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VI. An Account of a Book, intituled Chriftiani
Ludov.Gerften Tentamina Syftematis novi
ad mutationes Barometri ex natura ela-
teris aérei demonftrandas, cuiadjeta {ub
finem, Diflertatio Roris decidui errorem
antiquum & vulgarem per oblervationes
& experimenta nova excutiens, Fran-

cofurti MDCCXXXI11, i 8%

Shall not here give any Account of the various Hy-

pothefes, which have been invented by the Learn-
ed, to folve the feveral Phenomena of the Barome-
ter, and to explain the Changes of the Weather con-
fequent upon the Rife and Fall of the Mercury,
but refer my felf to the ingenious Author of this Ef-
fay, who allo propofes a new one, drawn from the
Nature of the Elafticity of the Air, and delivered
after the manner of the Geometricians.

The Effay itfelf confifts of three Chapters; the
firlt is wholly Mathematical, containing a new The-
ory concerning the Propagation of tremulous Vibrati-
ons along a Series of contiguous elaftic Bodies. The
fecond applies this Theory to the Solution of the
chief Appearances of the Barofcope, and the laft
explains the feveral States or Conftitutions of the
Air and Weather connefted with them.
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To give a clearerand fuller Apprehenfion of this
Matter, our Author thinks it neceflary to alter the
common Definition of Elafticity,and ufe the following
new Terms: The natural Equilibrium of an Elaftie
Body ; its violent Equilibrium ; andthe Line of a tre-
mulous Vibration,

By the #atural Equilibrium of an Elaftic Body,
Mr. Gerflen meansthe external Figure and Extenfion,
which an Elaftic Body naturally has,when free from all
external Preffure. By a wiolent Equilibvinm, he un-
derftands that State or Degree of Expanfion which an
Elaftic Body is kept in by fome external comprefling
Force ; and he calls that the Line of a tremulous
Vibration, which a Pointtaken at Pleafure in an Ela-
ftic Body defcribes during the Vibration.

I pafs over, for Brevity {ake, the Corollaries drawn
from his Definition of Elafticity concerning the Ac.
celeration and Retardation of a Vibration, as alfo the
Defcription and Ufe of an Inftrument contrived
to prove the Truth of what he had advanced ; nor
fhall I take any particular Notice of Prop. III,
IV, V, and VI, wherein he treats of the Velocity
of the Elaftic Bodies in their tremulous Vibrati-
on, of the Motion of ftretched Strings, and their
ifochronal Vibrations.

In Prop. X he demonfirates, that fuppofing three
Elaftic Bodies to be detained in a violent Equilibriun
in the {ame Line of tremulous Vibration, if the mid-
dle be farther compreffed on all Sides, fo as
ftill to remain contiguous to the neighbouring Bo-
dies, it may bereftored, by tremulous Vibrations, to
a greater Extenfion tnan it had before. He then

fhews
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fhews the fame to be true, fuppofing the elaftic Body
be placed between feveral other homogeneous elaftic
Bodies, in the State of a Violent Equilibrium. Forthe
Ufe and Application of all this, he refers us tothe
third Chapter.

The XI and XII Propofitions deferve particular
Regard: Tnthe former he defcribes a Machine, by
which any curious Perfon may enquire into the Pha-
nomena and L.aws of the Propagation of a tremulous
Motion: In the latter he explains and dewonftrates
the Theory of thofe Propsgations, found out by
the Help of this Machine. “The Subftance of them
is this.

Suppofe a Series of elaftic Globules or
Rings, a, b, ¢, &c. in the Line of a
tremulous Vibration A B, tobekept in
a_wiolent Equilibriym, an Obftacle being
placed at A and B. Let us fuppofe alfo,
the laft Ring @ to be compreffed farther
towards A, &’c. {oas that the Space left
in the Line of Vibration may be taken up
by the others,

Thefe Things being {uppofed, the Au-
thor afferts, that by the Reftitution of
the compreffed Ring 2, the Force im-
preffled will be propagated through the
other Rings by an individual Acion, 7. e.
the Ring a in reftoring itfelf will firft
alt only upon b, and comprefs it by
the Difference of the Forces. Then &
being compreflfed, will transfer the Force
it reccives, not backwards, but into the

Ring
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Ring ¢, by an individual A&ion, and comprefs it
likewife in Proportion to the Difference of the
Forces, and fo on in the other Rings. So that
the Compreflion of the laft Ring or Body is to be
Yook’d upon as it were like a Subftance or Body
put ipto Motion, which continues in Motion, ’till it
meets with {fomething elfe, that makes an equal or
fufficient Refiftance.

From the Whole Mr. Gerfen draws this material
Propofition, that the Body # may after this manner
acquire, by repeated Vibrations, a greater Expanfion
in the Line A B, than it had before, provided the
Series be long enough, fo that the Force imprefled may
not be {oon refle€ted. This Matter is treated of more
at large in the following Propofitions, to the end of
the Chapter.

The fecond Chapter is an Application of the
Theory deliver’d, to the Solution of the Phxnomena
of the Barometer, after the following manner. The
Particles of Air, fays Mr. GerfZen,however unknown
in other refpe&s, are very well known to be capable
of receiving and propagating tremulous Vibrations :
From hence itfollows, as alfo from fome Prin-
ciples of Sir J/aac Newton, that the Air (as in
Prop. V) may be dilated by repeated tremulous
Vibrations ; and by Prop. VI, thefe Vibrations may
be generated or produced by a confufed Motion of the
Particles of the Air, or by the Agitation of a Wind.

The Author in Prgp. VII and VIII, undertakes to
demonftrate, that the Dilztation produced by the
Motion of a Wind, is lefs when the ambient Air has
a Motion the fame Way, than if the Wind mox{e%

wit
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with the fame fenfible Velccity againft the quieftent
Atmofphere ; but that this Dilatation would be
greater, if the Atmofphere had a Flux or Current ina
Dire&ion contrary to that of the Wind.

Mr. Gerflen demonftrates in the next Propsfition,
that a perpetual Eaferly Wind will reign in all
Places within the Tropics, arifing from the diurnsl
Heat; and that this Wind will diffufe itfelf to the
other Regions without the Tropics, and have a Di-
reCtion declining from the Eaft towards the North
or South, according to the Eituation of the Region
on the terreftrial Globe; that its Motion will be
more remifs, the nearer the Places are to either
Pole, and that the Angle of Declination from the
Eaft will be greater for the {ame Reafon.

‘The preliminary Propofitions being thus fettled,
he proceeds in Prop. XIX, to account for the rifing
and falling of the Mercury in the Barometer thus,
The Air of the Atmofphere in our Regions has a na-
tural Motion or Current, whofe Dire@ion is fitua.
ted between the Eaft and North Points of the Com-
pafs. If therefore a fpecial Wind fhould fpring up
and blow in a contrary Dire&ion, it will produce
tremulous Vibrations, and confequently Dilatations
of the Air; then equal Bulks of the dilated Air
dilated, will have a lefs Quantity of Matter than
before: Therefore the Gravity of the Air will be
leflen’d, and by Confequence the Quickfilver in the
Weather-Glafs will fall. And this Decreafe of Gravity
11 the Air, and of the Height of the Mercury in the
Barofcope, will be proportional to the Greatnefs of the
Force of the Wind and Degree of Oppofition of its Di-
rection to that of the Flux of the Atmofphere con-
undtly, This
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This, fays Mr.Gerfen, 1sthe Realon why the Mer.
cury falls when Southerly or Wefterly Winds blow,
and why the Quickfilver f{inks fo very low when thefe
Winds blow Storm. Onthe contrary, fince the Effe&
ceafes when the Caufe is removed, the Height of the
Mercury will be greater, the fewer fpecial Winds there
are blowing in a contriry Dire&ion. So that the
gentle Winds that blow from the Points of the Com«
pals which lie between the North and the Eaft are,
as the Author believes, nothing but the natural and
univer{al Motion, Current or Flux of the Atmol-
phere impeded by or meeting with very few fpecial
Fluxes. 1Ia order to illuftrate and confirm the Truth
of the Demonttration of this Experiment, he hath in
Schol. 1. quoted the Experiment of Mr. Hauksbee,
in hisPhyfrco-Mechanical Experim. Sei N .Experim.
S, pag. 114, Edit, 2.

The Defign of Prop. XX is to prove, that a {pe.
cial Wind blowing parallel to the Dire&ion of the
univerfal, will permit the Mercury to ftand at a great-
er Height, than if it had blown 1n a contrary Direc.
tion with the fame Force. This he confirms by
three Obfervations of his own in the Scholium ane
nexed.

Propofition XXI thows why the Defcents of the
Quickfilver are fucceflive, and do ufually, as well as
regularly, precede the Arrival of the Winds that caufe
them.

Propofition XXII affigns the Reafon why very
confiderable Alterations in the Rife or Fall of the
Mercury are obferved at the fame time in different
Places, though they arcat a great Diftance from each

other.
In
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In Propofition XXIII, he takes into Conlideration
what Influence the Heat has on the Variations of the
Baroféope, and denies that it caufes any fenfible
Changes : Howeves, in the fecond Scholium of this
Propofition, he explains by it, why the Limits of
the Variations of the Mercury leflen, as the Places
are nearer the 770pics.

The third or laff Chapter is taken up in ac
counting for the various Changes of the Weather con-
neCted with, or confequent upon the Rife and Fall
of the Mercury in the Weather-Glafs. 'The inge=
nious Author beginning with the Original and Man-
ner of forming Vapours, undertakes to fettle and con-
firm, upon folid Principles, that which the learned
and fagacious Dr. Halley had long ago communica-
ted to the learned World, upon this Argument.

In Propofition VI, he makes ufe of the Princi-
ple mentioned before, concerning an elaftic Body,
that it reftores itfelf to a greater Degree of Expanfion
than it was in beforeitstremulousVibrations; and ens
deavours, from thence, to explain tore particularly
the Way, that Nature takes in forming and deftend-
ing the Cavities of the vapoury Bubbles, and after-
wards emiting or detaching them from the Surface of
a Fluid. .

Propofition VIII gives an Account of what will
happen to Vapours, according to this Theory, wherr
the furrounding Air is condenfed, or rather com-
prefled by an external Caufe. Mr. Gerffen affirms,
that in this Cafe it is not poffible for them to defcend.
In the Scholium fubjoined, he enlarges upon this Sub-
jett, and maintaing, that tlg fame will happen if gx_c
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Air be condenfed by any internal Caufe, for Inftance,
Cold.

It was this Propofition, as the Author informs
us, that put him upon enquiring more exaétly in-
to the Nature of Dews, which by their Fall in a
cold or condenfed Air feemed to contradiét this Part
of his Theory. The Refult of his repeated and Ia-
boured Enquiriesis a Differtation, wherein he under-
takes to prove by a Variety of Experiments, that Dews
do not fall, as both the Vulgar and Learned believed
before, but rife out of the Karth, Of this we fhall
give a brief Account, as foon as we have obferved,
that in Propofitions 1X and X, he confiders what will
happen to Vapours in any external Dilatation of the
Air; and in Propofition XI, thows, that in that Cafe
the Clouds are refolved into Rain; and upon
this he deduces, from the two laft Propofitions, the
Reafon of the Defcent of the Mercury in the
Barometer in rainy Weather, and, on the contrary,
of its Afcent in fine Weather.

The Defign of the Differtation annexed, is to ep-
quire into t!{e Nature of Dew, expiain its Ori-
ginal and Kinds.

All Dews, according to our Author’s Philofophy,
owe their Original either to Vegetables or terreftrial
afcending Exhalations.  Such as derive their Origin
from Vegetables, he takes to be only Exudations of
their Leaves, {°c. congealed by the Air. Before he
enters upon the Proof of thefe Pofitions, he gives us
three general Obfervations regarding the Circum-
ftances that are requifite, in order to have a plenci®il

Lttt
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Dew in any Place.  As firft, the Place in the Day-
time muft be expofed to the Rays of the Sun for a
confiderable time; for in fhady Places, or where
the Sun fhines but little, little or no Dew is to be
found. There muft alfo be a confiderable Difference
between the Heat of the Day, and the Cool of the
Night ; and in the laft Place a f{ufficient Moifture in
the Earth.

In treating of that Kind of Dew which is a Secre-
tion or Exudation of a Juice in Vegetables, he ob-
ferves, that fome Plants furnith the Spe&ator with a
very entertaining Sight, the little Drops of Dew being
difpofed after a very regular, not fortuitous Man.
ner, upon the Surfaces or Edges of their Leaves.
He gives us the Figures of fome of them in a
Piate.

To determine whether this beautiful Difpofition of
the dewy Particles is owing to a Defcent from the
chill'd Air over the Plant, or a Secretion made from
the Juices of the Plant itfelf, he covered feveral
with Glafles, or earthen Veflels, having their
Mouths downwards 5 and yet the next Day plenty
of this kind of Dew appeared in its ufual regular
Form.

As to the next Species, or common Dew, he pro-
duces fo many, and fo differently made Experiments,
againft the vulgar Opinion of its Defcent that if
they be all true, it feems difficult to fupport it a-
gainft them. I fhall mention fome of the prin-
cipal.

For two Months together, viz., Fune and Fuly in
1728, every Night, feveral {mooth Plates of Brafs

2 were
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were laid upon the bare Ground ; and duringthefe Ex-
periments, he never obferved the leaft Impreflions or
“Fraces of Dew on the upper Surfaces, whreas the lower
were always covered withit. He repeated the fame
Experiments laft Year, and with the fame Succefs,
excepting in one Cafe, where a Plate lying too near
fome Lavender, was bedewed a little on that Part of
its upper Surface, which was next the Plant, the
other Part however remaining dry. He alfo
fufpended thefe Plates by Threads, in an hori-
zontal Situation, and found the Dew fpread almoft
equally over both Surfices, ar the Height of
three, four, or five Feet; at the Diftance of one Foot
and a half, the Lower was more bedewed; but at
the Heights of one, two or three Inches, the lower
was overipread with Dew, while the upper had
none,

Heis fo impartia) as to mention in Seffion XVI,
fome Experiments which he made, and at firft View
feem’d to contradi& his Theory : For Inftance, when
he ufed convex Bodies, whether round or cylindrical,
he found the- upper Surface covered with Dew, and
that, whether they were laid upon the Ground, or
fufpended at any Height from it,

This Obfervation is general,and extends to Bodies of
this Kind, that are only contiguous, as Heaps of Straw.,,
Hay or Wool. It isto Obfervations of this Kind, the
vulgar Opinion of Dews falling, owes its Birth and
main Support. Mr. Gezfen therefore propofes to
confider thefe diftin&tly in another Effay.  But-leaft
any Argument fhould in the mean time be drawn from
athem againft this Hypothefis of the Afcent of Dews
from the Earth, he oppofes Experiment to Experiment.

Thus
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Thus in Sefior XVII, he lays upon the Ground a
Board two Foot and a half long, eleven Inchesbroad,
and two Inches and a half thick, with a Quarter of
a Sheet of Writing-Paper upon it, having about an
Inch hanging over one Edge of it.

To fecure the Paper from being removed cut cf iis
Place by the Wind, he faftens it with an Awl ftuck
perpendicularly, having a round wooden Hindle, and
lays a Knife with a cylindric wooden Handie, as an
additional Weight. Upon his Return to fee what
Effe& the Dew had upon them, he found that the
{inall Part of the Paper which was extended over the
Edge, was moiftened with Dew, while the ceft of the
Paper, as alfo the upper Surface of the Board, were
dry, but the upper Parts of the Handles of the Awl
and Knife all wet.

An Experiment fomething a-kin to this was made
with a Glafs Tube laid horizontally upon a Brafs
Plate fourteen Inches {quare, having about two Inches
and a half reaching beyond the Side of the Plate.
The Tube was kept from rolling by two Paralle-
lopipeds of Lead. " The Event was, the whole Sur-
face of the Tube was bedewed, while the upper Sur.
face of the Plate remained dry. '

In Seftion XXI, XXII, we have a Set of Experi-
ments made with concave Veflels, having their Mouths
upwards, and placed at different Elevations above the
Earth. 1In thefe Cafes alfo he found no Dew at the
" Bottom of their Cavities, nor on the Sides, except
within about an Inch near the Brim.

Since Hoar-Froft is only common Dew congealed,
he applied himfelf to make fome of the fame Kind
of Experiments upon that, with Brafs Plateslaid upon

the
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the Ground as before. Thefe likewife he found co.
vered with this kind of Froft below, but free on the
upper Superficies, agreeably to his Hypothefis.

The Author clofes the Differtation with a curious
Inquiry into the Nature and Original of Hozey-Dew.
This he takes to be nothing but the Excrements of
fome Infe&ts which are to be met with, adhering to
the lower Superficies of the Leaves of Plants ; and
appeals to the Evidence of Senfe for a Demonftra.
tion.

Let any inquifitive Perfon, fays he, lay a Piece of
Paper under any of the Leaves abounding with thefe
Animalcula, and in a {mall Space of Time, he will
find a Liquor, or foft Subftance, the very fame with
what we call Ros Mellis, gathered together in good
Plenty upon it.
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