[ 103 ]

VL. Experiments on local Heat. In a Letter from James Six,
Efy. to the Rev, Francis Wollafton, LL.B. F. R, 8.

Read January 10, 1788,

DEAR SIR,

HE following experiments are a continuation of thofe
I had the pleafure of communicating to you fome time
fince, relating tothe diverfity of local heat in the atmofphere;
and confirm, in a more particular manner, my former obfere
vations refpeCting a remarkable refrigeration, which, in clear

weather, takes place near the earth; for, although its furface

in the day-time is then moft liable to be heated by the fun, yet
after that is fet, and during the night, the air is always found
coldeft near the ground, particularly in vallies. This pheno-
menon, for want of no&urnal obfervations, has been but lately
noticed * ; probably becaufe in the day-time, efpecially when

the

* Within thefe few years. ,

Mr, WiLson, in the Philofophical Tranfadtions, 1780, p 467. and 1781, p.
368. defcribing the effects of a fevere froft at Glafgow, mentions a remarkable
refrigeration, which he perceived to take place on the furface of the fnow and

hoar-froft, which funk the mercury in a thermometer laid upon it many degrees.
lower than one fufpended twenty-four feet above it,  This phenomenon, he fays,.

had reeently come wnder obferwation ; but fuppofing (I prefume) the principle of
‘refrigeration to operate only on the furface of the fnow, or hoar-froft, ‘when the
cold was fevere, it dogs not appear he made experiments at any other time,
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104 My, S1x's Experiments

the weather is ftill and warm, the difference of temperaturs
is reverfed, the refleGion of the fun’s rays from the earth
heating the air more below than it does above.

"The experiments in my former Paper ¥ were made partly in
autumn, and partly in winter; and, the local variations dif-
fering in fome meafure with the feafons, I was defirous of
continuing a feries of experiments throughout one entire year.
To this end, therefore, I fufpended proper thermometers 4 in
a thady northern afpe&, in the open air, at different heights ;
one in my garden at nine feet, and another in the Cathedral
Tower 220 feet from the ground; continuing my journal,
with the omiffion of a few days only, from July 1784 till

]uly 1785,

In the fummer of 1783, making experiments with thermometers, which I had
eonftru@ed to fhew the greateft degrees of heat and cold that happened in the
obferver’s abfence, I firff perceived this no&turnal refrigeration in the loweft firatum
of the atmofphere; for by fufpending thefe thermometers at different altitudes,
and viewing them only once in twenty-four hours, 1 found the true maximum
and minimum of the heat and cold, which had happened during that time in
their feveral ftations.

A writer in the Gentleman’s Magazine, for March 1785, p. 170, who did me
the honour to mention my former Paper, containing Experiments on Local Heat,
obfervéd, that the effets of a fharp froft, which happened in December of the pre-
eeding year, appeared to be much more fevere among the vegetables in the vallies than
on the hills ; and by taking the difference of temperature with thermometers at
that time, he found themvary from § to 17 degrees, according to their feveral
fations.

M. pe Saussure, in his Voyages dans les Alpes, Vol. II. publithed 1486,
fays, ¢ Quant i I'obfervation bien curieufe ez dien nouwvelle de M. P1cTET, que pen-
dant la nuit la couche d’air la plus baffe depuis la terre jufques a § pieds au-deffus
oft plus froide que les couches fuivantes depuis § pieds jufque a 50.”

¥ Philofophical Tranfa&ions, Vol. LXXIV. p. 428.

+ Conftruéted to give the true maximum and minimum that may happen in
the obferver’s abfence. See Philofophical Tranfactions, Vol, LXXIL p. 92. "

The
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on local Heat. , 10§

T'he refult entirely correfponded with what I had before ob-
ferved refpeting the nofurnal diminution of heat, and the
particular flate of the atmofphere requifite to produce it. ‘The
greateft variations which happened within the year were in
O&ober and June; in the former month, the thermometers
generally differed moft in the night; in the latter, moft in the
day. From the 25th to the 28th of October, the heat below,
in the night, exceeded, in a fmall degree, the heat above, at
which time there was frequent rain, fometimes mingled with
hail. From the r1th to the 14th, and alfo on the 31ft, there
was no variation at all; durmg which time likewife the wea-
ther was rainy; all the reft of the month proving clear, the
air was found colder below than it was above, {fometimes ¢ or
10 degrees. In the month of June, the greateft nocturnal
variations happened from the r1th to the r5th, and from the
25th to the 30th; at both which times there appeared to be
two currents of wind, the upper current from the S.W.,
the lower from the N.E.*. On cloudy nights, the loweft
thermometer fometimes fhewed the heat to be 2 degree or two
warmer than the upper one; but in the day time the heat
below conftantly exceeded the heat above more than in the
month of O&ober. See Tab. I. and II. +.

Being
% Sometimes thefe were rendered vifible by clouds in different ftrata, moving
in different directions, and at other times by clouds movmg in a contrary diretion
to a very fenfible current of air below.

+ The obfervations of the wind and weather were taken at Canterbury, In
all the tables, the ‘nocturnal degrees of cold belong to: the night immediately
preceding the day to the date of which they are placed.—With my thermometer
1 have fometimes fufpended hygrometers; but their movement, although as con-
formable as poffible to the moifture of the air, had not a fufficiently regular

correfpondence with the variation of the thermometers to be inferted in the
Vor, LXXVIII, P tables



106 Mr. S1x’s Experiments

Being defirous of knowing whether the noturnal refrigera-
tion increafed on a nearer approach to the furface of the earth,
I placed, in the midft of an open meadow, on the bank of the
river, near this city, two ther mometers 3 one on the ground,
and the other {ix feet above it with the fe, and the two others
before mentioned, one on the tower, and the other in my
garden, I made oblervations from the roth to the 23d of O&o-
ber, 1786. See Tab. Iil. But as the thermometer fix feet
from the gxound in the meadow, nearly agreed with that in the
garden at nine feet, I have omitted an account of the latter iy
t.hzs table of comparifon. Here I found, as before, the noc-
turnal variations entirely regulated by the clearnefs, or the
~ ¢cloudinefs, of the fky; and although they did not always
happen in the fame proportion to the refpeQive altitudes, yet,
when the thermometers differed at all, that en the ground was.
always the coldeft.

Finding fo confiderable a difference as three degrees-and: a
half, within {ix feet of the earth’s furface, I increafed the
number of my thermometers in the meadow to four; one of
them I funk in the ground, another I placed juft upon the
ground, athird L fufpended at three: feet, and a. fourth at fix
feet from the ground ; at the fame time I placed three thermo-
meters in an open garden on St. Thomas’s Hill, where the
land is level with the Cathedral Tower, and about a mile
diftant  from it; here I likewife put one in the ground, ano-
ther juft upon it, and fufpended a third fix feet above it..

tables of comparifon. It is true; when-the weather was clear and not too cold,
the upper ones indicated drynefs more than the lower but in frofty weather, the
contraction and expanfion of the hygrometers being impeded by the froft, they did.
ot in any regular manner agree with the variations of the thermometer., Wi ﬁ
Vith



on local Heat, 107

With thefe feven thermometers and the two, before men-
tioned, in the city, I continued a diary for twenty days, taking
alfo every morning the temperature of the water in the river;
but the weather proving cloudy foon after, the thermometers
~ hardly varied at all, feven or eight duys only excepted. After
this time I never retified them but when the appearance of
the weather gave me reafon to expeét that they would vary confi-
derably. fee the obfervations that were then taken Tab. IV.;
by which it appears, that the cold in the night was generally
greater in the valley than that on the hill; but that the varia-
tions between the thermometers on the ground, and thofe fix
feet above thern, were often as great on the hill as in the
valley.

“Perceiving now, that a difference of temperature was
frequently found within three feet from the ground, I refolved
to try flill nearer; but my thermometers Leing eighteen
inches in height could not be applied fo near to the {urface of
the earth as my experiment required; I therefore conftructed
two others for the particular purpofe; and by bending down
the large tube, the bulb or body of the thermometer, to an
horizontal pofition, while the fialler tubes remained in a ver-
tical one, I was enabled to afcertain the differsnt degrees of
heat from the ground to a fingle inch.

At certain times, when the weather was clear, Iexpofed
thefe two horizontal thermometers in an open place, {ufpend-
ing one of them, fo as to bring the body of it within an inch
of the ground, and the other nine inches above it, When
the variation among the other thermometers was confiderable,
I found alfo a difference between thefe; the lower one indi-
eating fometimes more than two degrees lefs heat than the

P2 upper
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upper one, although they were placed fo near to each other,
See Tab. V.

From the foregoing experiments it appears, that a greater
diminution of heat frequently takes place near the earth in
the night-time, than at any elevation in the atmofphere
within the limits of my inquiry; and that the greateft degrees
of cold are at fuch times always found neareft to the furface
of the carth ; that this is a conftant and regular operation of
nature, under certain circumftances and difpofitions of the
atmofphere, and takes place at all feafons of the year; that
this difference never happens in any confiderable degree but
when the air is flill, and the tky perfe®ly unclouded*; but
the moifteft vapour, fuch as dews and fogs +, did not, as far
as. I could perceive, at all impede, but rather increale the refris
geration. In very fevere frofts, when the air frequently depo-
ﬁts a great quantity of frozen vapour, I have generally found
it greateﬁ 15 but the excefs of heat, which in day-time, in the
fummer feafon, was found at the lower ftation, in the winter
diminithed almoft to nothing.

The foregoing experiments rclated to the difference of heat,
which, at certain times, is. found at different altitudes; the

#* Free from clouds which float higher in the air than fogs, and are fufficiently
opaque to hide the ftars from our view even in the zenith,

4 When fogs covered the valley, the refrigeration below was confiderable; but
they very feldom reached fo high as the upper thermometer, and the fky was clcar
above. No variation during rain, except mingled with hail, _

1 This remarkable diminution of heat near the furface of the earth in clear
weather, after the fun is fet,-and in the night, proceeds, I apprehend, partly
from the coolnefs which the dews or vapours poflibly may acquire in their defcent,
and partly from the evaporation which takes place-at the fame time from all moift
or frozen bodies expofed to the open air, particularly from thofe on which the dew
or hoar froft is depofited, '

7 ‘ following
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following to the different degrees of heat obferved at different
fituations in refpe to the fea-thore. Tab. VI. and VIL contain
a fet of correfponding oblervations; among which are thofe
you were fo obliging as to take for me at Chiflehurft* ; others
at the {ime time were taken in my garden, and on the Cathe-
dral Tower; and others on the fea-fhore, about feven miles
N.N.W. from Canterbury, where the thermometer was fufs
pended about 4o feet above high-water mark, 14 from the
ground, and about 1oo yards from the feaf.

By Tab. VL it appears, that every night, one only ex-
cepted, during that time, the air was coldeft at Chiflehurft ;
and that the mean heat at the fea-fhore was equal to that on
the tower at Canterbury. In the month of June (Tab. VIL)
it is remarkable, that the cold was {till greater in the night at
Chiflehurft than at any of the other places, excepting where
there appeared two currents of wind, the upper current
from the S.W. and the lower from the N.E. ; at which time
alfo there was the greate(t difference between the thermometer
a the garden and that on the tower.

Tab. VIII. contains obfervations taken enly at particular
times, when the weather was extremely cold ; and thews how
nearly at fuch times the temperature in the night, at the fea-
fhore, generally agreed with that on the Cathedral Tower;
with this exception, however, that on the 18th, 21ft, and.
22d of February, 1784, a little Thow falling at feveral times
in'the day, the evenings after being» clear, and the wind.at N.E ,.
the thermometer on the fea-fhore, contrary to what ufually.
happened, gave the cold greater than the thermometer on the

% The thermometer at Chiflehurft was fufpended twelve feet from the ground.
+ The thermometer on the Cathedral Tower was elevated about 200 above

that on the fea-fhore,
tower 3
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tower 3 but under ﬁmxhr circumftances 1 have ﬁnce feen the
fame.

‘The following experiments relate to the variation of local
heat in the earth 1tfelf; the diverfity of which appears from
the different heat of the water iffuing from it at different
places ¥, Tt has been conjeétured, that the diverfity of the
temperatare of {prings may probably depend on their different”
elevations in the earth, with refpeét to the level of the fea.

Two remarkably deep wells, both near the fea-thore, and
not far diftant from Canterbury, gave me a favourable oppor-
tunity of making experimental inquiry into this matter; efpe-
cially as the fituation of the two {prings differed confiderably
from each other in refpe@ to the level of the fea. One of
thefe is a well in Dover Caftle, which is funk 360 feet through
the high cliff of chalk on which the Catftle f’mndq, and the
depth of the well is nearly equal to the height of the cliff
from the fea. The other is King’s-Well at Sheernefs ¢,
which was funk 330 feet through almoft one entire ftratum.
of firm clay, where the furface of the ground is only four fect
dbove high water.

Suppofing therefore the fpring in Dover well to lie level
with the fea, the {pring of the well at Sheernefs lies 326 feet
bclow it; a cxrcumﬁance extremely favourable to my experi-

* The temperature, here meant is mot that of the very hot {prings which proceed
from particular local caufes, fometimes rifing near the furface of the earth; nor
of fprings which are near enough to the furface of the earth to be affected by the
change of temperature in the atmofphere ; but that heat which being found at a
great depth is more likely to be permanent, -and may be fuppofed to originate from
fome. general cauie in the earth,

+ See an account of finking this curious well by Sir TrHomas Pace, Phil,
Tranfs Vol, LXXIV, p. 6, o

ment,
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ment. Tlie temperature of the {prings I took in the following
manner.

After fathoming each well with aline and plummet, 1 let
one thermometer down to the bottom, and fixed another on the
line, fo as to reach to.half the depth only, keeping a. third to.
take the temperature of the alr at the top.'.

Begrees of heat in the wells.
Sept. 28, 1784. Temperature of | O&. 6, 1784. Temperature of
the water in the new well in the water in Kihg’s Well
PDover Caftle. at Sheernefs.

By thermometer at the top-§6° | By thermometerat thetops 3
By ditto at the middle 52 | By ditto-at the middle 5t

By ditto at the bottom- 48% | By ditto at the bottom ' 56
Found the well 360 feetdeep| Found the well 280 feet
with 21 fect water. deep * with 180 feet water.

About noon was-the time of day when I made the experi--
ments-at both places, and the top of the refpective wells vary=
ing from each other depended wholly on the accidéntal tempe=:
rature of the atmofphere at the time; but that the thermome-
ter at half the depth of the well at Dover gave nearly the
mean heat of the top and bottom, while that in a correfpond-
ing fituation in-the well at Sheernefs gave it colder than either
top or Bottom, 1 attribute to the following circumftance..

Over the well at Sheernefs a machine is ere&ted, which raifes
the water by means of an horizontal windmill, working an
endlefs chain. This chain, confifting of jointed double bars,
with a. number of buckets fixed thereon, at certain diftances
from each other, continually defcending into, and afcending
out of the water, to an elevation of eight or nine feet above

* The fand brought up from the bottom of the well by the force of the fpring

has reduced it to its prefent depth, .
: the-
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the top of the well, may be fuppofed to reduce the water as
far as it reaches to the mean temperature of the air above 3 and
‘thus I foundit; for 51 degrees had been the mean temperaturd
of the air near the f{ea-thore for feveral days before. At the
bottom of the well, near to which the chain never defcends, I
found the temperature 56 degrees; above 5 degrees warmer
than that at Dover well.

The water at the bottom of thefe wells is, I prefume, too
deep beneath the {urface of the earth ever to be affetied by the
temperature of the atmofphere; for if the heat of the {ummer
could have had any influence on either of them, that at Dover
muft have been moft confiderably affe¢ted by it, efpecially in
the month of September; and the air was fomething warmer
when the experiment was made at Dover than at Sheernefs.
From the nature of the different kinds of {trata in which thefe
wells are dug, had they been in all other circumftances the
fame, one might reafonatly expect to find the warmer {pring in
the chalk, and the colder in the clay; but here the reverfe is
feen, without any apparent local caufe, except the different
elevations of the fprings in refpeét to the level of the fea.

Tam, &c.

JAMES SIX.
Canterbury,
Augutt 1, 1787,

TABLE
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TABLE L
Thermometers at different ftations compared together,
Night Day
212 5 piffer |2 €18 5|4 | Momning. | After | Evening. | < | 2
1784 STz élence. s ElSElEE noon. i
— g’o.O - |- fa=l gﬂ o8 x—h) hd > cg
o&. o ° ° ° ° o Th.
I} 4051 45 \— 45§ 50 | 53 |+3 [Partlyclear] - ~ —- NE [30.2
21 42 | 40 =" 4 | 58 | 56 [+2 [Cloudy. -~ = [Clear, E [30.3
3l 40 | 455 — 53 | 553| 54 |+ 13fPardyclear.] — ~ [Cloudy. E |304
4| 40 | 40 [— 0 ¥ 553 54 |+ IifPartlyclear) ~ = - - E 30.2
5l 41 [ §1 [—10 | 573| 56 |+ 1flPartlyclear,f =~ =~ |[Clear. E |29.9
6} 41 | 47 |— 6 56 | 551+ 1 [Clear, - - - - E |30.1
70 40 | 40 |— 6 1} 545} 52i|+ 2 [Clear. - - - E [j0.1
8] 40 | 40%— 03 | 55 | 53 [+ 2 [Clear. - - - - E |29.9
9l 39%| 43 |— 3%} 53 | 51 |+2 |Cloudy, = = [Partlyclear.) E 299
10f 44%£| 45 |— ©3z [ 50%| a9 |+ 1§{Cloudy. —~ — [Rain, E lag.0
11l 44 | 44 | —— f 54 | 51 |+ 3 [Showery. - - - - NWj30.0
12} 44 | 44 | — 1 55}| 53 |+ 24Showery. - ~— |[Cloudy. NE | ;0.2
13 45 | 46 |— 1 56 | 55 [+ 1 |Showery, - - - - NE 30,2
14] 44 | 44 50 | 481j+ 14|Cloudy, = (Clear, - - E |30.1
15 31%] 41 |— 93 } 50%| ag |+ 13[Clear. - - V- o NE |3001
19 284] 38110 | 557 Suilaifclear. |~ | =~ | B [foo
17[ 28 | 38L =10 { 54 521 + 1i{Partlyclear) — = - - E 430.0
18[ 29 | 384~ 95 1 56 | 53 |+ 3 [Clear. - - - - E po.g
19; 34 | 40 {— 6 58 54 |+4 Partlyclears] — = |[Clear.. NE j29.7
20| 304! 37 {— 6% { 543 gri+ 3 [Clear. Cloudy. [Clear. NE |29.9
210 33 | 35 |— 2 5152 |—1 Clear. - - - — |NEjzo.ry
22| 433 44 |— 0% { 553 54 |+ 1Z{Cloudy. —~ = [Partlyclear,| SW |30.0
23} 43 46 |— 3 56 | 54 [4+2 Mifty rain. - ~ [Cloudy. W 129.7
24| 325| 34 | = 1} 45} 43 |+ogClear. = = [Rain. NWiag 4
25| 31 | 305+ of | 43 | goi}-+25(Cloudy. - = = = [|NWpagy
26| 35| 302+ 3 4 4 otlctoud - {Rainwith} NE
il 3% 41 433 z[ioucy. hail. %9-9
271 40 | 39 |+ 1§ 47 | 46 |+ 1 |Rain. ~ - - - NE jq0.0
28] 42 | 4t [+ 1 | 474 46 |+ 11Rain. - - NE i30.0
29| 40 | 42 |= 2 1§ 47 | 48 |—1 [Cloudy. ~ = [Rain. NE {30.0
30| 40 | 40 | =— § 51 | 5o |+ 1 |Cloudy. -~ = |Rain, N 129.9
380 45 | 44 14+ 1 ¥ 500 49 |41 [Cloudy, - - W {29.8
Vor. LXXVIIL Q TABLE
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TABLE 1L
Thermometers at different {tations compared together.
Kight, § Day. .
) L
BENF RSN ,Eo glo | o . | Morning. |Afternoon.| Even~ | Wind. | §
17855—3'5§@3;5“§’5§ W o ing, | )
o Llg 52 88 3lae 3] 5 8 P
o Elo = A §7 00 = R M
Junel P I R o in.
11 47 146 |+1§65 | 59 |4 6 IShowery. - == = W 208
2y 47 | 48 |1} 65 61 |+ 4 |[Clear. Cloudy. - =1 N [29.8
31 46 | 47 =10 71 | 67 |+ 4 [{Partlyclear] —~ =~ |[Clear, | SW lag.g|.
41 423] 46 |—3%i 90 | 66 |+ 4 Partlyclear.; - = |[Clear, |SW.NE[29.8}
5| 54| 54| — 68| 60|+ 8 |Partlyclear.Cloudy. [Rain, | W [29.7
6l 51 1 49 {+2 8 01} 57 {4+ 4 [Cloudy. - = |- = S |300})
71 43| 45 |—2 7 62 | 58 [+ 4 |[Cloudy, — = |Rain. | SE |30.0
8] 534} 524l+1 | 73| 66 |+ 7 [Rain. ~ = |[Showery.| SSW |30.0
9l 56 1 55 (+1 47570 |+ 5 |Partlyclear) ~ - | = —| SW |[30.2
10f 56 | 55 {+1 898 | 74 |+ 4 |Clear. - = |- -] W |30.3
1Y) 54 [ 573—33 84 | 74 |+10 [Clear, - = | = =1 SW |[30.4
12{ 54| 57 |—4 § 71 | 63 |+ 8 |[Clear, -~ = |- - [SW.NE|30.3
1341 | 49 [—8 § 673} 64 |+ 3% [Clear. -~ = | = ~[SW.NE{z0.2
14 42%) 504 —8 § 69 | 64 |+ 5. [Clear. - = |- - [SW.NE|30.2
15 48 1 53 |—5§78 173 |+ 5 (Clear ~ = [|Hazy, [SW.NE|30.0}
16| 54 | 54 | — | 68 | 60 [+ 8 |[Clear, -~ = =21 W |aoo
17, 48 | 46 |42 § 61| 60 |4+ 1 [Showery, ~ = [Clear, | N [29.8
18] 501 49 |+1 § 64 | 61 |4+ 3 |[Cloudy. [Partlyclear| -~ —| N [30.2
19/ 48 | 48 | — } 61 } 57 |+ 4 |[Cloudy. ~ = |[Clear. | NE [30.3}
20} 45 | 48 |—3 ] 65 | 60 |4 5 [Cloudy. [Clear. Cloudy.] NE (30.31.
21 51 | 49 |+2 | 64 1 59 [+ 5 |Cloudy. - =~ |- —| NE |303
22) 47 | 45 [+2 | 641 60Ll+ 4 Cloudy. Clear, - ~ | NEN 30.3
23} 51 | 493|+13f 61 | 57 [+ 4 |[Miftyrain, | - = [Cloudy.] NE |[30.3]
24f 52 | 51 |+1 | 62 | 58 |+ 4 |Cloudy. [Clear. - = NE |[30.4
25{ 40 | 48 |8} 63| 6o |+ 3 [Cloudy. - = |[Clear. [SW.NE!30.3
26| 443} 49 |—43 63 | 633+ 4% (Cloudy. ~ = [Clear. |SW.NE|30.2
29| 43| 52 |—9 § 67 | 61 |+ 6 |Clear, Partlyclear.|Cloudy.|SW.NE|30.0
28] 56 | 55 |+1 § 70 | 661+ 3£ Partlyclear.) — ~ . [Clear. |[SW.NE|2g.9
29| 493| 55 |—531 72 | 68 |+ 4 |Clear, - = | = = |SW.NEJ20.9
300 501 55 l—54 751691+ 6 [Clear. -~ =}~ = |SW.NEl29.8

TABLE
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Thermometers at different ftations compared together.

Night., Day.
518 | o | Dift| Dift |25]8 | o | Difi | Dif )
T EIE g 2 |betweenbetweeniZ ST 2| & |betweenbetween g
EgIEE) £ | the | the JZSI2&) 2 | the | the | Moming. | After- | Even- | Wind.| g
® olol bM ground lground o, |, &| & |ground |ground noon. ing. S

17865 £ 5 « o |andfix jand the S E 1€ | - |and fix jand the =

£ g2 < feet. | tower, {2 Z|= © | feet. | tower,

O, o o} o0 ° ° o o o o o In.
10 52 | 52 | §24| —— | — o031 62 | 62 | §8 | —— | + 4 |Cloudy. - - - = S |29.5
13038 | 40| 48| —2 | —x0} 5715857 | —1|—— [Partlyclear.)] — — [Cloudy) S [29.5
12 51 | 51 | 513 —— | — ol 58 | 57 | 54| +1 | + 4 [Cloudy. - - |Rain. SW [29.5
130 36 1 37 | 384 —1 — 218 52 | 51 | 47 +1 | 4 g [Mifty rain. [Rain, Clear. | NW I300
14 2541 28 | 32 | —2% | — 61f 51 | 51 | 43 | =—— | 4 -3 |Clear. - = | = —|NNW|30.1
15031 1 33]40| —2 - 9152|350/ 42 +2 | +10 |Clear. -~ = | = = |NNWj3o.1
160 29 | 315 36 | —23 | — 71 54| 53] 48 +1 | + ¢ |Clear, - = | —= = | NNW|30.1
17,33 136 39| —38 | — 650 350]| 50| —— | — [Partlyclear.) — =~ |[Clear. N |30.2
18 31 134 34| —3 | —3153]|53]|50|—1|+ 3 |Clear. - - |- =| N 302
19} 26 | 29 | 36 | —3 —10] 350149 | 47 +1 | + 3 [Clearn. Cloudy. |Clear. N 302
20| 43 | 44 | 45 | —1 — 2148 | 47| 47 +1 | 4+ 1 [Cloudy. - - |- -1 W |30.3
21\ 43 | 44 | 45 | —1 — 2149149 | 48 | —— | + 1 [Cloudy. - = |- =] W I30.3
22/ 45 | 45 | 45 | —— | —— 1 52|52 | 47 | — | + 5 [Cloudy. - = |- - E I30.2
n& 45145 | 45| —— | =51} 51| 51 | —— | — |Cloudy. Miftyrainj - ~| E |30.2
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T A B L E

Thermometers at different ftations compared together.

Night.
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<

<
.

In the meadow
at fix feet,
On the hill on

{n the meadow

on the ground.

In the meadow
at three feet.

the ground.
.On the hill at

d.

In the meadow
night.

Wind,

{ix feet,
In the garden at
nine feet.
220 feet,
In the meadow
fix feet.
In the garden
220 feet.
Greateft difference in the

on the groun
at three feet, -

On the tower at
In the meadow
at fix feet,
On-the hill on
the ground.
On the hill at
at nine feet,
On the tower at

Weather.
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on local Heat. 117

TABLE V.

Thermometers at different ftations compared together.

Greateft cold in the night.
Horizontal thermo-
meters, Vertical thermometers. Difference Diff. on
s on the the
One inch | ¢ inches g Meadow | Meadow | Meadow | ground |ground
above the | above the g} on the |[three feet| fix feet |and three|and fix
1786 ground. | ground, | A ground. |above the above the |feet above.| feet
7 : ground. l ground. above,
o (o] o [J o o o ]
Dec. 31} 27% 29 13 28 29 31 1 3
1787
Jan. 3.[ 333 34 o% 33 33 34 — I
4 373 38 0% 34 | 35 38 1 4
8| 21 22 1 21 22 24 I 3
18| 24% 27 . 2% 27% 28 31 o% 33
12y 21 23 2 21 2337 | 26 23 5
13| 303 32 13 34 343 37 o3 3
14| 225 24 11 23 25 28 2 5
Feb., 6] 241 29% 2 28 29 32 I 4
230 183 20 123 19 21 23 2 4

TABLE
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Mr. Six’s Experiments

TABLE VL

Thermometers at different ftations compared together,

Might. Day
‘ SRR .
« {0 & Sla 2
HyE Y 2 €] Morning.  [Afternoop. | Evening. |Wind. | ¢
SO ECE 2
<ia [\5]0 |«
O o o ‘o ¢ fn.
e 47852 [55%|54 {§5[Cloudy. - - - - SW |{30.0
2 40i52 |50 {54 |50|Milty rain, Partlyclear./Cloudy. W [29.7
34442 1464143 |41|Clear. ~  — [Rain, NW |29.4
2 3133136 143 140 |40[Partly clear. Hail|Clear. Cloudy. NW | 2.7
a '324136445 (44 (43 |45[Partly clear,Hail.] — — [Showery. | NE |29.9
2 139 14C%44 |47 (46 [46|Rain. — =~ [Cloudy. NE [30.0
28123laa a1 42040 |472146 |47|Rain. - - | - - |NNE|300
2913340 42 [43440 147 148 [47|Clondy. Rain. Showery, | NNE | 30.0
30133122 140 1449 149 150 |5C|Clotdy. "I = =—= |Rain, | N 29 9
31iz2l45 144 44445 (50 |49 |47(Cloudy. Clear. Cloudy. NW |29.8
‘INov.
1140141 142 142440 |55 |51 |5O{Rain, Showery. - - SW 120.7
2{39142 {44 144140 1433149 147|Clear. - - - - W |29.8
3i—13:%:354134849 |50 |483/51|Cloudy. Clear, - — | NW l29.9
2134134 {38 |37048 [483148 |51iCloudy. - - - - S 29.9
513233 (38 |3%{43 45245 |[45{Mifty rain. - = | =-=-1E 206
6]39142 (42344144 46 |43 |45 Mifty rain. - =1 = =1E 1295
7138142 |42 |42l44 |46 |44 |46|Mifty rain, - - - - E 1298
8127135 |36 |41139 |45342 |4§[Clear. - - - = 1S 30.0
of27128%i32 30144 146 l45 |46/Cloudy. Rain. - =18 29.7
1037138 130 14151 {54 |54 |—|Cloudy. " |Clear, . Rain . SW 129.6
11l41149 (50 [—i56 [54 I51 157 Rain. - - - SW |29.3
1214550 |50 48849 |56 -48 s6Rain, Cleat.: - - N |20.3
13{36{38 144 (41447 54,51 49|Cloudy,. =" = [Clear NW |29.7
14431138 141 |44153 557 54 |55Cloudy. Rain, - - - NW |24.8
15137141 141 43152 155 |54 |55[Rain. - = | - = | NW j297
16{35142 |43 42347 53%}51 46|Clear. - - - - SW  |29.9
17137140 137 |39i513151 |50 [50|Rain. Hail. ~ = |[Clear, NW |2g.7
18|—I135 143 (46447 50 49 14g/Showery. - - - - NW |29.7
1927131 132 135¢— |43%,37 |41 Partly clear. Rain. —- — | 'NW |20.8
20l25]29%130 133835 |40 (38 |39|Clear. Rain, - - NW {29.9
21{22/28 |30 {34436 [37 |37 |35|Clear. - - ~ = |NNW |30.2
22l25(27 (29 l29l30 |40ilq5 l43[Party clear. Showery. [Cloudy. W

TABLE




on Local Heat..

'ty
TABLE VIL
Thermometers at different ftations compared together.
Night, Day.
dlelec|S51€]lslsl8 :
AHHE )
CEERERER KRR ©
Sl [T | P |2 Morning. [Afternoon. | Evening. {Wind..| 5
Slojfaolel=S o |lal o g Ads. o
17850 1S |2 |29 E |2 = ' @
<|8|o|2|<|8|o|<
Jlme o o o o ol o o (o} In.

1|46 {47 |46 [47]61 |65 |59 |61 |Showery. - - - - W |298
2147 (47 [48 | 50} 61|65 {01 |62 |Clear. Cloudy. - - N ]29.8
3149 40 |47 | 46174 |75 [67 |b6g{Partlyclear.| — - - SW |29.9
414542 146 | 44]) 71 |70 |66 | 69 [Partlyclear.) — — |[Clear. SW.NE[ 29.8
5/52(54 (54 | 5416468 (60|66 |Partlyclear,/Cloudy.  |Rain. W |20.9
648151 |49 | 51163167 |57 |61 [Cloudy. - = | = = | s.N |00
7143143 |45 | 45163 (62 |58 | 60 [Cloudy. - = [Rain.. SES- | 30.0
8/ 53153 152 | 54467|73 |66 |70 |Rain.. ~ = |Showery. | SSW | 30.0
915550 55 [ 55§75 (75 |70 | 73 [Partlyclear.] - — - = SW |30.2
10/ 50|56 |55 | 52|82 |78 |74 | 86 [Clear. - - - - W 1303
115454 157 | 57178 (84 |74 |85 |Clear. - = | = = | SW [304
12/50153 |57 | 55176 7% 163 | 84 [Clear.. - - - = [SW.NE| 30.3
13/49 [41 |49 |—177 |67%i64 | — [Clear. - - - = |SW.NE|30.2
14|46 |42%/503/ 47§ 71 |69 |04 |68 |Clear,. —_ - - - [SW.NE{30.2
15/ 51148 |53 [51F79{78 |73 |76 [Clear. -~ = |[Hazy, SW.NE| 30.0
16 5154 |54 | 50163168 joo |71 {Clear. - — |Rain. W {20:9
17/ 47 |48 |46 | 47}63(61 {60 | 61 [Showery. - — [Clear, N  {2¢.8
18/ 4850 149 | 51606 |64 (61 |04 [Cloudy.  [Partlyclear) — - N. |30
19]44 148 148 | 50169161 {57 |63 [Cloudy. ~ = |Clear, NE |[30.3
20{ 42 |48 148 | 516965 {60 |61 [Cloudy.  [Clear, Cloudy. | NE |30.3
21) 52|51 |49 | 50167 |64 {59 [ 6o [Cloudy. - = | = = | NE j303
22|42 47544 | 51170164 60 |62 |[Cloudy. - - - = | NEN |30.3
2314851 |49 |50} 70161 I57 |63 Mifty rain. | - — |Cloudy. NE |30.3
24| 44|52 |51 | 54169162 {58 |60 |Cloudy.,  |Clear. - - NE |30.4
25| 45140 148 | 53170163 {60 | 65 [Cloudy. — = [Clear. NE [30.3
26/ 47144 |49 | 52f 75168 {63%] 64 [Cloudy.  |Clear. - = |SW.NE] 30.2
27|51 (43 |52 | 51871167 (61 |63 |Clear.. Partly clear.|Cloudy. . |[SW.NE| 30.0
28/ 53156 |55 | 56172 |70 {66 |70 Partlyclear - =~ |[Clear.  [SW.NE|29.9
29| 50 1495/55 [ 55175 |72 {68 |06 |Clear. - - - — [ISW.NE|29.9
30149 |50 155 157181 |75 (69 167 |Clear, - - - — SW.NE|29.8
T A B L.E.




120 Mpr. $1x’s Experiments on local Heat,
TABLE VIIIL
“Thermometers at different ftations compared together,
Night. Day.
Inthe |On the | At the In the )} On the] At the
garden, | tower, | fea-fhore. garden. | tower. |fea-thore.
1784, Dec. 10 5 1§ 12. 21 20 2';
il 5 12 12 25 | 22 29
25 17 21 21 33 32 33
20l 23 | 27 | 27 30 135 | 32
1785, Feb. 7| 25 | 283 | 28 ) 38 38 37
18 15 17 13 7 A little fnow (| 30 31 30
21 10 | 15 | 13 ¢ fellonthefed| 38 | 36 | 36
22 17 21 16 days. 32 33 38
25| 27 31 3L 44 41 40
Mar, 1| 18 21 20 32 31 32
3 23 | 25 | 25 36 | 35 | 36
6 25 | 30 | 30 38 | 39 | 38







