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REDUCTION

OF THE

OBSERVATIONS OF THE DEEP-SUNK THERMOMETERS,
AT THE ROYAL OBSERVATORY, GREENWICH,
From 1846 1o 1859.

By ProrEessor J. D. EveRerT, King’s College, Windsor, Nova Scotia.

My first operation was to take the means of the readings of cach thermometer for each Calendar Month, year by year.
For 1846, 7, and for 1856, 7, 8, the means were already given in the Greenwich Observations, and in these instances
I have simply copied them, not considering it necessary to revise the calculation. The only exceptions to this statement
are the means for the 6 ft. and 3 ft. thermometers for March 1858, in which month a number of observations arec wanting
(the fluid having sunk below the scale); and as the means printed in the Observations, being derived only from the
recorded readings, were of necessity too high, I adopted in their stead lower values obtained by a rough estimation.
I should also state that wherever erroneous readings were pointed out in the Observations, I adopted the corrections
there suggested ; but these corrections were, in all cases, too insignificant to have any appreciable influence on my ,
ultimate results.

The monthly means are given on pages (cci) and (ccii) of the subjoined tabular statement of resuits ; those values
which, from the fluid having risen above or fallen below the scale, are doubtful, being enclosed in brackets. These doubtful
cases are almost confined to the 6 ft. thermometer. The mean values for the entire year, given in the last column of each
page, are simply the arithmetical means of the 12 monthly values ; no allowance being made for the unequal lengths of
the months.

The observations extend over 13 years and g months, commencing with April 1846 and coming down to the end of
December 1859. My second operation was to find the mean monthly values for the 13 years which are entire;
viz., 1847-1859. They are given on page (cciii), and were derived from the values for each year in the usual manner.

The next operation was to find the co-efficients of the terms in harmonic expressions which should represent the
temperature of each thermometer, in terms of the time of year. IFor an explanation of the process by which they are
obtained, I may refer to my Paper in the Transactions of the Royal Society of Edinburgh, Vol. xxii, Part II. The
process is identical with that described by Sir John Herschel, art. Meteorology, Enclyclopedia Britannica, pp. 664, 665.
I adopt the notation employed in my own Paper, except that I write,

tinsteadof 2 = %

that is to say, I adopt the convention that time shall be represented by degrees at the rate of 360° to the year. I should

also state that the two forms
wC w e
\/ 7% 224 \/ e

the former of which is used in my paper above referred to, and the latter in Professor Thomson’s, which immediately
precedes it in the Transactions, stand for one and the same function ; the latter form (which will be here used) implying
the convention that a year is the unit of time. For a full discussion of the units employed, see Professor Thomson’s
Paper, pp. 424—427.
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The values of the coefficients A,, B,, 4,, B, were found by the process exhibited on p. 433 of my Paper in the Trans-
actions ; but in the present instance the work was carried to one and sometimes two more places of decimals. The values
of E,and P, were calculated by the formule

log tan £, = log 4, — log B, + 10

log P, = log B, + log sec E, — 10
the value of E, being taken to the nearest 10 seconds. The tabular logarithm of P, being thus found, the Napierian
logarithm was derived from it by a Table. The value of E, in circular measure was obtained by a Table of “ Lengths
of Circular Arcs to Radius Unity.” The logarithms were carried to 5 places of decimals; but the correctness of the
5th decimal place in the values of log, P, and .E, is not to be depended on.

The next operation was to find the differences in the values of log, P, obtained by comparing the thermometers two
and two. The number of thermometers being 4, the number of comparisons is of course 6. The differences in the corre-
sponding values of E, (in circular measure) were also found. These latter differences ought to be equal to the former,
each to each, if the conditions which theory supposes were exactly fulfilled ; and any one of them divided by the corre-

sponding difference of depth should give the valuc of the thermal coefficient «/ %c- for the stratum of soil intervening

betweeen the two thermometers compared, % being the conductivity, ¢ the capacity for heat (or specific heat), both
referred to the unit of volume, and = the ratio of circumference of circle to diameter. If the surface of the soil is uneven,
or if buildings or other objects in the immediate neighbourhood prevent uniformity in the distribution of the surface-
temperature, the values of the thermal coefficients derived from P, cannot be expected to agree exactly with those
derived from E,. On the other hand, differences in the thermal qualities of the strata of soil intervening between the
bulbs of the thermometers would have no tendency to produce discrepancy between the results from P, and those from
E,, provided that each stratum is uniform horizontally ; but would merely bring out differences between results for
different depths.

In the present instance, the values of ,\/ “Tc derived from E, agree remarkably well among themselves, but differ

considerably from the values derived from P, which latter differ also among themselves. On taking the means of the
6 determinations furnished by each element, it appears, however, that the discrepancies nearly counterbalance each other;

the mean value of ,\/ Ek_” derived from P, (amplitude) being ‘09158, and that derived from F, (epoch) being *og1gz.

The mean of these two numbers is *0g175.
The values of the same function found for the three stations at Edinburgh weére—

Calton Hill, Trap Rock ................ eevs 1156
Experimental Garden, Sand ............. ... '1098
Craigleith Quarry, Sandstone ......... eeees *06744

The less the value of this function is, the more sensible will the changes of temperature be at any given depth, and the
more rapidly will they be felt.

The values of the half-yearly coefficients P, and E, were derived from those of A, and B, by a process similar to
that already described for P, and E,, and the differences of log, £, and also of E,, in circular measure, were divided by

the corresponding differences of depth. The quotients thus obtained are determinations of the value of \/ -”Tc, and

have accordingly been divided by 4/2, in order to obtain values of «/ -2—0 These latter ought, if the conditions

supposed by theory were fulfilled, to agree with those previously obtained from the annual term ; and the 6 values
derived from P, ought to be equal respectively to the corresponding values derived from E,. The agreement is much
closer in the present instance than in the case of the thermometers at Calton Hill.

Thus far, only the means of the actual readings have been employed ; but in order to ascertain the exact temperatures
of the bulbs of the thermometers, it is necessary to apply small corrections for temperature of stem. In applying these
corrections, I have adopted the method described by Professor (now Principal) Forbes, Transactions R. 8. E., Vol. xvi,
Part IT., except that, instead of correcting each individual reading, I have corrected the monthly means. In correcting
for the temperature of that portion of the stem which is exposed to the air, I made use of the Table on page 203 of
Professor Forbes’ Paper. The mode of obtaining this correction is sufficiently obvious, bearing in mind that alcohol
expands, at ordinary temperatures, by 000555 of its volume for each degree Fahrenheit. The correction for the tem-
perature of the underground portion of the stem is based upon an approximate formula for the mean temperature of tho
stem, which, though not pretending to great accuracy, is sufficient for the purpose required. In order to apply this
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correction, it is of course necessary to know the ratio of the quantity of fluid in the underground portion of the stem to
the quantity in the bulb ; or, what amounts to the same thing, the number of degrees of the scale that are equivalent
to the quantity of fluid in the underground portion of the stem. Respecting this datum I have not been able to obtain
direct information ; and the analogy of the Edinburgh thermometers does not afford very definite grounds for estimation ;
for by the Table, p. 198, of Professor Forbes’ Paper, it appears that the thermometers at three stations, “ Observatory,”
“ Experimental Garden,” and ¢ Craigleith,” differ considerably, as regards the element in question. I have assumed that
the values of “Observatory ” are applicable to the Greenwich thermometers ; that is to say, that the quantities of fluid
in the underground portions of the stems arc equivalent respectively to,

13°+7 for the 24 ft. thermometer.
4°5 ,, 12 )
4'0. 8 ) 6 bl

I have also applied corrections for the inequality of the Calendar Months. It would scarcely be practicable to
do this completely, and I have therefore contented myself with making January, February, and March, of equal
length, each containing 3o days, except in leap year, when I give February 31 days. The mode of ecffecting this
correction was, to find, from the Observations, the mean temperature of January 31st, also of March 1st, and hehee to
calculate what the mean temperature would have been for each of the three months, if these two days had been reckoned
as belonging to February.

The results obtained by applying the sum of the three several corrections just described, are given in p. (cev), under
the designation of « Corrected Means for the Period 1847-59.” Making these corrected means the hasis of calculation,

I have repeated the operations already described for finding the value of ,\/ fki The results from the half-yearly term

are improved by the application of the corrections; but in the case of the annual term (which is far more important)
the discrepancies are increased.

I may remark that I have tried the effect of omitting the second of the above-mentioned corrections and applying
the other two ; also the effect of applying the first only, and the first two only. These experiments were confined to the
annual term, and the results were in each case more discrepant than those obtained from the uncorrected temperatures.
I have therefore thought it unnecessary to give them.

With the view of ascertaining whether the values of the coefficients have continued uniform throughout the whole
period of observation, I have divided it into three shorter periods ; the first containing 4 years and g months, the second
5 years, and the third 4 years. The monthly means for each of these periods (uncorrected) are given on p. (cevi), together

with the values of 4,, P, log, P, and E,, derived from them, and on p. (cevii), the resulting values of \ / % are shown.

On inspecting these last results, it will be observed that the values diminish from each period to the next; and also that
.the agreement between results from amplitude and those from epoch improves. Both these facts are very singular ; and
I can offer no satisfactory explanation of them. The primé facie inference is, that some change has taken place in the
soil, probably as regards moisture. = Drainage, building, planting, or clearing may be suggested as possible causes.

P . mT™Ce . . . . . . . ..
The diminution of ,\/ - indicates either a decrease in capacity for heat, or an increase in conductivity.
Another singular fact appears on inspecting the values of 4, (mean temperature of the ycar) given on p. (cevi), viz.,

that the mean temperature at 6 ft. has, in each of the three periods, been greater than at any other depth. I do not
think this circumstance can be due to errors in the estimated recadings of the 6 ft. thermometer. On the contrary, these

readings appear to have been rather under-estimated ; for it will be observed, that in deriving values of /\/ % from
comparison of the values of the log, P, for every pair of thermometers, the least values have been obtained from com-
parison of those at 12 ft. and 6 ft., and the greatest from those at 6 ft. and 3 ft. ; whercas no such difference is observable
in the values derived from E,. Hence it appears that the value which we have given to P, for the 6 ft. thermometer is too
small ; and therefore the range (which is approximately double of ) is too small ; and since the estimated readings
have been taken at the time of maximum temperature, tho inference is that they also are too small.

As matter of curiosity rather than use, I have given, on p. (cevii) the values of the cocfficients, and the resulting

values of ,\/ 7575—, for the terms whose periods are respectively one-third and one-fourth of u yecar. These terms are
of the form
P;.sin(3¢+ E) + P,.sin (4¢ + Ey)
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and are to bo appended to the annual and half-yearly terms whose coefficients have already been found. The values
for these two additional terms have been derived from the ¢ Corrected Means,” by a process analogous to that which was
used for the two preceding terms.

On p. (ceviii) are given the “ Corrections necessary to reduce Calculated to Actual Temperatures ;” that is to say,
the differences between the observed monthly temperatures and the values of v furnished by each of the expressions

v= A4, + P, .sin (¢t + E))
v=2A»4, + P .sin(¢+ E) + P,.sin (2¢ + E,)
the sign + being used to denote excess of observed above calculated temperature. In the construction of this Table the
«Corrected Means ” and * Corrected Values of Coefficients,” p. (ccv), have been employed. In the first set of corrections
the occurrence of double maxima and minima in the year is very marked. The corrections here given in no way affect
the accuracy of the results previously deduced, since each term in the series for » is independent of the rest.
The relation between results derived (as ours have been) from monthly means, and those which would be furnished
by daily means, is as follows :— ’
Let the monthly mean temperature be represented by the expression—

Ay + P, .sin (¢ + E\) + P, .sin(2¢ + Ey)
(¢ being the time for the centre of the month),

then the daily, or more strictly, the instantaneous temperature will be

arc 15° arc 30°

4o+ PECIS in (¢ + B) + P S5 sin (26 + ).

Hence the only alteration necessary for rendering our results applicable to daily mean temperatures, is to multiply the
values found for P, and P; by the under-mentioned factors :—

P, must be multiplied by 2};%%%; that is by 1-0115
P, s v gg—g-z; ys 170472
Similarly—
. Py ’s ’ 2{;:2: sy 1°1107
P, ’» ’s —2—;5—2—2; sy 1°2002

Since these factors are the same for all the thermometers, the difference of log, P, obtained by comparing any two
thermometers, will remain unchanged. Hence the mode, in which we have derived ,\/ "57:— from the values of log, P,

requires no correction ; and the same remark applies to log, P, log, F;, log, F,. It is evident that the values of E,, E,,
E;, E, require no correction.

1t appears from the foregoing investigation, that the value of ,\/ 1/-:'—- for the soil in which the Greenwich thermo-
meters are sunk is about *og2.

If it be required to find approximately the effect, at any given depth, of the daily range of temperature at the
surface, we may proceed as follows :—Assume the daily variation at the surface to follow a simple harmonic law, which
is the same for every day in the year : employing the same units as we have hitherto used, the term expressing daily
variation will be of the form

P, sin (365t + E)
and the diminution of log, P for each foot of depth will be,

36 R
,\/ ‘;’t"‘c = 4/365 X *0g92 = 1°758,

which is the Napierian logarithm of 5'80. Hence the amplitude P diminishes in the ratio of 1 :5'8 for each foot of

3
depth ; and the daily range at the depth of 3 feet will be only ( 5}—5) , or about 3xth of that at the surface.

The corresponding retardation of phase for each foot of descent will be 1°758 in circular measure, which is equivalent
to about 102 days ; and the retardation for three feet will be 306 days.
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It is quite obvious then that the daily range at the surface is altogether inappreciable at 3 fect, and @ fortior: at
greater depths. Hence the daily variation in the readings of the deep-sunk thermometers, as recorded in the
Observations for 1846-7, must be owing to changes of temperature in their stems. As an approximate verification
of this assertion, we will take two instances from the Observations for 1847 ; and to obviate the necessity of applying
the correction mentioned in Introduction to Greenwich Meteorological Observations, page lxxi, we shall, in each
instance, select the month in which the maximum occurs.

In September of that year the highest and lowest mean readings at even hours of Gottingen time, were—

For Thermoreter in Air (Table xxxii),

Highest.....co000n.. 62°3 at 4°
Lowest v.oooveeeeens 488 ,, 182

Showing a difference of. svuvevereensconanss 13°5

For 12 ft. Thermometer (Table xxiv),
Highest,............ 5516 at 2"
Lowest ...... eeeeses B5°06 ,, 16" and 18

Showing a difference of .o..vvveiinnn, ... ‘10

The mean reading of the 12 ft. thermometer for the month was 55°11 ; and as the lowest degree on its scale is 42°0, the
mean length of the column exposed to air was 13-11. Since the expansion of alcohol for 1° Fahrenheit is *000555, we

have 13°11 X 13'5 X *000555 = ‘098

for the daily range due to the temperature of the portion of stem exposed to air; which agrees with the difference * 10,
shown by the observations. '
Again, in August of the same year, we have—

For Thermometer in Air,

Highest......... eess 72°6 at 4t
Lowest ..cvvevenees. 56°2 ,, 18"

"Difference.....e.. 1674

For 3 ft. Thermometer,
Highest..... eecesess 62750 at 4t

Lowest cooveveceasss 62°22 ,, 18

Difference.ceeceee  °28

Length of column exposed to air 62°34 — 34°2 = 28°14, and 28" 14 X 16°4 X 000555 = *26, which nearly agrees with
the difference 28 found above.

The values of P, P, E,, E,, for any depth other than 3, 6, 12, or 24 feet, may be found by taking the values of
these coeflicients for the nearest of the 4 thermometers, and using the equations

Difference of log, P, = difference of E;, = ‘o9z x difference of depth.
Difference of log, P, = difference of E, = 092 X 4/2 X difference of depth.

The mean temperature of a horizontal stratum of given thickness may be derived from the expression for the
temperature of its centre, by the following rule. Let the product of -ogz or ,\/ —— by half the thickness of the
stratum be denoted by 2, and let the values of P, P,, E,, E,, for the centre of the stratum be given ; then

ipli L1 8 near
P, must be multiplied by 1 + ; z 5670 28 nearly.

16

P, X} 9 l+f-5z‘_5670 ”»

E, must be increased by tan—! (.;_’. z + _cl;?) zﬁ) s

E, s 1y tan™ ("— zz+—l—o-5_ )
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When the stratum is 1 French foot in thickness, it will be found that the multiplier for P, is 1*ocooooor, and the
correction for E,is 2’. 25”. Hence we may form some idea of the corrections due to the lengths of the bulbs
(10 0r 12 inches). It is obvious that these corrections will be very small ; and they will be the same for all the ther-
mometers, except in so far as the bulbs differ in length.

The Tables on the latter half of p. (ceviii) have been derived from graphical projection in the following manner :—
The monthly means of each thermometer p. (cciii) were made the ordinates ofa curve at 12 equidistant points in the line of
absciss, the curve itself being carefully drawn by hand through the 12 points thus determined. The two points at which
the curve intersected the line of mean annual temperature were marked, and are entered in the first Table under the
names (derived from an obvious analogy) of vernal and autumnal means. The days midway between these were taken as
the centres of warm and cold halves of the year ; this part of the calculation being checked by comparison with the
values of E, (p. (cciii) ), which in no case differed by more than a day from the values found graphically. The “highest”
and “lowest” temperatures, in the last Table on the same page, were determined graphically, and the numbers in the
remaining columns (except ¢ Mean of Year”) were derived from them. It will be observed that in every instance the
temperature rises higher above the mean than it falls below ; but the number of days below the mean is greater than
the number above.

I have inadvertently omitted above to call attention to the decrease of temperature, with increase of depth, which
the thermometers exhibit. This is especially evident from the values of A, p. (cevi), which show that in each of the
periods the temperature has been higher at 3 than at 12 feet, and higher at 12 than at 24 feet. As, however, the
mean temperature of Greenwich (49°27, I believe,) is less than the lowest of these, it may be that the years which
our observations cover have been exceptionally warm.

J.D. EVERETT.

NOTE BY THE ASTRONOMER ROYAL.

From the establishment of the thermometers to the middle of the year 1857, the excess of fluid in the 6-feet and
3-feet thermometers was such that, when the temperature shown by the 6-feet thermometer rose above 57°+5, or that of
the 3-feet thermometer rose above 64°+5, a portion of the fluid passed into the upper bulb.

On 1857, June 22, Mr, Negretti removed from each of these thermometers a quantity of fluid, corresponding to the
extent of 5° on its scale ; and the scales of the two thermometers were lowered by that quantity, making the readings
the same as before. '

It appears now that the amount of fluid removed was a little too great. When the temperature of the 6-feet
thermometer talls below 43°+5, or that of the 3-feet thermometer below 39°*7, the fluid sinks into the capillary tube.

It appears probable that the observations of the thermometers in their present state will ultimately give material
assistance for the completion of the defective higher readings in their former state, and that the readings of the ther-
mometers in their former state enable us to supply the lower readings which are wanting in their present state.

I am unable to suggest any conjectural explanation of the change of mean annual temperature and of law of annual
temperature pointed out in page (cxcvii), line 31.

G. B. AIRY.
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1
:
‘é TABULAR STATEMENT OF RESULTS.
L
MeAN REapINGS of THERMOMETER 24 French feet deep.
Year. January. | February.| March. April. May. June. July. August. |September.| October. | November.| December. %(Iﬁdi
o o o o o o o o o o o o o
1846 . .. .. 4895 4878 48-86 4939 5030 5124 | b52'19 5260 | 5253 .o
1847 5205 | 51118 5019 | 4934 | 4883 | 4869 | 49'09 | 4981 5064 | 5134 | 5172 | 5179 5039
1848 5147 5092 5008 49'39 49°07 49°15 4968 5041 51°19 5181 52°16 5204 5061
1849 5154 5089 5015 49'57 49°'14 4901 49°42 5022 5097 5167 52:04 5203 5055
1850 5157 5083 | 4999 | 4932 | 4887 | 4879 49°10 | 49'81 5065 | 5129 | 5163 | 5154 5028
1851 5116 5055 | 4986 | 4918 | 4876 | 4874 | 4907 | 4978 | 5Sobo | 5134 | 5172 51°71 5021
1852 51°16 5046 49'79 49°'15 4871 4869 49'04 49'77 5077 51°68 5220 52-09 50°29
1853 51°66- | 51°11 50746 49'62 4894 | 4878 49'12 4988 5073 | 51°48 5183 51°70 50°44
1854 5109 5022 4938 4874 | 4842 4849 4888 49'57 5040 51°16 5161 5157 49°96
1855 51702 5032 4948 4853 47°95 4785 4821 4901 4993 5077 51°40 5138 49765
1856 5075 49°93 49°13 4853 4810 4808 4853 49°32 5032 51-15 51°58 51°60 4975
1857 5105 5026 4937 4865 4824 | 4823 4872 4964 | 5068 51°69 5229 52:34 50°10
1858 51°97 5136 5050 4954 4892 4885 4930 5022 51°12 51°91 5227 5223 5068
1859 5171 51702 5029 4971 49'43 49°41 4982 5071 5170 -| 52°51 | (b2°94)| 52'76 5100
MeAN ReapiNgs of THERMOMETER 12 French feet deep.
Year. | January. | February.| March. April. May. June. July. August. |September.| October. | November.| December. %ﬁﬁi
1846 .. .. .. 4717 | 4806 | Boag | 5368 | 5555 | 5657 | 56'55 | 5g7r | 52wz ..
1847 4898 4673 4578 4581 46°81 4950 51°92 54722 5511 5458 5361 51-82 5041
1848 4964 | 47°39 | 4657 | 46'92 4828 50'go | 5301 5470 | 5528 | bdoy | 5343 | 5rig 5103
1849 49'20 | 4789 | 47°11 46'92 47°46 | 49'92 52°63 | 5451 5550 | 5520 | 5373 | 5152 5097
1850 4880 | 4668 | 4637 | 4617 | 4719 | 4926 | 5196 | 54'06 | 5488 | 5438 | 5267 | 5087 5027
1851 4884 | 4750 | 4635 | 4629 | 47°29 49'24 | 5188 | B402 | 5530 | 5498 | 5346 5055 5047
1852 4843 47°21 4623 | 4615 47°34 | 4932 5185 | b4'go | 5607 55'39 5348 51°go 5069
1853 S0'40 | 4868 46°65 | 4599 4685 | 4920 | 51°97 5397 | 5500 | 5457 | 5323 | 5056 5059
1854 4756 | 4622 4559 | 46'07 | 4756 | 4931 5145 | 5371 5511 55'08 | 5322 5061 5012
1855 4853 | 46°44 | 4461 4450 | 46°06 | 4804 | 5o'g1 5340 | 5475 | 5478 5326 | 5063 49°66
1856 4769 | 4639 4587 | 4576 | 46'89 4887 | 5164 | 5412 | 5533 | 5489 [ 5349 | 5087 5015
1857 4850 | 4649 | 4562 4582 46'84 | 4946 | 5258 | 5508 | 56'44 | 5626 | 5488 52'80 50'go
1858 5062 4822 46716 4600 47°41 49'91 5329 5522 5621 5603 54'24 | 51°35 5122
1859 4927 47°87 4743 | 4767 4843 5067 5369 5635 | (57'07)| 5651 5466 51°48 5176
MeaN ReApiNGS of THERMOMETER 6 French feet deep.
Year. || January. | February. | March. April. May. June. July. August. |September.| October. | November.| December. }%ﬁrrlf
o o o o o ] ] o 0 Q [ o o
1846 . . . 4746 | 49'94 | (55:87) | (5825)| (58'99) | (59'23) | (56-99) [ 5279 | 47°97 -
1847 || 4398 | 4285 | 4327 | 4512 | 4864 | 5394 | (57°08)| (5891)| (57°83)| 5536 | 5276 | 4948 | So77
1848 4580 | 44°26 | 4493 | 4745 | Srog | 55728 | (57'99) | (58:87)| (57'78)| 5578 | 5107 | 4873 51°59
1849 || 45799 | 4567 | 4556 | 4609 | 4914 | 5450 | (57:67) | (58:31)| (58'06) | 5575 | 52:64 | 4815 || 5146
1850 4422 4396 | 4479 | 4585 | 4854 | 5361 | (57°06)| (58'92)| (57'59)| 54:69 | 5116 | 4808 5071
1851 4627 | 4479 44'33 | 46°19 | 4886 | 5322 | 57714 | (5887)| (5848)| 5608 | 51:35 | 47'10 5106
1852 4543 | 4497 4398 | 4630 | 4953 | 5273 | (57'72) | (59'29) | (59'17)| 5524 | 5226 | 49°98 5138
1853 4821 4521 4353 | 4518 | 4845 | 5346 | (67:11)| (5886) | (5800)| 5511 51478 | 46'79 5097
1854 4330 | 4395 | 4422 | 4713 | 4980 | bz'gr | 56'22 | (58-91)| (5859) 56°12 | S129 | 4731 50°81
1855 4546 | 4217 | 4179 | 4447 | 4807 | 5198 | 5686 | (5883)| (5831)| 56'42 | 5157 | 4684 || 5023
1856 4438 | 4422 | 44'42 | 4612 | 4860 | 5329 | 5705 | (5884)| (58'61) | 5609 | 51°88 | 4779 50°94
1857 || 4508 | 4315 | 4414 | 4614 | 4900 | 5482 | 5895 | 6127 | 60'94 | 5786 | 5442 | 5076 || 5z:21
1858 47°47 | 44°46 | (43'00)| 4622 | 4976 | 5588 | 5932 | 6069 | 6003 | 5765 | 5224 | 4838 52:09
1859 46'39 | 4591 4686 | 4806 | 5o'42 5582 | 6043 | (62°38)| 6025 | 5804 | 5217 | 47'49 52-85
GREENWICH OBSERVATIONS, 1860. Dad
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(ccii) REDUCTION OF OBSERVATIONS OF DEEP-SUNK THERMOMETERS
MeAN READINGS of THERMOMETER 3 French feet deep.
Year. || January. | February.| March. April. May. June. July. August. |September.| October. | November.| December. l%g’t;]g
o o o o o o

1846 2 2. 2. 4.;'66 5215 6172 6295 6361 62745 5§-44. 50722 42°71 ..

1847 39'35 | 3965 | 4117 | 4446 | briy | 5724 | 6156 | 62°34 | 5782 5473 | 5063 4646 5055
1848 41°28 42°'00 4330 47°72 5434 5836 61°21 60°15 5845 5475 4753 4588 5125
1849 4255 | 4328 | 4356 | 44'86 | 51115 | 5836 | 61°69 61°44 | 6o'11 54°42 49'75 | 44708 51727
1850 3913 | 4187 | 42°36 | 4604 | 4950 | 5784 | 6065 6126 | 5797 5298 | 4885 4421 5022
1851 43:62 41°80 42°26 4584 | 4997 5663 6073 6276 59°52 5532 4663 4339 5071
1852 42°17 | 4221 | 4149 | 4633 | 5124 | 5507 | (6370)| (63'41)| 6060 | 5284 | 5059 | 4755 5143
1853 4516 | 4050 | 4035 | 4457 | 5016 | 5659 6o'ro | 6151 5849 5394 | 4814 | 41°92 5012
1854 3925 | 41°15 | 4261 | 4809 | 5108 | 5552 | 59:go | 6163 | 61°17 | 5451 | 4748 | 4338 5048
1855 41°48 | 3694 | 3905 | 4464 | 4925 5512 6143 6203 6005 5566 4797 41°52 4960
1856 4139 | 4166 | 4222 4626 | 4957 | 5685 | 6101 | (63'90)| 59°32 5537 | 4824 | 4413 5083
1857 4133 4022 42°67 4623 | 5119 59716 6282 6476 6176 5645 5146 47°21 52°11
1858 4223 | 39'84 |.(40'00)| 4629 | 5103 61°65 | 6273 6382 6128 | 5652 | 47'37 4457 5146
1859 42°76 4353 4569 47°22 5189 6007 6572 6532 6028 5680 47'74 42°24 5244

MeaN ReADINGS of THERMOMETER 1 inch deep.
Year. January. | February. | March. April. May. June. July. August. |September.| October. | November. December.I ﬁ%“a’ﬂf
o o (=] o o o o o o o o O o

1846 .. . .. .. .. 64°2 64°8 647 62°2 522 477 362 ..

1847 379 380 42°3 46°4 567 59'8 668 639 560 537 484 44°0 5116
1848 374 44°1 446 495 61°6 617 650 608 588 535 455 455 5233
1849 41°5 436 443 463 565 63°3 65'0 652 61°8 530 465 41°1 52:34
1850 367 44°4 41°9 504 530 64°1 652 630 587 49'5 487 427 51°52
1851 44°2 42'7 440 485 54'8 62°2 638 655 6oo 547 41°2 422 51°98
1852 428 42°0 430 499 55'1 594 71°0 652 61°1 502 504 480 5318
1853 443 3770 41°8 47°4 557 623 632 641 603 551 449 380 51°18
1854 406 41°6 453 5247 542 598 64°4. 64°6 61°6 52'9 441 42°9 5206
1855 384 334 410 489 52°9 61-3 656 660 6og 547 443 383 5048
1856 41'5 433 41° 504 52+6 630 648 667 59’0 545 439 41°9 51°94.
1857 389 40° 437 483 576 656 670 679 625 552 488 466 5357
1858 396 378 422 | 496 543 686 64'5 660 627 542 42°2 42°4 5201
1859 42°4 435 473 493 558 6474 707 667 59'7 544 443 39'3 5315

MeAN REaDINGS of THERMOMETER in Air.
Year. | January. | February.| March. April. May. June. July. August. |September.| October. | November.| December. %(Keu';g
o o o} Q o o o o o [} o o o]

1846 .. .. .- . .. .. 654 644 614 509 46'5 334 ..

1847 364 364 42'0 460 57°4 592 669 634 550 532 473 42°9 5051
1848 363 45°8 462 521 680 639 687 630 633 553 46°7 46°5 5465
1849 41°9 458 468 49°1 606 685 68°38 694 65'3 55'8 47°5 406 55'01
1850 359 47°3 450 540 563 697 687 670 634 522 49'5 42°5 5429
1851 455 443 468 515 59°1 682 678 70°6 647 573 41°6 41°7 54'92
1852 441 44°2 47°3 55'5 59'1 62°4 774 685 633 52'5 516 490 5624
1853 448 372 437 503 61°4 669 67°5 687 622 55'g 456 36°4 53-38
1854 41°7 4474 501 594 589 635 638 69°1 680 567 439 431 5563
1855 384 340 437 54°6 563 663 691 706 652 5771 443 378 5312
1856 418 45°1 431 553 55'5 683 690 714 633 572 437 423 54:67
1857 386 446 47°3 51°3 637 72°6 733 735 667 584 49'1 480 5726
1858 41°0 39'4 46°6 556 6o'o 76°4. 683 735 67°6 569 430 427 5592
1859 439 47°2 51°0 539 62°4 70'3 77°6 742 639 56'5 46°5 39'8 5727
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AT THE ROYAL OBSERVATORY, GREENWICH, FROM 1846 TO 1859. (ceiii)

MzeaN Reapings for the Periop 1847-1859 (13 Years).

Thermo-

meter. || January. | February. March. April. May. June. July. August. |September.| October. |November.| December. Yearly

Mcans.

o o o o o o o o o o
24 ft. 51°40 58'70 4,(3'90 49°17 4872 4867 4908 45‘86 5075 51°52 5195 51°91 5030
12 ft. || 4896 | 4721 4618 46°16 | 4726 | 49'51 5221 5448 | 5554 | 5521 5364 | 5124 50°63
6 ft. || 4554 | 44727 | 4422 46718 | 4922 5396 | 5774 | 5946 | 5874 | 5617 | 5205 | 4822 51°31
366 || 4167 | 4113 | 4206 | 4604 | 5o8g | B7by | 6179 | 6264 | 5976 | 54°95 4864 | 4435 50°96
Inch.. || 4048 | 4093 | 4332 4905 | 5545 | 6273 | 6592 6505 | 6024 | 5351 4563 | 42'53 52:07
Air.. | 4078 42'75 46°12 52-97 59°go 6740 70'15 69'45 | 6399 5577 46718 42°56 54'84

VaLues of the COEFFICIENTS in the EXPRESSIONS—

’ v=A, + A, .cos¢ + B, .sin¢ + A,.cos2¢ + B, . cos 24 (¢))
v=A, + P, .sin(¢ + E) + P, .sin(2¢ + E,). )
Thermometer. A, A, B, A, B, P, E, P, E,
o o ‘ o o (e} o O 1 ] o 1
24 ftoo..oenl 5030 + 11738 — 1°1805 — 0°05 — 00058 16647 135. 10 00503 263. 25
12 ft...... ves 5063 | — 1°5897 — 45302 — 0°0483 + o254 48010 199.20 | o259 349. 14
6 fte......... 51°31 — 60285 — 4°9568 + 0295 + 0°468 7°8047 230. 34 0'553 392. 15
3fteeeeaennnn 5096 — 10'029 — 44058 + 0773 + 0'598 10°954 246. 17 0'977 412.18
Inch......... 5207 | — 12'865 — 2095 13'033 260. 45
Air........ .. 54'84 | — 14°966 — 1'221 15013 265. 20

. are
NapieriaN LocaritEMS of P, and P,, and VaLuEs of E, and E, in circular measure ( - )

radius
Thermometer. log, P, L, log, P. L.
24 ftoo.... 050966 235905 — 2989 4'597
12 fto..... 1'56883 347907 — 1°353 6095
6ft..... o 2'05473 402424 — 0593 6846
3fteeieans 239369 4729846 — 0023 77196
Inch...... 2'56750 455094
! Air ...... 2*708g90 463099

Taking the differences of the values of log, P, for each pair of thermometers, also the differences of the values of E,, and
dividing in each case by the difference of depth, we obtain the following quoticnts, which are determinations of the value of

Z;;c, ¢ being the capacity for heat, and % the conductivity.

Thermometers Difference of log, P, Difference of E,
i divided by divided by
compared. Difference of depth. | Difference of depth.
. 24 ft. and 12 ft. ‘0883 0933
24 ), 6,, 0858 *0925
24 5, 3, *0897 *0924
12 ,, 6,, ‘o810 *0909
12 ,, 3,, ‘0917 ‘0910
6 ,, 3,, ‘1130 ‘0914
Means ....... 09158 ‘09192

Dd2
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(eciv) REDUCTION OF OBSERVATIONS OF DEEP-SUNK THERMOMETERS

To obtain determinations of the value of ,\/ %—c from the values of log, A, and E,, we must first proceed as above, and
divide the results by 4/2, as shown below :—

Thermometers Diff. of log, P, Diff. of E,
divided by Quotients by +/ 2. divided by Quotients by « 2.
compared, Diff. of depth. Diff. of depth.

24 ft. and 12 ft. 1364 0964 ‘1248 0882
24 5, 6,, 1331 ‘0941 1249 0883
24 ,, 3,, ‘1412 ‘0998 ‘1237 ‘0875
12 ,, 6,,| . ‘1267 *0896 *1251 ‘0885
12 ,, 3,, ‘1477 1044 *1223 *0865

6 ,, 3,, ‘1899 ‘1343 ‘1166 ‘0824
Means ....... ceen ‘1031 0869

The mean of 09158 and -og192 is ‘09175,

The mean of ‘1031 and -0869 1is -og5o,
and the former of these means is entitled to much more weight than the latter, the coefficients of the half-yearly term being
too small, and too variable from year to year, to furnish accurate determinations.

Correcrions for TEMPERATURE of that portion of Stex which is above the bottom of the scale, or above the capillary tube.

Argument, (v — V) X (v — 2') x *000555; v being the temperature of bulb, or the actual i‘ea.ding ; V the temperature
of air ; and ' the degree of the bottom of the scale. The values of v' are—

For the 24 ft. thermometer, 43° For the 6 ft. thermometer, 3g°
L 12 L4 ' 4'20 ' ’ 3 ’9 34-0
Thermometers. January. | February, | March. April. May. June. July. August. |September.| October. | November.| December,
o o o o o o o o ) o o o
24ftecoveee.. || 405 + 03 + *o1 — *01 — ‘04 — 06 — 07 — ‘07 — 06 — 02 + 03 + 05
12,5 ceeveee || +03 | 4 01 ‘00 | —02 | —'04 | —*08 | —-11 — 10 | — 06 ‘00 | 405 | + 05
3y ceseeses || 402 *00 — 01 - *03 — 06 e 8 — 13 —_cII — *06 ‘00 + o4 + 03
. ‘00 *00 - ‘02 — ‘04 —*09 — 12 —13 — 10 — 06 — *o1 + o2 -+ ‘o1

The sign + denotes that the correction is to be added to the observed reading.
[In strictness, these numbers do not apply after 1857, June.—G-. B. A.]

AssuMED CoRRECTIONS for TEMPERATURE of that portion of STEM (capillary tube) which is below ground.

Thermometers. January. | February. | March. April. May June, July. August. |September.| October. | November.| December.,
o o o o o o o [ o o o o
24f6 ooioiio || +03 | +04 | +03 | 4 02 ‘00 | —02 | —04 |—'05 | =04 | —r02 ‘00 | — ‘02
12 55 seesvess || 02 + ‘02 ~+ ‘o1 ‘00 — 01 — 03 — ‘04 — 03 — 02 *00 + *o1 -+ 02
6,4y eeacenes| + 01 -+ ‘o1 + *o1 ‘00 | — o1 — *01 — *01 — ‘oI *00 ‘00 | 4 o1 + o1
355 aecenses *00 *00 ‘00 *00 ‘00 *00 *00 *00 *00 ‘00 *00 ‘00

CorrecrIoNs for INEQUALITY of CALENDAR MoNTHS, obtained by reckoning the 31st of January and the 1st of March as

part of February.
Thermometers. January, February. March.
o o o
24 fhieeen. + o1 *00 + ‘o1
12 55 0c00es + ‘o4 ‘00 — ‘02
95 0vscss -+ +03 ‘00 + ‘o1
33 eeenes + ‘o2 00 + ‘o4
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'l AT THE ROYAL OBSERVATORY, GREENWICH, FROM 1846 TO 1859. (cev)
S
g.
1
gl
‘_': CorrecTED MEANs for the Periop 1847-1859.
L
Thermo- . Yearly
meters. || January. | February. | March. April. May. June, July. August. |September.| October. | November.| December.| Means.
6 o . o o o o o o o o o o o
24 ft. || 5149 5077 49°95 49°18 4868 4859 4897 4974 5065 5148 5198 51°94 5028
12 ,, || 4905 4724 | 4617 4614 | 4721 49°40 | 5206 54-35 5546 5521 5370 5131 5061
s || 4560 | ‘4428 | 44723 | 46715 | 49715 | 5384 | 5760 | 59°34 | 5868 | 56'17 | S52'10 | 4826 || 5128
ss || 4169 | 41°13 | 4208 | 4600 | 5080 | 5745 | 6166 | 6254 | 5970 | 54'94 | 4866 | 44'36 5092
CorrECTED VALUES of COEFFICIENTS.
Thermometers. A, A B A,. B.. P E. Pz, E,.
o o o o o o o 7 o o ’
24 feet... 5028 412688 | —1°1540 —00517 —0'01154 17151 132. 17 00530 257. 25
12 ,, 50°61 —1°4856 | —4'5410 —o0ro0bo +0°231 47778 198. 7 0239 343. 26
s 5128 —59375 | —4°9715 +o0277 +0°459 7'7443 230. 4 0536 301. 7
s 5092 —9'9947 | —4'4176 +0'755 + 0603 10'891 246. 4 0966 411.23
CORRECTED VALUES of log, P,, log, Py, and of E; and E,, in CIRCULAR MEASTRE.
Thermometers. Log. P, E. Loge P.. Es.
24 feet....... .es *53947 2:30885 — 29381 4°4928
12, ceeeen 1°56398 345779 — 1°4327 60289
6 55 cevenenns 2'04694. 4701531 — 6235 68263
5y eesseees . 2'38794 4°29472 — 0343 71800
Thermometers Diff. of loge P; divided by Diff. of E, divided by
compared. Diff. of Depth. Diff. of Depth.
24 feet and 12 feet ....... 0854 0957
24 5, 6 55 eeenenn. ‘0838 ‘0948 The mean of *0go48 and ‘og402
24 5, 3 gy eeeenns -0880 *0946 is *0g225.
12, 6 55 eeeeens ‘0805 ‘0929
12, 3 5y ereenns ‘0915 0930
6 ,, 3 4y ceeee ‘1137 ‘0931
Means covevneeronens *09048 09402
Thermometers Diff. of loge P, divided b, Quotients Diff. of E: divided by Quotients §,
compared. ' 0Diﬁ‘.gof i)epth. y by + 2. Diff. of Depth. by + 2. o
]
51
24 feet and 12 feet .......... ‘1254 0887 ‘1280 ‘0905 g .
24 . 6 5y eecicacnes 1286 0909 1297 o917 el
24 ) 3 5y eecenenees 1383 0978 ‘1280 0god !::\%
12 ’ 6 5y ceerennans 1349 0954 ‘1329 ‘0940 =3Ke)
12 s 3 45 eeecsenens *1554 *1099 *1279 ‘0904 g.2
6 . 3 5y eeseceenss ‘1964 1389 ‘1179 0834 aa)
Means .veeeeesacnnaes ‘1036 *0got _;13
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(cevi) REDUCTION OF OBSERVATIONS OF DEEP-SUNK THERMOMETERS

Meaxs of UNCORRECTED READINGS for the THREE PEriops—(1) April 1846-December 1850 5 (2) January 1851-December 1855 ;
(3) January 1856-December 1859.
Periods. January. | Febrnary. [ March. ! April. i May. . June. ‘ July. ’ August. |September.| October. |November.| December.
I I | I | l | I { '
24-feet Thermometer.
1st period ...... 5166 55'96 5010 4.§~31 4§'94. 4§'90 4.90'34. 5011 53'94 5166 52:03 51° 99
and ,, ...... 51722 5053 4979 4904 4856 4851 4886 4960 5049 51°29 51'75 51°69
ard ,, ..ae.. 5137 5064 49°82 49°11 4867 4864 49°09 49'97 5096 51°82 5227 5223
12-feet Thermometer.
18t period ...... | 45'16 4;'17 48'46 48'60 4;'56 5001 52'64 5;'61 53'47 5516 5563 5152
2nd  ,, ...... 4875 47°21 4589 4580 47702 49'02 5161 5400 5525 5496 53:33 5085
3rd ,, eeeees 4902 4724 | 4627 4631 4739 4973 52-80 5519 5626 5592 5432 5162
6-feet Thermometer.
o o o o ; o o o o o o o o
1st period ...... 4500 44°18 4464 4639 4947 5464 57:61 5880 5810 5571 5208 4848
2nd ,, ...... 4573 44722 4357 4585 | 4894 | 5286 | byor 5895 58-51 5579 5165 | 4760
3rd 5, ceeeen 45'83 44°44 4492 46°64 4944 5495 5894 6080 5996 57741 52:68 4860
3-feet Thermometer.
1st period ...... 48'58 4;'70 4.;'60 48'15 5166 5§'7o 6161 6;"76 55'36 5246 43'40 42-67
2nd ,, ...... 42°34 40°52 4115 4589 5034 5579 61°17 62°27 59'97 5445 4816 4355
3rd  ,, ...... ! 41°93 41°31 4264 | 4650 | b5o'g2 59'43 6307 64°45 6066 5628 4870 | 4454
i
VaLues of CoerrICIENTs derived from the above.
Thermometers and Periods. A, P. Log. P, E, in degrees. E iﬁgisx:r“;ar
o o ] o ?
I'Ist period ... oiiiil... 5050 1-6186 048154 135. 4 235750
24 feet 1211(1 3y ceeeesseansans 50°11 1°6399 049461 133. 16 232599
33 esessesiesssas 50°38 18280 060322 138. 58 2°42547
1st period . v.evvinian.n. 5083 46626 1'53958 201. 8 351044
12 feet < 2nd ,, ...ceceuiennns 5031 57336 1'55468 197.48 345226
3rd 4, ciiieiiienann 51701 51726 164338 199. 54 348877
1st period ....iauiin.... 51726 75509 " 2'02167 232. 41 406099
€ feet < 2nd ,, ..e......aln 5089 76413 2'03357 229. 12 400029
3rd 5, eeeeiieieeaen. 52°05 8:3247 2'11923 230. 45 402720
st period «vvviiiiann., 51705 - 10773 237701 248. 19 433394
3 feet <2nd ,, ..oeieeiiianenn 5047 10°830 2°38231 244. 45 427155
3rd 5, ceeerericinens 5170 . 11646 2°45493 246. 45 430650
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If‘!. AT THE ROYAL OBSERVATORY, GREENWICH, FROM 1846 To 1859. (cevii)
1
g.
g Difference of log i divided by Difference of I divided by
o Difference of Depth. Difference of Depth.
?‘CC Thermometers compared.
| 1st Period. 2nd Period. 3rd Period. 1st Period. 2nd Period. 3rd Period.
24 feet and 12 feet coveeeennn. ‘08817 ‘08834 *08668 ‘09608 09386 08861
24 ys 6 45 ceieinnennes *08556 *08550 ‘08422 09464 ‘09302 ‘08898
24, P ‘09026 08989 ‘08818 ‘09412 09265 ‘08937
12 s 6 53 cevacennecas *08035 ‘07982 *07931 09176 *09134 08974
1z, 3 3y eeeereecenes *09305- ‘09196 *09o17 ‘09150 ‘09103 *09086
6 ,, N ‘11845 ‘11625 ‘11190 ‘09098 ‘09042 ‘09310
MeanS.eseeeerarcancaanas 09264 09196 *0goo8 *09318 09205 ‘09014

The Mean of 09264 and *09318 is ‘09291.

bR
2

‘09196 ,, 09205 ,, ‘09200.
‘ogoo8 ,, ‘0Qol4 ,, ‘0QOII.

CorrricieNTs of the TEr: whose PERrIOD is ONE-THIRD of a YEAR.

Thermometers, As B, Ps. Log, P, E; in Degrees. Eani/ilegi;‘;::lal‘
o o o o ’ -
24feet..veienieiennieinnesen — 0’0133 — 0°0333 00359 — 3:3281 201. 47 35218
I2 55 sacecccssvosnacasanons — 0'035 -+ 0°00833 or0360 — 33247 283. 23 4°9460
35 eeessecocstsesenenanns — 0°0833 + o009 o'1226 — 2'0988 317.13 55365
3, e — 0'035 + 01033 0’1091 — 22158 341.17 59565
Diff. of log. Ps Quotients by +/ 3 Diff. of Eg Quotients by /3
Thermometers compared. divided by . xC divided by . e
Diff, of Depth. or Values of +/ R Diff, of Depth. or Values of i
24 feet and 12 feeb oo veveriieiainnne *0003 *0002 ‘1187 0685
24 5, 6 55 cecencraieccanns 0683 0394 ‘1119 0646
24, 3 s ceteececeesanaes *0530 ‘0306 1159 *0669
12, 6 55 creerececanianas *2043 ‘1180 0984 0568
12 s 3 3y ceccscecccasecns ‘1232 0711 ‘1123 0648
6 ,, 3 ) creenessetctines — +03g0 — 0225 *1400 0808
Means...... 0395 0671
The Mean of 0395 and 0671 is *0533.
CoEFFICIENTS of the TerM whose PErIop is ONE-FOURTII of a YEAR.
Thermometers. A, B Pu. Log. Pu. L, in Degrees. E‘li?cg;ﬁg‘mr
o o o o ’
24 feeteeieaieiiiiiiiaaens — 0005 + 0’00577 0'00764 — 48747 — 40.55 — 07141
12 5y ceevevsesesoncnsnnasns + 00667 + 00231 00706 — 26507 4 70.54 + 12374
33 seeecens + 00967 — 0°0202 0'0938 — 2:3148 101. 48 1'7764
53 seseeccenccscecsasannas + 0155 — 070663 01685 — 17806 173. 10 30223
. T N
Diff. of loge Ps Quotients by 2 Diff. of E, Quotients by 2
Thermometers compared. divided by | e nf s TC divided by . e
Diff. of Degth. or Values of + —=. DIE. of Depth. or values of +/.% 5.
24 feet and 12 feet..... [ 1853 0926 1626 0813
24 5 2y eevaes e, .. ‘1422 ‘0711 1384 - ‘0692
24 5, . ‘1473 ‘0737 1779 *08go
12 ys 6 ,, eereeana ees ‘0560 0280 0898 ‘0449
12 s 1 0967 ‘0484 '191}3 ‘0992
6 ,, 3 5y erereereeanions 1781 ‘0890 4103 2076
Means . eeeeevenanns veeuan s 0671 e 0985

The Mean of -0671 and 0985 is *0828.
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(ceviii) REDUCTION OF OBSERVATIONS OF DEEP-SUNK THERMOMETERS.

CoRRECTIONS necessary to reduce CALCULATED to AcTUAL TEMPERATURES (corrected).

I. When only the Annual Term is employed.

Thermometers. January. | February. | March. | April. May. June. July. August. [September.| October. |November.|December.
o o o o o o o o (<] o o o
24 fect......... — 06 | + 03 |+ 03|+ 05|+ 03|—r-01]—204|=—="02 ]|+ 01|+ 05|+ 07 |— 02
I2 5y eevcosnes — ‘07 + 19 + 24 | + co7 — 21 — 23 | — o4 | + 18 + ‘17 + 06 | — ‘10 | — 28
6 5y coveneens 4+ 26 | + 62 | + 22 | — 16 | — 99 | — 09 | + 38 | + 44 | + 13 | — 08 | — 52 | — *37
3,y tvaveaead + 72 | F104 | — 03 | =50 | —127 | + 12 | + 79 | + 79 | — 03 | — 40 | =111 | — °15

TI. When the Annual and Half-yearly Terms are employed.

o o o [«] o o o o o o o o
24 feet.ouoununn — ‘01 + o1 + ‘o1 ‘00 | — *o1I + ‘o1 + o1 4+ -o2 — 01 *00 + *03 ‘00
12 55 cvecenans — o1 | 4 02 | + o1 | 4+ o1 | — ‘04 ‘00 | + 02 | + o1 | — 06 ‘00 | + 07| — 05
"0 5y teeesenes — 02 | 4+ 08 | —04 |+ 12 | —25 |+ 17|+ 10| —"10]|—"13]|+ 20| 4+ 02 | — ‘11
3 3y cienenens — 03 | 4+ 44 | — 16 | + 25 | — 67 | + 25 | + 04 | + (19 | — 16 | + 35 | — 51 | — -02

DarEs of the CENTRES of the WaRM and CoLp HALVES of the YEAR, for each THERMOMETER, and DAYs whose TEMPERATURE is
equal to the MEAN of the YEAR (for uncorrected readings).

q . Days Days
Thermometers. N tg%?;:fn 0%%‘33' Vernal Mean. Ag}:::al fmﬁluxgﬁﬂ.w fro:'g %‘;ﬁ:{f‘al
7 July 21 | January 20 | April 24 | October 18 177 188
Inch...covevvnnnnnn.. eeeeen . 26 ys 24 5s 30 ’s 21 174 191
et e eiriiiiaiiieniians August 9 | February 8 | May , 15| November 3 172 193
6 3y tertennenriianaiaina.. v 25 ys 24 | ,, 30 ’s 21 175 190
I2 45 sevececesannnconnosens September 25 | March 27 | June 28 | December 23 178 187
24 55 creencncnnnans chieeeens November 3o | June 1 | September 1 | February 28 180 185

The application of the corrections (p. (cciv) ) will produce a retardation of 3 days for the 24-feet Thermometer,.and of 1 day for
the 12-feet Thermometer.

TaBre showing the RANGE of the ANNUAL CURVE of TEMPERATURE for each THERMOMETER (uncorrected).

Thermometers. Highest. Lowest. Mean of Year. abg‘f ‘ﬁi;n, bel]x:;ngf/[s:an. Range.
. o o o

Air........ [ cetanes 70'2 404 5:.'8 13'4. 140.'4. 29'8
Inch....iivivnnnnnn.. ceeees . 662 40'8 521 141 113 254
3fect. ceeiiniiiiann.. 62'8 41°1 510 117 99 217
o SR 59'5 44°1 513 82 7°2 154
I2 55 ceneeinneentiincianaa, 555 460 506 4'9 46 95
24 5y cerenenann 520 486 50°3 1'7 17 34

The numbers in this Table are for monthly means, understanding by a month any period of 3o or 31 days. The ranges, and
departures, above and below mean of year, will be greater for daily means, by about 1 per cents

The effect of the corrections (p. (cciv)) will be to increase the range by a tenth of a degree for the 24-feet Thermometer, and
diminish it by the same amount for the 3-fect, 6-fect, and 12-feet Thermometers.
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