The causes of heat and cold : in the several climates and situations of this
globe, so far as they depend upon the rays of the sun, considered in order
to shew that the difference of heat and cold in other countries may be
nearly ascertained by a thermometer as it was read to the Royal Society /
by T. Sheldrake.

Contributors
Sheldrake, Timothy, -1770.

Publication/Creation
[London] : Printed for and sold by the author and by M. Cooper, 1756.

Persistent URL
https://wellcomecollection.org/works/yt5q8v3g

License and attribution

This work has been identified as being free of known restrictions under
copyright law, including all related and neighbouring rights and is being made
available under the Creative Commons, Public Domain Mark.

You can copy, modify, distribute and perform the work, even for commercial
purposes, without asking permission.

Wellcome Collection

183 Euston Road

London NW1 2BE UK

T +44 (0)20 7611 8722

E library@wellcomecollection.org
https://wellcomecollection.org



http://creativecommons.org/publicdomain/mark/1.0/







i













9 6 )

The Right Honorable

B ORGE

EARL or MACCLESFIELD,

VISCOUNT PﬂRKER,

EROES T D EN.T

OF T-HE

ROYAL SOCIETY.

My Lornp,
I SHOULD not have prefumed to
have approached your Lordfhip
with this {mall Tra&, if it had not
been honored with a hearing before

the Members of the RovaL SocieTy,

and,
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HEAT sxo COLD

Siverar CLIMATES axp SITUATIONS
oF THis GL OBE,

HE Senfes of Men are wonderful-
ly adapted to their feveral cor-

refponding Objeéts in Nature: the

Ear to Sounds, the Palate to Taftes, Fecling
to every Touch, Smelling to Odours, and the
Eye to Colours. = Almoft infinite is the Va-

| B sety
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riety of Objects that employ the Senfe of Vie
fion, and among thefe the Flowers that rife
{pontaneoudly to adorn and beautify the Face
of Nature, are not the leaft engaging. | They
have Charms to allure and gratify the Organs
of Vifion and of Smelling; they have Wifdom
and Contrivance in their Forms and Structure
to engage the Study of the Philofopher, and

to excite Meditation in the Divine: and as

their Beauty charms our Eye, their Virtues ad-
minifter to the Relief of every Animal in the
Cure of various Maladies. It is not there-
fore Curiofity, or Qrnament alone, that en-
duces us to with we could teach the vegetable
Productions of other Countries, to grow in
Englith Ground, but Health and Piety join
our Ideas of Beauty, and all perfuade the Cul-
ture of every fair and ufeful Flower, Herb,
Vegetable and Tree, whether it be the Growth

of this or the remoteft Clime.
As
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As we have no certain Rule for determining
the Heat, that exotic Plants may require in Sum-
mer,nor unlefs by dear-bought Experience what
Degree of Cold they could with Safety bear in
Winter, I was led to confider, whether it might
not be poffible to difcover fome Method for de-
termining how much lefs the Cold of the Win-
ter in more Southérn Climates might be, than
in ours, and in what Proportion their Heat
alfo might probably exceed that of our Sum-
mers, by adjufting a Thermometer fo as to
afcertain the Difference; that if it were pofiible
we might, by the Affiftance of good Green-
houfcs, Thermometers and Stoves, have the
Pleafure of feeing Exotics here in almoft the
fame Beauty and Perfetion as in their na-

tive Countries.

With this View I attentively and conftantly
regarded the Changes of Seafons, and the Rife
and Fall of the Spirits in the Thermometer,

B 2 knowing
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them in Summer, compared with the external
Air, though, by a Thermometer, little, if any
Variation is difcoverable in the fame Places, in
oppofite Seafons. The ingenious Dr. HALEs,
in his Vegetable Statics pag. 62. from the ho-

nourable Mr. BovLE, tells us, that the Spirits
both Summer and Winter ftood at Temperate

in a Cave 130 Feet from the Mouth of it, and
8o Feet below the Surface of the Earth; which
natural Warmth of the Earth is what fecures
Springs and all other Bodies from being frozen,
few Winters proving fo cold as to penetrate
the Earth to more than twelve or fourteen
Inches below the Surface.

The Tranfitions from the greateft Heat to
the greateft Cold that we feel, in the Air
embracing our Globe, is chiefly owing to
the Elevation and Depreflion of the Poles,
which caufes fo great a Change in the Situation

of the Earth, that the Obliquity and Perpendi-

cularity,
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the Approach of the Sun, and as gradual a
Decreafe of Warmth, or Increafe of Cold, al-
ways attend his Departure; but this is not o
either on the Continent or the Iflands.

There are many Accidents that occafion very
great Variations from fuch regular Changes,
from Heat to Cold and from Cold to Heat.
Such as the Situation of Hills, Mountains, and
the Declivity of Land from a true Plane: if
the Defcent be towards the South it will be
warmer than it would be if towards the
North,

Clouds will fometimes propagate Heat by
Refle&tion, and Water - clouds will make the
Air cool,

Winds from the South, if without Rain, and
from the South-weft, always increafe Warmth ;
as on the contrary, Winds from the Eaft,
North-eaft, North and North-weft,always bring
a colder Air with them, than was felt before

they
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~ Light, compared with that of the Sun; but
no Heat is to be raifed from any Collection of
its Rays. For the fame Reafon that the Moon
reflects no Heat, the Tops of Mountains in hot
Countries are feldom free from Snow, becaufe
the Whitenefs of the Snow refleéts the Heat
'baq;k again in fuch a Divergency as to prevent
any Heat from being generated, And there-
fore the Plants that grow upon Mountains in
hot Countries, will alfo g-mw upon Plains in
- colder Countries ; this is evident from the Ce-
dars which flourith in the Botanic Garden at
Chelfea. But as the greateft Dimenfion of
Mountains is towards their Bafe they gradually
. acquire Warmth, till it becomes nearly uni-

form with the Plain on which they ftand.

Heat is always increafed or diminithed, as
the Colour of the Body, on which the Rays
of the Sun fall, is light or dark, or admits of

different Shades from white to black ; and as
the
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the Surface of the Body is ragged or fmooth,
Black abforbs Light, and if the Surface be
rough, it will grow warm much fooner than if
it were fmooth : White, on the contrary, re-
flects Light and Heat, and that more vigorouily
from a polifhed Suyrface. Thig is the Reafon
why white Bodies are {lower in taking Firc
than thofe that are black. The fame holds
true of all intermediate Degrees of Colour, in
Proportion as they recede from the grand Op-
pofites, black and white. If we walk on a
black Sand, or dark dry Soil, our Feet will
grow very warm from the Heat that the Sand
or Soil has imbibed from the Sun, but our
Faces will feel little, if any Warmth refleCted
from the fame Soil : whereas if we walk on
dry Chalk, white Sand, &¢. our Feet will not
acquire any confiderable Degree of Heat from
them, but our Faces will feel, by a ftrong Re-
flection of Light and Heat from fuch white

Ground
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Ground or Sand, a very fenfible Alieration,
which will be aggravated, if the Sun fhine
ppon us at the fame Time.
All Increafe of Heat above Temperate is
owing to the Rays of the Sun becoming daily

more and more perpendicular, for the Reflection

becomes ftronger as the Rays defcend in more
dire& Lines, are preft clofer,and continue longer
above the Horizon, Cold, on the contrary,
increafes in Proportion as the Sun’s Rays be-
come more oblique, for by this Obliquity they
are thinner, more difperfed and fainter, which
muft daily diminifh and abate the Force of Re-
fleCtion. Not that we have our greateft Heat
when the Sun is in Cancer, and neareft vertical
on the 21 of June, nor our greateft Cold
when the Rays of the Sun, at his Entrance in-
to Capricorn, are moft oblique, and thin, being
extended to their greateft Length, when Days
are fhorteft and the Sun’s Stay longeft below

our
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From what has been faid it is evident, that
Heat and Cold are caufed by the Rays of the
Sun being more or lefs vertical, from whence
proceed not only the different Degrees of Heat
and Cold in different Climates, but alfo the
Variety of Seafons in one and the fame Climate,
{o neceflary for the Produétion and Growth of
all the various Tribes and Species of Animals,
Infcéts, Vegetables, which require different De-
grees of Heat and Moifture.

I tryed with a Thermometer Tube, which
was not fixed to a Board, how much the Heat
of the Sun would raife the Spirits in the Tube
higher than they were at in a Room of a
South Afpe&, in which I keep my Standard
Thermometer, the Windows being open, and
I found the Sun’s Rays affifted by the Reflec-"
tion of them from a red Brick-wall at about
three Foot Diftance raife the Spirits, in the
hotteft Part of an Afternoon in July, 20 De-

grees
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grees dbove the Height they were at in the
Chaﬁ:ber at about ten Feet from the Window:

By this Experiment we fee how the Rays
of the Sun on one Side and the Refle@ion of
them on the other Side of a Thermometer
Tube raifed the Spirits to a Heat fomuch
fuperior to what they were in the Chamber,

as above mentioned.
As the Earth, like all the other Planets;

moves in an elliptic Orb round the Sun, we on
the North-fide of the Equator enjoy thereby
cight Days more of Summer, reckoning from
the vernal to the autumnal Equinox, than the
Inhabitants on the Southern Side of the Equa-
tor, whofe Winter is eight Days longer than
ours, This together with their greater Diftance
from the Sun, makes it reafonable to fuppofe
that their Cold alfo continues longer, and is
more intenfe. Which Providence has provided
as a Counter-ballance for the Good of his Crea-

tures,
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tures, that by the Earth’s nearer Approach to
the Sun in their thorter Summer than ours, it
might receive a Degree of Warmth, as much
fuperior to what we have, as the Cold of the
Southern Winter may exceed that of the Nor-
thern.

I am induced to think, as the Rays of the
Sun, darting through the Atmofphere in our
Winter’s. Solftice, are, by their Obliquity, near~
ly fourtimes the Length they are in Sum-
mer, which is evident from the different Length
of Shadows at thofe oppofite Seafons, that this
greatly helps to vary the real Aion and to
abate the full Force of the Sun’s Rays, which,

if it did not, any thing in a true Plane to the
Sun in Winter would be heated nearly, if not
equal to, a Plane under the Sun in Summer.
This plain Appearance of the Sun through the
Atmofphere is probably the true Reafon why
the Sun appears of a larger Diameter in De-

cember
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and Cold that we feel in the Air, as well as
the Changes that are produced on the Surface
of the Earth and Waters, &e. are owing to the
diverging or converging of the Sun’s Rays, their
Obliquity or Perpendicularity. By the latter
Motion is increafed, and thereby Warmth or
Heat in equal Proportion ; and by the former
Motion is abated, and therefore Cold will in-
creafe continually as Acion decreafes and Bo-

dies come neareér to a State of Reft, Here we
muft not forget that the Changes of the Wind

will alfo influence and prevent the regular Al-
terations of the Air, &¢. I have feen the
Spirits in the Thermometer at the 4th Degree
when the Sky has been clear, very little Motion
in the Air, the Heat almoft infupportable, and
the Flefh in the Market began to be offenfive
before 3 in the Afternoon ; and the next Week
the Spirits rofe one Degree higher, the Sun not

obfcurd but a brifk Wind then blowing, no
C fuch
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Gemini on the 21 Day of May, at twenty
Degrees North Latitude, the Sun fpends one
intire Month in going three Degrees and thirty
Minutes, or till he enters cancer and touches

the Northern Tropic, and another Month in

returning back from the Tropic till he arrives
at Leo, on the 23 of July: in all which
Time, being Sixty Seven Days, the Sun is as
near the Tropic, as he s to the Equator for eigh-
teen Days. Hence it appears reafonable to fup-
pofe, notwithftanding the Sun pafies the Equa-
tor twice in the Space of Twelve Months, as
fpending only Thirty-fix Days in thefe two
Tranfits, that the Heat under either of the
Tropics may be as great, if not greater than
under the Line.

Secondly, For a further Proof of the Proba-
bility that the Heat under the Tropic is as great,
if not greater, than under the Line, I {hall juft
ebferve the Difference of the Time of the Sun’s

C 2 Motion
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der the Tropic than under the Equator; which

muft certainly conduce to the increafing of the

tropical Heat to a greater Degree than of that
under the Equator.
Having proceeded thus far, I {hall now de-

feribe the Method T ufed for making the Scale.
Having attentively and duly confidered the

foregoing Caufes of Heat and Cold, I took a
Thermometer, and keeping it in one conftant
Place, I carefully obferved, and marked the
greateft Variation of the Spirits, by which I
obtained their Height in the Heat of a kind,
good Summer, and their Defent in a hard
Froft. I then defcribed a large Circle of feve-
ral Foot diameter, and, according to the com-
mon Rules of Geometry, divided it into De-
grees, &c. and according to the known Rules
of Geography laid down the Tropics, Circles,
‘Paralels, @c. Having done this I drew a Line
in a true Plan from North to Scuth, fuppofing

C 3 the
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Degrees of Northern Latitude, is laid down
by Menfuration ¥, |

This being finithed, I proceeded in like
manner for making the fecond Table under the
fame Title as the firft, the Sun being vertical
under the Equator, as in Libra and Aries; and
the third alfo under the fame Name, the Sun
being in Capricorn ; which fhews how much
thefe Northern Countries are removed further
from a true Plan, under a vertical Sun, in
December, than they are in June. In thefe
two laft Tables, the Difference is laid down at
every five Degrees, and may be of the fame
Ufe on the South as on the North Side of the
Equator.

Thefe Tables being thus adjufted, I fixed
the Point of greateft Height, to which the
Spirits rife with us, in the greateft Heat of our

* Thefe fo nearly anfwer Computation, that where
there is any Difference ’tis inconfiderable.

C 4 Sum-
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fquare, will on the 21 of December be fo
difperfed by this very great Obliquity and thin-
nefs as to defcribe a true plain piece of Ground
in the fame Latitude of one hundred Yards in
Breadth and full if not more than {feven hundred
in Length when the Sun is at its Meridian
Altitude.

Having divided the Space in which the
Spirits move into the above-mentioned Thirty-
eight Degrees; and finding, by the Firft Ta-
~ ble, that the Inhabitants under the Tropic of
Cancer are nearer the Sun upon the 21 of
~ June, than we at 52°. and 42/. North Latitude

:&["E: by feven Degrees and Forty Minutes, I
 then fixed the Point of greateft Heat, as many
| Degrees and Minutes above our greateft Heat
. as the Tropic is nearer the Sun than we are.
" This increafe of Heat is very great and as
. hereafter will be thewn, is very juft and af-
ford the moft exact Point.

Upon






( 27 )
try in any Part of the Globe, how much fo-
ever it exceeds or falls thort of what we do
or may feel here in England, I f{hall endeavour
to prove the certainty of this Scheme from the
beft Authorities.

Firft as to the Coldnefs of the polar Parts
of the Globe which is very great, though not
every Winter alike, no more than wil;h us.

The honourable Mr. BovLE in his Hiftory
of Cold has feveral quotations from the Dutch
Voyage to Nova Zembla, viz. page 16—161.
¢« That the Ground was frozen in the begin-
“ ning of June”, in the fame page, he fays,
““ On the Twenty-third of June Sun-fhiny
““ Weather, yet the Heat not ftrong enough
¢ to melt Snow”,---again in the fame page,
¢ that in July and Auguift, their Heat is not
“ fufficient to melt Ice in lefs than Eight or
“ Ten Days”, and page 187, Mr. BovLEe
further fays, ¢ That in 74 and 75 Degrees

¢ North
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*“ tieth of December the Mercury in the Ther-

“ mometer fell down to Thirty-feven Degrees

“ below the freezing Point, which was

[4

Twenty-three Degrees lower than they fell
‘“ at Paris in the great Froft, 17c9. The

[,

Spirits of Wine were frozen in the other
¢ Thermometers”.

This Cold is nearly equal to the Cold in my
Tables, according to the Diftance of the Sun
and great Obliquity of his Rays. The Cold,
when the Spirits are fo low as Fifty Degrees
from the greateft Heat, is {o intenfely fevere as
to congeal Drops of Water in Half a Minute
into hard Ice: and I have feen a Glafs of
Brandy drank, the Spirit by the feverity of the
Cold fly from what remained, when the Water
on the Sides of the Glafs has immediately freezed
into a feathered Ice.

The very learned Dr. BooERHAAVE fays that
the Cold of Ice-land was at 1 Degree above O,
that
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Truth of the Cold near the Poles, I fhall now
thew their nearnefs to Truth with refpect to
the Heat and Cold of fome Countries, whofe
fituation is nearer to the Equator.
The Ingenious Mr. Ray in a Collection of

Travels which he Publifhed fays in Page 182.
“ The Winter is not very fevere (at Bagdat)

‘ in thefe Countries, which you may conclude,
¢« for, that our March Flowers, as Hyacinths,
¢ Narciffus, Violets, &c. were in full Flower
“ in December, and that the Farmers went
‘ to Plough at that Time”, wherefore I judge
their Winter is like our Spring. It isto be ob-
{ferved that their Winter ‘was not come to its

- greateft Cold, January being generally the
coldeft Month, Thefe were the Obfervations

of Dr. RowaLr, a Native of Augfburg in Ger-
many between the Forty-eight and Forty-nine
Degrees of North Latitude.

Monfr.






33 )

Twenty-fix Degrees and Forty Minutes, the
greateft Cold of Augiburg being at Forty-one
Degrees, the Cold of March there, according
to my Tables will be at about Twenty-feven
Degrees and Thirty Minutes, fomething below
Temperate, which is within lefs than one De-
oree of the greateft Cold at Bagdat in the
fame Scale: upon comparing them together, it
plainly appears that what Flowers blow with
us in the beginning of April, may Bloflom in
the middle of March at Paris, Vienna, Augf-
burg, &e. being at an equal Diftance from the
Sun, and at Bagdat or any other Place under
the fame Latitude in December.

As to Egypt the greatelt Cold at Grand Cairo
in thefe Tables is very near what we call
Temperate: take the mean Height of the
Spirits with us in November, it is gene-
rally about Cold, in all probability, the fuime
Spirits in November, at Grand Cairo, would

. D be
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" which I had recourfe to for fixing the Point

of Heat in my Tables, nor to the aforemen-

tioned Obfervations on the Cold of the in-
habited Parts of this Globe: but the excefs

of Heat, more than what we Feel, necefla-
rily arifes from the nearer Situation to the
Sun by contra&ting the Rays, &¢. and the
exaltnefs in the Point of Cold being greater
“than with us is the natural Confequence of a
further recefs from and greater difperfion of the
Suns Rays.

I can from Experinicnts made on feveral Ex-
otics, fince I formed the abovementioned Ta-
bles, aflert that any foreign Plants will perfetly
well indure the changes of our Air, till the
Spirits fall to the Cold, affigned to the Country
from which they are brought, in the Scale for
the Thermometer: by thefe Tables the growth
of Exotic Plants is brought to a greater cer-
tainty than ever, and that curions Inftrument

1) 2 the
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Swift his Tranfit is crofs the Equator, but alfo
how flow his Motion when he ecither ap-

proaches to, or departs from either Tropic.

Fourthly, a Table of Climates for finding

the Length of the Day or Night in any Coun-
try or Latitude. '

Fifthly, a Scale for a Thermometer by which

is thewn how much the Heat of Summer, or
the Cold of Winter, exceeds or falls fhort of
what is, or may be the Heat or Cold of

. England, alfo how much the Spirits are Higher

abroad, ifrifing, or lower in the Air if falling,
than in the Houfe. Likewife what Cities or
Countries lay Parallel to each other, and what
is the difference of Diftance in perpendicular
Meafure in Degrees and Minutes, (when the
Sun is Vertical in either 'Tropir.:s) of each
Couﬁtry and moft Cities.

Sixthly, a large Catalogue of Exotic Plants
with the Countries where naturally Produced,

curionily,
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Explanation of the Ficure.

A, Reprefents the Globe of the Earth, in
its Pofition on the 21 of June, when the Sun
is Vertical in Cancer: it is divided by the Equi-
noctial Line on which the Hours are marked,
and by the Tropics and polar Circle. Again,
it is divided from Pole to Pole at every Fif-
teen Degrees or every Hours Tranfit of the
Sun. This will give a tﬂ]E!‘&bIﬁ_IdEﬂjt}f the
Rifing and Setting of the Sun in the different
Latitudes and Seafons of the Year., The Line
FF. defcribes how much the Velocity of the
Sun in his diurnal Motion is greater in one
Latitude than another.

There is alfo a Circle that inclofes the Globe,

divided at every Fifteen Degrees, reprefenting
the Atmofphere.
B.B.B.B.
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Reafon be alfo leflened. D.D. Shews that
47°. Latitude is as near the Sun as the Equatnr:
the Angle of Incidence being equal in both,
the Velocity of the Sun lefs, and thereby the

Heat at 47°. Latitude may be equal to the
Cold under the Equinoctial Line.

C2. C2. Shewsthe extream Obliquity of the
Suns refleCted Rays at London, and how vaftly
wide the Angle of Incidence difperfes the Rays

' of the Sun in Winter, or when the Sun is in

Capricorn. The taking this point for the fita-
ation of London in Winter on the South-fide
the Globe could not eafily be avoided without
drawing another Diagram, to avoid which as
well as the placing London in Winter fo far
North, as not to be Inhabitable, I thought it
would be pardonable if I reverfed its Situation.
E.E. A pricked Line drawn parallel under
-a Vertical Sun in Cancer and touching the
Globe in that Point to thew how the Diftance

from






" ADVERTISEMENT.

The following Works by the fame Author
T. SHELDRAKE, and to be bad of him at the
Sign of the Black Boy, in the Strand, between
Sz, Martin’s Lane and Lancafter-Court.

I. TheTables mentioned in the foregoing Papers
- for finding by 2 Thermometer the Heat and
Cold of other Countries that Exotic Plants

may be raifed in Summer and preferving
from Cold in Winter.

Now Publithing in Numbers by Subfcription,
. BOTANICUM MEDICINALE;

II. Or an Herbal of Medicinal Plants on the
Lift of the College of Phyficians, Defcrib-
ing their places of Growth, Roots, Leaves,
Flowers, Time of Flowering, Fruits, Seed-
Veflels, Seeds and Time of Ripening their
Fruit, Colours and Parts ufed in Medi-
cine, and what preparations are kept in the
Shops. Together with their Medicinal Vir-
tues and Names in Nine Languages.

Note, fuch Plants as grow in England are

~ Drawn from the Life, with the greateft Exa&-
‘nefs, all fuch Flowers or Parts of Flowers,
as are too {mall to be diftinguithed by the
Eye will be Magnified and marked on the
Plates,

This






