, therefore, that of-
fers 1tlelf to our confideration is fusdiry.
This 1s fo natural to it, that all the va-
rious

of
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rious experiments which have been made,
fhew it cannot be depnved of it, In-
deed, common obfervation, independent of

chemical experiments, will fully prove
this: for, i the fharpeft froft, where
every thing 1s congealed, the air alone

remains flwsd; nay, even in an artificial

cold, forty degrees greater than ever na.
ture has been obferved to produce, the air
ftill retains its flwdity, notwithftanding
it is ated upon by fuch a prodigious ex-
cefs of Cold.

If you likewife comprefs the air with
ever fo great weight and force into thé
utmoft denfity or compactuefs, yet it then
does not become {olid by concretion, or
tnion of its {everal particles, but remains
equally fluid as before, and as foon as
ever the compreflion 1s removed, it re-
fumes its former degree of liquidity. In
the mean time it muft be .remembered,
that the air concretes together, and unites
with every fpecies of known bodies, and

{erves as a kind of element in their coms
poﬁtion.

3
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pofition. This is fufficiently evident

from the large quantity of air, which,.
of its own accord, makes its way out of
almoft every body, whilft it is analizing.
or reducing 1nto 1ts principles ; and this
~1s now ufually (though perhaps not al-

together properly) called fatitious or

made air. The fa&t upon examination

appears to be thus: air is contained 1n all

known liquors whatfoever, 1t penetrates

together with them into the recefles of
compound bodies; thus, at laﬁ,kafter a
coalition of the whole, it remains locked

up 1n the pores of thofe bodies, as it were,

in very miunute veflels, and afterwards

the liquor, into which it was conveved

thither, being diffipated, 1t 1s left there

alone—Hence then it is evident, that this

alr was not concreted there, but only lay

concealed, being retained by the including

body. As {foon as ever therefore it can

difengage itfelf from this confinement, it
rufhes out, not in the leaft changed, and
returns with velocity to 1ts proper nature.

B The
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The fecond property of air 1s that of
weight, or graviy, which from number-
lefs experiments (and particularly the fol-
lowing) 1s found to gravitate upon ali
inferior bodies.

Take a glafs tube hermetically or chy-
mically fealed, fill 1t with raw mercury,
and invert it, immerging the open end of
a tube in a bafon or other veflel filled
with ths {ume fluid, {o that the clofed
end may be perpendicular to the furface
of the mercury in the bafon. ‘The tube
being thus fituated, the mercury will
run out at the open end of the tube 1nto
the bafon; till it is about twenty-eight
inches above the furface of the fluid con-
tamed therein; at which height, not-
withftanding the great fpecific gravity of
the mercury, 1t will remain {u{pended 1n
the tube. Now, 1t is certain, that no-
thing can {uftain the weight of the mer-
cury in the tube, butan external prefiure

on the {urface of the fluid, and this can

can be no other than the weight of the
1cume-
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incumbent atmoﬂ)here, which, not being
counterbalanced by the air 1n the tube,
raifes, or fufpends when rafed, a quan-
tity of mercury, whofe weight is equal
to that of a column of air of the fame
diameter of the tube, In order to main-
tain an equilibrium.

And this appears evident from hence,
that 1f you OPEl:l the upper end of the
tube, which before was clofed up, the
air by prefling on the mercury in the
tube with the fame forcc as 1t does on

the mercury without it, the former will
fubfide to the level of the latter. This
is what is called ¢¢ The Torricellian ex-
“ periment,” from the Italan philofo-
pher Torricellius its inventor.—And on
this principle depend the ftruéture and
ule of the barometer.

The weight of air is continually chang-

ing in proportion to the different degrees
of heat and cold—but the weight of the

common air, near the furface of the

earth, at the time of the middle weight
B2 of
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of the atmofphere, and in the moft tem-

perate feafon of the year, is to that of
water, as I to 35o.

The third property of air 1s elaflicity,
This 1s that fingular quality by which all
known air, poflefling a certain {pace, and
being confined there fo that it cannot ef-
cape, will, if it be prefled with a deter-
mined weight, reduce itfelf into a lefs
{pace, which will be always in a recipro-
cal proportion to the quantity of the
weight which 1t alts upon; with this cir-
cumftance, however, that 1t will con-
{tantly, by a fpontaneous expanfion, re-
COVEr again the {pace 1t had loft, in pro-
portion as tie compreffive force is dimis
mfhed. This property feems peculiar to
A1Rr, there being no other elgfic fluid
in nature yet difcovered.

‘The elafticity of the air cannot be de-
ftroyed: for, upan examination, by every
kind of experiment, it has always re-
mained the fame; nor are its prihciples

cither by long reft, or the greateft pref-
{ure,
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fure, ever {o altered as to lofe their ela/f
ticity,  The celebrated Mr. Boyle and
Mariotte having, with a particular view
to this, kept common air ftrongly com-
prefled and confined in a wind gun, found
upon fetting it at liberty, that it was
perfeltly as elafiic as before; and Rober-
vallius examining air, which had been
confined in the fame manner fifteen years,
found that it had not loft any of its elaf~
ticity. |

Mr. Boyle has likewife proved, that the
elaflic power, which prevails in any parti-
cular portion of fllg air, without any greater
condenfation than what is owing to the
comprefling air itfelf, can fuftain all the
force of a whole column of the incum-
bent-atmofphere § and alfo that this elaf-
tic power, 1n fuch a very fmall portion
of air, can, by expanding itfelf, repel
the bodies which comprefs it, with as
much force as that which is exerted by
the whole external body of the air.

| A very
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A very fmall portion of air, there-
fore, wherever confined, 1s capable of
producing the very {fame effelts as a very
large quantity i another place; for if
any portion of common air is contained
In a cavity that is eafily compreffible, it
will then fuftain the whole preffure, and
entirely repel the whole body of the at-
mofphere. And whenever the air con-
tained 1n that place is heated by fire, or
freed from its external prefiure, 1t imme-
diately, by expanding itfelf, becomes fo
rare, as to produce effelts equal to thofe
of the greateft body of arr,

Another law of the elaficity of air
is, that when it 1s condenfed to a certain
) 4

degree, 1t acquires by the application of
heat a greater power to expand 1itfelf than
it had before; and this power of rare-

fachion anfing from heat, has the fame
effe&, as if that air had been rendered

denfer, 1n proportion to the degree of
heat which it before obtained. Unequal
mafles
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mafles of air, but of the {ame denfity,
are always equally expanded by the fame
degree of fire; fo that thefe expanfions
in the fame degree of denfity, by a con-
{tant law of Nature, are always in pro-
portion to the augmentation of heat ap-
plied.— Hence, if the expanfion of air

of a given denfity by a certain degree of
heat 1s once difcovered, 1t will conftantly
hold good in all fimilar cafes.

But awith regard to the great elafficity
of the air, this 1s likewife conftantly ob-
ferved, that the more 1t 1s condenfed by
preflure, the greater elaftic force it will
acquire by the fame degrec of heat, and
that nearly in a dire@ ratio of the den-
fities. Hence it follows, that a portion
of air that 1s exceeding denfe may, by
means of a very {mall degree of heat,
acquire the greateft refifting force. Alfo,
if you increafe the denfity of the air,
and at the fame time augment the heat
applied to 1t, the elaftic power of the air
will always be increafed 1n a compound

ratio
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ratio of both. ‘The laft law that is dif-
covered 1n the elafticity of the air 1s,

that it is contra&ed into a {maller com-
pafs by cold, as it 1s by an increafe of
weight. Hence its denfity is always 1n-
creafed 1n proportion to the intenfenefs of
the cold.

Having thus defcnibed the three leading
properties of Air—we now come to ex-
plain how this Element 15 apphed m
the conftru&iion of an Air Balloon.

From the nature of air we find, that
any faltitious airr which 1s lighter than
the atmofphere afcends.—We fee this by
that air which is produced by a fire,
called fmoke, which being {pecifically
lighter than the atmofpheric air, 1s car-
ried up the chumney, and only fettles
when 1t gets to that height which 1s equal
to its own levity. This quality of air
has been long underftood, and various
theories have been {uggefted to what pur-
pofes it may be applied. Though Monf.

Montgolfier, we belicve, was the firft Eu-
ropeai

I
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ropean phllofophpr who made 1t a z‘mvel..
/ing ‘comvensence for man, and gave to the

world an experiment, which 1s likely to
become as ufeful as 1t 1s at prefent curious.
The methods of making the air which

fills this dergflatic Globe are as follow;

Take a certain quantity of oil of vi-
triol, in the proportion of an ounce to 2
quart of water, and mix both w:th fl-
ngs of iron : thefe produce a faé’.:ltlous
air, {uppofed to.be about ten times llghtm
than the atmofphere. This air {o made
is by a tube condulted 10to the Air Bal-
loon o as not_to give 1t all the fullnefs
of a common bladder, but rather loofe in
fome parts, and this keeps 1t the longer
from burfting n its progrefs through the
air.  'The form of the Air Balloon 1s or-
bicular, or round—it 1s generally made
of taffeta, or thin filk, on account of its
lightnéfs, and gummed on the feams, the
better to prevent the air from tranipiring.
When it 1S properly ﬁlled, 1t 1S cloiely

tied at the end, and from this moment
C it
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it becomes fo much a lighter body than
the circumambient air, that it would 1m-
mediately afcend, if not reftrained by a
proportionate balance. When 1t 15 let
o (which 1s done by cutting the ftrings
which reftrain 1t) 1t nfes for fome time
perpendicular, and rather flowly ; 1t then
follows the dire¢tion of the wind mn a
progreflive aicent, till it reaches that re-
gion of air which 1s highter than itfelf.
This air repels it with that force, fo as
cither to burft it, or force out bv dugrees
the factitious air; in either cafe 1t defcends
with rapidity to the earth.

From this method of ufing an A
Balloon, the Public will readily {ee, that
the experiment can only gratify curiofity
—as very little or no ufe can be made of
it, there being no poffibility of reftran-
ing 1ts height, or preventing its rapid de-
clenfion—I1n either cafe 1t muft be fatal
to any perfon to afcend with it; as it

may travel through regions of air too ra-

refied for human refpiration, and fall
' with
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with fuch rapidity as to dath him to

pieces,

To remedy this, the fame ingentous
inventor has adopted another method of
filling his Ballosn by which he has fe-
cured i1ts afcent and defcent with more
certainty and fafety ; which 1s, inftead of
ol of vitriol, water, and filings of 1ron,

to make his air of that {fmoke which 1s
produced by the burning of wet ftraw,
and by carrying a quantity of this fuel
with him (in a httle gallery conftruéted
round the Balloon, for the purpofe of

feceding it) he can a{cend or defcend at

pleature.

The method of fupplying this laft Ba/-
loon with air 15, by burning the ftraw on
a grate affixed to the bottom of 1t— the
fmoke of which 1s infufed into the Bal-
loon by a tube, to which there 15 a cock
to let it out as occafions may require.

Of this he has made feveral experi-
ments in the prefence of many thoufand

{peCtators m Paris; amongft whom were
C 2 fome
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fome of the firft rank n life and letters.
—But the greateft experiment which has
as yet beenr made, was that on the 19th
of O&ober lalt by the Swieur Girond de
Villette and Mon{. Rozzer. ‘The Balloon
conftrulted for this purpofe was fixty feet
long and forty broad, which being filled
with air made by the {moke of wet ftraw
was capable of taking up thefe two en-
terprizing Philofophers, together with the
weight of the gallerv attached to it, and
feveral pounds weight of fuel.

They took the opportunity of a dav
when the wind blew acrofs the city of
Paris, and afcending at one fide Port St
Jacques, crofled over to the Fauxbourgh
St. Martin, that 1s, by way of making
it more familiar to an Englith ear, (fup-
poling the experiment was made in Lon-
don) as if they afcended at St. George's
Fields, and traverfing acrofs the city,

came down in one of the fields near 1{-
hington.
The
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The height they afcended was made

by a computation, which was taken as
they pafled over the church of St, Sul-
pice, and 1s faid to be 1650 feet,
which is more than four times higher
than St. Paul’s.. In this region (contrary
to the received opinion of moft philofo-
phers, that man could not live in fuch
rarefied ar) they could breathe freely;
and fo fupported were they by the enthu-
fiafm of their enterprize, that they had
refolution enough to enjoy the birds eye
profpe¢t of fo ftupendous a height, and
clearly fce Neully, St. Cloud, Seve,
Ifly, Ivri, Charenten, and Choify—Some
of thofe place 48 miles from the capitol.
The gardens about Paris appeared to them
like éaugziez‘.r, and the people paffing and
re-pafling (according to the ftrong ex-
preflion of Mon{. Rozier) “ Lke fo many
““-mutes in a cheefe.”—No bad fituation
to humble the pride of maun, and make
him feel his individual littlenefs and in-
ﬁgniﬁéaucy in the great {cale of Creation.

In
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In refpe& to the weight an A Bal-
lcon can carry, 1t muit depend on the
fize. 'That conftru@ted by Mr. Biaggini,
and lately let off n the Artillery Ground,
Moorfields, was ten feet diameter, and
could have carried about fixteen pounds™—
{o that by a computation of this kind, on
a more enlarged {cale, the exa® weight
can be rcadily afcertamned-—that lately
{fent vp mn Paris, which we have been
juft defcnibing, was fixty feet long, aud
forty broad—and muft have carried up
(computing the weight of the two men,
the gallery, and ftraw) not lefs than be-
tween three and four hundred weight.

In refpet to its rate of travelling n

the arr, we may very well {uppofe 1t at
leaft fifteen miles an hour from the ave-

rage calculation of experiments which

* Mr. Biagpini has juft now prepared another 4ir Bal-
lcex, which ke is exmbiting at the Pantheon, and which
he thortly intends to let off in the Artillery Ground, 16

feet dizmeter, and of force fufficient to carry up a child
of eight years old,

have
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have been made, without allowing for
the lofs of time 1n the perpendicular afs
cent, and the obftrutions 1t 1s fubjet to
meet with from the {hiftings of the wind;
and if in any future di{covery we thould
be able to diret 1its courfe, there is no
doubt it will travel with ftill more ve-
locity. .

Such is a brief and plain defcription
of .an Air Balloon, which has with fo
much juitice roufed the curiofity and
attention of all Europe-—a dilcovery,
we muft confefs, hitherto merely cu-
rious, but which bids fair, from the
probable improvements which may be
made in it, to be highly ferviceable to
{ociety.

- At prefent however, by this invention,
we can only afcend and defcend, and the
latter, perhaps, not always with the moft
perfe fecurity : 1t 1s befides at the mercy
of the wind, *¢ to be blown awith refilefs
““ violence round about this pendent world.”

The firft objec of improvement therefore
| will
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will be to dire its motion in the air by
the means of wimgs, or feathered oars.
This may appear vifionary to fome; but
we have authority to afiure the Public,
that not only the original inventor of the
Air Balloon 1s bufied 1 this projeét, but
fomething of a fimilar nature 15 now i
great forwardnefs amongft ourfelves, un-
der the dire&ion of a Scotch artift, who
15 already fupported by a iubicription of
feven hundred guineas to complete 1t.
The machine 15 to be in the form of
a bird ; the body is to contain the in-
flammable air; the fhaft of the wings to
be nine fect long, and mine inches wide ;
both to be made of the pureft elaftic
{teel ever wrought m this country, and

the whole 1s to be worked and directed
by a Perfon who 1s to go up in a bafket

attached to the machine.
This once obtained, the ufes which

might anfe from 1t arz many and various.

On the firft report of a country being

invaded, an Air Balloson would fave the
expences
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expences of meflengers, pofts, &c. from
the coafts to the main army, as at the
height 1t afcends, with the affiftance of

glafles, the number of the enemy, toge-
ther with their place of landing, might
be communicated with great difpatch.

A general likewife in the day of battle.
would derive {ingular advantage by going
up 1 one of thefe machines; he would
have a bird’s eye view not only of every
thing that was doing 1n his own, but the
enemy’s army, and by fending down his
orders occafionally (which may be done
by the means of a plummet) he may
literally be faid

“ To ride in the whirlwind, and direct the florm.

Obfervations at Sea may likewife be
made at a greater diftance, and withagreater
certainty than at prefent, which would
not only be ufeful in tume of war, and
“preventive of accidents at all times, but
add perhaps extenfive difcoveries to our

terreftrial globe,
D During
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During fieges they may be rendered

particularly ufeful, by obferving the

works of the enemy, and of courfe ren-
dering them ineffettual. Had ‘this dif-
covery been known even {o late as the
ﬁege‘of Gibraltar, 1t would have {aved
that brave garrifon fome lives, and great
labour, as occafional turrets were obliged
to be built the better to obferve the opera-

tions of the enemy—all which an Air
Balleon would have faved. In cafes of

fires in capitals or large towns, an Air
Ballloon let oft would 1nftantly afcertain
where the fire was, and of courfe occa-
fion a more direft and {peedy affiftance.
To maintain a war of pofts, as was
pretty much the cale 1 the late war in
Amenca, an Air Balloon would be of the
moft fingular advantage. For inftance,

had the troops 1n that unfortunate expe-

dition to Albany been provided with this

celebrated difcovery, to give neceffary fig-
nals and intelligence to the detachment
who were to fupport them; the effes
‘ of
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of that unfortunate day would not be
recorded, as they now are, mn the debili-

tated and humiliating ftate of Great Bri-
tam L

In Natural Phllofophy 1t bldS fair to
make many great and confiderable ‘im-
provements. It 1s well known, that our
arcat philofopher Dr. Franklyn, by means
of an artificial Kite, has already drawrr
down lightning from the clonds: Why

may not this experiment be improved by
means of an Air Balloon? When the
appearance and approach of clouds prog-
nofticate lmrnedlate thunder, an Air Bal-
Joon ¢ arrymg up condultors might draw:
it down; and feparate that force, which
oft has proved fatal to the lives of many.
In the Weft and Eaft Indles, where
thunder ftorms :are infinitely more fre-
quent and’ mifchievous than in thefe coun-.
tries, 1t would be a difcovery’df the moft:
falutary kirid, and as its que&sfwould
be of fuch material advantage to the na-

tives, there 1s little doubt but fuch fur-
D 2 ther
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ther improvements may be made, as the

very bad effes of thunder may 1n a great
meafure be prevented.

Phyfics may keep equal pace with the
otherimprovements in Natural Philofophy:
for as the great organs of our fenfes, taft-
ing, feeling, hearing, and fmelling, are
communicated to us thro’ the medium of
the air, who_can fay what improvements
the confhitution might receive from fuch
quick and elevated changes? We all
know, that fome invalids are only kept
alive by what phyficians call the change of
air, that 1s, by travelling from one coun-
try or town to another—but as the air is
always allowed to be purer in its qﬁenf,
and as an Air Balloon can regulate that
afcent to precifion, the benefits may be
of the moft valuable kind. In affbmas
and decays it may turn out a ipecific,
and 1n other difeafes, though not fo pow-
erful, yet highly ferviceable.

In fhort, as the various properties of
air are at prefent {o well known to con-
tribute to the prefervation of our exift-

ence,
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ence, what are we not led to hope from
a knowledge of ufing 1it, and living in
it in a purer and more extenfive degree
than ever? The prefent period feems to
be a favourable omen for the extenfion
and encouragement of this difcovery—
as PEACE, the parent and patron of all
knowledge, has happily once more re-
vifited Europe, and calls upon 1ts philo-
fophers and artifts to erafe the ravages of
war, by the cultivation of ufeful and
ornamental fcience,

| SINCE writing the above, the Editor
1s favoured with a letter from a re-
{fpe@able correfpondent in Paris, dated
‘the 3d of December, acquainting him
of a late experiment made of the Air
Balloon, which he is happy in laying"
before the public, as it in a great mea-
{ure juftifies the fanguine hopes he enter-

tajus of its further improvement,
“ On
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¢¢ On Monday the 1ft of December
an Air Balloon, under the direGion of
Meflrs. Charles and Roberts, was let off
from the Thuilleries. It had {ufpendedtoit
a bafket, covered with blue filk and paper
finely gilt, 1n the fhape of a triumphal
car, in which Mr. Charles and Mr. Ro-
berts embarked, and mounted up 1nto the
atr, amid{t many thoufands of people of
all ranks and conditions, pernaps three
or four hundred thoufand. Befide the
Duke de Chartres and a great part of the
French nobility, there were the Duke

and Duchefs of Cumberland, the Duke
and Duchefs of Manchefter, and many
other foreign princes and nobility. The
philofophers had flags with them of dif-
ferent colours, with which, as they
mounted aloft, they faluted the admiring
world below. When they came to the
height at which they meant to fail (which
was computed to be about twice the
height of St. Paul’s) they threw down
a flag as agreed. They then glided along
a fteady horizontal track over ths Faux-
bourg St. Honore, faluting the people
as they went along, with theirr Hags;
and landed at about 20 miles diftance

- from
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from the place they fet ‘out from, being
~accompanied ( fur /a terre) by the Duke
de Chartres, and feveral of the French
and Englith nobility and gentry, who
came . almoft "at their landing. Mr.
Roberts then got out, when Mr. Charles,
after throwing out fome ballaft to lighten
the machine, afcended alone in the Bal-
Joon to the almoft incredible height of
15026 toifes, or jo052 yards perpendi-
cular, 1n about ten minutes.

““ The account Mr. Charles gives of
his obfervations during this time (which
1s publithed in the Journal of to-day)
15, that he loft fight of every thing be-
low upon earth, and faw nothing but a
wide expanfe of fine wther—that ‘the
Barometer fell from 28 to 18, and the.
Thermometer from 7 above freezing to
below 1t. He defcended about four er five
miles from the {pot he got up, near the
houte of a Mr. Farrar, an Englith gen-
tleman; where he flept that night, and was
brought’ to town by a nobleman in his
own carriage the next day, amidft the ge-.
neral acclamations of the Public.

- % The Balloon was compofed of red
and ﬁraw-coloured taffeta, which were

pieced
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pieced alternately, fo as to appear like
meridional lines upon a terreftrial globe.
The upper hemifphere was covered with
a netting, furrounded at the bottom by
a hoop, to which the car was fufpend-
ed; {fo that the elaftic preflure of the
inflammable air was equally reprefled by
all the methes of the net above. Monl.
Montgolfier attended during the whole of
the experiment.”

We are forry to add to this account,
that on the arrival of Mefl. Charles and
Roberts 1 Pans, they were arrefted by

order of the King, who, as father of his
peaple, was adviled by fome bigotted Ec-

clefiaftics to prevent the farther endanger-
ing the lives of his fubjelts.—But as great
intereft 15 making for them by the princes
of the blood, together with all the phi-
lofophers i1n Paris, it 1s thought they
will fpeedily be difcharged. Public cu-
riofity is much damped by this circum-
ftance, as the next expernment Mr. Charles
meant to make of the Air Balloon was to
take a trip 1 1t from Calais to Dover,
in which he was to be accompanied by
the celebrated Mon{. Bougamuville.

THE EN D.
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POSTSCRIPT

HE very rapid and extenfive fale of this little Trea-

& tife, which the Editor fent into the world with no
other view, than to make familiar to ordinary capacities,
an invention which may be further improved for the benefit
of mankind, induces him, in this Edition, to report what
further trials and improvements the 4ir Balloon has fug-
gefted to the philofophers of this country.

When the Editor tated the great variety of probable ufes
which this difcovery might be applied to, he was aware that
he ran fome rifque of obtaining credit with the indolent,
the fceptical, and unlettered part of mankind; for fuch is
the nature of man, that from pride, and a variety of other
caufes, equally unphilofophic, few will be brought to ac-
knowledge the pofhbility of effecting what they do not com-
prehend, particularly if the objbct 1s much out of the lau-
tude of common underftanding. It was upon the errors of
this principle that Columbus had nearly abandoned the pro-
ject of dilcovering America, that the famous Gallileo was
imprifoned fix years in the Inquifition ; and to come more
immediately to the point, that our modern philofopher,
Montgolfier, had not totally given up this his difcovery;
as on his firflt expedition, the Air Balloon not rifing propor-
tionably to public expettation, (owing to too fmall a quan-
tity of inflammable air) the populace were growing cla-
morous, and had he not at laft fucceeded, would not only
have prevented him a fecond trial, but perhaps have made
him pay dear for the firft.

Time, however, the fettler of moft things on ther true
bafis, has given to this philofopher the full credit of his 1n-
vention. . The public no longer doubt, becaufe they fee
that an Air Balleon, filled with inflammable air, afcends,
and that it carries up a weight proportionate to its magni-
tude. This fa& fo oft repeated, they likewife begin to
think it poflible fome further difcoveries may be made, to

' E render

’
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render it nfeful as well as curious; and the philolophers of
Europe, feeing this propenfity of the public, and feeling
the ardour of fcience, are now bending their minds to a
fubje&t waere they are fure of meeting encouragement and
approbation.

In this ift; we are happy to acquaint the public, that
two of our own countrymen are now bufily employed on
different rojects, which if they can bring to perfettion, 1t
15 impoflible to defcribe the number of ufeful purpofes this
inventon will give birth to.

The firft philofopher feeing that an Lir Balleon is at pre-
fent entirely governed by the wind, and fubje(t to all 1ts
changes and fhifuings, has added a pair of artificial wings
to the body of the Balloon, to be worked by the perfon
who goes up 1n the batker. This we hinted, in the firft
edition of this pamphlet, to be in fome forwardnefs; it 1s
now compleated, and the aruit, very early in the Spring,
will begin the firft journey that perhaps was ever undertaken
by man-—az joarney through the air, where, in the language
of our divine Bard, he may be literally faid “¢ to nde upon
the fightlefs couriers of the wind.”

The fecond artift demands our wonder more, as he fcorns
the auxiliary of an Air Bailcor, and means to traverfe the
air in what diretion he thinks proper, by the affiftance of
a machinoe 1in the fcrm of a canoe, to which are to be at-
tached a pair of artificial wings and tail. This apparatus
is now nearly compleated, the wings are nine feet by nine
inches, the tail about a yard and a half long, both made

of the pureft elafhc fteel, and to be worked at difcretion by
the artiit as he fits 10 his canoe.

This wonderfal attempt the Editor has feen and examin-
ed, throngn the courtefv of the Inventor, who adds. urba-
ity to a love of {cience. The wings are f4id to be con-
firafted on the model of thefe of the Weft India crow; and
tae tall, though not jo long, has fomewhat of the plumage
of a peacock. Thefe the artift works with great facility,
{fpreading and contra&tieg both at pleafure, and he now
only wzits to commit them to the air till a fecond pair of
wings are ready for him to ufe in cafe of any accident hap-
pening to the frft. '

However ftrange this laft proje& might appear, and how-
ever impralticable it may be thought for a man to fupport
his own weight with that of his apparatus, merely by the aid
of arufical wings, the idea is not new in this country; the
ceicbrated Bifhop Wilkins, a very grave and learned pre-

late
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Iate of the laft century, was fo poffefied of the certainty of
effeting this, that he wrote a book upon it, explaining its
practicability upon philofophical principles. The age he
lived'in was not, however, ripe enough for his theory ; Had
it been preceded by the fuccefs of A4ir Balloons, there is no
doubt but the public would have given lim a patient trial,
when perhaps he, who in this inftance was treated as a vi
fionary, would be confidered a great experiinental philo-
fopher. o

Leaving thofe two very extraordinary attempts to the fuc-

cefs which bids fair to-await them, the Editor cannot clofe
this poftfcript without- laying before the public an accoung
of the laft experiment which has been made of the Air
Balloon. -
- On Thurfday, the 18th of December laft, an 4s» Ballson
was launched by-a-Mr. Dinwiddie from the Bowling Green
Tavern, near Buckingham Gate; its fize was much lefs
than that let off by Mr. Biaggini at the Artillery Ground.
Its form longitudinal, very much refembling that of a pock-
et of hops; it was about three yards long, and four feet
circular. Previous to its launching, the artift found there:
was not air enough toenfure'its afcent, he therefore, in the
prefence of the {pettators, filled it exaltly after the manner
prefcribed in this treatife,® by a mixture of oil of vitrioly
filings of iron, and water, placing one end of the tube
through 2 hole in.a fmall catk, where the fumigation was
made, and the other in the neck of the Balloon.

On its firft being let off, it rofe with' fo much difficulty,
that it was forfome time doubtful whether it would fucceed
“or not; at length getting rd of the houfes which {urround-
ed it, and confequently arriving at more expanded air, .it
gradually afcended, and took its courfe fouth welt for about
feven minutes, when it was entirely out of fight.

We could difcover from the manner of this Balloon get-
ting up, and irregular motion when up,. that its beft form
thould be circular, as it not only afcends the higher but the
fteadier; the atmofpheric air {urrounding it with more forcg
and impelling it with greater certainty. -

A defire to graiifv, as early as poflible, the public curi-
ofity concerning the experiments’ of Meffieurs Charles and
Robert with the Air Balloon, Dec. 1, 1783, has induced us
to lay before them the following abftra&t of fo much of the.
difcourfe delivered by the firflt of thefe gentlemen at the

Qpening
* See Page 17,
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opening of his courfe of leQures on Natural Philofophy,
as publifhed in the Journal de Paris, No. 347 and 348,
Dec. 13 and 14, 1783, as relates to his aérial voyage.
¢« Previous to our afcenfion,” fays Mr. Charles, ¢ we
had fent up a globe of g feet 8 inches to difcover the courfe
of wind, and mark out our intended route. ‘The compli-
ment of cutting the firing was paid to Mr. Montgolfier,
and it inflantly rofe. Meanwhile we prepared to follow it
with impatience; but the perplexing circumftances® we
were in prevenied our putting 1nto execution every minute
particular that we had intended the night before. The
globe and the chanot were 1n exa& equilibrium on the
und. At three quarters after one, we threw out 19
pounds of ballaft, and rofe in the midft of a profound fi-
lence, occafioned by the emotion and aftonyhment of both
parties. Our firft pleafing refleCions on our efcape from the
perfecution and calumny which had attacked us, were heigh-
tened by the majeftic {cene which prefented itfelf to our
view ; on every fide a moft ferene fky, without a cloud, and
a moft charming diftant profpeft. As we afcended by an
accelerated progrefive motion, we waved our banner in to-
ken of joy, and, in order the better to infure ounr fafety, I
was parncularly attennive to the barometer. M. Robert ex-
amined the cargo with which our friends had ballafted our
chariot, as for a long voyage, of champaign, &c. blankets, and
furs.—Having enoogh, and to {pare, he began with throw.
ing ont one of the blankets, which {pread itfelf 1n the air,
and fell near the dome of the Affum»tion.—The barometer
then funk 66 inches, and we had ceafed to afcend, or, more
properly fpeaking, were arrived at the height of about 300
toifes. Thiswas the height to which I had undertaken to
ftop, and from this moment, to that of cur firft getting out
of fight of the obfervers at the different ftations, our hori-
zontal courfe was between 26 inches and 26 inches 8 lines
of the mercary, which agrees with the obfervations made
at Panis. We took care to throw out onr ballait in pro-
tion as we defcended by the infenfible lofs of inflammable
arr, and we raifed ourfelves fenfibiy to the fame height. Had
circumftances permitted us to regulate this ballaft with more
exaltnefs, our courfe would have been almoft abfolutely ho-
rizontal and voluntary,
~ Having reached the height of Moufleanx, which we left
2 little to the lefr, we remained for a moment ftationary.
Qur chariot turned about, and we then filed off, as the wind
directed,
* Les circonfances orageufes qui nous preffoien t.
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direéted. We foon after pafled the Seine, between St. Ouen
and Afnieres, and leaving Colombe on the left, pailed al-
moft over Gennevilliers, We had croffed the river a fecond
time ; leaving Argenteuil on the left, we paft at Sanols,
Franconville, Eaubonne, St. Leu-Taverny, Villiers, croft
I’Ifle Adam, and afterwards Nefle, where we defcended.
Such were nearly the places over which we muft have pafled
almoft perpendicularly. This paflage makes about g Paris
leagues, which weran over in two hours, with fcarcely an
fenfible agitarion in the air. During the whole of this de-
lightful journey we felt not the Jeaft uneafinefs about our
own fate or that of the machine. The globe {uffered no
other alteration than the fucceflive modifications of dilata-
tion and compreflion, of which we availed ourfelves, to rife
or defcend at pleafure, in any quantity. The thermometer
was, for above an hour, between 10 and 12z deg. above o,
owing to the infide of our chariot having been warmed by
the rays of the fun. Its heat foon communicated itfelf to
our globe, and contributed, by the dilatation of the inflam-
mable air within, to keep us at the fame height, without
being obliged to lighten our ballaft ; but we fuffered agreater
lofs : the inflammable air dilated by the fun’s heat, efcaped
by the appendage to the globe, which we held in our hands,
and loolened, as circamftances required, to let out the air
too much dilated. By this ealy method we avoided the ex-
panfions and explofions which perfons unacquainted with
thefe matters apprehended. The inflammable air could
not break its prifon, fince it had always a vent, and the at-
mofpheric air could not get into the globe, fince its preflure
made the appendage ferve as a valve to oppofe its entrance.

After §6 minutes progrefs we heard the gun which was
the fignal of our difappearing from the obfervers at Paris.

Not being obliged to confine our courfe to an horizontal
dire€tion, as we had till then done, we gave oarfelves up

to the contemplation of the varied {cenes in the open coun-
try beneath us. We thouted Vive Je Roi, and heard our
fhouts re-echoed. We heard, very dittinétly, voices faying,
¢ Are not you afraid, my friends? Are not you fick? What
¢ a clever thing it is! God preferve you! Farewel, my
¢ friends '=-We continued waving our banners, and we
faw that thefe fignals redoubled the joy and fecurity of thofe
below. We feveral times came down low enough to be
heard: people afked us whence we came, and what time
we fet out; and we afcended bidding them farewel.—Ascir-
cumftances required, we threw out, fucceflively, great coats,

muffs,
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muffs, clothes. As we failed over L’Ifle Adam, we flou-
rithed our banners, and atked after the Prince of Conti;
but had the mortification to be told, by 2 fpeaking trumpet,
that e was at Paris. At length, re-afcending, we reached
the plains of Nefle about half-after three, when, as I in-
tended a fecond expedition, and withed to avail myfelf of
the advantage of fituation, as well asof the day-light, I
propefed to Mr. Robert to defcend. Seeing a troop of
country people running before us over the fields, we de-
{cended towards a fpacious meadow, inclofed with fome
trees and buthes. Our chariot advanced majeftically over
a long inchned plane. Asit approached the trees, fearing’
it might be entangled among them, I threw out two pounds
of ballaft, and 1t fprang upwards over them. We ran over
above 20 toifes within one or two feet of the land, and
looked like travellers in a fledge., The country people
purfued us as children do a butterfly, without being able
to overtzke us. At length we came to the ground. As
foon as the curate and fyndics could be brought to the
fpot, I drew up 2 verbal procefs, which they immediately
ficned. Prefently galloped up the Duke de Chartres, the
Duke de Fitz-James, Mr. Farrer, an Englith gentleman,
and 2 nember of horfemen, who had followed us from Paris.
Fortunately we alighted pear a hunting-feat of the latter,
who immediately mounted his horfe, and nding up to us,
exclzimed, ¢ Mr., Charles, I am firft.” The Prince em-
braced us both i1n oor chariot, and figned the procefs. So
did the Duoke de Fisz-James. Mr. Farrer figned it 3 times.
His fisnature was omitted in the Journal, for he was fo
tranfported with joy, that he could not wnte legibly. Of
above 200 horfemea who followed us from Pans, only thefe
coald overtake us; the reft had knocked up their horfes, or
given out. After relaung a few particulars to the Dake de
Chartres, I told hum I was going off again, when would
he have me return? He replied, in half an hour. Mr.
Robert quitted the chariot, as we had agreed. Thirty

ants held down the machine. I afked for fome earth
to ballat 1t, having not above 4 or § pounds left, A
fpade was not at hand, nor were there any ftones in the
meadow. The fun was near ferting. I made a hafty cal-
colaton of the time requifite for the alteration of weight,
and giving a {ignal to the peafants to quit their hold,
I fprong vp like 2 bird. In 20 minutes I was 1500
toifes high, out of fight of all terreftrial obje&®s. I had
taken the neceflarv precautions againft the explofion of the

globe,
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globe, and prepared to make the obfervations which I had
promifed myfelf. In order to obferve the barometer and
thermometer placed at the ends of the chariot, without al-
tering the center of gravity, Iknelt down in the middle,
ftretching forwards my body and one leg, holding my watch
and paper in my left, and my pen and the ftring of the valve
in my right, waiting for the event, The globe, which, at
my fetting out, was rather flaccid, fwelled infenfibly. The
air efcaped in great quantities at the valve. I drew the
valve from time to time, to give it two vents; and I conti-
nued to afcend, f#ill lofing air, which iflued out hifling, and
became .vifible, like a warm vapour in a cold atmofphere.
The reafon of this phznomenon 1s obvicus. On earth the
thermometer was 7 degrees above the freezing point; after
10 minutes afcent it was ¢ degrees below. 'The inflamma-
ble air had not bad time to recover the equilibrium of its
temperature. Its elaftic equilibrium being quicker than that
of the heat, there muft efcape a greater quantity than that
which the external dilatation of the air could determine by
its leaft preflure. For myfelf, though expofed to the open
air, I paffed, in 10 minutes, from the warmth of fpring to
the cold of winter, a fharp dry cold, but not too much te
be borne. I declare, thatin the firft moment I felt nothing
difagreeable in the fudden change. When the barometer
ceafed to rife, I marked exally 38 inches 10 lines, the
mercury fuffering no fenfible ofcillation. From this olcilia-
tion [ dedutt a height of 1524 toifes, or thereabouts, till 1
can be more exa& in my calculation. In a few minutes more
my fingers were henumbed by the cold, fo that I could not
hold my pen. I was now Rationary, and meved only in an
horizontal dire&ion, [ rofe up in the middle of the charict,
to contemplate the fcene around me. At my ietting out the
{fun was fet on the valleys ; he foon rofe for me alone, who was
the only luminous body in the horizon, and all the reft of na-
ture in fhade. The {un himfelf prefently difappeared, and I
had the pleafure of feeing him fet twice in the fame day. 1 be-
held, for a few feconds, the circumambient air and the va-
pours rifing from the vallies and rivers. The clouds feemed
to rife from the earth, and collet one upon another, fhll
preferving their ufual form, only their colour was grey and
monotonous from the want of light in the atmofphere. The
moon alone enlightened them, and fhewed me that I was
tacking about twice, and [ obferved certain currents thac
brought me back again. I had feveral fenfible deviations,
and obferved, with furprife, the effelts of the wind, and faw

the
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the ftreamers of my banners point upwards. This phanome-
non was not the effet of the afcent or defcent, for I then
moved horizontally. At that inftant I conceived, perhaps
a little too haftily, the idea of being able to fteer onc’s own
courfe. In the midft of my tranfports I felt a violent pan
in my right ear and jaw, which I afcribed to the dilatation
of the air in the cellular conftruflion of thofe organs, as
much as to that of the external air. I was 1n a waiftcoat,:
and bareheaded, | immediately put on a woollen cap, yet
the pain did not go off but as I gradually defcended. For
- or 8 minutes [ had ceafed to afcend ; the condenfation of
the internal inflammable air rather made me defcend. I now
recolleted my promife to return in half an hour, and, pul-
ling the upper valve, I came down. The globe was now fo
much emptied, that it appeared only an half-globe. 1 per-
ceived 2 fine plonghed field near the wood of Tour du Lay,
and haftened my defcent. When I was between 20 and 30
toifes from the earth, T'threw ‘out haftily 2 or 3 poonds of
ballaft, and became, for 2 moment, ftationary, till I defcended
gently on the field, above-aleague from the place whence [
fet out. The frequent deviations and turnings about make
me imagine this voyage was about 3 leagues, and I was gone
about 35 minutes. Such is the certainty of the combinations
of our zéroftatic machine, that I canat pleafure complete 130
fpecific lightnefs, the prefervaton of which, equally volun-
tary, might have kept me in the air at leaft for 24 hours
longer. When the two Dukes faw me at a diftance coming
down, they and the reft left M. Robert to meet me, and
haftened to Paris; and the Prince himfelf moft kindly under-
took 1o give the pablick an account of us, and to quiet their
apprehenfions for us.”

FINTIAG
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