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The Philofophical Tranfactions
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ParT Il

Conmining the
PHYSIOLOGICAL PAPERS.

Cuar L
Phyfiology. Meteorology. Pneumatics.
© L HE Heat of Winter Air, when Water bcEins A Scale of sbe

to freeze. This Heat is known by rightly ﬁ':mt U4

placing the Thermometer in Snow prefied ._:'; "i; :
, at what Time it begins to thaw. G
©, I, 2. The Heat of Winter Air. d
2, 3, 4- ‘The Heat of the Air in Spring and Autumn.
4 5 6. The Heat of the Air in Summer.

3 The Heat of the Air at Noon, about the Month of July.

12. | 1 | The greateft Heat that the Thermometer receives the
Contatt of a Human Body. This Heat is much the
fame as that of a Bird fitting upon her Eggs.
149, | 12 | The Heat of a Bath, which is almoft the greateft that any
one can endure Jong, with his Hand agitated and im--
merfed in it. The fame almoft is the Heat of Blood
juft let out.
37 |35 | The greateft Heat of a Bath that any one can. endure
: Jong, his Hand being immerfed and at reft in it.
207% |13 | The Heat of a Bath in which Wax fwimming and melt«
ing, by moving about grows hard and lofes its Tranf-

rency.
24 |2 Thl:: Hcg’ of a Bath in which Wax fwimming grows li-
quid by the Heat, and is preferved in. continual Flux
without Ebullition.
28+% | 23 | The intermediate Heat between the Degrees in which the
Wax melts and the Water boils.
34 V23| The Heat by which Water boils violently, and a Mix-
ture of two Parts of Lead, of three Parts of Ps:wm-c,l
an
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A Scale of the Degrees of Heat,

and of five Parts of Bifmuth grows ftif in cooling.

Water begins to boil by a Heat of 33 Parts, and in

boiling conceives a Hear of more than 321 Pares, Bur

Tron with a Heat of 35 or 36 Parts ceales to excite an

Ebullition, when hot Water is dropt upon it; and of
7 Parts, when cold Water does the fame.

The leaft Heat by which a Mixture of one Part Lead, of
four Parts Pewter, and of five Parts Bifmuth, grows
hot and melts, and is preferved in a continual Flux.

The leaft Heat by which a Mixture of equal Parts of
Pewter and Bifmuth melts. This Mixture cools and
coagulates by a Heat of 47 Degrees.

A ‘Heat by which a Mixture of two Parts of Pewrer, and
one Part of Bifmuth is melted, as alfo a Mixture of
three Parts of Pewter, and two Parts of Lead. Buta
Mixture of five Parts of Pewter, and of two Parts of
Bifmuth, cools and grows ftiff with this Heat. And
a Mixture of equal Parts of Lead and Bifmuth does
the fame.

The leaft Heat by which a Mixture of one Part of Bif-
muth, and eight Parts of Pewter is melted. Pewter
alone is melted with a Heat of 72 Parts, and cools and
grows ftiff by a Heat of 70 Parts.

The Heat by which Bifmuth is melted, as alfo a Mix-
ture of four Parts of Lead, and one Part of Pewter.
But a Mixture of five Parts of Lead, and one Part of
Pewter, grows ftiff when melted, and cools in this
Heat.

The leaft Heat by which Lead is melted. Lead grows
hot and melts in a Heat of 96 or 97 Parts, and cools
and grows ftiff in a Heat of 95 Parts.

The Heat by which Bodies heated in the Fire by cooling
quite leave off to fhine in the Darknefs of the Night,
and again by growing hot begin to fhine in the fame
Darknefs, but with a very faint Light which can
hardly be perceived. In this Heat a Mixture of
equal Parts of Pewter and Regulus Martis will melt ;
but a2 Mixture of feven Parts of Bifmuth, and four
Paéts of the fame Regulus Martis, will cool and grow
ftiff.

The Heat by which Bodies heated in the Fire grow red
hot, but not fo in the Twilight. By this Heat a Mix-
ture of two Parts of Regulus Martis, and of one Part
of Bifmuth, as alfo a Mixture of five Parts of Regulus
Martis, and one Part of Pewter, by cooling grows ftiff.
The Regulus by itfelf grows ftiff with a Heat of 146
Degrees. 7




A Scale of the Degrees of Heat.

161 | 431 The Heat by which Bodies heated in the Fire plainly

grow red hot in the Twilight, juft before the Rifing
or Setting of the Sun, but not fo in open Day-light,
or but very obfcurely.
192 | 5 | The Heat of burning Coals in a fmall Kitchen Fire,
made of bituminous foffile Coals, and without blowing
{ with Belloas. The fame is the Heat of Iron in fuch
a Fire, that grows red hot as much as it can. The
Heat of 'a fmall Culinary Fire made of Wood is
fomething greater, perhal?s of 200 or 210 Degrees.
But the Heat of a large Fire is fomething greater fill,

efpecially if provoked by the Ufe of Bellows.

in the firft Column of this Table we have the Degrees of Heat in
Arithmetical Progreffion, beginning the Computation from that De-
gree in which Water begins to freeze, as it were from the loweft De-
gree of Heat, or the common Limit of Heat and Cold, and making
¢the external Heat of 2 Human Body to be 12 Degrees. In the fecond
Colunin are had the Degrees of Heat in Geometrical Progreffion, fo
that the fecond Degree is as great again as the firft, the third as grear
again as the fecond, and fo on; and the firft is the external Heat of the
Body of a Man adequate to Senfe. Now it appears from this Table,
that the Heat of boiling Water is almoft three Times greater than the
Heat of the Human Body, and that the Heat of melted Pewter is fix
Times greater, and the Heat of melted Lead is eight Times greater,
. and the Heat of melted Regulus is twelve Times greater, and that the
ordinary Heat of a Culinary Fire is 16 or 17 Times greater, than the
fame Hear of a Heman Body.

This Table was conftructed by the help of a Thermometer and a
piece of red hot Iron. By the Thermometer 1 found the Meafure of
all the Degrees of Heat, till I came to the Heat with which Pewter is
melted, and by thered hot Iron I found the Meafure of the reft. For the
Heat which red hot Iron communicates to cold Bodies which are conti-
guous to it, in a given time, thatis, the Heat which the Iron lofes jn
a given time, is as the whole Hear of the Iron. Therefore if the Times of
cooling are taken equal, the Heats will be in a Geometrical Ratio, and
therefore are eafily found by a Table of Logarithms.

Therefore firft 1 found, by a Thermometer con2ru@ed with Linfeed
Oyl, that when the Thermometer was put into melting Snow, th:
Oyl took up a Space of 10000 Parts. The fame Oyl rarified by a
Heat of the &irft ree, or by that of a human Body, took up the
Space 10256 ; and by the Heat of Water juft beginning to boil, it
tovk up the Space 10705, and by the Heat of Water boiling vehe-
mently it took up the Space 10725, and by the Heat of melted Pewter
cooiing, when it began to be ftiff and put on the Coniiftence of an
Amalgama, it took up the Space 11516, and the Space 11496 when
it was quite fliff. Thercfore the rarified Oyl was to the dilated i;l the

: atio



Dr. Hook’s Marine Barcmeter.

Ratio of 30 to 39, by the Heat of the human Body ; in the Ratio of
15 to 14 by the Heat of boiling Water ; in the Ratio of 15t0 13 by
the Heat of cooling Pewter, when it began to grow ftiff and coagulate ;
and in the Ratio of 23 to 20 by the Heat by which cooling Pewter
grows quite ftiff. The Rarefation of Air with equal Heat was ten
times greater than the Rarefattion of Oyl, and the Rarefaltion of Oyl
was about 15 times greater than the Rarefaftion of Spirit of Wine.
And from what is here found, by fuppofing the Heat of the Oyl
proportional to its Rarefaétion, and for the Heat of the human Body
writing 12 Degrees, the Heat of Water when it begins to boil will
come out 33 Degrees, and when it boils vehemently 34 Degrees ; and
the Heat of Pewter either when it melts, or when it begins to cool
and becomes of the Confiftency of an Amallgama, will be of 72 De-
grees, and when it cools and grows hard, of 70 Degrees. -

Thefe things being known, that I might find the reft, I heated a
thick piece of Iron till it was red hot, and taking it out of the Fire
with a hot pair of Pincers, I immediately put it in a cold Place,
where the Wind blew conftantly 3 and Eutting upon it little Particles
of different Kinds of Metals, and other Bodies that would mele, I
obferved the Times of Cooling, till all the Particles grow ftiff and loft
their Fluidity, and the Heat of the Iron was equal to the Heat of the
human Body. Then fuppofing that the Excefles of the Hear of the
Iron and the rigid Particles above the Heat of the Atmofphere found
by the Thermometer, are in Geometrical Progreflion when the Times
are in Arithmetical Progreffion, all the Degrees of Heat became known.
I placed the Iron in a Wind blowing uniformly, and not in a quiet
Air, that the Air heated by the Iron might always be carry’d away by
the Wind, and the cool Air might fucceed in its Place with an uniform
Motion. For thus equal Parts of the Air would be made hot in equal
Times, and would conceive a Heat proportional to the Heat of the
Iron.

Now the Heats thus found will have the fame Proportion to one ano-
ther with the Heats found by the Thermometer, and therefore we
have rightly affumed, that the Rarefattions of the Oyl are propor-
tional to its Heat.

AnAccont of 11, Dr. Hook, who has made many Attempts to improve the Paro-

Dr.Hook's meter, and to render the minute Divifions on the Scale thereof more fen-

Marine Bare- g1 sudging that it might be of great Ufe at Sea, contrived feveral

meter, by Mr. Jag . 3 3 : .

E. Halley, n. Ways to make it ferviceable on Board a Ship ; one of which he explain-

269.p- 791. <€d to the Royal Society at their weekly Meeting in Grefbam-College, Fanu-
ary 2. 166}, fince which Time he hath further cultivated the Invention,
and fome Years ago produced before the faid Society, the Inftrument I
am now to defcribe.

The Mercurial Barometer requiring a perpendicular Pofture, and
the Quickfilver vibrating therein with great Violence upon any Agi-
tation, is therefore uncapable of being ufed at Sea, (though it lahaih

tely



Dr. Hook’s Marine Barcmeter.

Ratio of 40 to 39, by the Heat of the human Body ; in the Ratio of
15 to 14 by the Heat of boiling Water ; in the Ratio of 15t0 13 by
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and in the Ratio of 23 to 20 by the Heat by which cooling Pewter
grows quite ftiff. The Rarefattion of Air with equal Heat was ten
times greater than the Rarefaltion of Oyl, and the Rarefattion of Oyl
was about 15 times greater than the Rarefaltion of Spirit of Wine.
And from what is here found, by fuppofing the Heat of the Oyl
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