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TERRESTRIAL REFRACTIONS.

L
TABLE X.III.——TERRESTRI;&L
Thermo- | Helght | Observed Elgvation
DATE. | Timeor | Baome. | oy | #bove | o pooremion | T | pabgler Dipin SITUATION.
Day. tur, the Mp.
lu Shade.| Bea. of the Horizon.
1822, H. tg ' ow ' oon ron e
£ t At the Ob
April 1|1 pM.| 20,056 — 3 Depr.19 5¢ Def'. 16 18 Winter sland.
P noo» . - s 21 12 . nw 17 83: »
[ 1] " " . e . " L] 1"
" on 5 ” 20.07 - 6 e ” 16 24 I ”» 12 6{. 1]
f [} L}
" o ” ” n 15 384 F w 12 0 »
" L
w 012F 5 |20.68| 4 81 14 w 121 8 84 |Excev2 18 »
" i1} " " L S " 0 l " 3 33 " .
1) 1] " " - » . n . ”
.
. 7 hill on Wi
w16 |92am 2964|424 80 | , 834 |8 3d|Deft, 0 g |{Fromeshillon Winter
L]
w o | OgP.M| 20,62 +2 w T 52 . + {Exce®0 40 ¥
i
L]
w o | 457, | 20,58 | 422 < T 87 < » 055 %
w 17| 10A.M.]| 20.51 | 413 w759 i »n 0 83 "
b
w ow |1 PM.| 20,58 | +24 . » 12 49 t | Deft, 4 17 i
»w 18] 94 AmM.| 20,69 | +20 5718 . | Bace® 1 14 " m
L]
wow |1 PM.| 278 | 423 w 1513 « . |Deft. 6 43 i
noon 5% " 20.76 | 4+ 27 AN ‘u 7 48 Exee"o 46 "
h\
»w 19 9]am.| 20,67 | 417 w 918 . |Deft, 0 41 W
noon 1 P.M.| 20,78 +38f. . " & 27 . Exce=0 & ™ g
* .-
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REFRACTIONS—continued.

REMARKS, &e.

L o

ey

' Lieutcnant Palmer over sea horizon, compared with my own, with artificial horizon, three observations.
My own observations over sea horizon, compared with Lient. Palmer's, with artificial horizon, do.”

A white vapour over the horizon which was tole;ably defined , no water 1n sight, the sun bright,
and weather clear and fine

Altitudes by Lieut. Palmer over the sea horizon, compared ..1th my own, with the artifieial horizon

Dutto Ditto Ditto
A considerable quantity of open water seen, but none between the horizon (which was a well-

defined line of 1ce,) and place of observatiof. “’eathe‘r‘ moderate and cloudy , lLight breezes
from 8 W

By a comparison of the observations of Lient Palmer, with those made with the artifical horizon,
by myself
Ditto, ‘With artificial horizon, and my own over the »ea

The horizon jagged with we, @ bright and clear, no haze on the horzon nor water n éight
Thermometer m © + 8°

By a mean of five,altitudes of the ©’s lower | wib over the 1ce horizon, and compared with the com-
puted. TFine calm morming, horizon distinet .nnd well-defined , very hittle water in sight

White flymg clouds with fresh breeze from W and fine weather , much open water between the
horizon and place of observation Thermometerin © + 34°

In the ume way as the above, horizon rather hazy but well-defined, no open water, the land
appeared much refracted, although these observations ugree with the tables nearly

In the same way as the above, much haze upon the honzon, but toleraly distinct, no water m
sight Thermometerin © + 34°.

In the same way ; much water in sight, p2rticularly under ©.

Ditto.  Cloudy weather, and some haze upon the horizon, and a httle open water, but
nove under O,

A considerable quantity of"'water in the direction of the © Hazy, thick, cloudy weather
Fine clear weather, and a little open water in sight
Cloudy with small light snow at times , some open water, >t none under @

‘Warm fine day, thermometer 4 63°in © ; clondy at ti es. Distant land appeared much distorted
© py refraction, although the obsetved dip agrees nearly with the tables. A little water under ©

Bomzcrn
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280 TERRESTRIAL REFRACTIONS.
Tasre X1II.—TERRESTRIAL
Therne- | Height | Observed E.iuluu ¥ i
DATE. | Moot | Byome | meter wove | o Depresdon | THUN | Tabolar Dipin SITUATION.
in Bhade.| Rea. of the Horlzoa,

1822, | W .° Port. . - i » co '

Apr.10 | & por.[ 29.71 | +124 80 |Depr.6 13 |8 B8 Exc*. £ 19 | FromshillonWint.Ts.
May 10 | 10}A.M. | 20.72 | +33 n 9 5 Def. 0 33 o "

W w | B4RV 20.76 | 489 » 12 54 w 422 5 "

, 13|10 A | 29.87 | 427 . w 912 , 040 " a

. 14| 9% . [20.81 | +44 , 928 w €56 " 2

w o wn | SiP.M.| 20.75 + 86 o 1237 nw 8 45 " a

» 2210 Am. | 20.02 | +40 | 22 . %59.6|428| Exc". 0 23.4) Obser? Winter laland.

W wle e . 420 " | Deft. o 1 " .

, 81| 0 , |%0.94] 432] 80 , 98 |s8s8]| , 1 5 |Fromhehillasbefore,

o 5| 8 PM.[2.94] +40 w 6 0 Exc*. 2 32 " .
June 3| 8 , |29.82 | 448 . 821 . 011 " "

w 41 9 AM. | 2.70| 4385 " sl-ss . . | Defi. o2 ' - =

W o) DRE y 8 4 Exc". 0 28 " "

. 6| 3pm|20.70] +40 . 8 54 Deft. 0 22 B »

p .

w 7| 9 AmM|2.65] +45 w 9 5 . . 08 & %

w n| 9%, p w 9 26 , 0 5% 5 W

. 819 , |ee.52]| +27 » 888 , 0 6 " @

w nl| 9% . : w 8 26 . Exe. 0 6 iy o

w | 8 PM.|R.55| 482 . » b 46 “ . 846 i "

w  wid BE e ; . 60 nw 282 " .

w 9| 9 am | 2.60 +26 % » 10 B3 Def:, 1 50 o =

= sl : 17y, , 238 4 0| Exc®. 1 22 |From the Flecii'sdeck,

w | Noon. |29.88| 429 C .81 » 041 ” & |

w e &FEM +382 | 80 s88| , 147 | Fromibenih |
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REFRACTIONS—condinued.

REMARKS, &c.

Cloudy weather ; a little open water under ©.
A little open water , horizon distinct and wyl.!-deﬁned.

Ditto, but none under ©
-
No open water, clear weather and horizon well-defined  TLermometer exposed to © + 650°

Hazy weather; a light fug hank upon the horizon. No open water.

Fine clear weather . a white fog upon the horizon Ditto

Cloudy weather; horizon well-defined, a little :;pen water  Observations made on the N W part
of the horizon

Ditto. Obgervation made on the N.E. part of horizon.
The above two observations were taken with the repeating circle
Fine clear weather. Light breezes from W.

Ditto. Ditto.
Much open water. Light breezes from 8. W. and haz)

Ditto. Moderate breezes irom N and cloudy.
Ditto, Ditto.
A litﬂa.open water. Finc clear weather; light winds from N.W., and cloudy
Ditto. Light breezes from N., and clear weather.
Ditto. Ditto.

Much open water. Moderate breezes from N.W. and cloudy

1 Ditto. Ditto.
Ditto. Cloudy weatser. Fresh breezes Srom W.
Ditto. Lhtto. Ditto.
Ditto. Fine clear weather ; fresh breezes fr?m N
Much open water ; but an ice horizon under ©®. Fresh hreezes from N and fine.
i Ditto. Ditto. Mntlt'd:tle breezes from N and cloudy.

Ditwo.” Ditto. Ditto.

B 2G 2
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Tasre XlI1.—TERRESTRIAL

Thermo- | Height | Observed Elevation . '
DATE. 1‘13:,?! Burome: | ppree | Sbove or Deprswlon. “D‘l‘;‘f' Tabalar Dip ln SITUATION.
io Bbade. Sea of the Horlzon.

1822. | u. . i il # 5 )

June 9 | 3ir.m.| 20 03 -;-59 17} | Depres. 2 20 | 4 0 | Excess 1 31 From the Hecla'sdeck.
w 10| 9 AM.[ 20 95| 420 SO » 851|832 Defect 0 19 | From the luil.
w o ow |10, . . : 173 n 40|40 w O O | From the Hecla,
w w» | Noon. | 30 00 | +84 | .. I w 22| . . | Excess 1 40 " "
w 11| ®AM [2 84| 432[ 80 | , 7168 32 # 9 16 | From the hull.

w ow |10 4 | 2 81| 486 | 17} n 8 9|4 0 » 0 bl | From the Hecla.
w s | Noon. | 20 80 | 441 ; w 22| .. s 181 " ' -
w w | SPM. |2 70| 440 | . » 134 . s 226 " »
» 12| 9 Am.| 20 62 | 4+88 | S0 w 7 o|s 32 » 1 28 | From the hll.
w ow | % o» +32 | 174 nw 43[4 0 » 0 17 | From the Hecla,
w we| Noon. | 29 64 | +388 | .. w 253 w 1 7 w o m
w om | 8EM |27 430 .. o | s w 188 » %
w 13(10 A.pi.| 20 95 | +86 | .. n 2 |'o ' »w 1850 h " #
w 1+ | Noon. | 80 00 | +87 | .. 5 3} s n 053 " »
w w| 8SEM| .| 88| .. w 4 8 " . | Defect 0 s From the Hecla's deek.
w o ow | 3w - >, 411 . w 011 » "
»w 14 [10 A.mM.| 20 92 | +40 . w 326 . | Excess 0 34 5 ”
w | 8 PM.|20 80| 484 . 294 . s 186 " "
s 28| Noon. |20 80| 39| .. « Bl . w 112 » .

e v
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REFRACTIONS—continued.

REMARKS, &c.

]
A little open water ; but an ice horizon »mdar & Moderate breezes from N. and cloudy.

Ditto. Ditto. Moderate breezes from N.W. and clear weather.
Much water, very little ice upon the horizon. Moderate and cloudy.
Very little water ; cl.oudy weather.
Much open water ; some looge ice upon the horizon. , Muderate breezes from N.W. and cloudy.
Ditto. Ditto
Very little water ; an ice borizon. Cloudy weather.
No open water. Ditto. Ditto. -
Much open water, but an ice horizon. Li[:ght breezes irom W and cloudy
Ditto. Loose ice upon the horizon. Hazy weather.

Much lopen water, but an ice horizon. Fresh breezes and cloudy

Ditto. Ditto. Hazy weather.
Ditto. Ditto. Fine clei.lr weather, and horizon well-defined
Ditto. Ditto. Ditto.

Much open water; loose ice upon horizon. T¥ine clear weather, and moderaté brecze from N.W
Ditto. Ditto Dittu.
Ditto. Ditto. Ditto
Much open water; horizon ill-defined from loose pieces of ice. Hazy weather, light breeze from S.W
’

No open water in sight, an ice horizon. Hazy weather, and fresh breeze from E.N.E.

p—
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DATE

1523,

Apnl 9 A.m.
F.M.

" "

w 11 AM,
w oo BM
A M,
P.M.
AM.
P M.
w 21 A M,
r.M.
n 22 AM.
P.M.
AM.
P.M.
nw P4 AM,
P.M.

AL

Observed “O-bll"l'\‘lﬂ - No. of Degrees fatlen through in
Zeonh Distance. | Refraction of terma of the Ba K ln",’,‘;'m'f’ Laslies Hygrometer, by
Object contaived Arc | moistening the Bulb with Aleobol.
al ] " ¢ 3 o
50 85 18.3 | 1 16.5 ke 30 28 0 104
.
1
00 86 10 8| 0 24.0 ot 30 20 47 17}
1
00 35 35 5| 0 56 3 = 30 16 -3 144
1
0036 82| 026.6 o 30 15 0 21}
00 8 278 0 70 2 .80 1% 4+ 3 143
00 30 24.4| 010 4 s 30 27 0 181
00 35 42.0 | 0 52.8 — 30 30 -14 11
00 36 204 0 5.4 ~ 30 16 - 3 174
00 85 47.3 | 0 47 5 5 A 2989 - 5 15
1
00 36 85| 0 81.3 —_—t 30 00 + 5 243
00 84 58.7 | 1361 o 30 18 + 4 16
; 3
00 86 17,8 | 0 17.0 — 30 20 + 7 274
L
00 86 85.01 0 00 0 80 13 + 6 144
00 36 21.2 | 0 13.6 = 30 08 +13 26
0 .5 ; = O
0 36 15 019.3 e 29 92 + 14 12
00 86 18.9 | 0 20.9 ! 29 89 + 8 194
e w 97
00 8 27.0( 0 7.8 13 29 92 +, 9 15§
£9 89 + s 25,
00 86 10.4 | 0 284 | s 29 60 +47
L 8
0036 11.4| 028.4 )\ 5> 29 60 +47 ‘ 1
P a——

TABLE

Containing OBSERVATIONS for DETERMINING the
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XIV.

TERRESTRIAL REFRACTION with the REPEATING CIRCLE

REMARKS

Fine weather, very light breeze from 8,W., and rather cdlondy
Moderate and cloudy evening , light breeze from S.W
Moderate and cloudy, light breeze from W. Halo round the sun,
Cloudy and overcast; very light breeze from S.E,
Moderate breeze from N.W., und cloucy weather,
Fresh breeze from N.b.W., and cloudy weather,
Light breeze from W, and clear weather.
Light breeze from 8.W., and clear weather
Ditto. Nw, Ditto
Ditto. N. Dutto.
Calm, and fine weaihbr. distant land appeared much distorted by refraction, .lherm m sun + $0°
Very light breeze from N.W,, and clear weather , thermometer exposed to sun + 38°
Moderate breeze from N, thick foggy weather with small snow occasionally
Ditto. Rather clearer than in the morning
Fresh breeze from N.b.W. and clear weather , thermometer + 20° exposed to the sun
Datto. Brilliant halo and mock snns
Fresh breeze from N.W., with sn;w , thick cloudy we:uier
Fresh breeze from N.W,, a'nd clear weather.
Clear weather ; light breeze from N.
Ditto. Ditto.




ABSTRACT

OF
EXPERIMENTS TO DETERMINE THE VELOCITY OF SOUND,
AT LOW TEMPERATURE.

Tuese Experiments were made by observing the number of beats made by

three pocket chronometers by Arnold, during the interval between the report

and the flash of a six-pounder For this purpose, base lines were determined by

severakactual measurc rents upon the Frozen Sea, at both the Winter Stations.

The gun had an elevation of abdut 10°, and was directed towards the observers,

which were Captain Parry, Lieutenant Nias, and mysglf; and the observations
« denoted by the letters P, N, and F.

The Experiments marked (a) were made with a chronometer®making 8 beats in 3 seconds,
” » (b) ” 11} " 5 » 2 "

" ” ) ¥ " " 8 " 3 "

The following Tables present the whole of the Results.
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ON THE VELOCITY OF SOUND.

M
Length | 2 P. N, F. Velority
DATE. | Bar. |TEE™ | Wi Weather. of Buse | % E No.of | No of | No.of [per second REMAHEKS
s i Peet.| 5 Beaus, Heats B In feet.
z& '
L) )
1821. (a) (a)
o
Dec.20 | 80,17 | —27§ | W.N.W. | Moderate & clear. | 2880 | 2 | 8.5 7.5 | 960 Wind against the sound.
C] =)
» 30| 3018 =30 |NWDbN. o W 2880 | 7| 7.5%6 7.714 | 1007.2 "
1848, [ -
Jan, 9 | 29.98 | —25} N. Laght » 5682 | 5| 14.9 14.65 1018.5 "
‘
(a) (e)
Feb. 9 | 28.96 | —25 NW. > 5 5645 | 15 | 14.817 14 9 1018.% »
(a) ‘a)
» 27 | 29,83 | —84 | W.N.W. | Fresh breeze ,, 5645 | 10 | 15.8 15.795 | 952.9 »
: e @ Wini four points
May 20 | 98.97 | +11 N. Light ,,  clear | 3845 | 7 | 13,821 18.571 mw.s{ ageinst the sound.
o @)
. 92 |99.88| +38 | ssw. | doudy | 5843 | 8 | 13.344 18.406 | 1065.8 | Wind wi.h the sound.
1823, s - Jln the foilowing expe-
o 5 rimenta the gun was
Jan, 4 | 99.80 | —43 N.W. " clear | BIGO | 2 | 21.75 21.1 1053.1 tothe W. of the ob
G P { BETVETS.
a a
, B |920.76| -22 [ NNW. " cloudy 7 [ 21.157 | 91 95 1088.1 o
L]
(a) (1] (a)
o 11 | 28.98( —10 S. " clear 7| 21.429 | 21.2)4 ‘21.1’86 1028.6 »
(e} (L] (a)
n 18| 99.80) — 5 8. i cloudy 7| 21.58¢ | 21.071 | 81607 | 1082.1 3
] (b (a)
» 20| 99.81) —22 N.W. w ! clear 71 21.679 | 20.786 | 21.786 | 1081.9 ™
i (a) ) (=)
» 2% | %0.21 | -3¢ N.W. " » v3 | 92.063 | 21.250 | 22.019 | 1014.7 "
i (a} (w)
Feb. 13 | 29.85 | —15 | W.B.W. | Fresh cloudy 7| 41.321 | 21.648 1050.9 "
(e) O] (a)
w 16 | 29,38 | —45 N.W. | Moderate  clear 7| 26.414 | 21,999 | 22.917 | pss.5 i
| < (e [0} (a)
» 91/ 99.83) 3¢ | NN.W. " a ; 7 [.22-179 | 21 286 | 92.179 | 1009.9 w
(O] »
Jume 17 [20.90 | +88 | N-N.W. - cloudy 7|20.75 19.54 | 100W5.6 5
; Q] w
p 18 120.91] 430 Eb.N. | Fresh, with snow ‘G o | 2118 20.125 | 1058.8 -

The
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The following are the results of the foregoing observations, arranged according
to their temperatures, snd also upon the supposition that the accuracy of each.
day’s observations, is in the joint ratio of the number of guns fired, and the
number of observers.

Thermr. Falir, Mean Yelock; fer Second.
o

— 41.3 985.0 feet.
.

— 83.3 1011.2 "

L ]
- 27.2 1009 .2 "
- 21.0 1031.0 "
L]

- 2.0 1089.8 "
+ 33.3 1069.9 "

By comparing the obscivations raade at the temperature of — 41°.3, with
those at + 33°.3, it appears that, between these limits, the velocity of
sound per second diminishes, as the temperature of the atmosphere di-
minishes, at the rate of 1.126 foot, for each degree of temperature. From
experiments made by Mr. GGoldingham at Madras, during the summer months,
it appears that at ; 87° Fubrenheit, the velocity per second 1158.7 feet, by
comparing this result with the observations at — 41.3, the velocity is dimi-
nished at the rate of 1.35 foot, for each degree of temperature, supposing the
change of velocity proportional to the change in the temperaturec.

The Experiments on the 9th February, 1822, were attended with a singular
circumstance, which was—the officers’ word of command “‘fire,”” was several
times distinctly heard both by Captain Parry and myself, about one beat of the
chronometer after the report of the gun; from which it would appear. that
the velocity of sound d~pended in' some measure upon its intensity. The word
“fire” was never heard during apy of the other experiments; upon this oc-
casion the night was calm and clear, the thermometer 25° below zero, the
pbarometer 28,84 inches, which was lower than it had cyer been observed
before at Winter Island. Upon comparing the intervals between the flash
and report of a musket with the gun, upon other occasions, there appears to
be no assignable difference.

gH2
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ON THE ANALYSIS OF THE ATMOSPHERIC AIR FROM
THE POLAR REGIONS.

TuE air, the subject of these experiments, was collected in two glass bottles
closed by caps, cemented il ‘the usual way, with brass stop-cocks; it was
analyzed by Mr, Faraday of the Royal Institution, and the following arc his
results:

100 of air from one bottle gave, by Doberiener’s Eudiometrical

v

PrOCess « .« .+ + ¢ + 4o+ s o« s ow s s s s« . 20.364 of oxygen
Another experiment with the vame air,gae . . . . + . 2042 per cent uf oxygen
At the same time, 100 of air from the atmosphac of the Labo-

ratory, by the same process, gave . . . . . . . . . 22.045of oxygen
Again 100 of air from the other bottle, gave . . . . . . 2072
By another experiment . . . . . . . . + . « + , . 2085
At the same time 100 of air from the Laboratory‘gave . . . 21.8%

The following is a copy of the letter acoompanylng the foregoing“analysis.
Royal Tnstitulion, 13tk ‘ebruary, 1524.

DEAr Sir,~I send you nn account of the air which you gave me for examination. There
is a decided and constunt difference between it and the air of this place, which difference cannot
depend on errors in the experiments. Perhaps you will be able to recollect the circumstances
under which you collected 1t.  If the mode by which it was obtpined apd preserved until it reached
this place be uncxceptionable, then the difference between the Polar Air and that of this chimate
will be established, at lcast to my satisfuction.—I am, Dear Sir, Your’s very truly, .

To Rev. George Fisher, (Signed) | M. Farapay,
I have merely to state.‘in reference to this letter, that the circumstances at-
tending the collecting of the air were simply as follows: the bottles in which it
was preserved had been open the whole of the winter on shore, at the observa-
tory at Igloolik, at the last winter’s station, and were closed in the spring; they
were then packed up in oskum by myselfs in a chest, which was opened by
Mr. Jones and myself in his shop at Charing-Cross, and, by him sent immedi-
ately to Mr. Faraday for examination. Fhtre had not beex a fire in the place
in which the bottles were kept for a considerable time before they were
closed; so that I conceive the air was collected in as unexceptionable a way

as could be. w 2

It appears from a mean of the expexments, that the air in the pottles con-
tained 20.5835 per cent. of oxygen, and th): atmosphere in Laboratory of Royal
Institution at the same time, 21.9625 per cent., which exceeds therefore the
quantity of oxygen contat.ed in the air of the Polar Regions, by 1.374 per cent.
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ON THE EFFECT OF COLD UPON THE GASES AND
DIFFERENT SUBSTANCES.

*TnEe gases experimented upon, were confined in long cylindrical vessels of
thin glass, hermetically sealed. Other 9pec1mens of the gases were also sent
out in large glass spheres, and condensed by pressure, to render the circum-
stances of the experiments] when combined swvith very low temperatures, more
favourable; some of these spheres yvere provided with stop-cocks af brass,
and the others of glass, which c:rcumstanccs are mentioned in the experiments;
and to prevent mistakes, all the ‘csee'ls had the names of the gases they con-
tained, engraved upon them with a diamond. The results here given, are
those occasioned by simple exposure to the atmosphere (unless stated.) The
vessels before exposure, were' wiped perfectly clean and dry upon the outside,
and the spots and blernishes in t}lt‘ glass, or any particular appearance withing
(if any,) were carefully wntten dov.n; so that no effect upon the gases should
be registered, but what was due tc the change of temperature. It may be
observed here, that a minute crystallization appeared in every one of the vessels
upon the exposure to low temperatures; which may, in some,® have been
occasioned by some previoud humidity in the vessels, although every precau-
tion whs taken in fillmg tlifem in England to prevent it. However this may
be, I have given the appearantes and circumstances connected with them as
well as I'was able, so as to enable others to form their own judgment,

SuLrHUROWS Acip Gas,

Urox exposure to — 26° Fahrenheit, is condens8u into a perfectly white
fluid; when exposed to — 40° the condensation 1s increased, and the liquid
runs in streams dowp the side$ of the vessel. Two or three drops of a
brilliant orange-coloured fluid was also formed, together with a minute scat-
tered crystallization upon the uppe’r‘part of the vessel.

Nitrous Acip Gas,
»

Co~pensep by pressure in a glass spbe?é, after exposure to —26° Fahrenheit
becomes colourless, and is formed 1{ to a brilliant yellow-coloured fluid at the
bettom of the vessel, of the appearance and consistence of thick oil; at — 40°,
part of this fluid was frozen, and formed into brilliant yellow crystals; much
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crystallization also forms upon the upper part of the vessel, without colour,
which dissolves at ~ 20°. When the tubes containing this gas (in a gaseous
state), are kept from the light at the temperature of ~ 46°, although the fluid
is formed, yet it is not frozen until it is brought to the light.

Siricatep Fruoric Gas

Was not affected by the greatest degree of artificial cold I could produce,
by means of a mixture of alcohoi and snow, combined with a patural tempe-
rature of 45° below zero. A few white depositions on the sides of the glass

tubes took place during the voyage.

CarBonic Acip Gas

Was not rendered fluid when tried as above, but several detached spots of
[tree-shaped crystallization, upon different parts of the tubes, forms at very
‘low temperatures, which 1s not the case at temperafures above zero.

AMMONIA.

AFrTER three days exposure to — 26° Fahrenheit, the gas contained in the glaes
sphere, 1n which it had been condensed by pressure, was found to be in a
fluid state on the upper part of the sphere, in small globules; but there was
no liquid formation in the glass cylinder containing this gas, nor any appear-
ance of crystallization in either. Upon exposing both of them to -~ 40°, the
hiquid formation in the gphere was much increased, ahd ran down the sides of
the vessel upon moving 1t. There were also formed seven or eight spots of '
beautiful clear bluish- -green drops of fluid, together with an irregular streak of
crystallization upon the upper part of the vessel. In the cylinder was a slight
appearance of moisture, like that caused by breathmg, but no crystallization:

this, therefore, appears to be the temperature nearly at which this gas assumes

the liquid form, when not assisted by pressure.

Svi. Hyprocen.

Uron exposing this gas in the sphere to —45°, there was exhibited, at the
bottom of 1t, a dark-coloured gaseous ﬂmd which disappeared immediately
the finger was applied to the vessel. 'Nhere was much crystallization upon
the upper part of the vessel, which also disappeared upon bringing it into 2
temperature of about zeso, without assuming a liquid shape, By exposing
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this gas to the cold during the winter, a great many black depositions took
place upon every part of the vessels,

OrLeriant Gas.

No difference of appearance in this gas, with the greatest degree of cold pro-
duced, excepting a very minute crystallization upon the upper part of the

tubes,
Nitrous OxI1DE,

Arter three days’ exposure to a temperature of 40 and 45° below zero, a
long drop of fiuid was formed upon the top of the sphere, colourless, of a
thick viscid eppearance. A minute crystallization also takes place of the ap-
pearance of flies’ legs, and by rubbing the vessel with a silk handkerchief (of
the same temperature), they move about with great rapidity from the electrical
excitation produced by the friction: they disappeared at a iemperature of

about zero
Nitnic Oxipr.

ArTER a considerable exposure to — 45°, no change took place, excepting a
minute crystalhization upon the top of the sphere There were some round
bluish-green spots also upon, the bottom of the vessel, but as thé stop-cock
was of brass, it probably mirht have arisen from some action upon the metal,
as the same appearauce was not exhibited in the cylindrical vessel containing

this gas.

Fruoric Gas.

ArTER exposing this gas three days in a temperature of — 26°, 1n a glass
sphere, several white patches or depositions were fermed in different parts of
the vessel, and also one at the bottom of the sphere, of a dull greasy appear-
ance, hke a drop of melted tallow, which after three days’ exposure to between
40 and 45° below zero, became clear and transparent, and a condensation in a
liquid shape took place upon the top of the vessel like that caused by breath-
ing, but not in’quantity sufficient to run down the sides of the sphere. There
was no appearance of any liqud formatmn, in the glass cylinder contaimning
this ggs, nor was there the least appearance of crystallization in either.

UAYGEN,
No. aiteration appeared in the vessels Eontaining this gas, though exposed
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to — 47° Fahrenheit, excepting a small patch of crystallization upon the uppest
part of each of them.

CHLORINE.

THis gas, contained in the cylinder, became quite colourless when exposed
to — 45° Fahrenheit, but no gppearance of any liquid formation nor any crys-
tallization. But in the sphere into which it was condensed by pressure, it
was formed into a bright yellow liquid when expoged to — 26°, with a consi-
derable quantity of crystallization upon the upper part of the vessel; on
bringing it into an atmosphere at the temperature of — 20°, the yellow liquid
assumed the gaseous state, and the crystallization remained ; but upon applying
the finger to the sphere, this rapidly diminjshed, and the crystals, during the
time of their dissolution, were surrounded by rings of a clear colourless fluid,
which also quickly disappeared. Upon exposing, however, the sphere aiter ’
wards to ~ 20°, it appears that the crystalljzation will not form at that tem-
«perature, but the gas becomes almost colourless.

Mvuriaric Gas.

ArTER exposure to — 26°, a long drop of yellow was formed upon the top of
the sphere”into which this gas condensed by pressure. At — 40°, several
large drops were formed upon the top of the tube. In the cylinder contain-

g this gas, no liquid formation appeared at — 45°, nor any crystallization in
either of the vessels.
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EXPERIMENTS TO DETERMINE THE EXPANSION OF AIR,
AT LOW TEMPERATURES.

For this purpose was used a glass cylinder of 1.7 inch in diameter,
and 2.6 inches in lengtlt; into this was, fitted a long tube or stem of
ten inches in length, and nearly half an inch in diameter, graduated into 140
equal parts. The cylinder was ulso fitted with a ground-glass stopper, for
the purposg of filling it readily. .The relative capacity of the whole, and the
several parts of the stem, viz., cvery ten divisions, were determined by many
trials, by weighing the contained quantities of water and mercury. By
inserting the extremity of the stem into mercury, (the stopper being securely
fitted,) and carried fromn a warln atmosphere into a cold one, the mercury
rises in 4he stem, till ihe force ¢ elasticity of the contained portion of air,
together with the weight of the incumbent column of mercury within the stem,
is equal to the pressure exerted by the atmosphere without. The vessel was
fitted to a stand, so that the end of the stem could be immersedeinto a basin
of mercury at pleasure When the whole, therefore, had acquirced a steady
temperature in a warm at.nosphere, a delicate mercurial thermometer was
introduced into the centre of the cylinder by means of the glass stopper, and
the temperature of the air within determined ; the stopper was then slowly
fitted in, so as to cause no depression of the mercuty in the stem below the
"surface of that without. In this state, the height of the surface of the mercury
was carefully read off upon the stem, and then gengly taken into the cold; and
after it had been exposed long enough to acquire the temperature of the
atmosphere, the height tp which the mercury in the stem had risen was also
read off. By knowing (he capacities to the corresponding parts of the vessel,
the ratio of the depsities of the coptained portion of air, before and after ex-
posure, is kaown. As the air within the cylinder is under a pressure equiva-
lent to the height of the mercury in the barometer, minus the height in the stem,
above the surface of the mercury without; to reduce therefore the density
thus determined, to what it would be under the atmospheric pressure at the
same temperature, we must increasc it in the ratio of the compressing forces.
*Or if A and « be the spaces occupied by the air, before and after exposure, £
the height of the mercury in the stem above the legel of that without, B the
g1
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height of the barometer at the time, and d the density of the air required under
the pressure, B, then the bulk before exposure, being equal to unity;

AB
a {B — g
As all the experiments made with this apparatus are nearly at the same tem-
peratures, it will be sufficient to take the mean between the observed heights
of the mercury within the stem, and also the corresponding temperatures,
and compute it as one result. By a mean of fifteen different trials upon diffe-
rent days during the last winter, it appgars that at a mean temperature of
+ 55°.5 Fahrenheit, Barometer 29.946, that the space occupied by the air
before exposure was equivalent to 2059,8;‘34 grains of distilled, water; and
the same portion of air at the temperature of — 34°.5 was equivalent o a
space of 1924,261; the height of the mercury in the stem, above the Jevel
of the mercury without, being 3,702 inches. Both the glass cylinder, and
the observed height of the mercury in stem, require each a small correction,
to reduce the experiments to the same temperature. According to General
Roy, a glass vessel of the capacity of 10,000,000 will become 10,000,129, by
an increase of 1° Fahrenheit in the temperature. And by my own expe-
riments it dppears, that the rate of expansion of pure mercury from near its
freezing point, to the freezing point of water, is about - ;th part of its bulk in
glass vegsels. By applying these two small correétions, the space occupied by
the air after exposure was more accurately represented by 1922,03, and
under a pressure of 26,210 inches; but which reduced to the mean’height of
the mercury in the barometer, viz. 29,946, becomes 1682,24.

It appears therefore, from the whols, that a volume of air at the tempe-
rature of +55°.5 Fahrenheit, equivalent in bulk to 2059,854, will at the tem-
perature of — 34°.5, occupy a space equivalent to 1682,24, under the same
pressure; which is about -jth part for 1° Fahrenheit. The same conclusion
is obtained, by taking a mean of the results deduced from the exneriments
computed separaiely.

then d =




247

EXPERIMENTS UPON THE EXPANSION OF METALS,
AT LOW TEMPERATURES.

TuESE experiments were made with bars of different metals, of ten feet in
length, viz., cast iron, wrought iron, steel, hamfered copper, cast brass, and
plate brass; they were placed parallel to each other, about two inches apart,
in a strong case made of two-inch deal, eleven feet in length. Each of the
bars was attached, by means of a screw, to a transverse iron bar fixed to one
extremity of the case, the other ends being left that they might cxpand or
contract acgording to circumstances. ['o cach of these moveahle ends of the
bars was attached a finely-divided vernier, each moving in a corresponding
dove-tailed groove in a Jarge brass plate firmly screwed to the same end of the
case, and upon which was graduated a scale of inches divided into tenths;
these divisions were also subdivMded by the verniers into hundredths: by thig
means apy relative charge in the lengths of the bars might be observed with
great distinctness, to less than 1000th part of an inch. For the more perfect
observing the coincidence of the vernicrs with the divisions upon the fixed
place, a microscope was attached to the instrument, which sliding upon a
transveise bar, and having emotion parallel to the bars themselves, could be
brought exactly over either of the verniers.

The bars were about threc-quarters of an inch in breadth and depth (excepting
the cast-iron one, which was somewhat larger), and were supported in several
places by pieces of wood fixed within the case, cut so as to receive them,
allowing sufficient room for a slight Jateral motion, so that their motion length-
ways should not be in the least obstructed. They were nearly adjusted
(with the exception of the cast-iron one) to the same length, vis. ten feet, at
+66° Farenheit, at which temperature the zeros upon the verniers nearly coin-
cided with the zeros upon the plate. It was intended to adjust them accu-
rately to the tempgrature of +62°, byt the warmth of the weather, the number
of persons 1 the room, and the haste necessary in framing the instrument,
previous to the sailing of the expedition, prevented it. Subsequent examina-
tions of the bars at very steady temperatures, rendered any dependence upon
this adjustment unnecessary, although the range of temperature was not
quite so great.

As the accuracy of the results obtained with this instrument must neces-
sarily depend upon the ends of the bars, which were gcrewed to the transverse

212
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bar, remaining in exactly the same position with respect to each other, I had
a contrivance very neatly constructed by the ship’s armourer; which was,, a
strong bar of copper fixed in a transverse direction exactly over the heads of
the screws (by which the bars were confined), but at the same time perfectly
detached from them. In this transverse bar, and over the others, were made
square holes, two sides of whith were chamfered or sloped off to a fine edge
and polished, as were the corresponding parts of the other bars over which it
was fixed. Upon these edges were made fine marks at right angles to the
bars, by means of a sharp steel pont; corresponding ones also were made
‘upon the bars themselves, and by means 8f a sliding microscope attached to
another transverse har, the coincidencé- of these lines were obsesved before
and after the readings of the verniers at the other end of the case were taken.
They at all times, however, perfectly agreed, and coincided exactly, after, the.
arrival of the instrument in England. 'I'he necessity of this precaution was
first suggested to me by a curious circumstarice which takes place in the con-
traction of the metals at very low temperatures, whitlris this: if after a set of
readings be obtained with this instrument, either of the bars be gently tapped,
as with a key, §¢., an immediate change in its length takes place, as indicated
by the vermer. This at first naturally appeared to arise from the screws not
confining the ends of the bars firmly in their places, and from the friction
arising from the supports and verniers; the observations were, therefore,
rejected, and the above precaution immediately resorted to. As the free
motion of the verniers, and also of the bars upon their supports, wete always
particularly examined, aad which could easily be ascertained by the lateral
motion occasioned by pressing gently upon them, this way of accounting for
the circnmstance appears i'padmissible; nor could it have arisen from any
gradual change in length produced by an alteration of temperature, as the
same was constantly observed after the bars had been exposed to steady tem-
peratures for two or three days. To this rigidity or sluggishness in the
powers of contraction in the metals, may, be added another property they
acquire at low temperatures, which is—that of extreme brittleness. This
was continually exemplified in the frequent fractures of the adjusting screws
of the ditferent instruments when very slightly handled, also of knives, the
clinchung of nails, together with the'loud complaints of the carpenters, that
their tools were either fractured and rewdered totally unserviceable, or that
their edges were immediately destroyed by using them in those temperatures.
It is evident, from the gonstruction of the instrument, that the differences
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between the readings of the verniers, at different temperatures, will give the

relative variations in length of the different bars due to the change of tempe-

rature (since these differences are not affected by any variation in length of
the deal case, as this is common to each); and if the absolute rate of expan-

sion of either of them, or of the deal case itself, be known, then the absolute

rate of expansion of the others becomes known. The deal was a well-seasoned

piece of wood, and had been in the possession of Mr, Bate, the maker of the

instrument, for twelve yéars. The tempegature of the bars was ascertained
by three thermometers, one placed, at each end of the case, and the other in

the middle. The instrument was fixed upon the hecads of three casks, fixed

firmly upon the ground, so that .theii' upper edges should be in an horizontal

line, and by this means was supported in six nearly equi-distant places. To

protect it from the drift snow, it had, besides its own cover of wood, a strong

canvass one made for it. In this state it was left, together with the thermo-.
meters, exposed for a considerable part of the winter, a few yards in fromt

of the dbservatory, and Wwas alwa s ready for observation when steady tem-

peratures occurred. The following observations are the means of a great
many readings, 'taken at various times; those made at temperatures not dif-
fering from each other more than five or six degrees, are classed together,

and their mean given as ou€ result :—

SR Rendings E'_ Ieadings Rendings ! Reudings

. I at 4 bu®, l A 04 At~ 1§09, At — 0o,
e e e |
Plate Brass . . . | 119,83550 119, 876N 119.86250 119.83140
[ ]
Cast Brass . , .| 119.96350 | 119.5%3250 | 11v.86942 | 119, 84227
L ]

Hammered Copper | 1189.96550 | 119.88750 | 119.87775 | 118 85427

Stee! . . . . . 1*119.971p0 119.90950 119 90150 | 119.59458
L ]
Wrought Iron # . | 119.97650 119.91158 119.90858 119.50081
[ [
Cast I;;.m . . .| 120,00200 119.93648 119.93875 119.02910

The simplicity of the instrument‘renders any explanation of the numbers
contained in this table almost unnecessary; it will be sufficient only to say,
that if the numbers in the column @ader +52° represent the relative lengths
of the bars at that temperature, then will the numbers in the other columns
represent the relagive lengths at the respective %emperatures under which
they are placed.
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By comparing the obseryations with this instrument, after its arrival in
England, with its first adjustment by the maker to the temperature of +66°,
I found the cast-iron bar somewhat in excess. Although I had net compa-
risons at so high a temperature, yet by observing the law of the differences
between it and the other bars, the circumstance was plain ; the others agreed
very well. This adjustment, 'therefore, is altogether rejected, and those ob-
servations only retained which have been made at very steady natural tempe-
ratures. The discrepancy arose, po doubt, either from the weight of the bar
acting upon the screw which held it, from, the pitching of the ship in crossing
the Atlantic; or, what is more probab]e, from this bar being the largest, it
had not acquired the same temperature‘as the others, in the unavoidable hurry
necessary in the completion of the instrument.

For the purpose of again comparing the bars, after the voyage, at steady.
temperatures, the instrument was kept in a largé room without a fire at the
Admiralty, and the comparisons made by Mr. Jones, the optician, and myself,
at a mean temperature of +52°, which is higher than“any other I had beiore
an opportunity of observing it at. The cnds of the bars held by the screws
had not in the least started, since the precaution was takén of constantly
observing them, as the lines upon them and the corresponding ones upon the
detached transverse bar exactly coincided, In"the following table.1 have
given the comparisons of the plate brass with the ‘other metals, as its' abso-
lute rate of expansion is the best known, and at the same time more conve-
nient, on acconnt of its rate of expansion being greater than the ‘rest. If
the differences betwecen the plate brass and the other metals be supposed to
increase uniformly as the temperature gliminishes, that i1s from +52° Fahr.
to —40°, and if 2 represent the absolute rate of contraction of the plate brass
in parts of the length between those limits; then will the contraction of the
other metals be represented by the quantities in this table.

Table of the comparative contractions ol Plate Brass dad I
the other metals, for 1° Fahi ,%n‘parts of the length.
From + 52° to —40% [ahr
MET Iy e { Mean Temperatare 4-6°
v =
Cast Brass . . .| & —.000000260
Hammered Copper. . .g¢ * —.000001166
Steel ., . x —.000004319
Wrought Iron . .. . T —.000004204
Pl
Cast Iron. z — . 000004687 *
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By a mean of ten of the most unexceptionable authorities, it appears that
the rate of expansion, or contraction, of plate brass in parts of its length, is
00001027 for 1° Fahr. ; if this quantity be substantiated for z, the following
will be the absolute rates of expansion or contraction of the other metals,

and which are also compared with those deduced from other authorities :—
L

Contraciions
METALS Cossuation for 1° by other AUTHORITIES.
for ¥ Aunthivnites,
[]
} Cast Brass . . .| .000010010 | .00000443 | Comm on Weights & Measures, 1821 ; & Smeaton,

Hammered Copper | .000009104 | 000009444 | Simcaton; Philosophical Tinnsactions, 1751,

" /9 Authorities—but agrecing with Lauvoumer and La-
Steel . . ¥ . .| .000005051 .or;oonusgs 1 alace; ot Troie de Phys

Wronght Iron . . | 000005976 | .000007039 | 4 Authorities, hut agrecing with neither.
CastIron. . . .| .000005633 | .000006312 " " "

The great difference between Yhese results and those obtained by absolute
measurements is very apparent, a: d seems in a great measure to arise from a
variation in the rate of contraction of plate brass and the other mectals at
different temperhtures, If the relative variations in length of the bars, be-
tween the temperatures of +52° and +6°.4, be compared with those between
+6°.4 and —40", it appears that the differences between the plate brass bar
and the others are the greatest at the lowest temperatures, which must be
owing to the plate brass, and also the cast brass, retaining their powers of

contraction, at those temperatures, in a greater degree than the less ex-

pansible metals. .

By dividing the difference of the readings of the vernier attached to the
plate brass bar, at the temperatures of +§52° and.+6".1, by the difference of
temperature, viz,, 45.6 degrees, it appears that the contraction of the brass
exceeded that of the deal, by the guantity .0017351 inch for each degree | and
dividing this by 120 iriches (the whole length nearly), this excess in parts of
the length for 1° Fahr. is .00001446: but since this quantity is far greater
than that which can be assigned for the expansion of the brass itself, it is
evident that the deal must have expanded upon the whole, and that at the rate
of .000004 nearly in parts of its length for each degree. It is most probable,
however, that this expansion is confined only to a few degrees of tempe-
rature, arising from the freezing of tue moisture within the pores of the wood.
By = similar comparison between the temperatures of +6°.4 and —40° the
excess of the deal gbove the plate brass bar for 1%in parts of its length, is
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.00000808 ; between these limits, therefore, the deal had contracted at the
rate of .000002 nearly for 1°in parts of its length. The same circumstance
appears by comparing it with the other metals; and upon the whole, that a
piece of deal, of 120 inches in length, will, by a change of temperature,
amounting to 100° Fahr. . ., from +60 to —40°, ezpand ith of aninch, or
rhsoth part only of its length; whatever its law of variation in length may
be at the intermediate temperatures.

This curious property of wood, iz., of its alternate contraction and ex-
pansion at low temperatures, seems singularly adapted for its preservation
when growing in its natural state in high latitudes, particularly in its low and
stunted state of growth in these places; for by reason of the dissolving of the
snows in the height of summer, it becomes so incrusted withice, and cemented
to the rocks and soil for the greater part of the year, and at the same fime,
exposed to natural temperatures, from the freezing point to 80° below it, that
if the same rate of contraction were to contimue at these temperatures as it
has at moderate ones, it must he fractured in almost every place. -

That fir does not upon the whole contract, between the freezing point and
zero, [ had, before these experiments were made, every reason to expect, from
the going of\a fir pendulum belonging to the clock. And as I had no other
means of determining the absolute rate of contraction in either of the metals,
I endeavoured to do it by observing the number of- vibrations made in a given
time by an invariable brass pendulum, vibrating upon knife edges in hollow
cylinders of agate, by the method of coincidences; but the clock with which
it was compared, by reason of the cold, would not go well enough for the
purpose, although it was taken to pieces and oiled throughout with the un-
frozen part of the oil of sassafras (which is the only substance of an unctuous
quality that remains fluid at this temperature); it would not go sufficiently
regular to be depended upon. I had, before leaving England, suggested this
way of determining the contraction of the metals tor Capt. Kater, but the
time allowed before the sailing of the Expedition was too ghort for a proper
arrangement to be made for this purpose. Several trials, however, of this
method were made by Lieut. Palmer and myself, by counting the vibrations,
and measuring the intervals with a chronometer; but the want of agreement
in the results, when reduced either from the irregular going of the chronome-
ter at that temperature, or by mistakes in counting the vibrations, together
with the long exposure necessary for the purpose, rendered it both uselesa
and impossible to repeat them with confidence.
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ON THE CONTRACTION OF MERCURY.

TuEsE experiments were made with the same glass vessel with which those
upon the expansion of air were made, which being nearly filled with mercury,
became a thermometer upon a large scale,*but open at the end of the stem.
The relative capacities of the whole® vessel, and the severa! parts of the stem,
were determined by many trials, by weighing the contained portions of
mercury with a delicate hydrossatic balance (made by Newman, of Lisle-
street), in very small scales, or cups, of platinum. The mercury experi-
men.ed upon, had been distilled for the purpose of chemical experiments;
and by a mean of five different ¢rials with the same mstrument, its specific
gravity in distilled watcr of the temperature of + 58° Fihrenheit, was 13.64.
The experiments were confined to temperatures not lower than — 30" Fahren-
heit, as there is jome uncertainty arisicg from a suddenness in the contrac-
tion of the mercury near its freezing point. If, upon exposing the vessel
filled with mercury to thesg temperatures, and after a considerable time,
when it appears to have reached its lowest point in the graduated stem, the
vessel be then touched, the mercury immediately descends, and this not from
any change in the curvature of its upper surface only, since it is seen to
descend in every part ¢f the stem. The same circpmstance was constantly
sobserved in the common mercurial thermnometers; the same thermometer
seldom indicating the same temperdture when its contained mercury was
frozen, which was generally from — 36° to — 38° whun frozen in an horizontal
position, If it is frozen at lower temperatures, as at 45° Fahrenheit, it still
indicates about the same’temperature, viz., 36° to 38; but if in this state it
be held in a vertical position, and a slight shake be given it, the mercury
immediately descerfds, so as to indicate nearly the same temperature of the
atmosphere (28 shewn by those spirit thermometers with it previously
agreed, at temperatures between 20° and 30° below zero). This circumstance
does not appear to arise from any apparent separation of the mercury, either
in the stem or in the bulb, at least as far as could be seen with a common
magnifying glass; neither can it anse from any sudden contractivn of the
glass, as it would have caused a contrary effect, and, moreover, would have
been apparent in thespirit thermometers, which was ;ot the case. It appears,
2K
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therefore, that though the power of mutual adhesion between the particles of
mercury is considerably diminished by low temperatures, yet it still retaias
its power of contraction.

As one end of the stem was ground, and fitted imto the bulb of the vessel,
80 a8 to be taken out at pleasare, the temperature of the contained mercury
could be readily ascertained by putting a mercurial thermometer into it.
This thermometer, together with a spirit one (for very low temperatures),
had been compared with many other mercurial ones, and a correction applied
to each to reduce them to the mean of all; and they were kept as standard
ones by which the temperatures were registered. As the experiments were
made at nearly the same temperature, the means of the observations before
and after exposure are taken and computed as one result. By which it
appears, that a portion of mercury equivalent n bulk to 2060.65 at + 29°
Fahrenbeit, will have in the glass vessel pn apparent bulk equivalent to
2048.36 at — 29° Fahrenheit, which is a contraction at tue rate of .0001027,
or -y;th part of the whole for 1° Fahrenheit.

If the contraction of the glass vessel be allowed for, tlzlen, according to
General Roy’s experiments upon the cubical expansion of glass vessels, the
bulk of the mercury after exposure wiil be more accurately represented by
2046.83 instead of 2048.36 at — 29° which is a contraction at the rate of
0001156, or ;44th part of the whole for 1° Fahrenheit, between these limits,
or at a mean temperature of about zero.

From the experiments of Sir George Schuckburgh vith a similar apparatus,
it appears that from the freezing to the boiling point of water, the expansion
of mercury in glass 1s .0000872, or ;;%+4th part of the bulk, and correcting
for the expansion of the glass .0001011, or 5 th part of the whole for 1°
Fahrenheit.
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ON THE CONTRACTION OF ALCOHOL.

THESE experiments were also made with the same apparatus. The specific
gravity of the alcohol was determined by weighing it in two thin glass flasks,
fitted with greund glass stoppers in the usual way, and weighed in the
hydrostatic balance before- mentmned One bottle contained 925 grains of
distilled water, and the other 1050 gramq, at + 60° Fahrenheit. The tempe-
rature of the alcohol was ascertained by introducing a delicate mercurial
thermometer into the necks of the flasks, before and after it was weighed,
and a mean taken. By scveral trials at each end of the heam, with different
sets of platina weights, the spemﬁc gravity with the 925 grain bottle wis
.8162 at 4 61°, and with the other, .815 at + 62°; the mean between which
is, .8166 for its gpecific gravity, at + 61 Fahrenheit.

The experiments were made in the same way as with the mercury, by ex-
posing the alcohol to moderate, and then low temperatures; and a mean of
the readings, before and after exposure, taken, to obviate any error that
might possibly have arsen from evaporation during the experiments; which,
however, was not perceptible. By a mean of several experiments made at
nearly the same temperature, it appears, that a quagtity of the alcohol, equi-
valent in bulk to 2060.65, at 4 49} Fuhrenheit, will, at the temperature of
—~ 3631° Fabrenheit, occupy a space equivalent to 1974.85, which is a con-
traction in bulk at the rate of .000484, or !¢l part of the whole for 1°
Fahrenheit, or at the rate of - for 180°.

Allowing for the contraction of the glass as before, the bulk after exposurec
is more accurately expressed by 1972.66, instead of 1974.85. With this
correction, the codftraction of aledtlol in bulk is at the rate of .000496, or
svrsth part ef the whole for 1° Fahrenheit, or -, for 180°.  According to
Dalton, the expansion } for 180° at higher temperatures.

The apparent contraction of alcoliol in barometer tubes, appears to differ
considerably from the above determination. The result, however, by this
method is very exceptionable, compared with the above, since the capacity of
the stem of the apparatus is very small compared to the bulb; and as the

= ¢ K 2
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tubes were of greater diameter than the stem, not so much accuracy could be
attained in observing the exact height of the contained alcohol, the rise and
fall of which, by the change of temperature, was determined by paper scales
pasted upon the tubes, the divisions of which, as well as the whole length of
the tubes, were determined by,a two-foot brass scale, divided to an hundredth
of an inch.

By two trials with a barometer tube, at the temperatures of + 464° Fahren-
heit, and — 40°, the space fallen through by the upper concave of the alcohol
was exactly equal to ;th of the whole length of the ongmal length of the
column, or ;7 for 1° Fahrenheit, or at the rate of % for 180°. By two
trials with another tube, at a different time, the apace fallen through by
exposure to the temperatures of + 42° and — 26° was - 4} th of the length, of
iwooth part for 1° Fahrenheit, or at the rate of X for 180°. The meax be-
tween these results in the tubes, is - 5 - for 1°, or - for 180°

« By experiments with the hydrostatic balance, the bettle which held 925
grams of distilled water at 4 60° contained 755 érains of the alcohol at
+ 61° and the contained alcohol at + 5° weighed 787.1 grains. Also the
other bottle, which contained 1050 grains of distilled water at 260°, contained
855.6 grains'of the alcuhol at 4 62° and 873.1 grains at 4 81°. By a mean
of both, and making a small correction also for the contraction of the glass,
amounting to about 0.6 grain in each bottle for the difference of temperature.
it appears that its specific gravity was .8156 at 4+ 614", and .8418 at 4 6°.7

Fahrenheit, which is a contraction in bulk dt the rate of 000567, or ; th
part for 1° Fahrenheit, ‘or at the rate of X
peratures.,

In the same way, spirit ¢f wine of the specific gravity of .9270 at 4 46°
Fahrenheit, was found to acquire a specific gravity of .9445 at 4+ 4° Fahren-

beit, which is a contraction at the rate of .000331, or {A5th part of the bulk
for 1° Fahrenheit.

- for 180° between these tem-

The following are the comparative indications of several thermometers
filled with different fluids. The thermometers were of the same length and

construction ; they were freely suspended, and the comparisons made at
steady natural temperatures.
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Carburet | Chloride P
Salp. Ol of Nitric
Marcury. of of Alcohol. | Sp. Wine, REMARKS,
Sulphur. | Carbon, | Asher. | Sasafrar, | Acid. —" 4 “
o o o o a o o -]
+58 +358 +58.2 | +47 +56 +56.6 | +58 +57
+50.2 | +48.7 | +48 +40.2 | +42.5 | +48.2 | +44 48455
+49 .. | t4az 6
[The freesing point of lhm two thermome
+32 ¢ 3 ; 5 R I +32 Vg . |< ters was asc o be by
s | melung soow.
+ 3 +2s5| -9 — 4.0 =07 |+ 07| —0.5] - 2.2
L ]
- 8 - 6.2 =117 -8 | — 9.2 -1 - 140 — K.7 mo}:“ franc and n
the uppe ri of the bul the ther-
18 | —19p! —ar.8| =167 | ~18 | =150 =18 | —19.2 I mameter counining #  The solps stber
L ] was also partly frozen, hn vluﬂnrlwn-
—~18 a -84 g _ —16 —24 —21.5 tal luyer of lce at Lhe &allm of the bolb,
—~30 —-27.5 t —44 & 3 — 31 —836.5 | —36.0

CARBURET OF SULPHUR,

Tue effect of ihtense cold upon this singular fluid, depends entirely upon its
being in immediate contact with the atmosphere, instead of being exposed to
low temperatures in peifict thermometers, or in stopped bottles. For
instanée, two thermometets containing this fluid, one of which was perfect
and the other broken, were exposed for several days to — 26° Fahrenheit.
The fluid in the perfect thermometer was clear, and did not appear to be in
the least affected by the exposure; but in the imperfect one, several pieces
of a white substance were flvating in the bulb, like white wax or camphor.
This effect was subsequently observed upon a much larger scale. Upon
taking a glass bottle capable of containing about three pints, and in which
was about a pint of the.carburet of sulphur into a temperature of —30° Fah-
renheit, no effect was produced upon it, so Jong as the glass stopper was
kept iu, except the tncklmg down upon the sides of the bottle of some of the
more volatile part of the fluid which had accumulated there. But upon
taking the stopper out, a curious effect was instantly produced, for not only
was the surface of the fluid covered with pieces of this white substance, but
the sides of the hottle were also covered with a coating of this substance. It
wounld appear, therefore, that it.was the more volatile part of the fluid that
was affected and congealed. The remaining portion of the carburet of
sulphur, which retains its fluidity after the exposuse, distinctly divides itse}f
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into two portions : the upper part of it had the appearance and consistence of
.0il ; the lower part was a fluid of a dull white appearance, like soapy water.
The oily part was very brilliant, and of great refractive power. The white
substance which is formed is not very volatile, as [ kept a small piece for
several days between Zero and — 20 Fahrenheit, without any apparant di-
minution of its bulk. It dissolves instantly in a small drop of concentrated
sulphuric acid, but with some difficulty in alcohol.

Curoripe or Carbown

Was not in the least affected by an exposure of two or three days to—45°
Fahrenheit, nor with this degree of ‘cold, assisted by the evaporation of
alcohol and nitric ether in the receiver of an air-pump, by wrapping the bulb
of the thermometer containing it in fine wool, previously soaked in these h-
quids, which was kept moistened, by the wool being in contact with a portion
oontained in a small evaporating dish, placed under the. thermometer upon a
small glass stool. The thermometer was cemented in the perforated brass
cap of a small receiver in the usual way

Svrenvric Eruen

Is partly frozen at—12° Fahrenheit, and more or less according to the tempe-
rature, but not perfectly after two or three days ekposure to—46°.

Nitric ErHER.

A bottle of this exposet as above to —4(6*, was not frozen, with the ex-
ception of a very minute portion, like a small feather, floating about in it; but
it acquires the consistence of oil, It was firmly frozen by a mixture of snow
and alcohol; but I had not the means of determining accurately the tem-
perature at which this took place. A thermometer filled with alcohol placed
uear it, stood at between —60 and —63°,

O1L 0¥ SysSAFRAS

Is completely frozen when exposed to the atmosphere at —23°, but that in a
perfect thermometer was not completely ‘frozen at —40°,  If the frozen oil be
exposed to a temperaturé of —10° a portion of it becomes fluid, of a brilliant
yellow colour. If the oil be now separated into two parts, by pouring off this
dissolved part of it, the remaining part consists of large white crystals in the
form of rectangular parallelograms, which would nat dissglve, though kept'at
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+50° for several days. The yellow part is frozen into long fine spicule, like
needles, and the actirn of light upon it very singular, for it freezes when.
exposed in a shallow evaporating dish to the light at —16°, but if kept in the
dark it will not freeze at —45° I had frequent opportunities of observing
‘this, as I kept a-quantity of each for a considerable time during the winter in
a box at the Observatory, where a firc was occasionly kept, by which the
temperature was gencrall}Y.such as to dissolve them both when frozen. Upon
afterwards opening the box at 30° and 40° laelow Zcro, (at which it had been
exposed often for several days) thateportion of it which forms into large white
crystals, was always found frozen; but the part which forms into fine yellow
spicule wa¢ fluid, but not longer $han two or threc seconds after the box was
opened, as it freezes almost immediately, scarcely giving time to observe its
previous fluidity. Upon exposing the yellow part, in a fluid state, to low tem-
peratures at night, during the time of a splendid Aurora Borealis, it acquires
the consistence of honey, yet no regular crystallization takes place, but which
was the ¢ase at twilight when there was less light.

Nirric Aip,

A thermometer filled with this concentrated acid, did not fretze at_—40°
Fahrenheit, excepting a very small portion (not bigger than a pin’s head), and
which Wwas observed at — 3(F. At —47° the portion of it in the stem of the ther-
mometer was opaque and appeared frozen, but that contained in the bulb was
still clear'and not frozen. It was firmly frozen a few degrees lower by means
of aleohol and snow, but the freezing pomt could”not be accurately ascer-
tained ; but from the appearance of it before-mentioned, it appears that it is
about —48° Fahrenheit. Nitric acid of the specific gravity of 1.260 was firmly
frozen at —20° and fluid at —15°. The rate of contraction of this acid appears
to be very uniform; the thermometer filled wi;h it, agrced nearer tv the
standard mercurial oné than any of the others, (though more sluggish) and it
never differed fmmlit'. more than absut 2° from natural temperatures of + 60°
to — 30° Fahrenheit.

Surravric AcID.

A small quantity of concentrated sulp. acid exposed in a shallow eva-
porating dish, was firmly frozen at — 40°, and was fluid at — 35°. The same
acid diluted with 50 per cent of water, by measure, was partly frozen round
the sides of the dislj at — 26, and firmly frozen at —»30° Fahrenheit.
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CHLorIDE oF Tin anD CHroripr or Carnon,

Were neither in the least affected by a considerable exposure to a natural
temperature of — 45° Fahrenheit; nor by the greatest degree of artificial cold
I could produce, combined with this low temperature.

[ )

CHLORIDL OF PHOosPHORUS

Is not n the least affected at — 3()' Fahrenheit, at = 40 1t appears like thick
oil, and at —47 1t s frozen, and acquizes the appearance of honey of firm
consistence, but without any apparent crystallization.
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ON THE FREEZING POINT OF DISTILLED MERCURY,
THE AMALGAMS, g-.

To determine the freezing point of pure mercury; a portion of it was put
into a shallow glass evaporating dish, and plactd upon a support consisting
of a slender rim of copper, with three glass legs. The bulbs of two spint
thermometers were placed®ipon each side of the dish, and the bulb of another
in the centre of the meicury, the thermometer being attached to the stand,
and in a vertical position. These thermometers had each been compared
frequently with the standard mercusial one, when the temperature was not
lower than —30° Fahrenheit, and their respective errors applied at lower
temperatures. The great diffcrence hetween spirit thermcmeters at very
low temperatures, renders dny dependance upon them, when accuracy is
required, very precarious, withut a comparison with the mercurial ones,
a few degrees above the+fteezing point of mercury. Among eighteen spirit
thermometers, f'requcntly compared nearly at the same time, there was a
difference often+amounting to twenty degrees at temperatures between 40"
and 50° below Zero; and to show how much this was the case ewen in those
made by the same maker ‘and of the same length and construction, the
followihg is a comparison of ten of them. They were placed in parallel and
vertical positions, upon a board fixed to two upright “supports about three
feet abové the frozen sea, and each of them was freely suspended at the end
of a nail. The temperature at the time of comparisbn had been very steady
for a considerable time,

Z

©® IO e w -

...—56° Fahr.
— 56 ” ’
—49 ,», r Mean —52°4 Fahr. — Thermo. alcohol (uncoloured).
— 49 .n .
= 5} LT
— 40 "
- 40
—44 ,, {Mean —42°8 Fabr. — , , (coloured).
y— 4‘ (1] .
—~ 46 ”»

[
=]

It appegrs from this comparison, that there was nearly ten degrees
difference between the means of the thermometers filled with the uncoloured
alcohol and those which were coloured, and the greatest difference is sixteen

2L
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degrees. By a mean of several comparisons of the thermometers No, 5 and
No. 10, between the temperatures of — 26° and — 30°, No. 5 was lower, by
2°.2; and No. 10 was higher by 4° than'a mean of seven mercurial ones; by
applying these corrections, the true temperature by No. 5 is —49°8, and
by No. 10 it is —50° Fahrenheit; or a mean temperature of —49°.9 Fahren-
heit. The temperatures, as‘indicated by the thermometers with the unco-
loured spirit, appear to be more correct than the coloured ones, in which the
power of contraction of the spjrit appears rapidiy to diminish, and when
suddenly taken from moderate to very low temperatures, most of the co-
louring matter was left in the upper part of the stem; they do not therefore
seem so fit for use at very low temperatures as the others. '

By a great many observations made’ each winter, pure mercury begins to
freeze at —38°.5 Fahrenheit. A watch-glass full of it will be firmly frozen
in about three or four hours when taken from a temperaturc of + 32° to —39',
but it remains fluid at a steady temperature of — 38° Fahrenheit. It begins
to frecze first at the bottom and in the centre of gldss, and generally assumes
a kind of a tree-shaped crystallization, or somewhat like the {ibs and vertebree
of fisk when arranged in parallel positions close to eacly other; but the
crystals cownposing the mass are so ill-defined, as to present no regular -
determination of figure, nor the least similarity between them.

An amalgam of 200 grains of distilled mercury, and twenty grains bf lead,
was firmly frozen at — 85°.5, and fluid at — 31°.5 Fahrenheit.

An amalgam of 100 grains of mercury and three grains of tin,'is firmly
frozen at — 35°.5, and is'fluid at — 34°.5 Fahrenheit.

An amalgam of 200 grains of mercpry and as much silver as it would
dissolve, was partly frozen after a considerable exposure to — 35.5 Fahrenheit.

An amalgam of 200 grains of mercury and twenty grains of zinc, is partly
frozen after a long exposure to —35°.5 Fahrenheit. .

These mixtures were exposed in small thin glass ¢ylinders at steady and
natural temperatures, and the above are. the nearest linits of the freezing
points of each thet could be obtained by this means. Nearer limits might
probably have been obtained by varying the degree of cold by artificial means,
but some uncertainty would have been introduced, arising from the difficulty
of mamntaming an uniform temperature by this means. The metals were
obtained perfectly pure for the purpose of experiment before leayving
England ; and it appears that the amalgam of mgrcury and lead is mggt
easily frozen.



AN ABSTRACT

OF THF

VARIATION, DIP, §e. OBSERVED ON Sl’l(%BE AT THE WINTER STATION
UPON WINTER ISLAND, NORTI] COAST OF AMERICA, DURING THE
YEARS 1821—2, IN LATITUDE 66°11.85’ N., AND LONGITUDE 52°,58' W,

Tue first column contains the date; the sccond, the times of the day when
the observations were made, which were generally about nine o’clock, A.m.
and three o’clock, <. s The third column contains the variation. This
was bbsérved with an instrument made by Dolland, for the purpose of
observing the ddurnal motion as well as the variation of the needle. It
consisted simply of a long slender needle with a sliding weight to adjust it
horizontally, and turned uppon a fine stcel point in an agate cup attached to
the centre of the needle. To this instrument was also attached a telescope
with cross hairs, which had a small vertical motion, and the whole having
azimuth motion, the telescope could be referred to a distant well-defined
object, by which the stability of the instrument gould be ensured. The
needle was covered with a brass framc which had a glass top, carrying
with it a vernier, reading off to mitutes upon the graduated arc, upon the
fixed part of the instrument. The magnctic azim th of the object to which
the telescope was referred, was determined by making two fine lines drawn
upon the moveable pagt 0f the instrument coincide with the north and south
ends of the needle; and for the better observing the coincidence, a mi-
croscope with a silqgle wire was atfached to it for the purpose. As a line
drawn through the Zero (upon the fixed part of the instrument) and the
centr of the needle was parallel to the line of collimation of the telescope,
the rea ings of the vernier comparcd with the true azimuth of the object
gives the variation.

‘The true azimuth of the distaat object, from the place where the in-
strument was fixed, was determined by placing the centre of a small transit
instrument (having eomplete motion in azimuth) exdetly over the place where

2L 2
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the centre of the needle was placed, and observing the sun’s transit over the
vertical wirer when it had the same azimuth as the object, which was
therefore completed from the known error of the chronometer with which
the observation was taken from apparent time, sun’s declination and latitude
of the place. When the needle was first fixed at Winter Island, and before.
the true azimuth of the distafit' object was determined, the stand upon which
the needle was placed was thrown down and removed from its first situation
by the wolves, so that the variatijpns between Nov? 26th and Dec. 13th, were
not accurately determined, and they arg registered therefore, orly to shew
the difference between the variation in the morning and afternoon. It was
afterwards fixed more securely, by ﬂiling up the space betwaen the legs
of the stand, and banking it round with snow. The precaution was also taken
of determining the true azimuth of the object, before the series of obser;
vations at each station was commenced, and by ‘repeating the operation when
the observations were completed. '

The fourth column contains the magnetic dip, ‘which was observeqd with
a new and excellent instrument made by Dolland. The qbservations here
registered, were made with a ncedle which consisted of two long slender
cones, put vogether at their bases, forming together a needle of about eight
inches in length. The centre of this needle was perforated in two places, at
right angles to each other, into which was fitted a moveable axis, wlich by
this means could be placed in four different positions with respect to the
needle, and afford a greater number of observations than one of thé common
construction. There wis another needle also fitted to this instrument, known
by the name of Meyer’s needle, consisting of a long rectangular parallelogram,
with the corners of the e:.:tremitles rounded off ; to the centre of it was at-
tached a small stem, fixed at right angles to the needle, and having a move-
able weight attached to it ; by moving the weight near to, or farther from,
the axi of motion, the needle may be brought to deflett more or less from its
true dipping pusition of the needle at plegsure. If the'dip be observed with
this needle iu one position, and again when it is inverted (estimating, in each
case, the dip from tne same point of the horizon), it is easily shown that the co-
tangent of the true dip is an arithmetical mean, between the cotangen the
observed dips in these positions of the ncedle, provided the centre of ‘gravity
is perpendicular to the axis of motion. This condition is not necessary in
this (nor in the common needles) if the poles be inverted, and'the dip in
each position of the needle be observed; but the calcul‘ation 18 not near so
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simple*. If the weight be so adjusted that the needle may be perpendicular,
then upon turning the instrument 90° (either wav) in azimuth, the needle will
shew the true dip without any calculation. If the instrument be moved 180°
in agimuth, the needle will shew the magnetic latitude of the place in any
spart of the world, which is, confirmed by experiment. By unscrewmg and
taking away this perpendicular stem, and the’ attached weight, the needle
becomes, and may be used as one of the common construction. The needles
turned, or vibrated upon Horizontal edges UJ' agate, and the instrument was
adjusted by means of cross levels for the purpose, in the usual way, by means
of foot screws; two distant marks were fixed, one towards the magnetc
nortb, and the other towards the s'uutlr, to which the instrument was always
referred at the time of each obscrvation. The axis of motion of the ncedle
was centrically adjusted by means of a contrivance to elevate or depress it at
pleasure, so that it might be placed gently upon the agate edges at each obser-
vation, by means of finger-screws convenicntly placed for the purpose; thg
ends of the ncedle moved along a sraduated circle in the instrument, divided
to 20 minutes, agd the divisions werc large enough to be subdivided to 2 or 3
minutes, by means of two Jenses, fixed at the extremities of a woveable arn,
concentric with the needle.

The fifth column contaius *the time taken by the needle, to complete 100
vibratibns, The whole areedescribed in the first vibration was 80°, and the
last arc not less than 5°. The number of vibrations between the limits were
generally from about 180 to 210. and the time of completing 100 vibrations
determined by proport;on. There was a contrivafice attached to the gra-
duated rim of the instrument, by which eithier end of the needle could be
confined, and let fall through any extent of arc, at any given time, with con-

* If the centre of gravity i} not perpendicular to the axis of the needle, but make with the
vertical an angle 8, and Seand D be the sum and difference of the co-tangents of the observed

S
dips, then cnt. true dip‘:‘é-m—:-é—b- o168 when the poles are inverted, the co-tangents should

be found to differ«from the formerones (d' and d"), by the quantities z and y, then the co-tangent of

yeot. d'+ ¢ cot. .
the tm will be represented by an equatior of the form of Ty++ 8 result which
depends, however, upon the supposition thai the line passing tbrough the centres of gravity and
suspension makes the same angle with the magnetic axis of the needle before and after the poles
are inverteds 1 have not seen the investigation of M. Meyer, but as the formula given in his
paper “ de usu aceuratiori acts inclinatoriz Magneticze,” is immediately deduced by eleminating g
upolt this supposition, it gppears to depend upon the same hypothgsis.
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siderable precision, by holding a chronumeter in one hand, and the string
attached to the trigger in the other. One needle was kept for this purpose
throughout the voyage; the poles were, of course, not reversed, and the
needle was made to vibrate always upon the same side of thc axis of motion.
The other columns contain the state of the barometer and thermometer,
and also Kater’s hygrometer ‘When it was affected ; for, at very low tempe-
ratures, it became so coated with ice by exposure, as to remain stationary for
many days together.

I'tie Tuine
Variation of de- Katur's L
DATE. ip. suribing | Barow. | lherm. . ' REMARKS
w. B00 Vi- | Lygr.
hraticns, |
i !
1821, o & w o ¢ w " o . '
Oct. 15 AM, BT 45 43 23.77 | + B Mudlemlt* hreeze from N. and clondy W.
a
o 1B 5 285.5 | 20.14 | + @ Divo t o 5. osnd snow at Limes
w wPM, 208.7 | 80.18 | +18 Squally wind S.E. (but vanidole).
» 1TAM. €7 40 18 | 303.6 | 29.91 | +10 Laght breezes from 8.W. and cloudy. Snow at times.
w o PM. BT 59 50 | 2U8.4 | 29.76 | + 8 itto . ditto Diggo
W 18 AM, 87 85 57 | 302,1 | 29.40 | 423 Calm and cloudv. Snow occasionally.
» 20PM. RT a2 5 L3n.ue | 4+ 1 Fine weather. Moderate breeze from N.b.W.
w 2w 88 3 40 80.12 | + 8 . «: Moderate breeze from §.E. Smal! snow at times.
Moderate breeze from N.W, with sleet. Aurora very bright
¢ shortly afterwards from S.E. 10 W., not higher than about
e 10° above the horizon, shooting out bright rays towards the
Nov.26 59 56 12 BE] =1 ] 588 zenith.  One of Kater's compassea was continually examined
till midnight ;, but it was not in the slightest degree affected
by the aurora, ¢
Famt aurora two hoyrs before this observation in every part
» 2T AM. | 55 47 10 20.92 | —I8 | 8.83 ,{ f the heavens, partiplarly from the East through the
zenith to the Weat.
» s Noon | 54 18 48 2994 | —19 | 3.83 | 3tiff breeze from N.W,, and clear weather.
Fresh breeze from N.W,, and clear we th faint aurora
» 28PM. |55 1y 12 LHE D Wbty s eather
Aurora in every part of the heavens, but particularly in the
Dec. 1 AM, | 67 48 12 29.76 | -24 | 8.88 K senith. Kater's compass examined as , bmt was not
influenced by the aurora. Moderatg breeze from the N.W.
» w» PM.| BT 18 10 29.80 | —24 | 8.88 | Fresh beeezes from N.W. Clear weather.
; 5 . .
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The Time|
- Variation ot dn Kater's
DATE. 1 Dip. serihing | Barom. | Therm, REMARKS.
w. 106 % 4= Hygr.
bratlons.
IB!]. o " " . " t Q
Dec.2 PM. | 55 45 12 20.88 | —25 Moderate breeze from N.W., and clear weather.
S .o
» 6 AM. | 5620 86 29.76 | - 2 Fresh breeze from S.E. and cloudy.
.
s T AM. | 56 22 36 29.80 | — 1 Mgicrate breeze from 8.E., cloudy.
» B AM, | 5624 24 29.81 | — 2 Cloudy with fog. The wind just changed from S, to N.
L]
s » PM. )55 B 24 2976 | —d |, Moderate breeze from N., und clear weather.
i B P‘..M. -51 59 K 2.6y | —19 Moderate breeze fiom N, ¢lvar weather.
L]
» I10AM. |56 3 0 29.60 | 420 Moaderate breeze from N W, cloudy.
-
w 11 AM. | 55 37 %8 . 4 39,72 | -2 Modcerate hiecze from N, clear weather.
y 12 AM. | 55 54 36 { 20.70 | —25 Mitto. datta,
[ ]
[ ]
» 13AM.|56 0 0 29,91 | —31 Light breeze from N., elear weatheY.
-
Brillinnt aurorn at mght from the E. o the zenith.  Compass
» M AM. {5650 0 Bl 1v ) —88 . { tried as belore, but not afledted,
s 17T AM. | 57 49 36 20,28 | — 9 Moderate hieesze from 8.E., cloudy.
» 18 AM. | 58 58 24 “leg.as | =18 Laght breeze from N., fine weather.
2
w » P.M.| 54 87 12 29,60 =15 |°®. Mouderate breere from NJE., «lear weather.
8
» 19 AM. | 58 22 %6 29,47 | —20 Fresh breeze from N.W ., tine weather,
w » P.M.| 5530 48 .o (op.45 | — 7 Moderate breeze fram N.b.L., fine weather.
e ) : . Brilliant au t
A y _ Moderate breeze from N 1., fine woather. illiant surora a
y MEADN £ 3095 oo [ ¥088 1% mght from 5. 10 W.S.W,
-
» 21 AM. 15613 0| . 20.88 | — 8 Strong breeze from N.W.,and cloudy.
» 32 AM. ﬂ’n 36 .. |29.48] — 9 s Light breeze from W. with sleet.
Thick cloudy weather with light snow, but cleared up shortly
w »» PM.| 55 36 40 29.41) — 9 afterwards with faint aurora jn S.E.
b
L]
» 94 AM. | 56 46 34 . £9.80 | ~10 Light breezes from N.W., and cloudy.
[ ]
§ '] S TH
w » PM Y5489 80 . 29.80 | —10° uoge;:u.hm from N.N.W., cloudy. Brilliant aurora at
night.
.:‘
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The Time
Varlation uf de Kater's
DATE Dip seiibing | Barom. | Therm REMARKS,
w oo Vi- Hygr
d brations
1821, o - 'l a L " o
[Dec. 26 AM. | 36 58 0 20.28 | — 5 Strong brecze frum S.E. and cloudy.
. . .
i Light breeze fiom N.E., fine weather. Fairt aurora this mom-*
» 27T AM. | 56 27 3¢ 29.53 | — 7 ing before these obscrvations from E. thiough the zen:th to
the W.
» » P.M.| 5481 12 20.57 | —(8 Light brecxe‘!‘mm N.E., fine weather. Faint aurora in N.W.
= e Moderate brecse from N W, fine weather.  Faint aurora at
n 31 AM. | 57 85 48 .68 |80 S.5.W. enrly m the mommg.
1822,
Jan. 2 AM. [ 57 14 12 20,54 | —21 ‘ Mpderate biceze from N. W, fine woeather.
w p» M. |l5s521 0 20.61 | —27 Mitto, ditto.
P "8 AM. | 56 36 24 20.74 | -7 1.05 Lith hreezes from N.E , and thick weather
. Ll
w 4AM. |51 €36 = 29.45 | —~15 | 0.2 I"iesh breczesrem W, cloudy.
{
w 5 AM.|5T 812 29.72 | —31 Fresh bhreeze flom W, « leatweather
)
o TAM. 5T 110 20.66 | —26 | 9 15 | Modewate biceze trom N.W , clear weather
w OAM 5T 136 .00 | —28 | u.6s | Duto, ditto.
o wPM. 554338881420 30.00 | —o7 Light breeze from N b.W. Streams of aurora from S.E. part
of horizon towards the zenith,
w 10 AM. | 56 14 24 | 89 13 85 | S06.1¢) 29.60 | —15 Moderate breezd from N.E., and cloudy.
wow PM.ISI 51 36|89 655 808.1 ] 29.47 | —138 .+ | Strong brecze from F.., and cloudy,
[
o 12 AM. | 5519 24 | 86 57 40 | 804.6 ) 20.85 | —24 . | Moderate breeze from N.W, und cloudy.
wow PM. s 800, 9. - Strong broeze, from W.b.N., cloudy. Aurors shortly afier«
54 59 0} 87 10 40 | 300.9 | 20.87 1 ‘wards to the Eqand W, n vertical stieams,
Apv 16 AM. | 57 316 | BT 44 45 | 301.1 | 29.72 | 493 . o falm, floe weuther. ' % *
o » Noou | 5T 440 |88 9 26| 303.3)20.70 | 498 Fresh breeze from W., fine weafner.
Fresh brecze lrom W., and cloudy. Bright avrora to the 8,
w ow PM 155 598 ) BT 40 41 | 288.1 | 99 68 | 499 * { from E. to W. pearly, with much motion sbout an hour afier
these obeervations.
w 1T AM. | 5545 52 | 87 47 58 | 988.2 | 99.61 | 413 | 2.06 | Light breese from N.W. Fine snow occasionally,
»ow Tfmm, 5535 4188 180 |9%02.9)29.62! 434 | 2.09 | Dito. Ditto.
x 5
w ow PM.| 55163288 041 ) 801.1[20.09 ) +20 | 4.04 | Moderate breese from 8.W. Thick cloudy weather.
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The Tume g
Variation of de- Kater's
DATE. Dip. scribing | Barom, | Therm REMARKS
i Ww. 100 Vi- Hygr.
, | brations.
1823, I e + » » o
Apr.18 A.M, | 56 36 28 | 68 2 15| 3092.2 | 29.80 | +20 | 8.08 | Moderate breeze from 8.W. Thick, cloudy weather.
s » Noon. | 55 50 26 | BT 39 19 | 206.1 | 20.80 | 23 | 8.08 | Ihtto." Ditio.
. P.M. [ 5523 28| 87 45 15 | 805.6 :2‘9.33 +27 | 4.04 | Ditto. lio.
‘ -
» 10 AM. | 56 18 28 [ 87 48 7 | 308,7 | ©9.78 | +IT [ 4.08 | Calm, tinck, cloudv weather.
» » Noon.| 56 11 52 | 87 46 56 | 296.7 | 29.80 | +38% | 2.02" Ditto.
3 = .o
s s PLMLSR 116 | BT 41 41 | 801.) | 2077 | +12§ | 2.00 | Ditte
Mav 10 AM. | 58 4 15| BT 48 33 | 207.0 | 29.83 | +38 i 2.61 | Moderate heeze from N.W.  Frne weather.
o
s ML 5T 50 27 ) BY 20 56 | 205.5  “9 B | 489 l 2.46 | Ditto, Ihtto,
" |
» 13 AM. | 58 83 3|88 183 3¢ 301.229.97 | +27 | 2.25 | Laght breeze from N Fine weather,
, i
» 14, AM.| 57 51 27 | 68 T 15 297.2 | 20.87 | 444 1.93 | Hazy weather. Taght biceze fiom §
w s PM.| ST 4 38748 87 | 294.4 | 20.80 | +86 | 1.92 | Clear weather.  Ditto.
. ' i
» 16 AM. |58 8 8|87 57 792959 24.57 / +3n ] 8.03 | Hazy with light snow. Modceiate breeze from 8.E.
. l
, 20 AM. | 57 59 16 | 87 51 56 | 298.8 | 20 B6 | +26 | 2.96 | Laght breeze fiom NNN.W  Clear weather.
Ll
o s PM.[59 21 187 42 45| 201.8 | 30.00 | +4R rz.afz Ditin. Ditto.
L ]
, 21 AM. | 58 26 58 | 58 8 37 | 204.6 | 30.04 | +28] | 2.61 | Light breesg from N. Ditto.
w » P.M. |59 39 47 | 8T 32 41 | 260.3 | 80.06 { 458} | 2.58 | Ditto. Iitto.
& .
» 22 AM, ‘57 21 51|88 1 87 3!'.‘]'!.2 29.97 | 440 | 2.29 | Light breeze from W. Cloudy at times.
f ol
w s P.M. | 58 44 51 | 87 .49 30 | 296.2 | 29.92 | 41 2.24 | Ditto. Cloudy weather.
, 28 AM. | 88 1§ 51 | 87 57 19 | 291.8 | 20,71 | 448 | 2.39 | Moderate Breeze from W. Thack, cloudy weather.
»
o ap PM. L 5T 51 15| 87 49 84 | 202.2 | 29.84 | 47 | 2.82 | Ditto. Ditto.
i Moderate hreeze from N.N.E. Cloudy Much snow the pre-
,"s‘u AM, | 58 36 151 87 59 ss. 209.0 | 29.40 | +48 | .55 ceding night.
E,. » P.M.| 565551 |88 662 207.020.87  +5¢ (2.46 | Ditto. . Ditto. Ditto,
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'l'lul'l'hml
Variation of e Kater's
DATE Dip. serlbing | Barom, | Iherm. REMARKS.
w. 100 \i- Hyer, '
L bratlous
1822, o & w e + ®» - °
Maye7 AM. | 57 20 27 | BT 28 7 | 288.8 |20 62 +389 | 2.38 | Light breeze froam 8.W. Thick, cloudy weather.

. P.M. |57 50 1567 56 87 | v82.4 | 29.60" “r40 | 2.38 | Ditto. Dark, cloudy weatber.
, 98 AM. | 55 50 27 | 87 40 18 | 269.6 | 9.64 | +28} | 2.5] | Fiesh breeze I'l‘om N.b.E. Cloudy.
w » PM. |58 527|567 44 45 (3968 8| 90.70 { +85 | 2.45 | Modernte breeze from N.  Fine weather.

, ¥9 AM. | 58 37 51 | BY 47 80 | ¢87.7 | 29.77 | 4 36} | 2 38 | Light bieeze from N.W. Fine, clear weataer,

L
r

w oy PM.|5T27 8|8 245299029 8 | +58 | 2.34 | Light breeze from W.b.N. Ditto.

. 80 AM. |59 1 15|87 38 11| 204.1 | 28.81 | +374 | 2.12 | Laght breete from N.b.W. Ditto.

w o PM.157 9615|886 48 11 | 295.5 | 20 82 | +57} | 2 05 | Calm. Ditto.

, 31 AM. |59 27 15| 87 81 53 | 292.9 | 99.89 | 449 | 1.80 | Light breeze from N.W.  Ditto.
‘-

w ow PM.[5925 3|87 5456 208.8|29.95 | +514| 1.86 | Ditto, Cloudy nt times.
L}

Juoe ! AM. | 5835 8872019 290.9( 29.95 | +41 1.96 | Light breede from S.W. Dark, cloudv weather.
» s PM, |58 31 15| 87 46 93 | 988.2 | 29.94 | +44 | 1.86 | Ditto, Ditte.
o 3 AM. |55.31 58|87 40 41| 985.2 | 20 &2 | +41 | 2 93 | Moderate breeze lfmm NW. Ditte.
» o P.M.| 56 42 27 | 87 48 26 | 269.2 | 20.82 | +45} | 2.52 i Ditto Diuo.
s 4 AM |58 10 15|88 549 | 293.4 | 29,79 | +48} | 2.65 | Light breexe from B.W. Thick, cloudy weather.
v » PM.| 5558 97|87 40 23 | 202.0 | 20.80 | +48} | 2.44 | Diuo Lhtto,

w SAM. {5511 1587 47 4p | 291.5 | 20.70 | 87 | 2.6y | Freah breese from N.W. Cloudy weather.
€« ¢
w »PM. |58 3780|8784 11 299.8)|29.66) +84 |2.53 | Fresh breese from N.b.E. Ditso.

L]

,» B AM.| 56115 | 8T 44 7|29).5)20.70 | +385 | 2.70 | Moderate breege from N. Fine westher.

Moderate breese from N., but a heavy at the tume of
» »PM.| 574639 | 8770 10 | 289.7 | 29.70 | 485 | .39 [{MORee Beess SOOR e wqugll at the tume o

» TAM |58 751879437 969.0|29.64 | +47§ | 2.53 | Light breese fsom N.W. Fine weather.

» = P.M.| 57 87 39 | 87 58 41 | 289.5 | €9.61 | 31} | 2.26 | Ditto. Ditte.
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ON THE VARIATION, DIP, §c. ISLAND OF IGLOOLIK,
N.E. COAST OF AMERICA, 1822—3.

THE obseivations were made in the same manner as those at Winter Island ;

with the addition of a column comammo’ the space fallen through by the
coloured liquid in Leslie’s hygromet(,r from the evaporation of pure alcohol
applied to, one of the bulbs with a camel’s-hair brush. Though Kater’s hy-
grometer was extremely sensible at moderate temperatures, yet when ex-
posed to low ones, it often acquired a coating of ice, which obstructed its
motion for scveral days together; whereas Leslie’s has the advantage of in-
dicating similar results under tlte same circumstances; yet the difficulty with
this instrument, is the, scnaration of the hygrometric intluence arising from
the absorbing power of the atmosphere, from that occasioned by the difference
of temperature  of the bulbs of the instrument, one being at the temperature
of the surrounding atmosphere, and the other at a lower tempeyature arising
from the cold produced fron: the evaporation : the effect produced by this latter
circumstance is so considerrhle, that the instrument (although a very inge-
nious one) appears to be more a thermometer than an hygrometer at low
temperatures. I have endeavoured, however, to correct the indications
for the difference of remperatuie, by a comparmson with Kater’s hygro-
meter when the temperatures were above + 32° Fahrenheit. At different
temperatures, when Kater’s hygron;eter indicates the same degree of hu-
midity, the difference between the contempora;y indications of Leslie’s will
be the effect due to the difference of temperature ; and by frequent compa-
risons of this kind, the indications are corrected and reduced to what they
wotld bave been;al the temperpture of +32° Fahrenheit, and are given in
a separate column. As- these corrections may be considered somewhat
objectionable, forasmuch as the other hygrometer is supposed not to be
affected by a change of temperature, I have also given the observations just
18 they were taken, that they may be corrected upon any other supposition.
T'he alcohol used was of the specific gravity of ‘815 at +62° Fahrenheit.



: £.2 -
DATE. Vosktura . Dip. ' Vioeotlo0| Barom. | Therm. :gzi:i | B REMARKS.
: : 2% i
1822, v o B F W] @ I e ° "
Nov. 18 F.M. . 8153 0 i 301.7 29.90 { -99 Lizlit breeze from N. Fine weather.
w 14 PM. 83 18 11 | 303.4 30.10 —25 Moderate breeze from N.N.W. Cloudy.
s 18 AM. 1 88 0 48 E 1.7 29.52 -23 - Light breeze from N.W. Clear.
v o PM. P ! ' 297.0 29.50 | —23 Ditto. Ww.
, 18AM. . 814613 296.0 | 29.0] —24 Light variable winds. Clear weather.
» o PM. I [ 301.7 | 23.%0 , —22 Light breeze froie S.W. Ditto.
v 19 Noon | 615119 | s0s.0 | 2943 | -0 Ditto. Hazy.
,» 22 AM. ! 87 42 17 | 30%7.1 20,58 ' - 87 Light breeze from N.W. Clear.
;» 28 Noon ; 87 46 39 I 297.7 29.79 | -4l Calm, clear weather.
apr.lgg?\'.u. 84 4 0 | 873949 i‘ 286.8 | 30,28 1 0] 1. | e i{r‘i:geht:in:“r:\;itfr:;:l g:’;’l-,&&di.c'l;:g;g ?nur;'r the pre-
s » P.M.| 8349 30 BT 47T 28 | 282.0 020 | +7 17.5 35.2 Same weather,
» 11 AM. | BI784 15 RS 8 37 | 288.2 4 30 16 l & k] 4.2 27.2 Light braezé from w. and cloudy. Halo round @ .
»w » P.M.| 832720 87 59 49 290.6 50.15 0 21.2 33.6 . Light breeze from S.E. Dark, cloudy weather.
. 12 AM.| 835130 87 42 0 285.8 30.17 + 8 1.7 35.0 Mﬁt:aé;eea‘c;;:;z:pl:mm N.W. Snowing all might. but
s » PM.| 8134 0 87 56 0 288.7 30.27 0-| 18.2 35.6 + | Fresh breeze from N.b.W., and cloudy.
L 14AM. | 831215 | 88 9 0 | g8¢4.1 | 20.%30 | —1i | N n | Light breeze from W. Clesr wealhs,
.n» w PM.| B3 43 %6 81’-58'6 287.0 30.16 - 3 17.5 41 . Light breeze from 3.W. Diuto.
» 21 AM. | B2 45 20 i 8,1.57 3 279.8 29.89 ; -5 15 9.2 Light breeze from N.W. Ditto.
wow PM.| 831505 aTa9ts om0 | 3000 | 45 20 "ais Light breeze from N.  Ditto.
w92 AM.| 831240 | 874549 | 2812 | 20,8 | +4 | 16 35.6 Calm and fine weather. Thermometer n @ + 40°.
w o PM.| 83322 | 88 315 | 2862 | 30.20 { +7 | e1.5 | 429 |- L{“ﬂ“o"’fﬁ;‘;&‘mﬁ'w- Clear weather. Thermometes
,» 38 AM.| B0 35 40 98 0 23 282.6 30.18 + 6" 14.2 $2.5 Moderate Lireeze from N. Thick foggy weathier. Snow
_ occasionally.
w s PM.| 83193 | 88 419 | 28L5 | 30.08 | +13 | 26 4 Ditto. Ditto. .
» S4AM. | 829340 | 875730 | e81.7 | 29.92 | + 1.5] 12 35 FrF“f;hG;"ie’;;ffm N5 W Cloar wonthr, Thirmomalor
» ~ PM.| 832140 88 10 19 288.6 29,89 + 8 19.5 i 8G.5 . | Ditte. Brillant Halo with mock suus.
» 25 AM. | 82 54 40 87 53 26 284.4 29,92 + 8 15.7 82.7 i Fresh breeze from N.W. with snow. b
» » PM.| 82 58 20 BE 5 41 286.3 29.89 + 8 5 42 Ditto. Clear weather.

»
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e
pare | v | oy (TEeo) mon | o | ST5 o, | e REARKS.
a3
1823 o v e 4 @] o | o o B
May 19 A M. | 83 28 40 88 10 49 288.1 29 .14 +323 19 26.5 3.68 | Fresh breezes from N.W. Clear.
s o PM.| 831540 88 17T 7 283.5 29.73 +98 28 31.2 5.38 ‘ Ditto.
» 20 AM.| 83 32 45 8% 10 80 275.8 29.18 | +14 20 84 3.26 | Light breeze from W.b.N. Cloady.
w o» PM.| 85 740 | 88 5 7 | 9644 | 29.68 ‘ +25 | 28 ~ | 84 $.09 | Light brecze from W.b.N. Cloudy.
» 21 AM 82 50 20 88 1411 285.3 99,59 | +17 19.5 80.5 'I 3.61 | Strong breezes from W.N.W. Thick, cloudy weather.
w s P-M.| 82 47T 0 | 881753 | 987.8 | 20.59 S 41 g0 99 | 3.32 ! Ditte, with snow.
» 92 AM. | 8318 15 88 21 45 | 2866 | 29.55 . +i8 | 24 | e7.2 357  Calm, with light snow.

oo PM.| 8¢ 320 88 18 11 281.5 29 .45 i +39 395 ' 23.5 ; 2.58 | Light breeze from S.E. Thick, cloudy weather.
w8 AM.| 829215 | 882019 | 2872 | 920.55 | 431 2651 275  8.45 : Moderate breeze rom S.E. Thick weather, with sno.
. » PM,| 83 3 0 88 268 4 281.6 J 29.65 ' +3°% , ar 35.5 |, 2.78 Ditto.
w34 AM.| 829840 | 881119 | 934 ' 29.69 138 | 315 | 303 j 3.28 | Ditto.

s » PM.| 81 14 20 88 20 45 278.0 29.64 i +37 37 82.5 F 2.6+ | Ditto.

» 26 AM. | 8421 20 88 18 13 $18.5 . 29.80 | +40 | 825 | 25.2 ¢ 8.71 , Light brevze from S.E. Thick, cloudy weather.

» » P.M.| B1S1 0 | 832543 | 287.0 ], 20.84 | +48 | 52 F 36 ‘ 2.37 ! Ditto. . Ditto.

» 2T AM.| 881120 | 882456 | 214.8 | 80.00 1 +25 | 20.2 | 26.2 z.as- Moderate breeze from W-b.N. Fine clear weather.
n » P.M 88 21 20 &8 9 53 279.1 30.10 | +40 .| 4.5 85.2 : 2.51 | 1-:1‘_7 light breeze from W. Ditto.

~ 98 AM. | 628340 | 8825 80| 9279.0 | 30.05 \ +38 | g3 27 6 ‘ <2.81 | Light breeze from N. Th:ck,dondy weather.

n » PM.| B3 2740 | 88323 §1 | e83.1 | 29.97 | 445 ! 46.5 | 84.5 I 1.66 | Wodibcons Bveens from Sb.W. Ditto.

Solylé AM.| 83 6 31 87719 49 9689.8 | $9.84 | +56 ‘ 51 26 2.8 Calm, fine weather.

» 1TAM.| 814811 , 881923 | 282.9 | 29.81 | +37 | 48.5 : %25 8.05 |Calmand cloudy.

» » PM.| 823211 | 8818 41 | 283.4 | 20.8] +60 ‘ 58.5 " 23 2.84 ‘ Ditto. 2
» 18 AM. | 80 51 51 88 27 19 280.9 29.75 } +55 E 39 15 3.7 f Calm. Cloudy, rainy weather.

s o PM.| 82 1111 88 16 56 285.1 29.72 i +83 'T‘ 58 23 I 2.92 | Moderate bieeze from 5.E. Rather cloudy.

» w{ AM.| 825051 | 8836 | 1.2 | 29.68 | +60 | 3.5 | 13 [ 2.08  Light brecze from W. Fine weather.

n oo PM. | 831911 | 88 315 | 991.5 | 29.68 ' +e85| 61.5 | 96 2.30 ' Light breeze from . W, Thermometer o @ + 114°Fabr.
» 21 AM. | 8048 11 88 20 30 275.9 25.36 1 +41 31 23 4.56  Moderate breeze from S.E. Cloudy weather,

g :P.ll. 814231 | 882445 | 278.6 | 29.58 | +47 | 845 | 19.5 | 411

’Lnitw.
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AN ABSTRACT OF THE MAGNETICAL OBSERVATIONS,

" DATE. Ln‘bi.lt.nde I{;u Vu\i:rt'lon Dip. ‘I"‘::g:::if:nn:il REMARKS.
L] ~ o W L] ¥ »© EE a
Meay of observations in and near London, before
1821. 600 4| 3958 { ! after the expedition. ’
L]
July 4|61 13|64 43 | 52 45 | 83 58 51 : Upon & floe of ice in Hudson's Straits.
L] & )
Aug. 3 65 87035 5212 ls1 o n Ditto.
o 176580 (8515 17T T | 87 27 50 On shore. Duke of York’sBay. Southampton lsland.
. f L
, 22 6681|8628 )48 38 |88 728 On shore. North side of Repulse Bay.
o 20| 66 13 [ 84 40 | 52 20 | BT 30 35 . | On shore. Duckett Cove.
Sept. 6'} !
66 38 {8411 ({5¢1 0O BT 51 35 Lyon’s Inlet.
" lsr
j Mean of all the cbservations made at the winter sia-
1822, 66 11 | 82 54 | 57 244 ) BT 51 © | 207.3 tion, Wanter Island.
)
July 8|66 37|81 39| 6217 |87 4718(999.6 | Upon the sea ige.
, 2269 34|81 146232 18787 920859 | Dito.
L]
Aug. 66933 [81y8 |86 ¢ (86 698|"'." Ditto,
SBept. 9 |69 48 | B8 28 | 89 18 | 88 21 2] Fury and Hecla’s Straits. Upoa the ice.
1
[ Mean of all the observations made at the Winter Sta-
lBI?-S. 69 21 |82 87|83 1} |68 9 40 | 286.7 L tion, lsland of Igloolik.
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TABLE

Of the MEAN RESULTS of the MAGNETICAL OBSERVATIONS at both WINTER
STATIONS

1.—AT WINTER ISLAND IN 182]—9.

Lat. 66° 11’ N.

Long. 82°54 W.

L
! No. of Times . W Ti"‘; ':r S 1 Mean State of
. . elin; |
DATI l'lluert;rnllnn‘ AN Uiy 100 1\«Iheutxiom Thermomoter.
[
o 'f Al (- B} " " k: ! o
1821—Middle of Octuber (1] BT 51 15 209 T 4+ 9
1823—RBegmning of January . 5 RT 56 3R 304.9 - 2
s  Mddle of April 12 56 1 6 87 51 25 208.7 + 22
»  Middle of May 12 58 16 20 87 5¢'17 296.2  |' + 38
,»» Endof May 12 57 17 16 87 51 20 293 1 + 43
» Beginnmz of June 14 57 32 50 BT 4% 57 290 .6 + 454
Means . . . . . 57 24 28 8T 51 B 297 3
[ L
IL.—XT THE ISLAND OF IGLOOLIK. 1822—3.
Lat 69°21’N. Long. 81°87' W.
-
‘IN T T
.of T f
DATE. S | Variation W Dip. Ficting | Moan Btate of
Obeervation. 100 Vibratl
- o » A -] o‘ £ » °
1822 —Middle of November . 9 BT 54 55 300.4 - 254
L]
1828—Middle of April . . ., . 18 83 Y% 87 56 47 285.3 + 2
»  Begnning of May 17 82 59 37 88 8 4% 2819 + 17
» Middieof May . . . 17 83 45 23 88 18 98 988.6 + 82
» EndotMay . , . . 14 8311 0 BB 18 45 282.2 + 286
» MiddleofJuly . . . . 8 89 818 88 90 17 288.6 + %0
Mrane . : 83 13% 88 9 49 286.7 ]




ON THE VARIATION, DIP, &c., IGLOOLIX, 1822—3, 7
in order to compare the following observations with'the formula, expressing

the relation between the magnetic force and the dip, vz, f « {ZT'_;siE'"&}"

where f and d represent these quantities. The time of tompleting 100 vibra-
tions by many observations (with the needle employed for this purpose,) in
and near London, in April, 1821, was 330".1; am on the return of the Expe-
dition it was 336".5; the mean between these results is 333".3, for the time of
making 100° vibrations. By many observations also, with the same instru-
ment, before and after the voyage, by myself, with a great many others, (with
another instrument of the same construction belonging to the Board of
Longitude,) made by Professor Rigaud, ("aptain Home, R. N., and myself, at
several places near London with severn different needles, two of which were of
Meyer’s construction, the dip was found to be 69° 59 44", for January, 1823,
(which is about the middle time of the observations) which nearly agrees with
Captain Sabine’s determination® From this data, it appears that the com-
puled time of making 100 vibrations at Winter Island is 309".5, the dip bemg
87° 51'9”; whereas by a mean of all the observations made during the winter
and summer at tl.iat place, the observed time was 297".3 ; the time therefore of
completing the 100 vibrations at Winter Island was less than that computed
from the formula by 12”2. In the same way, at the second Winter’s Station
at the Island of Igloolik, the mean of all the observations gives the time of
completing 100 vibrations 286”.7, the dip being 88° 9’ 49" ; whereas the time
computed. from the formula is 309".4, In this case also, the time of complet-
ing the 100 vibrations wus less than that computed fyom the formula, by the
'quantity 22".7. At each place, therefore, the vibrations of the needle indi-
cated a greater intensity of force thaid that deduced from the above formula,
which assigns a difference of 0".1 only between thk tir.es of completing the
100 vibrations at each Winter Station; but by observation it was 10".5

The great difference dbserved in the times of making the vibrations during
the winter and summer times, was very considerable at each of the Winter
Stations, and therefore hinders any ngld comparison of this kind from being
made. For instance, in the middle of Winter, at Winter Island, the time of
completing the 100 vibrations was 304".9, but which gradually diminished as
the summer advanced, and in the following June, it was 290”.6, the difference
being 14".8. Also at the second Winter Station at Igloolik, in the winter, the
ime of making 100 vibrations was 300'.4, but in the following June it was
283°.0, the difference being 17".4; at both places the intensity of the force
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was considerably greater during the summer than in the depth of winter, as
the abstract of the observations themselves (page 276) will shew; and the
time of making the 100 vibrations in the winter time nearly agrees with the
computed time,

The great irregularity in the results of the observations for determining the
variation, renders 1t difficult to form any idea of the quantity of its daily
change, between the hours of observation in the momning and afternoon,
although each result is a mean of never less than 5, and often 10 or 12
readings of the needle. The fixed telescope of the instrument was always
referred to the distant object, put up for the purpose of ensuring the stability
of the instrument, before the readings were taken, and the sluggish motion of
the needle assisted by gently tapping upon its cover, as well as every other
possible precaution taken to ensure an accurate result. At Winter Island
during the months of November, December; and January, the westerly
vanation in the morning was greater than in he afternoon by 57/, from a mean
of more than 300 observations; by a mean of all the observations at this place
both winter and summer, the morning exceeded the afternoon variation by
13.24". But at Igloolik, the second Winter Station, the variation in the
morning w3s less than in the afternoon by 38.54", from a mean of wear 600
observations made during the spring and summer months at that place. At
Winter Island the dip was 19’ greater; and at Igloohk 1’ less in the morning
than in the afternoon. The time of completing 100 vibrations was 1".3 greater
in the morning than i the afternoon at Winter Island ; but at Igloolik, it was
2".3 less in the morning than in the afternoon; so that with respect to the
variation, dip, and the time of completing 100 vibrations, contrary results
were obtained at the Winter Stations in the morning and afternoon observa-
tions. The number of observations for determining the dip amount to 143
made at different times, and each of these a mean of from 8 to 16 different
readings of the needle, in its different positions: thc observations upon the
vibrations of the needle have been taken at as many difcrent times; most of
the results are means between two sets of vibrations, and many of them (when
they have differed) means of three or four sets. )

The only agreement which appears, by comparing together the observations
made at each Winter Station, is the increase in the magnetic force as the
summer advances, which is very apparent; and as the time of completing the
100 vibrations by the same needle was about six seconds greater after the
return of the Expedition,_t:han before it left England it does not seem probable



