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1. Thr drtailcd results of the .\Iakcrstoull ()ll~('rvations for each of thc yt'ars lBt~, lH·t:~, allli lB·B, h:m' 
aln1adv hC'cn given in the volumes containing' tlw ohservations for th(lsP years; t Iw dt'tai1«·d 'Pah1es of Ht'stIlts 
tilr th~ ~'ears 'H3-15 and 1H46 arc ,g'iven in lmgcs 1 to gG of this vo1tllllC": ,l!('lwral ('olwlllSiollS from tlw wholp 
~f'rl('s of ohscrvations from 1B41 to 1846, tog-ether with those from the lIIollthly lIW:l1I \'alll(,s till till' ('nd of 
1 H HI, arc given in the pag'es imllletliatc~I)" following. 

2. In consi(lering' the followillg' investig-ations, it will lIe of importance to ])I'ar in mind tl\(~ Illllllh .. rs of Oh­
!'f'n-atinns ma<1e daily, upon which the separate results depend; th(·sp ar(~ n()t(~d in t]\(~ followill[!' Se!IPIIIP :-

Year. rllter\'al~ nnd TiJllf's of Dnily ()"~('r\'nti()nR. 

IBH anti 1H42, 
IB4:3, 

1\'0. of Daily oos. 

4, 'rhrec hourI Y, l)ehH~f'n 20 h mill !jlt, 

'l\\'o hOllr]y; hdween IBh and lOll 
] fOllrl)", 

Uiittiul!ml .'I(·all 'I'inll', 

1 B44 awl 1[345, 
W·W, 
lfH7, 

lBtH awl Hl·!H, 

0,'" 
24, 
n,'if 
5, 
2 

rj'wo hourI v, hdwepn 1 gh and lOh 
rr]l\"(~(~ IUIIl;'lv, ])(~tween 20h alld HI, 
At 2:3 h :lnd"!jh, 

:{. 1\ 11 thf' monthly m(~ans from incomplet(~ dillrnal 8f'rips have be(~n rcliucpti to m(~ans from ]IIHlrly ohs(~r­
\;ltiCllIs; the eorreetions havin~ he(~11 deduced from the means for the (',orrcspondill~ hours ill IB,H alld IHV). 

MAGNETIC DECLINATION. 

TAnI,E I.-Monthly Means of Magnetic Declination a.t ~fa.k('r~t()lln. 

I I i 

~J"nth, • 1H1l. ' 1m. I 1843. 18-14. HH!i. IH·Hi. i llH7. IH·If( IH4!). 
I I 

f---- --_----~ '----,----- ._---- I 

,') , I'l , 
--.---,-j 

.January '25 27·50 :25 25·50 25 20·(jO 25 11·0!J 25 OH·f);j :25 02·7,1 21 ~5·n \21 17·90 
Fel,ruary :W·11 I 2·1·91 I !;·f)3 13·8~ Uti·()(j I 02·5'1 ;)"1·17 17·71 
-'larch 2!).51/ 21':$5 17·81 lJ·11 07·11 02·(jO 51·fW 17·:$(j 
AI,ril :3:3·10 2:3·7U 18·28 II·:H 0(;'(,7 ' 02·17 5:3-(,7 1(j·:n 
.\lay 29·8(j I 2:3·51 17·:W 11·:35. O(j·02 :2;') O{)·£;O 5:j·lf; 11j·21 
.J UJ;e 2!)·:30 I 25·2.') 1(;·58 11·22 O(j·12 :21 ;')!J.(j!) 51·1:3 1;')·H;J 
July 2~·;,)1 , 2:3·59 . l(j·51 II·lO O£;.()8 i 5f)·52 51·59 11·}1 
August 2;) 3~)·87 2j·()21 22·:3:3 ' 1i·3(j IO·(j5 ():)·(j2 ;J9·11 ;J{)·5(; 1:3·72 
:,ept<:mber :32·21 : 28·01 ; 20·U2 17·10 10·:!7 05·10 57·20 1U·II 12·7;) 
(Jctobcr 2!)·8f; 26·H9 ! 21·75 15·1H· IO·7(j 01·51 56·(j2 19·26 13·:30 
~oveIllbcr :31·09 ;Uj·1 f) I f)·Of) i 11·17 OH·57 03·68 56·81 18·83 1:3·56 
IJecemher 21·(j1 ; 19·20 : 11·21 08·:'14 03·08 55·!) 1 19·21 

* In the month~ of ~ovember and Decemher 1843, an obsenation was marIe at 23h Gottingen ~rean Time. In 1846, 12 Ob~er­
"stions w~re made daily; the intermediate ob~{~n'ationl! (at 23b, lb, and 7 b , Gottingen ~rean Time) are employed for the diurnal 
p'·rj .. ,1 :,nd ranges only. 

!ltv;. A!'D :\lET. OB8. 1845 A!'D 1846. 



XII GENERAL RESULTS OF THE MAKERSTOUN OBSERVATIONS. 

McrJ,n Westerly Declination and its secular change.-The mean declination for each month in each year, 
from August 1841 till November 1849, is given in Table 1. ; it diminishes generally from month to month; 
in the mid-summer months, however, it frequently increases. 

4. 'rhe mean declination for each year, with the yearly value of secular change and its mean value for each 
four years are given in 'ra1lle 2: the mean for 1841 has been deduced in assuming the change from 1841 to 
IB42 the same as that obtained from a comparison of the observations for four months of 1841 with tht· 
observations for the corresponding months of 1842; and the mean for 1849 has been found similarly from 
the comparison of the observations in the first cleven months of the years 1848 and 1849. 

fl. 'rhe mean yearly value ofthe secular change from the last column of Table 2 = 5"92. Some irregularity 
appears ill the valucs of the secular change from year to year, especially in those for the years 1846-1849, com'­
pared with the values for the preceding years; this marked difference, it is conceived, is not due to instrumental 
t~rror, because no such amount of torsion in the suspension thread of the declination magnet has existed to pro­
duce it; and the observations of the bifilar and balance magnetometers indicate a similar variation in tilt' 
value of the secular change for the year 1847-8. In that year, great magnetic convulsions occurred, the eflccb 
of which seem to have extended into the years 1848-9. 

n. 'rhe last column of'rable 2 appears to exhibit the variation of the yearly value of secular change; its ill­
crease as the needle moves farther from its greatest westerly position, Between 1842 and 1847 the secular motioJl 
fl'OlII year to year is moderately equable. This is not the case with the motion from month to month, which i~ 
oecasionally retrograde, We are induced to conclude, therefore, either that the secular motion varies from 
month to month, while nearly constant from year to year; or that the secular motion being uniform from 
month to month other motions are superposed: in either case, by reducing the mean positions for the several 
lIIonths to one epoch, the rm;i<lual variations will be more clearly exposed, and it may be determined whether 
they olley any law rclatc(l to season. Since we are aware that the secular motion for the same place is sometiml'~ 
f'astwartls and sometimes westwanls, it does not appear necessary to form any other hypothesis than that the 
secular change is the excess of the motions in one direction over those in the other, and to determine whether 
the amounts and directions of motion have any relation to season. 

TABLB 2.-Yearly Means of Magnetic Declination anu the Secular Change. 

I Secular (·hall~e. 
Mean -- ~- -

Y9~ I 
1----1 W. Declination. ~::~~. i'~:~~l1~~' 

1841 
1842 
1843 
1844 
1845 
1846 
1817 
1848 
1849 

25 
25 
25 
25 
25 
25 
2·1 
24 

:! 2·1 

33·68 
28·45 
22·85 
17·06 
11·32 

5·97 
59·65 
51·81 
45·12 

5·23 
5·60 
5·79 
S·H 
5·35 
6·32 
7·84 
6·69 

I 

I 

I 

5·59 
5·62 
5·80 
6·31 
6·30 

7. Ammal Period of J/'/!lllctic Dc('/iuatioll.-In the discussions for 1844 the apparent law of annual varia­
tion has been oflcrcd with some confidence, and that chieH~· because of the considerable agreement of four )"cars' 
()h~ervations where the variations were of the smallest order. In the means for 1843-6, the proportional p .. 1.rt~ 
of the yearly secular change being eliminated, the variation of the monthly meanl' is under 0111' miwlfl'; silll't.' 
the variations from month to month arc so small, it is evident that. in order to detect any relation to sea~tlII. 
the ,greatest care must be taken to avoid all instrumental errors; for this reason it appea~s proper to con~idl'r 
at first the results from those years only (1843-6), during whieh a sufficient number of daily obseryation:, w('n­
made to give the monthly means without any considerable error. The means for the first of these years (l8~:3 
art' aficcted to 80me extent with torsion of the suspension thread, whieh hroke graduall~" in June; on which 
a('eount the mean of ~Iay and July has been substituted for June in Table 3. 
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TABLE 3.-~lonthly Variations of ~fagnetic Declination free from ReguhU' Secular Change. 

1 
I 

I I I 

i 1~47, I 
1 

! 
.Mean of :'lIpan of ~ll'nll 

i : 1~-!3 1~-!;i ;\IPllll of ('orrectcd by 
of 

~Iontb. IS-13. ISH. 1845. 1816. 4 Y('a\'~, IH-!~. IS·W. 
i and HIIII ,:1 Y(,llrs. 
I 1814. 1811i. 18-!3Ii. :'Ilakl'r- UrpPll-

IH·I/-U. 
i .<tOllll. wich. 

I 

--- ----,---- ---- ---- -----,-' '*-- _. __ .- ---,-- -,-- : "--,-- ---_._-, 
January +0·15 +O·!)O +0·1:3 +0·34 +0·53 +0·21 I 

+O·:~S -O·:lS -0··'·1 +0·;)1 I -O·:H -I)·OH 
i 

1 

February +0·01 -0·2H +0·10 -0·07 -0·12 +0·17 +0·02 +O.O;i +O·:l:~ 
1 

: +0·0·1 
! 

- ()·I:~ I + I)·O{i 
)Iareh -0·01 -(H}O : +0·11 - 0·21 -O·I{j - O·O:l 

I 
-0·2;-) +0·7·1 +0·75 + ()·/iH +0·21 '+0·;,;-) 

I I 

April -0·12 +0·02 -1·Hi -0·50 -0·01 -O·bl -{H'I + 1·2·1 i+ 1·17 + ().;~ I - ().:~;') '+IH2 
)hy I 

+0·08 -0·48 -O·(jt) -0·{i7 - ().l!) -(HiH -IH·' 0.(1) '+O·IH +IH2 +{)·21 + (J.:2·1 
June +O·{iO -0·72 -O';H -O·O!) -0·05 -021 -0·11 - ().:!H i - ()·20 - I).(j!) +IHI -1)·li 
July + 1·12 -O·:H I +0·02 +0·:35 +(Hl +0·19 +0·:30 +O·IH ,+1)·\0 + o·{)!) -0·71 -f)·li 
August 

1 + O·:H + 1·02 I +0·{)5 +o·:n + (Hj!) + f). 11 
I 

+ 0·1;') + ()·IO : + 11·27 - ()·:~2 -O·{jf) -0·20 
~eptcmbcr : -0·59 + ]·21 +0·2;') +O·{i:l +O·:l:l +{HI I + {)·:IH - O.bS I, - I./):l .- I· \;-, -1·01 -HI-I 
Octobcr +0·72 +0·]1 +1·12 +0·25 +0·12 +O·(i!J i + ()·;');i -O·ti:l-/)·;2;) -- f)·:lH +11·10 -' f)·27 
Xovcmber! - 1·46 -0·4:3 +0·'11 - 0·}:3 - {).!}!l +0·11 

I 
-(HO - ().Ill: - O··IS -- f)·I!) +II·!U -t f). IIi 

December ii -0·87 - 0·21 
I 

-O·:H -()·2;i - O·;i:~ -()·2U -0·11 - 0·2H i - O·:W +O·KI L + '.O{i] + ()·;j:l 

II i I 

B. 'rable:3 has heen formed from 'rahle 1 in the followin.g manner; the IIIOllt hly 1IlPans ror 1 HI :~, 'i, [), and (i 

were reuuced for mean secular change to January of their respective years by the correctiol1 

1\1" + O"4B x It 

where ~JII is the mean for the '/tth month after January. aJHI O'··W is the appl'oxilllat(~ JlII'an value of sP(~,dar 
ehanl!c for one month. If lit be the mean of the twelve resulting' (l'lantitics fot' any )'t~ar, the lIullll)(~rs fJ, ill 
Table 3 are obtained lly the formula 

fJ-,t = ~JIl + O"4B x n - IlL 

The numhers for IB47, B, and 9, were ohtained in a similar manner; o"(ja 1)(~ing IIsPIl instl~a<l of O'··W 
for 1847, O"G2 for 184B, and O"GG for IB49; the valuc of the secular eltant!'(~ for IBI7 has 1)(~(~1l ol,tailll'd l,y 
tOmparillg the last six Jllonths of 184G with the correspowling' months of lfH7, and tlw lirst six of IBl7 witil 
the COITeSponding months of 1848; that for 1848 was ohtaind similarly. 'rIle lIwans fill' 11l11-2 are not iJl­
sertell, as they were too much afleded by torsion awl hroken sllspcnsion-thre:lIlH to he of uS(~ ill this illvc~stig'atioll. 

9. The interpolated epochs of maximum and minimum, from the mean of ,1 years in col ullin B of rrable :~, 

are,-
A minimum of westerly declination in the enll of April; 
A maximum ........................ in Septemhcr ; 
A minimum ........................ in tlll~ lwgiuJlillg' of Decemhcr; 
A maximum ........................ in the eilil of .January. 

This result is shewn with considerable fidelity in each of the four year."!; the g'l'cait!st varjati()n.~ from it 
can be traced to torsion of the suspension thread removed at the particular epochs: tIle means for IB4G give 
accuratelv the result of the means for the other three v(~ars. 

10. "The year IB47 was one of great magnetie dist-urlJUnce, anll as only G ol)s(!rvations w(~re made daily, th(~ 
effcct of the disturhed ohsermtions on the monthly means is the morc considerable. rl'hinking it possihle that 
corrections for the 5 ohscrvations might he ohtained with greater accuraey frolll complde I,wrif!s madf! elsewhere 
during the RtO/if' year, I applied to )Ir AIRY, the Astronom(!r-Hoyal, for this end. I ha\'(! to thank him for fur­
nishing me with corrections olJtained from the Greenwich 01Jservatiolls for that year. rrhese corrections having­
lx-en applied, the resulting' variations, obtained as previously indicated, will l,c found column 10 of rrahle :~ ; 
they give almost exactly the same result as the quantities corr(!ctcfl hy the )Jakerstoun Observations for 11344 
and 1845: accordin:r to l)oth, there is a slight maximum exhibited in AUg'ust, Jlllt otherwise the result 
differs considerably from that given hy the preceding ~·cars. '1'he ohservations for 1 H4B and I134H on the 
whole iwlicate a result not differing greatly from that for 11347; and when we examine the mean for the: 
3 years 1847-9, as in the last column of Table 3 (where the mean of columns!) and 10 has been taken for I(47), 
we find a ~imilar but more regular result. The value of the conclusions from the ohservations ff)r 184:3-0 
depends upon the consistency of'the partial results and the regularity of the secular motion from year to year: 
when it is pointed out that the means for 1847,8, and 9: arc deduced from but few daily observations, it should 
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also h stated as very prohahle, that the errors in the corrections employed (to reduce the means ohtainefl to 
those derivahle from complete series) are insufficient to account for the differences of these variations from thoRe 
for the IH'ec(~ding years; as is evident for the year 1847, corrected by two very different methods. The onlY 
evid(~nt explanation remaining is to he found in the varying secular change for these years; and it does n~t 
appear at all improhal!Je that tllC diflerence is connected with this variation. It has heen shewn that the annllal 
I)(~)'i()(] has appeared inv(~rted when the sign of the secular motion was opposite; it is the most remarkable fact 
in connection with ihe difl(~reJ\ees of the results for the two periods 1843-6 and 1847-9 that they are (,l'Ilf·tl,/ 

1//1;;/10';/,:;(; of (;(u·" othl'!' (see columns a and 13 of rrahle 3): the completeness of the opposition in the douLie 
lIIaxima and minima appearH too curious to be accidental. If the latter result be a true exposition of the annllal 
law for these :~ years, it will fi!llow that the inversal of the law observed at the same time with an opposik 
seeular motion is not necessarily a consequence of that opposition. *" 

f)~j)i:n'/U'('s I{ 'he ])(/'i~,! J}[mus (~f Declination from the 11-[('/01,<; for til(', ('orl'c.'Iponding .Lllonth.II.-The (lisclIs­
sioll fol' IB-H will 1)(~ found in the volume for that year, page 332, the results for 1845 and 1846 are ohtained 
frfllll rra]'les I. and 1.1. of this volume. 

T'\BLI'~ 4.-Mean~ of the \Vestel'ly and Easterly Departures of the Daily Mean l\fagnetic Declination 
from the Monthly Means, with their Differences. 

Ii
'" 11'11 

I 
.Mean Departure!'!, without reference to 

~Ipltl\ "'esterly Departures. Mean Easterly Departures. ' I i nitro of )irection. 

".",h. il:='~_~~'::'- -11-~8-:G~ -~Iean. _I -Ul~.ll:~:~ ~::~ ~~ean'IIIII~;::~t '~18H f I8:5.1 ::1--:"00", of '''h 

, 

, ____ ~~_ , ___ - __ ' ___ 1 ___ ; .Mon~13 )ronth_~ 
----- i ---- I ! I 'i I I' I II :! i 
.Jan. (H8 i O·;,)!) 0·;') I ()·5:3 O.fi9 1·00 ()·Hi 0·72 I' - 0·2H 0·5(i 0·7'1 0·19 0·(;0 O·(j 1 
Feb. 0·/0 I 0·(j1 I ()·!)2 ()·i;') 0·75· 0·;')1 0·!)2 0·7,1 'I + ()·Ol 0·/2 0·5H 0·92 0·7/1 I 0·():3 
~Iar. (j·:L') (H:3 '! ().flO 0·;,):3 0./11' O·tW 0·5H O·(iO il- O·()' O·:H' O';')(i, 0·68 0·51 (Hi 1 
April 0·/7 0·5:3 0·80 0·70 0··11 1·00 O·5!) ().(i'~! + 0·03 0·5:3 0·,0 0·68 0·(j1 I O·;')!) 
'lay 0·1-1 0·58 I 0·8:3 0·(j2 (Hi5 0·51 O·(jl O·(iO ': + 0·02 0·53 O't')() 0·70 O·(jO I ()·59 
.JlIne ().I 0 O·H I 0·88 0·51 0·:37 o·:n (HI 8 0·51:1 0·00 0·:38 ()·:35 0·88 0·51 ()·58 , 

.J lily I)·fi I (H5 I O·!H O·f), O·I!) ()·:31 0·S7 O·;')(j: + 0·11 ()·5·! 0·:37 0·90 0·(j0 I 0·" 1 
Aug. (j·iO ()·/O i 1·:3·1 O·!):3 0·41 C)·(i;') 0·U8 0·68 +0·;2:> ()·52 0·/0 1·1:3 0·78 0·7;') 
::5ept. O·~7 O·;')(.i I 1·:35 0.!):3: 0·58 0·-18 1·;35 0·80 I, + 0·1:3 0·,0 ()·52 1·:35 0·86 0·80 
Oet. 1·:31 0·;,);,) 1·1!) 1·02 ()'(W O·(j() O·(jO O·(j;2 ,+0·10 0·87 0·58 0·79 0·,;), O·~O 

Xo\,. 0·10 1.05

1

1 O·!H O·'i!) O.(i:31 1·1-1 0·,1 O·H:3 ':-O·01 0·49 I·O!) 0·80 i 0·,9 I 0·70 
Dee. 1 O.:lS, o·n! 0·5~ 0·51 0.721 O·(iO 0·65 O·/ili -0·15 0·50 0·(j2 0·58 I 0,5'1 O·GO 

11. The conclusions from this Table are:-
1st, rrhe Ilaily Illean deelinntion ~h'parts t~lrthest to the ,,'est of the monthly mean in August, S('ptcmh('r, 

allli Ol'tOhl'l', on the averag-e ahout 0',96: the average departure for each three of the remaining nine months 
IS nearly constant; about 0"60. 

* I have pointed out in a paper on the magnetic declination read before the Hoyal Society of Edinburgh, May 3, 1847, that the 
annul\1 variation is in\'crtl'd when the sccular motion has an opposite sign. M. AIL\GO made an indistinct approximation to this fact 
in comJllu'ing' the observations of CA:::SINI with those of BOWDITCH (1810), AnI/ales d,' Chimit, xvi., p. 6tl. )1. KAE~ITZ also alludes 
to till' fact in comparing ('.\"sun·s obscrvations with observations by ~1. KUPFFER and )[. G.u·,,:;; (Hamt: Lchrbuch, iii., 426). In 
hoth Cllses the f('wness of the latl'st obsel"\'ations are considered to rt'nder the conclusion doubtful. Dr LLOYD has recently distinctly 
sf-atl'li the fact from thl' comparison of CASSIN"S observations with his own (Trails. Rc'J!. fr. A(. xxii., )ray 1846). The following is 

fl'l1l1l thl' nbstl'!lct of my paper :_H The (HllIual per-iu(l of magnetic declination consists of II double oscillation, haT'ing nearly the fol­
.. lowing epochs of maxima nnd minima :-

" A max .• Tan. 30. The min. April 30. The max. Sept. 10. A min. Dee. 10. 

H The nuthor exnmines C.\SSINI'S obst'rvati(ln~ (li83--i). Although they confirm this law to some extent, it is not conceived that 
" they can be trusted for such It detl.'l'lllillatioll. 'rlH' author III so verifies his result by grouping a large mass of modern observations . 
.. The obsl'rmtions at Wnshington [18-10-42], and Toronto [1841-42], [discussed in the paper] with other facts, prove that the oscilla­
•. tion is in\'(,l'tcd, wlll.'ll the secular motion of thl' needle ha" an opposite sign; and Colonel RE.\l-FOY·S observations [181i-20] set'm to 

•. pI'o\,e, thnt when the secular motion is zero, the allnual period is a combination of the oscillations for a positive and negative secular 
•. motion." (Pruc.:.:dillgs Ruy. Sue. l:dill. ~Iny 184;.) 
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"2d, The daily mean declination departs farthest to the east of the monthly mean in the months from 
August to February; the means for 18-1-1 and 18-15 (which arc most to he depcwled on for this inYl'stigation) 
indicate Soycmoer, Decemher, and .Tanuary, as the three months with the greatest average tleparture to tlw 
(last, about 0"80: the least mean dql:ll"tul"l'S to the cast occur in .T une anll .T uly; the aycrage hl'ing o'·i);), 
or, by the means for 1R-1-1 atlll lB·!;>, ()'·;W. 

ad, The mean westerly departures are most in excess of the mean easterly departures in A ugust, Sep­
tember, a11(l Octoher, and the latter are most in eXl'ess of the fornll'r in D('e£'mher and .Tanuary. 

4th, The mean departures, without ref'crl'nl'e to (lin'dioll, art' grl'ait'st in A Ugllst, Sl'ptl'1II1;('r, aIHI ()ctohl'r ; 
the ayerage heing 0"80: they are least in April, May, awl .June; the an'mgt' is o'·no lll'tlrly, the lII('ans of 
('nch three mont.hs in the last column of' Tahle -1 heing lIlHlcr eonsidl'ration. rrhis r('suIt was gl'llt'ralized ill 
the yolume for 1844, p. a:32, as follows: "'rlw an'rage (litlt'I"l'I\(~e of the daily nH'ans from the monthly lIH'anS 
in 18-1-1, was a minimum when the mean westerly declination was lp:tst, awl a maximulIl wlll'n it. was 
!!,reatest. " 

ryth, The mean departure of daily mean declination frol1l the monthly l1H.·I~IIS for 1 B44 = (),.f){j 
..........................................•............................................... 1 B4f) = o'·n2 
•........................................•....................................•••......... 1 g·1 (j = ()'·B"2 
..................................................................................... a ~'('ars = ()"(j7 

The mean for 1846 is prohahly too high, owing; to the illcompletelless of tIll' dilll"llal s(~ries of ohserva­
tions. 

Aml1tr11 V(O'iofi()1l of tlu' Ihlll'lutl !l1lJ/:ICS (l ~lf(f:/~/('fi(' f)(·(·IiwltiulI.-rrhe ,Iiurnal r:mg(' of lIIotion oftlH' 
declination magnet varies from month to month: the fl,llowing rrahle contains the mean of all tIw diurnal 
rang(ls for each month, as deduced from the usual daily ollscnations: the mean"! for 1 B-1·l aTIII UHf) only are 
l'omparahle with each other. 

TABLE 5.-Mean Diurnal Range of l\:Iagnetic Declination, as deduced from the Oruinary Daily 
Observations. 

i I Yt'lLr. : • Jan. Feb. I.\breh. April. : May . .JUIIC. I . Iul}. .\ug. H'·pt. (Jc:t. ~()V . p"". ~1'·11I1. 

~ - 1--- -~ 1----
18·13 !).(W 10·n!) 10·/2 12·38 11·00 12·):} 12·:10 ))·78 12·fi7 !).(i;; 5·8;; 7·6:} 10·)0 
1844 !}·OO 10·28 16·21 15·88 1 :}·48 12·1/ I 12·:W 14·02 . 15.22 i 15·(iB 15·91 11·22 1 :J·17 
1845 1.'3·98 12·98 11·20 16·57 ).1·07 I :J·77 ' 1 :J·09 J(j.(j;) Ifj·(j{j, 1:}·51 lo·m; . 10·91 1 :J·95 
1846 9·10 9·21· l:j·70 15·83. 14·70 1:3·60 I 11·{j!} 11·89 17·0:3 13·81 10·31 . 8·16 12·!)2 

18 e13 t 
1~46J 

7·38 9·65 1 1·91 11·10 12·85 12·86 I :J·:jO I :J·34 11·H5 11·7:! H·08 7·90 11·51 

1844}l 11·49 11·6:3 15·20 16·22 13·78 1:3·09 12·72 15·.'3:J I ;).!)1 11·(;0 I:H1 II·O(j 1:l·i1 1845 ; 
I 

)[ean l 
of all P 9·43, 10·61 13·;);) 15·16 13·:J I 12·97 I :3·1 I 11·:3:3 I;;·:J!) I :J. J(j 10·76 !HH 12·61 

12. From the means for 18!-! and 1845 in Tahle 5 we find, that the mean diurual rangc of the hourly ohser­
\'ations is greatest in the months of ~Iarch and April (== 15"70), and in the months of August an'} Septcml.ICr 
,I = 1.5"68); that it is least in the months of Dccemhcr an'} January ( = 11"27), and in the months of .Tune 
and .J ul~' ( = 12'·90). This result may be state(} generally thus :-The angle, including the diurnal oscilla­
tions of the declination magnet, is greatest immcdiately aftcr the vernal anll l.ICfore thc autumnal equinox, anci 
it is least at the winter and at the summer solsticcs. rrhe means from the incomplete diurnal series of 184:~ 
and 1846 indicate the same law. The quantities given in 1'able 5 are obtained from the ordinary daily obser­
vations, and while they are sufliciently comparative to indicate the variation of range with season, tlw daily 
observations are in no year sufliciently numerous to give the absolute diurnal ranges: in 1844 so careful a 
watch was kept over the smallest variations, and so many additional observations wcre made, as to render it 
probable, that Table LX. for 1844, p. 400, contains very nearly the absolute ranges for all the three magncto~ 
mt'ters: a similar remark will apply to Table L., p. 28 of this volume, for 1845, although not to the same 

MAG •. \:SD MET. OBS. 1845 :\:SD 1846. d 
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.~xtent; the smaller disturhances not having been observed with the same completeness in that year. TIlt' 
lIlcan diurnal rangcs for each month from these two Tables are as follow :-

• /an. Fd) . March. April. ~lay. June. .July. Aug. Sept. Oct. Nov. Dec. I Year. 

1844, 11"ua 1:r'6a 1u'·a6 19',10 14"83 12"UO 13"36 16"58 17"74 19"26 19"66 12"95 1il"R!I 
1845, 17"H1 15'·:n 16"52 17"01 14"67 13"82 13"72 17',79 18"20 14"48 12"64 15"01 1·j'·.jH 

Mcan, 14"72 14"47 17"U4 18"05 14"75 13"21 13',54 17',18 17"97 16"87 16',15 13"98 i 1·j'·j4 

'rhcse means give the same law of variation as that already found from Table 5, but the values are COII­

Hiderah]y highcr. .From thc means for both years we may conclude, that the mean angle, including the diul'IIal 
oscil1ations ill years of lfIodr;rate disturbance at .Makerstoun, is about 18' at the equinoxes, about 14' at the 
solstices, awl ahout In' for the whole year. 

,'/ /tnwtl VOri(ltiou of tlw' Ran!lps of t/w .. Jronth!.'j Mean Diurnal Vrlri((timl.-\\r e have considered ahuH' 

the allnllal variation of'the mean ran,gcs for each ri(t.'/, we now give in Table 6 the ranges of the mean diurnal 
variatioll f(JI' each"llli/th. rplw first fonr lines contain the diurnal ranges of the means of all the reg'ular daiJ~ 
o],s(~I'vatiolls ma(lc ill each mOllth ; antI, as in 'rahle 5, only 1844 and 1845 are comparable with each other: 
the last lille contains the range of' the hourly means for each month, as deduced from the observations for tIlt' 
.j years ginm in rPah]e 12. 

lao Fl'OJIl the last line of rPahle 6 it appears that when a sufficient number of observations is employed, th., 
I'a)\~e of the mean (liul'llal variation is nearly constant for the six months, April to September, being on tilt' 
whole rather 1ar~er fi)1' the iirst three than for the last three of that ha]f-year: the mean range for the whok 
six months is ahout 11"0. fl'!te ran~e is nearly of equal value for pairs of the remaining six I~onths, WlIUel,\', 

fi)r ~larch awl October (= l)"2) ; ti)r February and November (= 7"3) ; and for .Tanuary and December (= 5"1l . 

TABLI'; ().-Ran,~e8 of the.Mean Diurnal Variation of ~fagnetic Deelination. 

i March. I 

I I 
YI'!lI'. .Iall. ]<'1'11. "\pril. I May. • 1 UIH'. .1uly. Aug . !"f'pt. Oct. Nov. i Dec. 

I 
.\11'1I11. 

I ! ---- ---.------ ---- --- ----

IH\:3 '1·!)2 H·;J,') 7·9:3 i 10·5:2 9·9;3 11·14 f)·9;,) 10·H:3 10·75 7·90 4·6:3 5·7:3 7·;,)! 
IHH ;)·:W (i·:W !).!) I 10·20 H·9f) 11·()5 IO·O(j 10·;31 !H};,) to·!) 1 9·2H 5·!)(i 7·67 
I H·15 (j.!);') 7·:n !)'!)2 • 1;3·0S 12·42 12·5:2 IO·Ho 12,(}7 10·;'):3 !)··12 7·;')0 6·'1:3 H·.JO 

IO·;,)(} 
i 

1:2·5H 12·79 11 .. 11 II·!)J 10·6:2 11·99 9·21 H·o7 5·77 8·5:2 ISW (j·5-l G·05 

:\[l'an t 5·H;') 7·11 I 9·2S 11·2!l 11·02 IHil 110·60 10·83 lO·45 U·;')i) 7·55 6·02 H·0:3 
of all J ~ I I 

1-1. "'IH'n we t'xHmine the range for each month of the mean (liurnal variation as deducetl from any sindt' 
year's ohscl'vatiolls, we ohserve a similal' l'esult to that ohtailll'd from the means of the diurnal ranges (Tahle .j: ; 
llanwly, that the rllng'(' is, on the whole, grt'uter for the months near the equinoxcs than for those near tIlt' 
~umlller solstice; but as we eomhille a larger Ilumht'r of ohscrvations the diticrt'llee gradualIy disappears, till 
(as we ~e(' in the menn of' foul' Yl'ars' ohscn-atiolls, rrub]e 6) the only diflerence appmrs in the slightly greater 
range for tIl(' month~ illlllte(liatdy hefore the Sllmmt'r solstice than for those illllllooiately after it. The diflt.'r­
t'nee Ilt,twixt till' two rl'sldts is, therefore, in all prohahility, duc to irregular (,<'lUses. which shift the epo('hs uf 
til(' extreme positions of the ma,gnet. rrhat this is the case will he rClHlcl'cd nearly evi«lent hy the rallg('s of till' 
diurnal variation as deduct'd from the 17 days' observations with least irrt'gular disturbance (st'e 18·H, 
p. :lan, and p. [) of this volume); they arc us follow. 

• IlIl1. ~ll\rt'h. ~\pril. 

:3"·13 7'·g 1 11',55 
~Iay. 

9"u6 
.lune. 

11"41 
• Iuly. 

11',11 
• \uC! . 

11"18 
~ept. 

9"u4 
(){ot • 

7"70 
'So\,. Il"t' . 

5"31 4"11 

These, with the exception of the range for )la~', indicute g('nerall~' the constaJl('~' of' the regular diumal 
range in the months from ~\ pril till .A llgust. The exception of )lay is easi]~' explained by the fewness of t ht' 
ohsernltions. and the method by which the observations were selected (sec volume for 1844, p. 339). 

15. Sincc, then, the means of' the diurnal ranges differ from the diumal ranges of tlte means, chirfly becau:,t' (If 
in'egular disturhing CHuses which shift the epochs of the extremes, the diffe~nces of the results will give some 
measure of these disturbances. Taking the ditlcrences hetwixt the last line of Tahll' ;j, and the last of rrable 6. 
we have, 

• lan, 

3/'58 
Feb. 

3"53 
~Iarch. 

4"27 
April. 

3"87 
~'ay, 

2"29 
• Iunt'. 

1"36 
.Tul~·. 

~"51 

.\ t1g' • 

:)';')0 T6f3 
'So\, . [I •. ,'. 

~"21 :.r··Hi 
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The difference is greater for )Iarch and St'ptemlwr than for the winter months, alHI it is It':lst for .T UIlC. 

From this tht'n we conclude (as in the volume for 1844, p. ;~:34) that those irl·c,!.!·lllar distlll'hmH'PS whieh rl'lHh'r 
the mean diurnal ran.!:!;e greater than the range of the mean diul'Ilal val'iatioll, have tlH'ir maximum l't1l'd ahollt 
th(' C(luilloxes, and their minimum at the SlIlIllll('l' solsticl'. "'e an' still i,gllol'ant of tlw law of distlll'halll't'S as 
atli'cting the position of the declination magnet at all portions of its diul'Ilal lI1otion; to dl'tt'rmillt' this, WI' llIay 
con!-'ider the diflerences of the positions of the mag;net at each hour, from its llH'an position at the same Ilou'" 
tor each month. 

Allllual J
r
ari'ltiu/I of flU? J1[r'rlil ])ij/;'I'I'II(,(, (!t'll ."';11:",, OhSI'I'I'"t;OI/ (!t' J/":f1if',i(' /)('('/;1/(/1;(11/ /1'11111 tl/(· J/IIII,Id" 

.1["111 rtt fl/(' COrl'('S[IOlldiw/ J[u/lI·.-'rhese ditlerenccs have het'n ohtailll'd for the years 1H·U alld lB·!;'; only 'm;1 
the means for each mOIltl~ (from rt'able Xl V., 1B44, p. ;H(i ; awl rl'ahll' XIl I.: p. B of this voluBw) ;"l1:t: as 
tidlow;-

T.\BLE 7.-1Iean Difference of a Single Ob~('rvation of -:\Ia~netie Dcdillatioll from (I) tIlt' lIourly 
::\leans of all the Observations, and from (2) the] Iourly ::\[ealls of' Obsl'l'vatiolls OIl Days Helct'tcll 
free from di~tl1rlmncc. 

...... pri(·.Io\. 
I 

Y'·nr. • Jall. 1"1'1,. ~Ial"('h. . \ l'l'i I. ~lay. .JUIlI'. .July . .\ug. :-;"1'" ( let. \o\'. II",·. ~I'·'\I1. 
i 

---

I IS 14 1·:Il 1·10 2·22 )·H' 1·(j0 1·12 I··n 1·71 ) . !):\ ~·:W 2·:W 1·10 1·,1 
I Hl.) 2·02 I·H2 1·71) I·I;:J I·'W 1·;W 1·11 I·~(; 2·00 I·(il) 1·,;-, 1·(i:1 I·(i!) 

t 1\lean 1·(iS 1· Ij] ].!)!) 1·75 1·;):i 1· )(; IJU 1·7H I·!J!) 1·!Hi 2·02 I 1·51 1·71l 

f I H11 1·:3 I ] .. 12 2· L,) I·!)O ]·(i:\ I·IH 1·;;1 1·77 i I·SH 2·1.-, 2·1.-, 1·:11 1·70 
:2 1 H-1;j 2·00 1·72 1·87 1·;;1; 1·;;;2 I·IH I· 10 I·HS 2·11 I·';H 1·7H i 1·;-);; I 1·(iH 

t :\lean 1·()5 1·;;7 I 2·01 I·n 1·;')7 I·IH ]. \;; 1·1-)2 I·D!) I·Hfi I ·!)ti 141 I I·n!) 
I 

16. The mean lliHerenees from hoth serit's !!in~ nearlv th(~ same l't~sult, whieh is, Oil tIll' \\hole, similar to that 
dedlu'c(I from the diurnal ranges; it lIlay he st'atl~,l tlllIS';-tlw lIU'all d,'partllJ'(~ of tllt~ dt·dillatioll maglld 1'1'0111 

its normal positioll for any hour is gl'l!atest neal' the t"l'liBoxes, alld least at t!tf~ SUIIIIIWI' :-;olsti,~(~. Wbl'lI W(~ 
I'xamine the lIleallS for the separat() years, we filllI that thos(~ for III I·' .gi\'(~ tlt(' "('stilt with (~ollsid(~ra!tlt' dis­
rinl'tllt'ss, the chief <iifli.)rence consisting' in the OeCllrl't~lIee of the :tutulIlllallllaxillllllll ill OdolH'1' alld :'\O\,t~III"('\'; 
HI IH4:J, 011 the contrary, the spring maximulIl is ill <ielined at hest (as in the ~d s(~ri(~s,) wltill~ .Jalluary is a 

lIIonth of consitlerahlc disturhancp. Jt appcars cvi<i('lIt that two Yl'ars' ohsel'Yatiolls are too few to t·xhibit a 
law of this character free from all irrcg'ularity. 'rlw year lB·!! appt~ars to hav(~ b(~t!1I ),(~lIlarkahly adaptl)d till' 
/·xhihiting all the usual laws of magnetic a III I meteorolog'ieal variatioll; it is Oil this aeeollut, that it will 1)(' 
f<JlIncI generallY in these tliseussiuns, that the comhination of another year's ohservatiolls, does not :-wrve to lIlakt~ 
the results alr~acly uMained in the volume fi,r 1BH more regular. . 

A llil/Nil V'lI';'tfi'1I1 IIf tlif' ~ Ulnhcr of ()1J.V/;/'I'(ltill/ts IIf till' .1['(:111"';(' !)o·li/tftfill ll IfI/,;I'/' 111f',·,' P"si';'I)" ( 'V,·.~/) 
'f tl,., J[l}lttM.'1 J["'lIlS fOI" tlu' Cot'/'('sl/oltt/ill:1 llo/u·.v.-'rhe fillll)\\'illg 'l'a"l(~ eontains tlH~ 1I111J1"t~rS for each month 
of IB44 anti 1845, with referenee (1) to the hourly means of all the observations, and ('1-) to the hourly nwalls 
of days selected free from irregular disturbancc. 

TABLE 8.-NumberofObservations of ::\lagnetic Declination in 100 tu the \Vest ofthcir Hourly ~Ieal1~ 
as obtained (1) from all the Hourly Obscrvationl4, awl (~) frolll those fur Selected Days. 

~ries. Year. • Jan. Feb . ~(arch. ,\ prj!. ~Iay. .Tunl!. July. Aug. Sept. Oct. S!)\,. J)l'c. ~1"lul. 

------ ------ ---- ---

J 18H 52·i 51·8 51"1 18·1 19·7 52·8 50·() 1!HJ 5:J·0 1(j·O 18·!J 55·:J 50·8 
1845 51·5 5:J·O 5·1·(j 54·6 5;j·2 47·b 1!)·2 ;,)J ·9 52·1 17·8 18·0 51·2 51·5 

t ~lean 5:J·fi 52·4 5:HJ 51·5 51·4 50·3 '19·6 50·9 52·5 16·9 18·4 53·3 5]·2 

j 1841 51·5 5;')·3 59·8 49·5 51·1 52·2 45·5 50·8 51·7 17·2 ;j8·0 60·1 5:J·O 
2 18-15 ()2·2 ;J5·4 58·8 61·2 1;J·7 16·7 18·0 I 46·8 48·2 5:$·9 50·0 50· a 52·3 

t ~Iean 5(j·8 55·4 59·:J 55·3 48·1 19·4 1(j·8 48·8 51·4 50·6 54·0 ;')5·4 52·fj 
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17. From the first series, the number of observations to the west of the monthly means for the corresp(mrl­
ing honrs was gTeatest in the 4 months Decemher to March, there being on an average 6 more to the west than 
to the east in 100: the numher was least in the months of October and November, there being on an an'razp 
7 less to tile west than to the east in 100. .ruly is the only other month, in the mean of the two years, t()r 
which the numller of ollservutions to the west of the mean was greater, than the number to the east. The nUn!­
her for each of the months from A pril till Septemher varies little. 

lB. From the seeolHI series, tin' which the mean hourly position is deduced from days selected as nearly frl'l' 
[!"Om disturhanc(~, tIle nllml)(~r of' ohservations to the west of the hourly means was greatest in the 6 months 
from Novemher to April, there heing an average of12 observations in 100 more to the west than to the cast; 
in the remaining () months, May to Octoher, there is an average of about 2 less to the west than to the past. 

rrhe number of observations to the west of the hourly means (whether these are obtained from all the 011. 
s(~rvations, or from the undisturbed ohservations only) is greatest ahout the months December to )larch. 

IH. Byhoth sl~ries, each year shews more observations to the west than to the east of the hourly mean posi­
tions, however ohtairred; so that the greatest dCf'artuNs from the mean position are to the cast, the direction 
of the secular motioll: the 2d series shews this fact most distinctly, as might be expected, since the mean posi­
tiolls are nearly unaffected by disturbance. 

20. A III/IUd Variation (~f tIle Proluti)Zc Error of nn ObSfTvotiou of .Jlftrf1u·tir Df'f'lill((tion frmn tlu' J[onfltl.11 

.J//~(lnf/ll' the (~()I'J'(,sl)()nd;/I!I"(/IlI'.-It has been already shewn in the volume for 1844, p. 3;)1, that the proiJahlt' 
I~rr()r canllot he ileilueed 011 the assumption that the differences from the mean position are analogous to tIlt' 
PITors ill the ohservation of a constant quantity, since that assumption is inaccurate; the "diflcrences do not 
occur equally to thc cast. and west of the mean, as is shewn in the foI1owing discussion; nor is the numl",r 
occurring within certain limits satisfied by the usual function of the errors obtained from the calculus of proha­
hilities, as will he found from 'rahle XIX., p. 352, 1844, and Table XVI., p. 10 of this volume. In eonsl'­
Illlellel" a gTaphic interpolation has been employed to determine the prohahle error, that is to say, the depart­
UI'C ii'om the hourly mean position, for which there were as many ohservations with a greater, as there were with 
a less d('parture; these, deduced from the two tables last referred to, for each month are :-

• Jan. ]<,ph. ~hU'eh. April. May. .June. July . Aug. Sept. Oct. Nov. Dec. ~rl'nn. 

IB44, o'·ga O"f)4 1":35 1"20 1"16 0"78 1"04 1"20 1"36 1"58 1',51 0"90 I'·lfi 
1 B45, 1":3B 1',2;) 1"24 1"08 1"08 0',91 1"05 1"35 1',56 1"14 1"27 1"09 1',:!() 
~1can, 1"15 1"09 1',29 1"14 1/'12 0"84 1"04 1"27 1"46 1/'36 1/'39 0',99 r·w 

Tht'se numhers on the whole follow the same law as the m('an diflerence: rrhe probable error of an ohser­
vation of magnt'tie dce1ination from the monthly mean of the corresponding hour (without reference to which 
hour) is l('ast in .Tune (=0"84) and in December (=0"99), anil it is greatest in Septemher (=1"46) of till' 
autullIll months, alHI in ~Iareh (= 1"24) of' the spring months. rrhe remarks already made in the case of tIlt' 
annual variation of the mean disturbance apply equally here, sec ~ o. 16. 

MONTHLY VARIATIONS FOR THE MAGNETIC DECLINATION. 

TABIJE 9.-l\fean Variations of'Vestel'ly Declination free from Regular Secular Change, with 
reference to the Moon·s Age and Declination. 

I i Aftt'r 
Moon's Ii : Moon 

,Age. 1843. 18H. 1845. 1846. )[ean. farthest 1843. 18H. 1845. : 1846. l[ean. 
Ii I 

North. 
I ---- --- ----- ___ I --- f---._- ------- -------

.1. .\, 
:; 

d. d. I 
14-W " +0·2-1 -0·0-1 +0·06 +0·:32 ,+ 0.15 2i- I +0·25 +0·19 +0·07 i +0.35 +0·2:2 
17-20 ! +0··12 : +0·24 -0·08 +0·09 1+0·17 2- 5 +0·15 -0·05 -0·12 -0·04 -0·01 
21-24 II -0·34 +0·15 -0·12 +0·03 -O·Oi 6- 8 +0·03 -0·18 -0·14 

i 
+0·11 -0·04 

25-28 I -0·14 +0·01 -0·08 +0·04 -0·04 9-12 +0·08 -0·24 + 0·01 +0·01 -0·03 
29- 1 I -0·33 i 0·00 +0·04 +0·22 -0·01 13-15 +0·20 +0·02 +0·06 -0·35 -0·05 
2- 5 1-0·08 +0·03 +0·09 -0·36 -O·Oi 16-19 -0·15 +0·13 +0·02 -0·19 -0·05 
6- 9 :: +0·01 

I 
-0·16 +0·08 -0·(}5 -0·02 20-22 -0·60 +0·01 +0·01 +0·01 -0·14 

10-13 :i +0·21 I -0·23 +0·01 -0·32 -0·08 23-26 +0·06 +0·12 +0·18 '+ 0.07 +0·11 
i 



l\IOXTIILY V·ATIL\.TIOXS FOR TIlE l\IAGXETIC DECLI~ATIOX. XIX 

:21. Vari((tio/l.~ of Dail.ll J.l[(,(1Il TVI'stn'l.'l DI'('lilllltio/! with I"lft'l"{'j/('(' to tlil' J[OOIl'.'I .. A:II' ((lid f)('(·/iwtfioll.­
Table 9 has been formed from the rrables given in the formcr volumes of ohservations, aIHl in this volume, 
pages 2 and 29; the means of groups of :3 or 4 days arc given positive when wcst, and Ilcgative whell cast of 
the mean. 

From Tahle 9 it appears,-
l .... t, rrhat the westerly declination is greatest ahout two days after full moon. 
2d, That it is greatest whell the moon is farthest north. 
In both cases, the epoch of maximum only is well markell; in the a 01' 4 llayS hd'ore it allli at'tt~l' it, t1w 

declination is most westerly; in all the rest of the lwriods the variatiolls are incollsillerahll'. Whcn the small­
ness of the variations and the large effect of considerahle llistllrhances aree()nsieh~rcd, the l'l'Sltlts of the separate 
~·ears are sufficiently consistent, to give a cOllsiderahle prohahility to the trllth of the cOJldusions: in t'lll'h 
~·ear, the declination was more westerly allullt the time of the lllOon's grl'atl':-;t north declination, than till' all~· 
!)ther time. 

TABLB lO.-Diurnal Range of Magnetic Declination with refer(·ncc to the l\[oon's ~\gl' alltl Declina.tion . 

.\(oon's 
Age. 1843. 18H. 18·1!j. 

:i I 
-'\.---'1.-, ----- -----1--'-, --

II-If) 9·7:1 lli·22 !11.HO 
li-:W 9·7:J 15·90 }(j·20 
21-2·1 f)·2."J 11·5!) I:I·/i·l 
25-2S 11·20 10·1:3 12·11 
:2!J- !J.(iH 11·5:\ 1:1· J;j 

2-;") 10·07 11·1:3 t:1·{iH 
(j-H II·!):! li·0S I:H;!) 

IO-I:I I<H2: 1741 12·:11 

1846. 

I :~. ,1 I 
I;j·I2 
I2·!) 1 
II·;W 
12·;)(; 
I :3·HH 
12·fJli 
12·'1 !) 

.\Iean. 

I :3·;j·l 
1(1·21 
II·H5 
11·21 
II·i:l 
12·1 !) 
1:\·21 
I :~·17 

. \ftn 
~I"oll 

farthest 
;\orth. 

<I. ,1. 
27- I 
2-- ;j 

fi- S 
f)-12 

I:~-I;j 

Hi-I!) 
20-·22 
2:i-2/i 

IO·H'1 
12·/iO 
!)·21 
f)· :Ui 

10·1 !} 

H·!)I 
!)·i.j 

11·1)0 

1H-14. I UH.). 

11·22 
1 ;,)·1S 

11·11 
12·:W 
12·0;') 
12·;j:~ 

I:\·I/i 
l(i·OH 

I 

I:i-!}!) 
I fi·H:~ 
1I·(j!) 
1:\·/17 
12·IIi 
11·70 
12·11) 
12·00 

IH·lli . 

._ .. - I 

II·;')/i 
12·I/i 
1:1·,12 
1;-)·10 
11·01 
11·70 
I :\·H2 
1:\·I(i 

II·!JI) 
11·27 
12·S/i 
12·.iH 
12·1 () 
11·!Hi 
12·21 
I:\·/Hi 

22. V",.i'lt;li/i 11tlte }Jilll'JlIllll'III:II! (1 Jf,.I:/IIf,t;l· /)""/;11 ' 11;1111 IfI;tl, 1"1/,.1"1'" 1'1' III t;'1' J/IIII/I's .·1:/1" 11/11/ /)/"I·[illl/_ 

':')/I.-The means for grollps of days g"ivcn in rl'able 10 have heen dedu('ed frolll the tallIes in the pl'e:-;ent and 
former volumes. It results frolll Tahle 10,-

1st, That thc diul'Ilal range is greatest (fl'om the mean of lB·l·l aTill 1B·li"), = If;'·O;')) ahout 2 0)' a clay:-; 
aftcr the slIn an(l moon are ill opposition: that it is least about :~ days hefore th(~y are in eonjulletiol\; tlw 
lllean of 1844 and 1845 giving ti,r that epodl 11'·2B. 

'2 1 /, rrhat the diurnal range is ~reatest ahout 4 days aft(~r the moon is fhrthest north; th(~ JlIC':t1\ at that 
"IHlch for HJ4·1 awl 1845 heing lW·1:): that it is least when the moon is tiLrthcst north, awl ahout three day." 
aftt'r it is farthest south; the value from the means of 184·1 and IB4.') in both ca:-;(~s being" ahout 12":W: that 
a sceon,lary maximum of diumal range occurs about :~ days hd'ore tlw moon is tiLrthest Ilo)'th; tlw nwan from 
lB·H a11l1 1845 being 14'·(H. 

The "Ilhll; of the means of ranges is in all cases taken fro1l1 the ohscrvations for 1 BlI and 1 a·if), Wi the 
value ti)r 184:3 and 18·10 is imperfect. 

:2:~. rrhe means for 184:~ a1HI1B-W g"i\"(~ the same results as tlw ll1e~ans for IBU and In I;') 1'01' I,oth :L1'g"IIIlWnts. 
The observations for 1844 exliil,iteel these la.ws (sce;'; o. Hi.; with remark:Lhl(~ distilH'tJl(~ss: S(~vI~I'al sin).!le~ 
lunatiolls shewell the law with rcfcrcllce to the 1I1001l'S a.!!c wr~' c1carl~'; from th('~w it appeared, that tl)(! varia­
tion of the diurnal range was greatest for the lunatiolls ahout the c1luinoxes awl, in ('ounectiotl with the first of 
thc conclusions a.hove, when the sun and moon were in oppo~ition ncar the e(luator. (Se(~ volu1l1e! for lI~·i·l 
p. :336.) The conclusions from the 2d part of Table 10 arc analogous to those already found, Xo. 12. ti,l' the 
sun's declination, and the results for both hodics may he stated thus :-The diurnal range of maglH:tic declina­
~ion is less when the hOtly ~sun or moon) has its .!!rcatc~t northcrly and fo!olltherly declination than at thl~ 
Intermediate periods; being greatest at thc two epochs whe'll the hody is rather north of the e1luator. Tlw 
variation of diurnal range in the lunar periods is as grcat it!";, or .!!reatcr than, for the year, the means of 12 parts 
of the period in the formcr heing compared with those for tile 1'2 months of the latter. 

24. V'Ui'lfi{Ju (if tIt(', Jlr;lln Diffacucc (if a 8iItY[(; ()b.~,n·((ti.(!It from the )lonthly ~Iean for the corresponding 
Hours, with r"jerencf; if) tlu? Jlo/)IL'.~ A:I" (tnd Dcdil/..J'lti(m.-The resultfo! for the two years 1844 and 1845 from 
Table XV., 1844, p. 347, and Tahle XI!., p. 7 of this volume, arc given in rrable 11. 

The conclusions from 1'al)le 11 are almost identical with those from Tablc 10. 

~f.\(; .... XD }IET. ons. UH5 D'l> 1846. 



xx GENEUAL RESULTS OF TIlE MAKERSTOUX OBSERVATIOXS. 

bt, The departure of the declination magnet, at any hour, from the monthly mean position, for the same 
hour, is greatest two or three days after opposition, and it is least about the time of conjunction. 

2rl, rrJw departure of the declination magnet, at any hour, from its monthly mean position, for the salll~ 
hour, is least when the moon is farthest north, a minimum also occurring after the greatest southerly declina­
tion ; it is greatest ahout 4 days after the moon is farthest north, a maximum also occurring about 4 days befort· 
that epoch. 

2;). 'rhere are slight irregularities in the resulting means of Table 11, which are to be expected where only two 
years' observations arc considered. 'rIte variations of these differences are rather less for the period compre­
hending the lIloon's challges of declination, than for that comprehending the sun's; the means for 2 or 3 day::; 
of the former being compared with those for the 12 months in the latter; if the mean difference for June, 
however, he neglected, the variations for the lunar period are quite as great as those for the solar period. 

TABLE n.-Mean Difference of a Single Observation of Magnetic Declination from the Monthly Meau. 
for the corresponding hour, with reference to the Moon's Age and Declination. 

:\loon'R i 

Age. 

<I. <I. 
11-16 
17-20 i 

21-21 ",,/1 

25-28 
29- I 
2- ;j 

(j- 9 
IO-I:J i 

II 

ISH. 1845. 

.,--------

2·18 ] ·59 
2·01 1·87 
1·15 ]·H I 
1·22 l·iH 
1·17 1·67 
1·:35 1·63 
]·82 1·72 
2·25 1·49 

Mean. 

1·89 
1·96 
] ·6:3 
1·51 
1·57 
1·19 
I·i7 
1·~7 

i 

',' Varia­
i~ tions. 1844. 1845. 

I 
Mean. i 

After ! 
Moon 

farthest 
North. II I 

Varia­
tions. 

---i-----I, ---,--------jl-----i 

+0·18 
+0·25 
-0·08 
-0·20 
-0·14 
-0·22 
+ ().(){) 
+0·16 

d. d. 

27- 1 
2- 5 
6- 8 
9-12 

I ;.46 ;.52 ;.49 i -0.21 
1·97 2·02 2·00: + 0·30 

13-15 
16-19 
20-22 :1 

23-26 !i ,I 

1·80 i 1·91 1·86 I +O·l() 
1·64 : I· 71 1·68 I - 0·02 
1·53 
1·58 
1·(j9 
2·08 i 

I 

1·59 1·56 -0·14 
1· 78 1·68: - 0·02 
1·42 1·56 -0·14 
1·47 I 1·78 + 0·08 

DIURNAL VARIATIONS FOR TIlE MAGNETIC DECLINATION. 

26. Diltn/lr! V"ariation of W(~stt:l'l.l/ Dcdination.-The discussions for 1843 and 1844 will be found in tht.' 
volumes for these years; the tables for 1845 and 1846 are contained in this volume, pages 4 and 31. Tablt_, 
12 is formed from a comhination of all the ordinary daily ohservations made in these years in the following 
manner. Let.A and C be the means from the 4 years' ohservations for two hours at i hours interval, the in­
termediate hours having- It'ss than 4 years' observa"tions, a and (' the means from the observations for 1844 and 
IH4G at the corresponding hours; h" the mean for the nth hour after (I, for which there are less than 4 ~'ear8' 
ohservations; then HII thc mean for the same hour referred to the means A and C has been obtained bv tht' 
formula . 

( 
___ ) n 

BII - b"1 = a-c-A-C i 

where b'll = " .. - a-A. 

27. Between 17h 10m and 9h lorn, Makerstoun mean time, onh- the et'fli hours have not had observations 
for 4 years; for these even hours, therefore, i = 2, n = 1, and the formula is reduced to 

A-a+C-c 
B - b = --- --- - -- . 

2 

Fur 22h 10m, Oh 101D
, and 6h lorn, b depends on 3 years' observations, 1844, 1845, and 1846, and so there­

fore do (I and c in the formula for these hours; and in November and December the mean for 22h 101D is de­
duced from 4 years' observations (see foot-note, p. xi.) This reduction is evidently the simplest and least exact-
ing that could be made. • 



DIURXAL V'" ARIATIOXS FOR THE ~IAGNETIC DECLI~ATIO~. XX) 

TABLE 12.-Diurnal Variations of \Vesterly Declination for each :MOllth, as deduced from the Regular 
Daily Observations made during the Four Years 1843 to 184G. 

~(ak. ii : i 'I I I I ~(ean I .Tan. : Feb. 'March. April.: ~Iay. I June. .July. Aug. II Sellt. Oct. :'iov. 
Time. I, 1 iii 

1----1':---1--- ---, ----,--1,-,--1
1

'--, _1_,_- --, -:-,--1-, -1---1 
h. n1. / : I 

12 10 I 0·96 0·74 0·26 I 1·90 1·90 I! 4·21 2':35 I 1·5:3 1·57 i 0·H9 1·22 
13 10 1 1·02 1·82 0·7:3 1·0S 2·IS 14.00 HH 1 1·;')5 1·2:3 I·H) I·HI 
H 10 ii 0·91 H)!) 1·5G 0·:32 2·77 I 3·5ti l·fi7 2·07 1·4H 1·50 :H)!l 
15 10 I: 1·) 1 2· ](j 0·45 0·88 2·fi!) I :3·{) 1 2 .. 1:3 I·fi!} O· 7-1 2·5·1 2· 7!) 
lfi 10 1·4!) H,:3 0·51 1·78 2·1) I 1·7!) l·fil 0·5:3 )·1:3 2·f;.; 2·:W 
17 10 II Hi8 1·78 (HW 1·05 1·21 O·{jS (HS O·:W )·5;) 2·S!) 2·,11 

l~ 19 , m' Hi H~ g:gg I H~ II m H~ m ~:i~;; f~~ ~g~ 
21 10 :3·00 :3·50 1·10 1·70 2·n:3 :3·11 2·ti2 2·85 4·11 :3·'\!}! :3·45 
22 ] 0 4·00 1·6:3 :3·4:3 3·96 5·70 i 5·79 5·02 ;')·11 (j·S2 5·72 1·!)2 
2:3 10 1·9(i 6·2:3 6·1:3 7·:37 8·{)O I 8·92 7·90 8·:32 n·2/) S.07 1 fi-1:! 

o 10 5·5:3 6·88 8·1S 10·40 10·:33 110.S:3 9·S2 10·,17 JO·15 g·;')o 7·5;') 
110 5·S.') 7·11 !)·28 11·2H 1l·02i]I.()l \O·{)0:IO·S:3 IO·H~ !l·1I 1 7·)1) 
2]0 4·89 6·53 8·02 10·32 10·:30 111.21 9·7() , 9·7!) 8·S!) 8·:30, fi·fll 
:3 10 4·16 5·03 ().18 S+1 S·G7 I 9·80 8·6:3 7·:W G·51 (Hi5 I 5·20 
4 10 3·76 4·0S 4·77 G·57 7']7) 8·05 7·14 5·5!) 1·:H 1·(j;,) I 1·28 
5 10 2·69 3·3] 2·:37 4·21 5·li;j 6·45 6·08 :3,77 3·28 :3·4:3 :3·0:3 
6 10 1·97 2·28 1·:31 282 1·98 5·5:3 4·97 2·0:3 1·87 2·71 I·gti 
7 10 ' 1·;')5 1·88 1·;H} 1·7{j 1·21 5·2() 4·0S 2·28 ().()!) 2·:3!J 1·:38 
S 10 0·8:3 0·70 0·77 1·56 I 3·;32 5·02 :3·1;') 2·:30 0·00 {)·tH 0·18 
9 10 0·28 I 0·:32 0·27 ]·52 :3·30 4·65 2·80 1·51 (Hi8 0·71 O·IH 

10 10 0·;36 0·00 0·51 1·51 i :3·14 I 4·:3~ 2·57 1·:38 0·!J5 I O·2!J 0·00 
11 10 :' 0·00 : 0·89 ; 0·00 1·11 I 2·12 I 4·01 I 2·2!J 1·81 O·!H I 0·00 0·:30 

1 i I 

(H)I 

1·00 
H)~ 

2 .. 1) 
2·;')7 
2·1 :3 
2·5:\ 
2·47 
2·(j8 
2·HI 
:3·71 
1·!H 
5·!)i 
fH12 
;')·:n 
1·0:3 
:3·18 
2·77 
l·tI!) 
1·11 
0·01 
0·2!) 
0·~;3 

0·00 

28. From Table 12 we find that the north end of the declination magnet is m()~t westerly throughout the year 
hctween Oh 20m P.~l., and 1 h 25m l'.~l., the epochs in IJPl)ltl"l'ltt time for each month heing as fullow:-

. Jan. Feb. March. April. May. June. .July. Aug. Hept . Oct. ~ov. [ li~(". 

Ob 50m Oh 50m 011 55m 1 h 10m 1 h 15m 1 h 25m 1 h Om Oh 50m Oh 301ll Oh 4i)m Oh 3i)m Oh 50111 

It appears, therefore, that the maximum westerly declination occurs fartheRt after (/f'!)(.tn:ut noon in the months 
of April, )Iay. and June; and that it occurs soonest after apparent noon in ~eptemher, Octoher, and Novem­
ber. 

29. The north end of the declination magnet is most easterly from April to A ugust, from 6h to 8h in the 
morning, and from September to )larch from 8h to 11 h in the evening: the approximate epochs in apl'ftrt'ld 

time are as follow :-

Jan. f'eb. March. April. ~Iay. .June. July. Aug. Hel't. Od. Nov. "ce. 

10h 50m 9h 45m 10h 50m 19h 40m 18h 50m ISh 20m 19h 5m ISh 25m 8h 10m 11h 10m 10h 20m gh 50 111 

30. These epochs are considerably less certain than those for the maximum, especially when they occur be­
tween 9h 10m and 17h 10m , as they depend upon only two years' ohservations. rrhe principal minimum occurs 
between Sh and 11h P.~I. in the months from Septemher till March, in the latter month the westerly declina­
tion at 8h .\.~1. differs little from that at 11 h P.M.: in the remaining months the minimum occurs hetween 
6h 20m and 7h 40m A.~1. The morning minimum occurs earliest in June and August; the evening minimum 
occurs earliest in Septemher. 

31. Secondarv maxima and minima of westerly declination are shewn with moderate distinctness in some 
months, but the e~chs vary so much from one month to the next as to render it doubtful whether they are other­
wise than accidental: clearer results may be expected from the combinations of the means for two or three 
months, if sufficient care he taken that only those months are combim,ad which exhibit separately similar cha­
racteristics. A careful examination of the projected means, seems to shew the combinations employed for the 
follOwing Table, as those best fitted for exhibiting distinctly the changing character of the diurnal variation. 

• 
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TABLI-; I3.-Diurnal Variations of Westerly Declination for different periods deduced from 
Table 12. 

Mak. 
Mean 
'rime. 

I Hec. ! ~rarch. II! May. Ii .July. ! Sept. ! ~i~~~~n~':' ___ 1 1'wehe 
.Inn. I April. June. Aug. Oct. i Sept. to March Month~. 

i Feb. i I [ I Nov. i Feb. : to Aug. 
1----- -----~------,----------------[--.--

h. m. 
]2 ]0 
]:1 10 
11 10 
15 ]0 
Ifi ]0 

17 10 
18 ]0 
l!) ]0 
~O ]0 
21 ]0 
22 ]0 
~;1 10 
o 10 
I 10 
:2 10 
:~ 10 
,1 ] 0 
;) 10 
Ii 10 
i ]0 

~ J() 

!) 10 
10 10 
II 10 

I I 

-1.7H I -1·92 I -1.]:3 i -1·90 
- ) ·:lH - 2·10 i -] .()!) i - 2·08 
- 1·05 - 2·06 ! - 1·62 [ - HJ7 
- (J. 77 - 2 ·:14 - ] ·na I - 1· 78 
- 0·70 - J ·81 I - 2·8:3 - 2·77 
- ().!'i() - 2·0:1 )1 - :j·H4 - 3·45 
- 0·2G - 2·01 . - 4·67 - 3·72 
-0·1:1 -2·5:1 [-4·62 -:3·78 

-2·]6 
-2·00 
- 1··10 
-1·10 
-1·a7 
- ]·13 

I -0.72 
i -0.77 

+ O·O:l - 2·(;5 - :3·56 - 2·70 I -0·57 
+0·:3(j 
+2·,10 
+1·50 
+5·7;) 
+5·18 
+1··16 
+2·71 
+ 1·00 
+0·0:1 
-1·2l 

+0-11 -]·15 - 1·76 -]·11 
+ I·');) + ().{i9 + 0·96 + 1·:37 
+:2·7~ +:3·7,j +:1·98 +·1·27 
+:H 7 + (;·~w + 5·HO + (j·:W 
+ :3·(i7 + 7·28 I + 6·5:3 + f;·87 
+2·!J() +(j·17 I +5·97 +5·9:3 
+ 1·7 ,j + ,1· ((j + 1·1 ,j + 1· l(j 

+ 1·11 + 2·(j7 + 2·8:3 + 2·52 
+0·2(j +0·:30 + 1·27 + 1·09 
-O.f)} -O·!).'! +0.47 -O.:~<l i 

- 1·0;) - 1··1:3 - 0·05 - 0·6() 
I -2·1;') -HH -0·61 -0·96 

-2·:3(; -2·11 -0·81 -]·u7 
- 2·11i - 1·99 - ] .(};2 - ] ·87 
-;2·:W -2·1;j -]·55 -]·79 

- I·H:3 
-:1·05 
-2·H9 
- 3·01 
-3·01 

i 
I - ]·97 
! -1·69 
! - ]·22 

- ]·08 
-1·03 
-0·96 
-0·49 
-0·45 
-0·27 
+0·10 
+ 1·92 
+3·(H 
+4·(j] 
+1·57 
+3·68 

i +2·2:3 
! + 1·0S 

+0·14 
-0·92 
- 1,,19 

i _ 2.60 
-2·62 

I 
- 2·7:3 
-2·68 

- ]·85 I - ]·91 
- ]·96 - ]·82 
- 1.88 i -] .55 
-2·02 I -1·55 
- 2·48 I - 1·75 
- :3·11 [ - 2·0:3 
- :3·,18 I - 1·98 
- 3·()!) - 2·04 
- 2·!J7 i - 1·(i2 
- 1·4·] ! - 0·52 
+ 1·01 + 1'46 
+ ,1·00 + 3·80 
+6·1:3 I +5.37 
+ ()·8!) + 5·7:3 
+6·02 +4·85 
+4·:36 +:3·29 
+ 2·()i + 1·8(; 
+0·89 I +0·51 

I _ 0.27 - 0·59 
-0·71 -1·10 
-1·14 -1·87 
- ]·53 : - 2·07 
- l·t;:3 - 2·18 
-1·93 i -2·:30 

:~~. rl'he folhmillg- are the epochs of maximulll and minimum westerly declination from T:lble 1a in apparellt 
time: 

I IN' .• lnl1. Feb. 

\la\. (lh ;')0 111 1'.~1. 

.'Iin. gh 1'.~[._l1h I'.~1. 

Mm'. Apl'iI. 

1 h ;>111 l'.~[. 

eh Olll c\'~[. 

May. ,Iune. 

1 h 15 111 P.~I. 

6h 30 111 A.M • 

,Jul~·. Aug. 

Oh 50m P.~[. 

611 -tom A.~l. 

SPpt. Oct. ~ 0'". 
ot, 35m P.~f. 

e h 1'.~1.-11 II 1'.\1. 

:~:~. rrhe form of the diurnal curve is the same ttn' each of the periods of three months; the westerly dt·c1ina­
tinn decreases regularly frolll the maximum till about eh 1'.~1., whereas in the curves for the summer lllo11th~. 
tlH~ rate of tll't'r~·.H\C r~'('cives a check ahout 5h or 6h P.M. (sec Plate I.) So secondary ma.ximulU or minimuJII 
is ~hewn in these means, hut the mag-net is nearly stationary for several hours in each case, namel~' froJII 
all to 11 h l'.~[. in the months from September to Fehruar~'; from 8h P.M. till 6h .\.~I. in the mean ti,l' ~Iarch 
and A pril, from midllig'ht till 3h A.M. in ~Iay and .Tune; and from 9h P.M. till 3h .\.~1. in .T une and .J uI~" '1'1)1' 
magnet i~ stationary for nearly twelve hours about the 23d of ~[arch: the transposition of the minimum (If 
westt~l'ly dedinatioll from hefore midnig-ht till 'about 8h .\.~[. takes place wry ~radually in )larch and April; 
this «lot's not appear to be the case, however, in the retUnl of the minimum from 7h A.~1. to before midJli~h(, 
which oceurs ahout thrt'e weeks !If/ore the autumnal (.'<}uinox. 

:H. Wlwll we examine the diurnal curve detluced from the observations for the whole )'car (Plate 1.), we ob­
set·w a st'colldary nULximulll of westerly declination occurring at 2h -tOm .. LM., nearly equal minima occurring" at 
11 h l'.~l. mId 6h A.M.; this secondary maximum is evidently due to the occurrencc of the minimum for Ollt'­

ltalf of the veal' about 10h P.~[., and for the other half about 7h .\.~{.; The mean for the war therefore does not 
rcprt'sent, .;s far as these results are concerned, a real phenomenon; it is a combination'of two distinct results. 

:J5. The previous conclusions arc obtained from thc means of all the regular daily obserV'atiol1s; no ob5e1'\"a­
tion has bt.'en rejected how eyer much affected by magnetic irregularit),; we have still to inquire therefore to 
what extent irregular causes change the diurnal variation. A method has been already proposed and emplo~'t>(1 
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(~Iakerstoun Observations for 1844, p. 339) for the determination of this question; namely, hy the selection of 
those days in each month which appear to have heen nearly unaffected by irregular disturlmnce; a method 
which it is conceived is consiclerably preferable to that of rej(>ctlng only those clays affected with large magnetie 
irregularity. The variations for ten clays in each month of 1844 will he foulltl p. 339 in the volume fo~' that 
year, and for seven days in each month of 1845, p. 5 of the present volume; from these two Tables the follow­
ing Table, has been formed:-

TABLE 14.-Diurnal Variations of'Vesterly Declination for different periods, deduced from Days 
selected as free from irregular disturbance, in the Years 1844 and 1845. 

I 

I 
Six Months. I 

Mak. I Dec. Sept. ----------. --- -__ . __ .1 

I 
March. May. July. 

I Twelve 
Mea.n Jan. Al'rtl. June. Aug. 

()ct. Sept. Mnrch Months. 
Time. 

I 

Feb. Nov. to to I "'ab. Aug. 
I 
i ----

h. m. , , , , 
i 12 10 -0·72 -1·27 -0·78 -lol3 - 1·13 -0·92 -1·06 
I 

- O·!)!) 
13 10 

I 

-0·55 -1·28 -0·86 -1·35 -1·09 -0·82 -I·l() -0·99 
I 

14 10 I -0·50 -1·47 -1·10 -1·40 -1·06 -0·78 - 1·:J2 I - 1·05 I 

15 10 
I 

-0·54 -1·83 -1·50 -1·78 -1·17 -0·85 -1·70 I -1·28 
16 10 -0·70 -1·91 -2·54 -2·58 - 1·24 -0·97 -2·:H - '·6(i 
17 10 I -0·67 -2·24 -3·90 -3·97 -1·42 I -1·01 -3·37 - 2·21 
18 10 -0·70 -2·50 -4·(j8 -4·70 -1·77 - 1·23 -3·96 -2·(j0 
19 10 -0·68 -3·30 -4·73 -4·73 -2·00 -1·34 -4·25 - 2·80 
20 10 -0·49 -:J·46 -4·08 -3·79 - )·87 -1·18 -3·78 -2·18 
21 10 -0·22 -2·50 -2·38 -1·(i9 - 0·7(; -0·49 -2·W -1·34 
22 10 +0·73 -0·15 +0·:J9 + 1·16 + 1·55 + 1·14 +0·17 +0·80 
23 10 +2·03 +2·89 +3·57 +4·08 +3·7a +2·H8 +3·51 +;1·20 

0 10 +2·61 +5·;19 +5·:17 +5·90 +4·95 +:1·78 +5·55 +1·fi7 
1 10 +2·59 +6·21 +5·77 +6·:~8 +1·83 +3·71 +(i·12 +1·92 
2 10 +1·80 +5·34 +5·16 +5·41 +3·39 +2·60 +5·:10 +3·H5 
3 10 +0·98 +3·71 +3·89 +3·60 + 1·76 + 1·37 + :1·7:1 +2·55 
4 10 

! 
+0·25 + 1·90 +2·2:1 +2·01 +0·51 + 0·38 +2·06 + 1·22 

5 10 i +0·07 +0·57 +0·92 +0·88 -0·14 
I 

-0·04 +0·79 +0·37 
6 10 -0·20 +0·07 +0·31 +0·1;1 -0·35 -0·28 +0·17 -0·05 
7 10 -0·47 -0·23 +0·10 -0·03 -0·86 -0·67 -0·05 -0·36 
8 10 -0·78 -0·79 -0·08 -0·25 -1·28 -1·03 -0·37 -0·70 
9 10 i -1·19 -1·03 -0·11 -0·29 - 1·61 -1·40 - 0·48 -0·H1 

10 10 I -1·38 -0·96 -0·35 -0·66 - 1·16 I -1·42 -0·66 -1·04 
11 10 i -1·15 -1·26 -0·62 -1·10 -1·47 I - 1·31 -0·99 -1·15 

I 
I 

36. The numbers in Table 14 will be found projected in dotted lines, Plate I., where the differences of the 
results from the whole series, and from the undisturbed series, will be at once apparent. The following are the 
epochs, in apparent time, of maximum and minimum westerly declination, (leduced from the series of Table 14 . 

Dee. Jan. Feb. ~Iarch. April. May. June. • July. Aug. Hept. Oct. Nov. 

)laximum, Oh 35m P.M. 1h 5m P.M. Oh 55m P.M. Oh 50m P.M. Oh 80m P.M. 

)linimum, 5h 40m A.M. 7h 40m A.M. 6h 45m A.M. 6h 35m A.M. 7h 30m A.M. 

Secondary Maximum, 2h 5m A.M. ............ ............ . ........... 2h Om A.M. 

Minimum, 10h om P.M. ............ ............ . ........... 9h 30m P.M. 

37. The principal results from the undisturbed series for the diurnal variation are as follow :-
In the quarter, September to Noyember, the minimum of westerly declination is shewn with nearly equal 

distinctness at night and in the morning; a well-marked secondary maximum occurring at 2h A.M.: a similar 
result is exhibited in the following quarter; the morning minimum, however, heing less distinctly marked than 
that in the evening. In both cases we find, in opposition to what has been previously conjectured, that the 
removal of days of disturbance causes the distinct exhibition of a morning maximum previously masked by dis­
turbance. The means for each month from September to February shew the secondary maximum; it is seen 
with least distinctness in January. In the couples of months from March till August, no secondary maximum 
is shewn, the north end of the magnet moves eastwards fro~ about 1 h P.M. till 7b or 8h A.M., but with less 
velocity between 5h P.M. and 3h A.M., than before the former and afoor the latter hour. 

lU.G. A~D MET. OBS. 1845 AND 1846. f 
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a8. Diu1'1w,l Variation of the Effect of Di.~turbance on the Mean Declination.-When we deduce the 
yearly mean declination from the days selected as free from intermittent disturbance (No. 35.) we obtain tht· 
following results :-

~(f!all Declination from all the hourly observations in 1844, == 25° 17"06, 1845, = 25° 1l/3~ 
..................... from the hourly observations in the selected 120 days of 1844, = 25° 17"08 
... , . .. . .. . ..... . ........ . ..... ... . ........... ... . ........ . ..... .... .. . .. . .... 60. . ..... ........ == 25° 17"06 
................................................ ............................. 84 days of 1845, == 25° 11"39 

rrhe eHect of disturbances, therefore, on the Ylxtrly mean position may be considered zero. When we compare 
the 1fllmt!t(v means, as deduced from the 10 days selected in each month of 1844 and the 7 days selected ill 
each month of 1845, with those deduced from all the hourly observations, we find that the average differenct: 
(independent of sign) for the monthly means in these two years is about 0"2; a difference which may be referretl 
with Illoreprohahility to the effects of regular laws, or the fewness of the observations, than to the eHect of 
iutermittent disturbance, which is zero on the yearly mean. It is evident, therefore, that, for t1Ie purpose of 
the I"'esent discussion, we may assume, with little probable error, that the monthly mean from both series haH 
the same value (as in Tables 13 and 14), and take the differences of the hourly means in the two series a:-; 

measures of the effect of disturbance; any possible error in this assumption can affect the values of the dif­
t(~renCeH hut slightly; the epochs of the maximum and minimum would still remain unaltered. In this mUIl­

Ilt'r the following 'Pahlc has heen formed :-

T:\BLJ<: 15.-Differences of' Disturbed and Undisturbed Diurnal Variations of Westerly Declinatioll, 
ati deduced from Tables 13 and 14, exhibiting the effect of Irregular Disturbance on the Hourly 
Mean Positions. 

Mak. Ii Dec. Sept. I: Sept. I March 
Menn II .Jan. March. Ma.y. July. Oct. 

I 
to to Year. 

~11~_b._ 
April. June. Aug. Nov. Feb. Aug. 

--------
h. Ill. I I 

, , , 
/1 

12 10 !I -1·06 -0·65 -0·95 -0·77 -1·03 -1·05 -0·79 I, -0·92 
13 10 I -0·83 -0·82 -0·83 -0·73 -0·91 -0·87 -0·80 Ii -0·83 
14 10 

II 
-0·55 -0·59 -0·52 -0·57 -0·34 -0·44 -0·56 ,I -0·50 

15 10 -0·23 -0·51 -0·43 0·00 -0·23 -0·23 -0·32 
II 

-0·27 
w 10 0·00 +0·07 -0·29 -0·19 -0·13 -0·06 -0·14 

:1 
-0·09 

17 10 I -0·13 +0·21 +0·06 +0·52 +0·29 +0·08 +0·26 'I +0·18 
18 )0 

\ 
+0·44 +0·46 +0·01 +0·98 + 1·05 +0·74 +0·48 ,I +0·62 

H} 10 Ii +0·55 +0·77 +0·11 +0·95 +1·23 +0·89 +0·61 I: +0·76 
20 10 

II 

+0·52 +0·81 +0·52 + 1·09 + 1·30 +0·91 +0·81 'I +0·86 
21 10 +0·66 + 1·05 +0·62 +0·58 + 1·12 +0·89 +0·75 +0·82 
22 10 

I! 

+0·72 +0·84 +0·57 +0.21 +0·85 +0·78 +0·54 I. +0·66 
23 10 +0·69 +0·86 +0-41 +0·19 +0·77 +0·73 +0·49 i: +0·60 

0 10 +0·86 +0·90 +0·43 +0·40 +0·80 +0·83 +0·58 It +0·70 II ! 
I 10 + 1·08 + 1·08 +0·76 +0·49 +0·65 I +0·86 +0·77 +0·81 
2 10 Ii + 1·10 +0·83 +0·81 +0·52 + 1·07 + 1·08 +0·72 +0·90 
3 10 Ii +0·77 +0·75 +0·56 +0·56 +0·95 +0·86 +0·6:J +0·74 II ·1 10 II +0·86 +0·77 +0·60 +0·48 +0·49 +0·67 +0·61 +0·64 
5 10 I' +0·19 -0·26 +0·35 +0·21 +0·17 +0·18 +0·10 +0·24 
() 10 1\ -0·41 -1·01 +0·16 -0·47 -0·89 -0·64 -0·44 -0·54 II I' i 
7 10 I, -0·58 -1·20 .,.... 0·15 -0·63 -1·07 -0·82 -0·66 I -0·74 
8 ]0 ~ -I·;n -1·05 -0·53 -0·71 -1·77 -1·57 -0·77 - 1·17 
9 10 -1·17 -1·08 -0·70 -1·38 -1·28 -1·22 -1·05 -1·13 

10 10 -1·08 -1·03 -0·67 -1·21 - ]·55 -1·31 -0·97 - 1·14 
II ]0 -1·21 -1·19 -0·93 -0·69 -1·54 

I, 
-1·37 -0·94 -1·15 

39. The conclusions from this Table are.-

l.~t, That the greatest efiect of disturbance in increasing the westerl~' declination occurs 

In 

About 
Dec. Jan. Feb. 

1 h 40m P.M. 

March, A Rril. 

9h A.~1. to 1 h P.~1. 
~Iay, .June. 

1 h -tOm P.ll. 

.July, Aug. 

8h .-\.11. 

S(·pt. Oct. ~o\. 

8h A.M. 
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Throughout the year, therefore, the effect of disturbance in increasing the westerly declination is greatest be­
tween 8h A.M. and 2h P.M.; being near the latter hour for the months about mid-summer and mi(l-wintcl", and 
near the former hour for the intermediate months. 

2rl, That the greatest effect of disturbance in decreasing the westerly declination occurs 

In 

Ahout 
Dec. Jan. Feb. 

8h p.M.-12h P.M. 

March, April. 

6h p.M.-ll 11 P.M. 

May, .June. 

llh p.M.-1211 P.M. 

July, Aug. 

gh P.M. 10h P.M. 

Bopt. Oct. N()\". 

8h p.M.-II h 1'.:'1. 

3d, That the effect on the hourly mean westerly declination is zero 

(n Dec. Jan. Feb. March, April. 1\In.y, .June. .luly, Aug. 8(~pt. (let. No\. 

Ahout 5!h A.M. and 5th P.M. 4h A.M. and 511 P.ll. 5h A.M. and 6~h P.M. 4h .\.M. and 5~h P.M. 4~h A.1\I. and :)~h P.M. 

Diurnal Variation of frequency of Positive and Ncgatill(l Bxcnl'sion.~ fl'om the Tlour(11 MI~((n Po.'i'itioll.-rrlw 
number of observations which were to the west of the hourly mean for each month in 1B44 and 1845 having 
heen obtained, the following Table was formed, containing the numbers per cent. for quarterly groups of lIlonth~. 

'L\ULE 16.-Numbers of Excursions of the Declination Magnet in 100 which were to the \Ve~t.; 

1st, of the Hourly Means, as deduced from all the Hourly Observations in each Month of 1844 

and 1845; and, 2d, of those deduced from the Selected Days. 

With reference to ;\[ean of all. With reference to Mean of Helected DayI'!. 
Mak. 1- --- --~------.--- . -----~----. --- ---_._--_._--- ---

Mean Nov. Feb. 

I 

May. Aug. Nov. Feh. May. Aug. II 
Time. Dec. March. June. Sept. Year. ]>ec. March. .June. Hppt. i Yen.r. 

Jan. April. July. Oct. .Jan. April. .July. Oet. I! ----,--_.-
h. m. 1 

I 12 10 I: 63·9 66·7 55·] 60·1 6]·4 39·9 47·1 3C;·] 32·:3 I :38·8 
13 10 I' 67·7 63·4 60·8 59·5 62·8 43·7 49·0 31·0 31·(; 38·8 
14 10 

11 

57·6 60·8 57·6 5:i·8 57·4 46·2 51·0 40·5 I 12·1 
1 

15·0 
I 

I 

15 10 58·9 59·5 47·5 48·7 I 53·6 53·8 51·0 41·9 I 12·'1 18·0 
16 10 ii 50·6 50·3 41·3 50·0 I 48·8 46·8 53·() :ifj·l 1 :J8·0 1:1·5 
17 10 

1 

53·2 49·7 42·4 35·4 45·1 46·2 55·6 43·0 I 17·5 48·0 I 

I' 

I 

18 ]0 34·8 45·8 4.1·7 2()·6 37·6 58·2 6(;·7 50·6 56·2 II 57·7 
19 10 37·3 45·1 42·4 32·9 39·4 66·5 65·4 47·5 5H·2 59·:i 
20 10 i! 33·5 39·9 41·] 36·1 37·6 67·7 59·5 56·:i 62·0 fj 1·1 
21 10 I: 36·7 42·5 43·7 37·:3 40·0 71·5 70·6 65·2 fjl-4 I 67·1 
22 10 Ii 36·7 34·6 47·5 43·7 40·7 70·9 64·7 69·6 58·2 1 65·9 
23 10 i 40·5 42·5 46·8 45·6 43·9 60·8 62·1 (;1·4 6(j·5 i 62·7 
o 10 I 38·6 39·2 45·6 45·6 42·3 (37·7 65·4 (j5·2 68·4 6(j·7 
1 10 i 40·5 43·1 44·3 47·5 43·9 63·:3 68·0 58·2 65·8 I 6:3·8 
2 10 i 36·1 43·1 44·9 41·8 41·5 64·fj 61·7 63·3 64·1 61·1 
3 10 46·2 39·2 47·5 45·0 44·5 65·8 66·7 58·2 53·8 (H· 1 
4 10 43·7 41·8 49·4 45·6 45·1 62·0 70·6 56·3 57·0 I 61·1 
5 10 53·8 53·6 48·7 50·6 51·7 59·5 52·3 41·8 53·2 51·7 
6 10 65·2 68·6 47·5 63·3 61·1 58·2 49·0 4:3·0 53·8 i 51·0 
7 10 70·9 69·3 57·6 63·9 65·4 48·7 47·1 38·6 50·6 46·3 
8 10 72·8 68·6 61·4 63·9 I 66·7 38·0 45·1 :}4·2 38·6 38·9 
9 10 69·6 65·4 67·1 69·0 67·8 54·4 44·4 40·5 34·2 

Ii 
43·4 

10 10 69·0 63·4 61·4 67·7 65·4 39·2 44·4 38·6 29·1 37·8 
11 10 67·1 60·8 63·3 67·7 64·8 36·7 47·1 35·5 41·1 I: 40·0 

I Ii 

40. The following are the epochs of maximum and minimum frequency of the positive or westerly excursi()n~. 

Xov. Dec. Jan. 
Feb. March, April. 
May, June, July, 
Aug. Sept. Oct. 

From the Means of all the Observation8. 

llin. 

8h A.M. 

lOh A.M. 

6!h A.M. 

6h A.M. 

Max. 

8h P.lI. 

6!b P.M. 

9h P.M. 

g!h P.M. 

From the Mean8 of the Undisturbed Days. 

!min. 

llh P.M. 

gh P.M. 

8h p.M.-lh A.M. 

IOh p.ll.-I h A.M. 

lJax. 

9!b A.M. 

gh A.M.-4h P.M. 

IOh A.M. 

Oh Noon. 
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41. If we consider the mean position as deduced from all the observations in each month, we find that th~ 
number of observations for which the declination was to the west, is least from 6h A.M. to 10h A.M., and greatest 
from 6h P.M. to 10h P.M.; the reverse of course holding for the deviations to the east: if, however, we consi(ler 
the hourly mean position deduced from the days selected free from disturbance, we find that the number of 
westerly observations is greatest from about 9h A.M. till noon, and that it is least from 8h P.M. till 1 h A.M. ; which 
rmmlt is nearly the reverse of the other. As the maximum effect of disturbance, in increasing the westerl~' 
declination (No. :36), occurs about the same time as the maximum frequency of westerly excursions from the 
undisturbed position (as seen in the second result), the displacement westedy of the mean position, by di!'­
turhance, reduccs the number of westcrly excursions from that position to a minimum (as seen in the first 
I'esult). The same explanation applies to the other epoch. 

D,turnal V(,lriation of the Sums of Disturbances of the Hourly value.y of Magnetic Declination in 1844 find 
1845.-rrlw following table contains the sums, for 100 observations, of the deviations of the nortli end of the 
declination ma,gnct from the monthly mean positions at the corresponding hours, the latter being deduced from 
the days l:Iclected us free from irregular disturbance. 

TABl.JE 17.-Houl'ly sums, for 100 Observations of Westerly Declination in 1844 and 1845, of the 
Positive and Negative Excursions from the Approximate Normal Positions for each Hour. 

In 

, 

Positive CW.) Disturbances. Negative CE.) Disturbances. 
Mnk. _., 

Mean I' Nov. Feb. May. I Aug. Nov. Feb. :May. Aug. 
Time. Dec. March. June. Sept. Year. Dec. March. June. Sept. Year . 

• Jan. April. July. I Oct. .Jan. April. July. Oct. 
----I -------- -------- ---.- --.- ------- ---- ---.-

t2 10 I 77 138 73: 1~1 ~7 272 305 259 3i9 2~4 
1:3 1O! 87 141 73: 107 102 277 300 253 313 286 
14 10 ii 114 159 88! 157 I 129 198 264 215 270 237 
15 10 :1 1:35 11() 135 I 177 148 178 208 159 225 193 
16 10 I,i

l 

128 190 138 I 141 149 147 171 172 190 170 
Ii 10 109 167 157 I 225 164 ]23 110 134 135 ]26 
18 10 1\1 178 189 176 286 207 69 72 116 83 85 
19 10 I 209 203 ]64 II. 294 218 43 55 118 78 74 
20 10 2:W 218 2W 344 254 38 69 80 48 59 
21 10 ,I 275 258 252 335 281 40 56 77 73 62 

~1 :~ II m m m ~~g m H ~i ~i :~ ~~ 
1 10 i 288 250 224 250 253 72 66 99 94 83 
2 10 I 279 257 219 268 256 64 77 81 91 78 
3 10 260 243 188 244 234 112 91 109 131 111 
4 10 233 213 159 197 201 122 93 108 109 108 
5 10 WO 149 95 157 141 150 212 113 127 150 
6 10 159 108 71 I 123 I 116 294 309 125 251 244 
7 10 97 108 56 I 97 89 274 292 168 240 243 
8 10 62 95 40 70 67 382 304 194 364 311 
9 10 76 120 42 52 72 303 348 170 399 305 

10 10 77 101 48 62 72 345 312 158 393 302 
11 10 52 94 45 i, 87 I 70 374 311 220 355 315 

Ii il 
42. The results from the Table are as follows:-

1st, The sum of positive or westerly disturbances 

Nov. Dec. Jan. 

Is a maximum at 
Is a minimum at 

Oh Noon. 
11 h P.M. 

Feb. March, April. 

9h A.M. and 2h P.M. 

8h p.M.-II h P.M. 

May, June, July. 

lOh A.M. 

8ih P.M. 

Aug. Sept. Oct. 

8th 
A.M. 

9 P.M. 

2d, The sum of negative or easterly disturbances 

Is a maximum at 8h-lI h P.M. 9h P.M. 

Is a minimum at 8h A.M. 7h A.M.-IOh A.M. 

12ih A.M. 

10h A.M. 

9ih P.M. 

8h A.M.-Oh N OOD. 
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TABLE 18.-Mean D~/ference of the Observ[l,tions of :Magnetic Declination in 1844 and 1845 from 
the Monthly Means, at the corresponding Hour in each Year, n~ deduced from all the ltpgular 
Observations. 

Mean 'Ve~tcdy \)itl'crcnce. 

Mak. 
Mean Nov. , Feb. I May. ~\ug. I 
Time. Dec.: M1\~'I'·T lIlle. ~cpt. i Yenr. 

Jan. I April. July. Oet. 1 

---- ---1------ ---I 
h. m. I i I I 'I 

12 10 1·43 I 1·77 1·47 I.S0'1 1·62 
13 10 1· 5 1 i 1·81 1 ·:J:3 1 ·71 ,I J.{j() 

14 10 1·331 1·98 1·:30 2·01' I·(ifi 
15 10 1.?~! 1·53 1·51 2·04' l·(il) 

16 10 1·.3;)! 1·7H 1·70 1·6:3 l·til 
17 10 1.051 1·36 1·91 2·73 1·67 
18 10 1.811 1·35 H3I ;3·81 1·98 
19 10 1·;,):3 i 1·31 J.()4 :3·00 1·81 
20 10 1.9111.72 1·81 2·!)0 2·00 
21 10 2·00 )·68 1·76 2.67 1 2·01 
22 10 l·981 1·99 1·4;) H)31 1·82 
23 10 1·801 1·48 1·72 I·(H i HiG 
o 10 2·22 i 1·93 1·5'! 1·59! 1·7:3 
1 10 2·16 1·62 1·75 1·73: 1·80 
2 10 2·37 1·80 1·5l) 2·12 I H);) 
:3 10 2·01 2·07 1·52 2·0,1: HH 
4 10 1·99 l·n 1·:31 }'(;2: 1·(;5 
5 10 1·17 1·79 1·01 1·38. }·1:3 
6 10 1·98 1·74 0·98 1·(;) H.i2 
7 10 1·46 1·60 0·95 1·:17 I 1·3() 
8 10 1·72 1·61 O·BO I.St I 1·5:1 

9 10 1·51 1'87/0'80 1·7.1 1·48 
10 10 1·()4 1·65 0'86/

1 

1·()9, 1·47 
11 10 1·66 1·72. 1·05 1·71: 1·54 

~It'all I':astcdy DitfL'rPIH'C. 

Xov. I l,'d). ~Iay. ,\ug'. I 

I )t'C. ! ~Ial'. .J Ulit'. :-;q)t. ' Yl'ar. 
.Jan. i Apl'il. .Iuly. I Uct. 
--------- ... --. 

2·5-1' ;3·;,)1 I·HO 2·71 2·;,)S 
:3·\ (j, ;3·1 K 2·07 I ;2.;) \ 2·70 
I·SO :J·07 \./i I 2·;J I 2·2:J 
1·9S 2·2;') I·:W 1·!)1 \·K;') 
}.;3!) I·7H I·:3ii }.(;:~ \·;'):l 
1·20 \·:ll 1·,1\ 1·1!l I·:~7 

O·fJ7 I·H 1·;2;') 1·:H} \.\!) 
(HH 1·08 1·2\ 1·,17 1·\7 
O·HS 1·11 1·28 I·G4 1·2fi 
1·lf.i 1·21 I·:n \·59 1·:31 
1·15 I·On 1·31 1·50 1·2;) 
1·2:3 1·10 1·51 1·:38 1·:W 
I·:W \·21 1·29 )·:l:l \·;J2 
1·171·2:3 I·:W \ . .')(; \·11 
1·:3'1 I·:W 1·:W 1·;')2 I·:JS 
1·76 I';L3 1·37 1·(;7 1·5:3 
1·5;') 1·25 1.27! 1·.% I·;)(j 
1·71 2·07 0·98: 1"12 1 \·5;! 
:!·71 a·7n O·SH 2·78, 2·;')1 
3·;')() :3·()O'] ·2f) 2·12 2·;')7 
1·(;0 i :J·52. 1·11 :3·25' :H)(; 
:3·52 I :3·;')1 \·(j'1 :J·81 :!.\ 2 
:3-(;5' 2·8(j I·:n :3·51 2·77 
:3.;39, 2·67 i 1·8} :1·61 2·~H 

1\1(,[\11 \)itfl'l'PII('c. 

I I 
Nov. I 1<'1'1>. !\Iny. Aug'. 
()pc. 1 ~lal". .J un". Kp(lt. 
.Iall. : .\pl'il. .Iuly. (lI-1. 

--1---,--- ---. 
,I j 

\.S:J! 2·:\{j! I·(j2 2·1 (i 

;2,01: ;2·:n )·(,2 2·0:J 
\.;'):J; 2 .. 1\ \.;')0 1 2.)(; 
\.(j:I! \·H2 1·,1:1 i ] ·f)!) 

1·:17, \./i \.;')\1 I·O;J 
1.\2 1 ').;15: \·1;2 I·!):I 
t';?Ii! \·:H, 1·1\ i 2·()1 
).1-\ I \.\ H I 

\·:w, \·:17 
\··17 \·t:1 
\"1;'): }·:IH 
1·1/; I \·2(j 
)·7\, \.;')) 

\.:\!). \·!)7 
\.;,)\ : 2·0!) 
\.;"'d It.!)!) 

\.:18 I·I'!) 
I·fi\ i \.;,)/) 
l· f lO \·1;') 
\.;').-) I I.(il 1·7;'): ] ·10 

1·71 : \.;')[, \·I:~ 1·77 
I·()2 1·-1-1 i \·H1 
\·,1;,) ].2n I \.18 ' 

]·H9 . 
]·7,1 ' 
\·;)8 
2·;')8 
2·07 
2·;;0 

1·!J2 1·0\· 1·\0 
2·;!H (J·n:!: 2·01 
2·21 I.I)!): 1·7;') I 

2·2\ \.\\: 2·a.') 
2·] 1 2··1;') I \·OH 2·:JH 
2·2(; ~·O!) \.1)1;· ~·2!) 

2·2:! ~·O!) i I·;!:i 2·;i;) 

].!)!) 

2·0\ 
\·!)O 
1·72 
1·57 
\.;') I 
\·1!) 
1·'12 
1·57 
\·(i\ 
1 .. 18 
\·,w 
\·52 
1·58 
1·(;2 
1·70 
\·1!) 
I·'lH 
\·!)H 
1·78 
2·0,1 
2·01 
I·f12 
2·{)0 

43. Diurnal Va,ria,tion of tlllJ ]J-frt"tn Err,llrsi()fIs of tlll: Dn'liwlfiou JJffl!lltrt,frlJln tlu: 111outltl.'! 3f('lln P(Jsifi(/n.~ 

fOT ea.ch Hour, from the Ob.flcrlJations for 1844 awl 1B4f>.-I n the previous investigations, we have considered 
the effect of irregular disturbance on the hourly mean position. the frNJ1lnu'y of positive and negative excur­
sions, and the surn.If of the latter referred to the hourly means of seleded days; we have still to consider the 
mean values of the excursions which may evidently follow different laws from the SI1IllS, as the latter may de­
pend upon both the number and mean value. rrable 18 hus been formed III the following manner: J lalf the 
sums of the differences of the hourly observations from thc monthly means ti)r thc corrcsponding hours heing 
positive and half negative, half the sums were divided by the numher of positive excursions to ohtain the first 
portion of Table 18, and hy the number of negative excursions to obtain the second portion; the third portion 
is obtained by dividing the whole sums hy the whole numher of ohservations. Tahle 19 has been fOfllwIl simi­
larly, excepting that the sums of the positive and negative disturhances arc unc(JlJaI (See MakerstouTl Ohserva­
tions for 1844, p. 350). The quantities in Table 18 have heen termed mean differences, those in rrahle 19, 
mean disturbances; the former heing relatcd to the means for all the ohservations, the latter to the means of 
the undisturbed days. The epochs of maximum and minimum arc nearly the same for both Tables; those from 
Table 19 only are given, as it is the best exponent of the laws with reference to approximate normal mean 
positions. 

}lean Wl'sterly Disturbance. Mean F..aI!terly JJisturbance. Mean Disturbance. 
Max. Min. Max. Min. Max. Min. 

:Sov., Dec., Jan., 1h P.M. 10h P.M. 6h_9h P.M. 8h A.M. 6h_ll h P.M. 5h A.M. 

Feb., ~Iar., April, 2h P.M. 6h_llh P.M. 9h P.M. 7h_10h A.M. 9h p.M.-1 h A.M. 6h A.M. 

May, June, July, 8h-ll h A.M. gh P.M. 12~h A.M. 8h A.M. & 5h P.M. 12!h A.M. & 11 h A.M. 5h_10h P.H. 

Aug., Sept., Oct., 8~h A.M. 9h P.M. lOb P.M. 8b A.M. 10h P.M. 5h P.M, 

44. The epochs given above can be considered only roughly approximative, since the value of the average 
excursion for the hours about the times noted often varies very slowly. The points of most consequence in 
these results are as follow:-

MAG. ASD MET. 08S. 1845 AND 1846. 9 



XXVIII GENERAL RESULTS OJ' THE MAKERSTOUN OBSERVATIONS. 

l.~t, The average westerly excursion from the mean position for the hour is greatest in the winter and 
8prin,~ (luarters ahout 1 h or 2h 1' •. \1.; and about 8h A.M. in the summer and autumn quarters, although the 
valucs vary little in the summer quarter from 4h A.M. to 1 h P.M., and in the autumn quarter a secondary 
maximum occurs at :{II P.M. 

2,1, rrlw averagc (~asterly (~xcnrsion is least ahout 81t A.M. in each quarter, with the exception of summer. 
ill whidl it is equally fmlall at 1')11 I'.~r.: the average easterly excursion from the hourly mean of all the obser­
vations (Tahl(~ lB) Iws tIle minimum decidedly marked at 6h P.M. 

all, r!'he minimlllll westprly excursion occurs about f}1t P.M. in all the quarters. 
,!tlt, rl'lJ(~ maxillllllll east(!rly excursion occurs earliest in winter, about 611 P.M., and latest in summer, 

namely after midllight; whil(~ in the e(luinoctial quarters it occurs hetwixt these epochs, the values varying 
little from (iii I'.~I. till lIIidnight. 

:)"It, rl'lw IIWHII (~xcu .. sion, without reference to direction, has its greatest yalue earliest in winter, about 
(jh ".M.; abollt !jll awl 101t 1'.:\1. in the equinoctial (pwrters; and in summer there are two maxima of nearl~' 
e(l'ml val lie, iJlllllcIliately aft(~(' midnig'ht and at 1111 A.M., with a secon(Jary minimum about Gh A.'\t. 

ntll, 'I'lw III1~all ex(:ul'sioll has its least value about 511 to 6h A M. in winter and spring; a secondary mini-
11111111, as lIot(~d above, ocellI'S about the same hour in summer, and 4h in autumn; hut the actual minimulIl 
o('(:urs, distilletly lIIarke(l, hetw('ell Gh awl 10h 1'.1\1. in summer, and, less distinctly marked, ahout I')h P.M. ill 
autumn . 

. , f>. It appears from t1\(~S(~ results, that the diurnal law of mean disturhance is not constant tllrolt!,llUllt til.: 
.'II'IIr, as has l)(~('n Sllppos(!d; ill fad tit!: [flUl for SUI/Wlcr i.~ ncarly t!te rcvcrs(~ of t!tat for winter, while that tur 
autulIIlI is lll'arly illt(~l'lIIpdiah~ bctwe('n the two, a secondary maximum occurring in the Jatter at gh A.M. 111 
the wiuter aud spl'illg (lll:ll'tpl's tlll'rc is a tendency to a secondary minimum about 4h or 5h P.M. 

TABLI'; I!) .-:\1 (':l T1 DistlfrlHIJICf?S of Magnetic Declination, or Diffl'rencc:-{ from the :Monthly ~1f'ans, at 
the cOl'rcsponding I [Olll'H in 1844 ana 1845, as deduced fl'om the selcded series in each Year. 

:0,11':111 \\,pstpl'ly llisturlHlllce, Mean Ea~tl·dy J)i~ttJl·lHln"e. 
~fak. I - --- ----

:0.11'1\11 ' 7\'o\'. I F(·],. I ~Iay. : Aug'. I NOV'jl Feb. i MllY'1 Aug. I 
Tillie., P('('. ! :\Iar. '.lulI(,. " ~('pt. I Yl'or. Dec. Mar. .JUIlC. ~ei't. Year. 

i .Iall. ~ ,\prd.1 .July. I Oct. i .Jall. I April.' July. Oct. 

--,--,--1 --'--1-- 1--,--1--1---
h. til. I , " ! I 

12 10 0.\)(;: 1·17: 1·02 I·GO 1·2j 2.2()i 2.881 2.021 2·50 12 .. 10 
I:J 10 1.00

1

,1.17 1·17' I·m' 1·:12 2 .. 15' 2.n11 1.!J8' 2·:W I ;,!·:33 
J.t 10 1·:2:J I.GIi', 1.0\)1 1.83 l·tH 1.8'l i 2·(j!) 1·81 ,2·;31 2·};,) 
15 10 1·25 1··1:1: 1·;)0 2·0n 1·;).1 l·n2 2.12

1 

1·1·1 1·\)(; I·~5 
16 to, 1·;\7 1·77: 1.!)2: HHi 1·71 1·38 1·84: J.:J.1, 1·;j;3 1·;')1 
17 10' 1·18 1.;')(;' 1 S')' 2·:n 1·71 1·14 1·2·1 1·18' 1·20 1·21 
18 JO 1·;');1 I·;H) i 1:711 2.57 1·79 0·82 1·08 1·18 O·!JJ I·O} 
W 10 1·57 1·;)5 I, 1·72: 2·;)2 1·83 O·(H i O·~O 1·12 0·\)3 O·!)() 
;,!O 10 1· 71 I·H:3 I 1·02 2· i7" 2·07 0·59: O·SH 0·92 0·fi:1! O· 7f} 
21 10 1·!)2 1·1'1:3 1 I·!) 1 2·7:3" 2·09 0·6n i 0·95 1·11 0·95 I 0·93 
22}0 1·7fi I·7S! I·SH 2.2:3: 1·90 0.871 0·8-1 1·08 1·11 I O·!)!) 
2:1 10 1·78 I·Go I I·\)H H)()' 1·85 0·84: 0·95 I·2G }.OO: }·02 

() 10 ;,2·17 1·l-\·1 1·(i8 1·83 I·sn O·S(; \ }·I·l 1·27 I·Ofi I·OS 
1 1 () 2·:27 1·8,1 I·U2 HJO HJS 0·98 I 1·0:1 1· IS 1·38: 1·11 
2 10 2·11i I·ns I·i:J 2·10 I HJ!J 0.90; }.OS 1·11 1.2~i I, 1·09 
:3 10 ,·!)S '·82 Hil 2.27! HH J.(i3 1 }·:W }·:1I! !··12; 1·42 
·1 10 1,SS \.;')\ '·11 t I·n' 1·6:l 1·{iO 1·58 1·;2:\ 1·27 1·39 
.) III 1·:11 1·1:3 1.11: 1··18 I·:W 1·85 2·2:1 0·!)7 1·36 1·55 
Ii 10 1·:l7 \·\0 0·82; 1·1·' 1·1:1 :1·52 :3·03 I·m) 2·72 I 2··19 
7 to O·!>!) 1·1;') (}·72 0·!)5 0·96 2·(i7 275 }·:17 2··1:3' 2·26 
8 10 0·l-\2 1·05 0·58; O·DI O·SH :3·08 2·77 1··18 2·!)(j 2·5·1 
9 10 (}.70: 1·:35 i 0.5\/1 0·77 0·8;3 3·:3:3 :3·1:3 1·1:3 :3·(l:l 2·69 

10 10 O·!W I 1·J.t i ().(i2, 1·07 o·!);> :NH, 2·80 I·:?!) 2·77 2 .. 13 
II I () 0·71 I 1·00: O·tH! 1·05 O·SH 2·95 :2·9·1 1·70 3·02 i ;2·6:1 

Mean Disturbances. 
I 

Xo\". Feb. I May. 
J)('c. ~rar. 1 ,JUlie . 
. Jan. April. I July. 

Aug. 
I';el,t. Year. 
Oct. 

--' --,------:---
1·7-1 ;.-N 1 1.66 2.21 I 1.95 
i.82: 2.221' H;:l 2·10 HH 
I·j(; 2·12 1·52 2·14 ]·83 
1·56 1·77 ~ 1·17 2·01 1·70 
1·:38 1·8} i )·55 I·()G )·60 
I·J() 1·391 I .. 1(j 1·80 )·15 
1·21 )·29; I .. l(j 1·85 1·46 
1·;2/; 1·291 1··11 1·86 1,'16 
}·37 1·43 I 1·18 1·96 1·56 
)·58 I.57j 1·65 2·01 )·71 
1·50 I·45! 1·6t 1·76' ]·59 
1··12 1·:39" )·71 1·6·1 J.;H 
}·75 l·fiO 1·5"1 1·59 1·(,2 
H-O 1·5~ 1·62 1·72 H,S 
1·72 I·G7 1·50 1·80 1·67 
1·86 Hi71 }·'19 l·h8 1·72 
1·78 }·5:3 1·3·1 1·53 1·54. 
I·;j,j I·HI J.()1 1··1:2 1·45 
:2·:27 2·0U I 0·!)8' 1·87 1·80 
I ·S;,) 2·00 i 1·12 1·69 1·66 
;2·:22 2·00 I 1·17 :2·17 1·89 
1·90 :2·34' I·Ofj 2·2fj 1·89 
;2·11 :2·06 1·0:3 ;2·28 1·87 
2·13 ;2·03 I·:J:I 2·:21 1·9:2 

46. J)iurnal V01~iati()n of tilt'. prOb(lbll~ 1'I'l'or of IW Oh .. ~('r"(lti()l1 of J['l~,,('tir J)"clillation.-It appears from 
the previous conclusions, that the hest hour to make an ohscrvation of mag-netic JecJination in winter and 
spring, is about 6 h A.M.; in the summer quarter. from 5h P.M. to 10h P,M.; anti in autumn from 4 b to 5 b 

P.". 



DIURNAL VARIATIONS FOR TIlE ~fAGNETIC DECLINATION. XXiX 

The least and greatest values of the probable error of an observation from the monthly mean of the hour, for 
~lakcrstoun in 1814 and 1845, werc approximatcly as follow :-

Wintcr, Least Probablc Error, ;jh A.M. 0" 8 Greatest Prohahle Error, (ih 1'.;\1. = l /·n 
Sprin.!!, ....................... . 
Sumillcr, ....................... . 

7h .\.M. 0',8 
GIl 1'.;\1. O/f) 

..... ................ ...... nh 1'.;\\. = l / j 

........................... Ih .\.;\1. & I1h .\.;\1. = 1"1 
~\utulnn, ...................... . 5h P.M. = 0"9 .......................... Uh 1'.;\\. = 1"(; 

It is ohvious, howcvcr, that cven at the same place thc probahle error will vary with tlw yt'al'. III 1 B-l7. 
the prol1ahle error of an ohservatioll wonlu have heen greatly illcreasl'd hy the t'xet'ssiv(' mag'ndic storms of 
that ~'('ar: neglecting these rare anu exccssivc disturhances however, the values gi\'t~1l ahon' eallllOt be fill' fl'om 
the truth. 

Vari,lf;on 0/ JI":fJl/·t;(· Do·liurrtion with r(:t~'I'('II('r to t//I~ .111111/1'S Ifllllr-AJI:,l,·.-'rlw f()lIowing 'l'ahlt' has 
Let'Jl constructetl from 'ruble Xl. 1844, p. 342, anu 'rahle IX., p. G, of thl' l'reseJlt Vollllllt'. 

TABLE 20.-Variations of Ma.gnetic Declination with reference to the Moun'R Hom-AlIgle for the 
'Vintcr aml Summer Lunations, and for all the LunatiollH of the Years IH·14 amI IB.!!). 

Moon's Winter fJunatioll~. ~lImmer Llllllltinll~. .\ II tlH! LlIlla! iOlls. 

Hour- --
1 ' 

Angle. 1814. I 11;.10. 1 ~I('an. ' I, 1 

lHll. IH·l."i. 1\1 (!ILII. 
____ 1 ____ ' ____ ~~~!~'~I-~~ --------- -------

b. Til. I 
0 0 -0·:35 

I 

- 0·11 I - 0·2:3 +0·0:3 +O·:Hi +O·I!J -0·21 +O·I/) -0·()5 
i 

2 25 -0·07 -0·0:>' 
i 

-0·0'1 +0·2!J +0·27 +/)·2H +()·II +/)·11 +/)·11 
·1 20 +0·:10 I -0·0:3 1 +0·1:3 +0·0(; +O·:H +O·:W +O·I!} +0·1:3 + O· J(j 

6 15 +0·:30 
i 

+0·02 +0·1(; -0·01 1 +0·18 +0·07 +()·1:3 + ()·O!J +0·11 
8 10 +0·:38 1 +0·17 +0·27 -O·IH - O·:}!) -0·29 +0·10 -(J·OH +0·01 

10 5 +0·10 +0·27 +/).:3:3 +O'I() - 0·11 +0·0:3 +0';3:3 +0·10 +0·21 
12 0 +(H9 +0·28 +O·:W +(HO -0·28 +O·()(j +0·1;; t-()·02 i +/)·2:3 

1 

13 55 +0·2:3 + O·l(j +O·I!J +0·02 : -0·08 -0·0:3 +0·1:3 +0·0;) 1 +O·O!J 
15 50 - 0·0:3 '- ()ofJ2 -0·0:3 - O·1!J 

! 
- 0·:3:3 -(HI -0·2;; -- (J. I;; -0·20 

17 ·15 -0·51 -0·2u· 
1 

-0·10 -0·:32 I -0·11 -0·:>':3 -CH:3 - ()';~I -0·:31 
19 10 -C)·G!} -0·15 , -0·12 +O·OH i - O· J(j -0·01 -0·:30 - C).lfj - 0·2:3 
21 :35 -0·;35 -0·28 

, 

-0·32 -0·01 1 +0·:31 +0·1:3 -O·:H -c)·01 -0·12 I 

I I 

47. It appears from this Tal,le, that the mean declination varies with the moon's hour-angle, as followH :-

l.,t, In winter (when the moon is in opposition north of the (!(luatol') tlw maximllm of wpst/!rly deelina­
tion, for this variatiun, oceul'S when the moon is on the meri(lian of 11 h, 01' ahollt all hour lwf()re the inferior 
transit; the minimum occurs between 4h and !jh he fore thl! superior transit. 'I'he .!!l'Olip for each year givf~~ 
almost exactlY the same result, Imt the range of the variation in !B·B was 1/ 2, while ill HHij it was uwkr O'·G. 

2rl, In ~ummer the declinatiun needle has a double easterly and westerly motion. 

The maximum westerly declination occurs about 2~ hours after the Hupcrior transit. 
The minimum west(~rly declination occurs ahout (j -hours hefore the tmperior transit. 
A maximum westerlv declination occurs at the infi~rior tramit. 
A minimum wcsterl)' declination occurs about 8 hours after the superior tram;it. 

The results for the summer Iunations in the two years ag-ree to a consiuerahle extent; the maximum at 
the inferior transit, however, is not nearly so distinctly marked in IH4ij as in 1844. 'rhe range of the varia­
tions for the summer lunations in the two years, is for 1844 = (t·g, for HH5 = o'·a nearly. 

3d, The result from the lunations during the whole :year, is a comhination of' the two results previously 
given. The principal maximum occurs at the inferior tramiit, and the principal minimum ahout 0 hours after it. 

Scycra}.,iltglc lunations confirm the accuracy of these conclusions, ~ce the volume for 1844, pp. 342, :343 . 

• 



xxx GENERAL RESULTS OF THE MAKERSTOUN OBSERVATIONS. 

HORIZONTAL COMPONENT OF MAGNETIC FORCE. 

4B. The observations in connection with this clement are of two classes :-lst, Observations for the ahso­
lute value of the component, made l,y the method of GAl.:SS ; and, 2d, Ohservations of the bifilar magnetometer fnr 
the variations of the component. rrhc ollservations for the absolute value were made with two ditferent in~tru­
mcntH; first, from 1B4:~ till April 1B40, with a 15-inch deflecting bar, by GAUSS'S original method; awl 
second, after April 11l4G, with :~·G;j-inch deflecting cylinders, hy Dr LAMONT'S modification of G.u:ss's meth()(l: 
the whole procc~ses 11<Lve he'en already described in the Introductions to the different volumes of Jlakcr~t()lln 
Observations. rl'hc following rrahle contains the computed values of (X) the horizontal component corre­
sponding to the realIing of the hifilar magnetometer at the time of vibration, and also the values reducelI to till' 

mean reading of' the hifilar for the year ot' the observations; to these are affixed approximate "'eights, (lep('ndin~ 
upon the numher and agreement of the partial results, and employed in obtaining the mean in the last column :-

TAUU~ 21.-Results of Ob~ervations for the Absolute Value of the Horizontal Component of Magnetic 
Force, made in the Years 1843-1849, with the Resulting :Mean Value, corresponding to the 
Mean Rea<ling of the llifilar Magnetometer for the respective Years in which the Observatiolls 
wero made. 

I 
During Observation. 

X Reduced to Mean Value of 
- - _. __ . .--.---~----.---- . the Mean Weight. X for the Mean Date. 

I 
Bifilur for the Bifilar Heading Mean Bifilar Values of X. 

Ueading. Year. of each Year. 
I ----

--18(13·-1 
------ ------

August 11 3·:1556 511.5 3·3512 1 
August 21 3·3849 5 11·1 3·3807 3 
November 8 :3·377:3 510·9 3·3732 3 3·3752 
November 11 :1·37!J2 507·6 3·3757 2 

r..: December 18 3·:3840 515·2 3·3813 2 
'" 1811. ~ 

t:.o February 17 3·3836 524·6 3·3851 1 
oz March 2:3 3·3759 520·8 3·3793 2 c,.; 

QJ 

< l\fay 2!) 3·:3853 535·7 3·3816 2 q:: 
3·3801 ., 

August ;) 3 :W 13 540·7 :3·3852 2 0 
..0 ])eccmber 26 3·3844 5:39·5 3·3789 2 c,.; 

07 Deeember :W 3·3760 i 534·9 3·3727 2 
!:3 181:;. 

Deccmber 29 3·3921 548·9 3·3870 2 I 3·3832 
December 30 3·3812 539·1 3·3807 3 I 

1846. 
February 16 3·3929 553·2 3·3910 3 3·3883 

\ April 14 3·3904 562·3 3·3843 2 

, 1847. ... u May 31 3·3918 574·8 3·3842 3 cu 
q:: 

o~ June 15 3·3927 576·7 3·3843 3 3·3846 
..o~ September 11 3·3791 545·0 3·3852 3 
ut:.o 
c:: tl 1849. 

0'i -_ 
June 19 3·3963 598·0 3·3873 3 I IQ 

3·3917 <:0 
October 11 3·3913 568·0 3·3961 3 I M 

I 

49. The results for the lnrge bar indicate an increase of absolute horizontal force from year to year between 
1843 and 1846; those for tlw small har exllibit a similar fact, although the considerable difference between the 
results for June 19 and October 11, 1849, throw some doubt on the amount of increase. 

From these observations the increase of the horizontal component in absolute measure (see No. 53.) 

From 1843 to 1845, = 0·0080 = 0·00400 yearly. 
From 1844 to 1846, = 0·0082 = 0·00410 Mean of all, = 0·00388 yearly. 
From 1847 to 1849, = 0·0071 = 0·00355 ..... . 

• 



HOHI7.0XTAL COMPONEXT OF ~IAGNETI(, FOHCY.. XXXI 

.')0. The following Tables have heen deduced from the ohservations of the hifilar mag-netoJllrter in the same 
manner as the rrables already given for the magnetie dedination. The variations are exprt\sspd in h'rms of thl' 
whole horizontal component, the latter being ecpml to unit)·. 

TABLE 22.-Monthly Means of the Variations of tbe I [ol'izontal Component of Magllrtic Force 
at IVlakel'stoun. 

i I 
;'I[onth. 18-12. 18-13. l~H. 18-1;"). 1 ~.l(i. 1~4i. l~-!H. I l~·l!l. 

--j--- ----------- 1 1 
I - 1---i----

I 
January ·005055 I ·008H i ·0120(;:J ·011913 ·01021 1 ·Ot7!)2;,) .OtiHO;,) : ·0 I f):l!)2 
February .0052:W I ·0088:W ·012~H5 ·0 1 ;iO l:3 .OW:3I1i i ·01 i;ii:J ·OI7Ii·1!) I ·OJ!Hi20 
~Iarch ·0056:27 ·00858·1 ·0 12fifi I ·01·198H ·01 fi:J5·1 ! ·OI7HOfi ·OISO(j" : ·0) nfi:JH 
April ·OO;,)4:HJ ·00H7fiO ·012!l7Ii ·OH8!JO ·OW:J51 ·OI77:JI ·OUHO/i I .020070 
May ·00()4!>2 ·OO07(HJ ·0):W7!J ·Ol;i:HO ·Ollji)(; ·Ol77;il .(j 1 !JO;,)l i ·020H:J:J 
June ·00G78(j ·0 1 0:2:3:J ·014'12:i ·01 ;J(j·l;,) ·Olfi570 ·0IH-15;,) . ·OI!):Jlli I ·021 i:JH 
July ·00(j711 .01010/1 ·011;,)H1 ' ·01 ;');i72 ·Olfi!):W ·0IHI·1fi ·()I!):W;) , ·021:35" 
August ·00679G .010:257 ·014:n(j ·01 ;)1)07 ·OI/i:~~8 ·0 I HOW i .() 1!1I 1 Ii ·02()!}21 
Septcmber ·OO70;j1 ·0105U ·011:HiO ·OLi07H ·0 Hi;2:J:J ·OI7H;J7 ' ·OIH;);J2 ·021)fi·li 
October ·007182 ·010774 ·011:311 ·01 ;,)'1Ii 1 ·Olfi lHO ·O)(j!)H 1 i ·01!12:W ·O20;l'10 
~ovember .007(H)2 ·0 II fJ7!J ·01·1710 .() 1 ;iH51 ·OliWI .017581 1 ·OI!J02!J ·020!)7;') 
Decembcr ·0(l82:HJ . ·0120(j;,) ·015212 ·01 ;')"!)5 ·01 iii5 ·01H591 I ·OI!JOIO! ·0211iOO 

i 

i) 1. JUontltl." .lJf,'an Vlll,u's of tlu' Vtfr;lItious IIf t1/1~ J/(I/·;::()lItlll ('III/lllllll1'lIt.-rplw ltOl·izontal force hal'! jll­

I'reased in the greater number of cases from month to month; in )1 arch or April, allll ill A II)! II l'!t or Hept('nd,er', 
the mean is generally less than in the immediately preceding- lIJonths. 'l'lw llH'l1lJ8 for 1 g·lII allli 1 B·W :\I"(~ eOllsi­
flcrably less accurate than those for the preceding years, (lcpc'llllin!! a..'l tl\4'y do Oil only two daily ()h~H'l"\'ations : 
anu the means for thc end of 1846 and for 1847 are much afl(\ekd hy c~xcessive disturhallcl·. 

TABLE 23.-Yearly Means of the Variations of the Horizontal Component of Magllctic Force, 
with the Secular Change. 

i'iecular J ncreMe. 

Year. 
Horizontal .... 

Component. Each M~an of 
Year. 4 Yearll. 

----.---- -----:-----

1842 0·006550 
1813 ·010020 ·()0:H70 
1814 ·013905 ·00:38"5 
1815 ·015:HO ·0011:35 
1816 ·016fj25 ·00128;') ·002519 
1817 ·0178f:i8 ·00121:3 ·0010(;2 
1848 ·018711 ·OOO81:~ ·001202 
1849 ·020611 ·001900 ·OOI:H8 

52. Tahle 32 contains the ycarly means of the quantities in Tahle 22, together witll the resulting yearl~' 
values of the secular change. The secular change appears to have 'been very larg-e in the years 1042 to 1844, 
and considerably smaller and more rc,!!ular in the years from 1844 to 1847; the change from 1847 to 1H4H is 
ilmal1er. and that from 1848 to 1849 is greater, than for each of thc prccc(ling three years. It is not impro­
bable that the change from 1842 to 1844 is increased l,y instrumental causcs, such as stretehing of the SIlS­

pension wires of the magnct, while the variation of the changes in 1047-9 is evidently connected with the great 
fiistllrbnnces of the year 1847-8. If we take the mean yearly secular change from 1845 till 1849, as probahly 
unaflected by instrumental error, wc find it = 0·001318, the horizontal component being unity; or, if we take 
the absoh.~te value of the horizontal component, = 3·388, we find-

M.\G. ASD MET. OBS. 1845 A.."D 1846. 
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53. The mean yearly secular change of the horizontal force in absolute measure, 

By the ohservations of ~he bifilar magnetometer, = + 0'00446 
By the ohservations for the absolute force (Table 21), = + 0'00388 

Such a ncar agreement is, perhaps, more than could have been expected: if the observations with the small 
detlect.ing bar were neglected (No. 49), the agreement would be even greater. 

f>4. It has been shewn, No. 38, that when we deduce the yearly mean declination from the days which were 
selected as little affected hy intermittent disturbances, the result is almost precisely the same as that dedue .. d 
from the whole ordinary ohservations, and therefore from the days disturbed; a similar comparison being mad,· 
ti>r the horizontal component, we find as follows :-

'PIle yearly mean of the horizontal component, as deduced from the 120 days selected as nearly free from disturhallc~', 

In 1B44, is greater than that deduced from all the hourly observations of the year by 0'000189. 
In 1845, ....................................................•..................................... 0,000154. 

'I'}H~ (·fleet of disturbance in both years was to diminish the mean value of the horizontal component Oil tilt' 

av(~rage by 0'000172 of the whole component. It was found for 1844 (see the volume for that year, p. :3(;;); 
tJlllt a more careful selection of 60 days (5 in each month) shewed even a greater effect of disturbance, Ilamel~' 
U'000251 for that year. 

TABLE 24.-Monthly Variations of the Horizontal Component of Magnetic ~"'orce, free froUl 
Regular Secular Change. 

I I 1 I 
! 

I 

,I i ! 

I 
1842 

! 
1846 1842 184:l 

Month. 1!:!42. 1843. 1844. 1845. 1846. , 1847. 1848. 1849. to to to to , 
'9 , 1845. I 184i. 1849. 1849. , : 

._-----'- --- ---. ---:---.----- !-- ____ --:-___ 1_-
I'rl'tlx. O'uuo ().()()() o'()()O ().()()() , ()oOO() o·()() (~OOf) f)OflO 0'\1(10 ()oO()() ()OOflO ()ofNHI 

January 1-100 +470 +050 +114 +213 ' +0409 : -219 - 03:39 + 183 i+016 :+ 100+339 
February -015 + 2:32 -00:3 :+091 + 204 I - 0007 - 500 -0271 +076 -143 i -034 f+ 125 
~larch +092 -:127 -422 -027 +128 ,+0162 ,-210 ,- 0413 - 171 -084 -127 ; - 098 
April - 386 -1f>8 -342 : - 218 + 014 I + 0023 +007 :-01-11 - ;353 :-024 : -189 -344 
:\lay . +377 +221 + 12() '+ 139 + 262 ; -0021 +5;W +0462 +216 ,+308 '+262 :+ 277 
June + 381 +:J71 + 637 +351 +002 : +0619 +667 + 1207 +4:35 '+624 '+530 ;+ 590 
July +019 -075 1- 501 + 185 +257 +0246 +5:31 +0{>67 + 172 +-125 +299 :+ 298 
August -189 -239 + 118 ' -073 -408 + 0052 +217 +0070 - 096 -017 -056 - 185 
September -221 -271 - 133 1- 495 -677 , - 01 i1 '-472 1-0364 - 280 -421 , -350 -492 
October -08:3 -:356 -384 [- 205 -544 . - I I 11 +081 1 - 0631 -257 - 551 -404 -671 
November -16:3 + 132 -223 :+092 +023 -0572 -245 i - 0356 -041 '- 287 ,- 164 - 17.8 
December , +O!H +:301 +OH 1+04:3 +52:3 +0371 - 389 i +0109 + 113 

, 

+ ]53 '+ 1:33 +3:36 
I ' I 

55. A 1I111t"l Paiod ,!f fl/(· /lorizontal COlllflOllcllt.-Table 24 has been formed in thl' smne manner as Table ;) 
(Sl'l' p. xiii.) 'fhe secular changes employed in the reduction ti)r each year, obtained in the saIlle manner ~ tf,r 
the magnetic declination in 1847-8 (~o. 8), are as follow :-

184:l. 1843. 18H. 1845. 

Yearly increase. O'0034BO 0'003804 0'002820 0'001116 
Ul46. 

0'001368 
184i. 1848. 1~49. 

0'000768 0'001500 0'001920 

56. The mean result for the six years 1842 to 1847, given in till' last column of Table 24, is probably tel 

lx~ most depended on for an accurate exhibition of the mean annual law, the m~'lns for 1848 and 1849 beiJl~ 
dedu<.'Cd frol11 too few observations. The mean for the six years 1842 to 1847 shews that tIle Iwri:(",tdl 
r()mp(Hi(~lIt at J[aK('r .. ~tOlm WfM (~ lIIa.riUHtIU at tite SIWWIt'r .'1ol.'1t;(·(" 111/.-/ (,/,'10 at tIlt' wi,d.'r :'1ol.'1tirt: .. that it Il"'.~ 
(J mill;nwm .'Ihortl.lI (~ft('1' the autumnal, and short(" (~ftt'l' tlu' l'Crll!l1 t',/";1I0.1'." This result is shewn with 

• This la.w, 88 dt>duced fl'om the Makel'stoun Observations for 1842, was stated to the Physical Seetinn of the British AssociatioD 
in June 1845, confirmed by a rediscussion of ob~l'r"ations made at Toronto in 1842: it has since been eon firmed by the obsenatioDc 
made in the successive years at ~Iakerstoun) !lud. as has been shewn in the lIakerstouD Obsen'ations for 1844 , foot-note p. 35i j. loy llr 
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considerable distinctness in each of the six years; the variations from it are not greater than might he expected 
when we take into account the large eficct of disturhances, the irregular value of the secular change in ~(llUe 
H'ars, and in others the fewness of the daily observations, and consequent imperfect nature of the t'orreetiolls. 
These corrections, as deduced from the observations for 1844 and 1845, vary so much as to a(,COlmt fully ti.)r 
many of the minor differences from the Illeall law in the years 1842 to 1847, and for even the larger dit1t'reHel's 
in the years 1848 and 1849. Upon the whole the summer maximum appears ratlwl' greater than tJH.' wintpl' 
maximum, and the autumnal minimum than the spring minimum; although as this is not the ('a~e in tllP lIH\all 

for the first four years (column 10, rrable 24), and as very large disturhances oecurred in the l'wl of tIl(' yea\':-: 
1846 and 1847, which probably increased the autumn minimum of thl\Se years, this llitl(~renee ill the minima 
is perhaps accidental, and might be removed or considerably diminishe.l in a larger series of ohservations. 

57. 'When we compare the monthly means, as deduced from the 10 llays selected in eaeh month as least 
affected by irregular disturbances, with those (leduced from all the hourly ohservations in the same months, WI' 

lind the latter less (-) or greater ( + ) than the former, hy the following lptantities :-

Year. Prefix. • Jan. Feb . Mareh. • \pl'il. ~Iay . • Junp. .July. .\ug . :-\ept. Oct. No\,. 1)ll(·. 

1844, 0'000 -109 -:346 -3HH -315 -029 +018 -021 -lOB - ()62 -507 - 1().t -2a-l-
1845, 0'000 -301 -160 -260 -143 -032 + 021 +00:3 -lUI -lO!) - 251 - 111 --:n7 

~Iean, 0'000 -205 -253 -329 -22B -030 + OIB -OOH -113 -OB5 -ail) -I:n -:WfJ 

In each month, with the exception of .June, the mean deduced from the uudistllrhl!d days is g\'(!att'l' thaI) 
that deduced from all the observation days; anll the excess is greatest in ~)a\'ch and Odohcl', tllP mOllths ot' 
l,!rcatest disturbancc: the eticd of disturhance 011 the means for the months of~lay, .Jill\(" alld .July, is \'('1) 

!'mull, nearly zero. 
5B. As the ahove effects of disturhance seem to olley a law similar to that of tIll! anullal period of th\' 

flu'un, it will be interesting to consider the law for the latter, as deduced from the nearly uudistul"lwd 1 II dtt vs 
~cleetcd in each month of the years 1844 and 1B45. rrhe following are the mean variat·ions, deduce.l frolll ;~ll 
the daily observations in 1844 and 1845, as in rrahlc 24. 

I .Jan. J<'eb. Mareh. April. ~Iay. .JUM. .July. Aug'. ~ept. Od. ~ov. l)p(·. 

~leanofall,O'OOO 1+082 +044 -224 -280 +1:32 +494 +37:3 +022 -aI-I- -2H-I- -(}6!j -10:!B 

Correcting these hy the mean quantities in No. 57, we obtain the variations of the mouthly Jlwans from thp 
nf'arly undisturbed days of 1844 and 1845. 

~lcans of }. . . 
:!U da~·s, 0'000: + 116 + 126 - 06b - 222 - 009 + 304 + 211 - ()36 - 400 - OBf) -IHHI 

The monthly means, deduced from 10 nearly undisturhed days in each month of the two years, ,giv(~ tlw 
!'ame law as has already been deduced from the means of all the obHcrvations (as in rrahl.! 24): in th(! undii!­
turbed means, the maximum at the winter solstice is renderc(l more marked, a.nd it appears prohl1hle that the 
(litferellce between the values of the two maxima may be wholly a result of disturbance, which appears to 
diminish the winter means considerably, while it rather tends to increase thoHe at midIWHllIlel'. When a more 
carefu.! selection of undisturbed days is made, as in that ofjiv(' days in each month of 1B44, (see p. :Wf) of th(· 
\'olume for that year) it is found, that the effect of disturhance in diminishin~ the winter means, and in itler('a:-;­
ing the summer means, is even more considerable than that found ahove .No. 57. 

Differen(,(,!J of the Daily ... l/Wtn.'f of tlte liorizontrLl Component frfJ1ft tltl' .ill (>,(L1tH for the corrt>H/Hmrlin:1 J/lJltf;'s.­

The discussion for 1844, will be found in the volume for that year, page :3!j7, the results for 1 H45 atld 1 H·Hj, 
are obtained from Tables XVIII. and LVII. of this volume. 

Lamont·s ob!'en'ations at :'Ilunich (1843-5), although by the combinations which he had emIlloyed he had failed in detecting the fa(·t. 
The following are the "ariatioWl of the lfunich numbel'll as corrected for secular change in the note cited, the horizontal compO/wnt 

at the place being taken 88 unity. 

Prefix. Dec. 

0'000 I + 17~ 
Jan. 
-029 

Feb. 
-086 

liar. 
-O~9 

Apr. 
-158 

llay. 
+265 

.June. 
+238 

July. 
+280 

Aug. 
+136 

Sept. 
-4~1 

Oct. 
-:328 

~ov. 

-04G 

The value of this c-Onfirmation of the Makerstoun law is increased by the fact, that the Munich instrument hall a unifilar r!Uspell­
.ion, and that the processes of observation, reduction, aDd correction, are completely different from those employed at MakerstuUIl. 
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TABLE 25.-Means of the Positive and Negative Departures of the Daily Means from the Monthly 
Means of the Horizontal Component of Magnetic Force, with their Differences. 

~I can PORi ti ve ])ppartures. Mean N rgati ve Departures. 
I>iff. of 
Mean 

Depart. 

)rean Departures, without refer­
ence to Sign. 

~Iollth. 
--------- -----1 ----

i I i 

I 1844. I IH4ij. 1844. 1845. 184(i. 1846. )Iean. 
I • 

Mean. 1844. I' 1845. I 1846. Mean. 

-- ---- ---i------I------,---- ---1-------- __ 
P ... ·1i ,. 

.Jan. 
Feu. 
~lar. 

April 
.\Iay 
.Julie 
,'uly 
Aug'. 
Sept. 
Oct. 
Nov. 
Dec. 

"'1)1) 

OJ72 
O:117 
0115 
().JOt 
O:JfJ;j 
OI!I:J 
0217 
O:I;'):J 
021H 
015n 
02HO 
0251; 

1)'110 

o:n (j 
O:lO:i 
0211 
O~H5 

0228 
0177 
0201 
O:HW 
0:J15 
02H5 
O:J:W 
035H 

"'00 

015!) 
I 0281 

02fHJ 
O:i 1·1 
O:~1(j 

0111 
0:i11 
O:H):~ 

o IG:i 
O:H5 
01 !)(i 
0311 

(1'00 0'00 ~ 0'00 000 0'(10 

0216 0215 I 0538 0171 0308 
O:W 1 0101 I 030:3 0 I 71 029:~ 
O:J)!) 0712 0250 I 0299 0·1:20 
O:i:34 0172 0641 0428 0511 
0:310 O:i:W 0:387 010:) 0:37:! 
0270 0178 0225 0511 0306 
02,15 0271 02U] 0:~9:3 O;}20 
0:~77 O:HW 0211 0288 0:10:3 
0:H2 O:i 16 0315 0540 O:i90 
O:W:i 0191 0307 058t) 04()2 
O:W!) 0:382 0357 0:190 0:376 
O:Wg 041:3 0608 I, 0335 i 0452 

!In. 'Plie following' ar(~ the conclusions from Table 25. 

0'00 

. - 0092 
+0008 
- 0101 
-0180 
-OOG3 
-00:3(j 
-0075 
+0074 
-0048 
-0099 
-0007 
-0143 

0'00 

0191 
0356 
0518 
04:3G 
0:312 
0185 
0241 
03(j(j 
0278 
0476 
0323 
0318 

0'00 

I 0398 
030:i 
02:il 
0394 
0287 
0198 I 

0212 
0297 
0:315 
0296 
0343 
0151 

(j'O() 

0165 
0213 
0299 
0:362 
0372 
047;') 
0:319 
0:~:!2 

019!) 
04:H 
0·137 
0323 

(rIM) 

O:?;-,) 
O:?\) I 
(n~!l 

O:Hli 
(u:~ 1 
O:?~(i 

0277 
():1:~2 

O:3Ii 1 
o 1O:? 
O:lti8 
03().1 

1st, 'nIt! daily IIIl'all value or the horizontal component is.both most in cxce!'s and most in defect of its 
lIIollthl~' lIwan value in April, awl in the months from August to ~o\'embel'; while the smallest departul'{'s 
fl'om tllP lIIonthlv Hwans occur ahout the solstices. 

'2'/, 'l'he av;~rage IIcg-ative departure is greater than the average positive departure, in every month of the 
~'l\al' with two exceptiolls, Fehruary and August, and the excess of the former over the latter is greatest in April 
and lkcelllher. 

ad, ,.:\s hoth the positive anll negative departures obey nearly the same law, we in consequence find, as ill 
thl' last column of 'Pal,le 25, that the greatest ,lepartures of the daily means from the monthly means occur 
illlllwtliatt'ly aft('\' the equinoxes, and the It'ast departures immelliately after the solstices. '''' c may generalize 
this result (as in the case of' the magnetie declination, No. 11, 4th) thus :-The differences of the daily means of 
the horizontal ('OlllPOlH'ut of lIla,!.!;uetic force from the monthly means were a maximum when the horizontal 
component was least, allll a minimulll when it was greatest. 

TAHIJE 26.-Mean Diurnal Range of the Horizontal Component of Magnetic Force, as deduced from 
the Ordinary Daily Observations. 

.' I I : : i 
'ear. : .Tan. l<'eb. I )Iarch. i April. I May. ! June. July. I Aug. I Sept. Oct. Nov. Dec. 

__ I \ i i! i! I 

Prolix .. ~ ;,;--~! n:~--I;;-- -;;;-;;-I~ -;;;-.;;:;- ;;-";;-
1813 1396 I 1567 'I 23:33 4102 4119 3815:, 4846 4128 3268 2932 1682 1609 
UBI 1!)20 I 27;')0 .4080 ·1990 4510 3710 4290 4600 4020 3690 3140 2510 
18·1;') ·W\}5 2()i2' 32i() 5695 4512 4010 4151 4597 4441 3164 2480 3565 
IS·I(} 1988 2051 I 3520 5663 6711 5886! U807 6750 5986 3947 3597 2048 

18,l3t 1692 1809 I 2926 4882 
11;46j 

HH·q 3007 27 J 1 4128 I 5342 
1845) 

5415 '1850 5826 

4511 3860 4220 

5439 4627 3439 2639 1828 

4598 4230 3427 2810 3037 

MeaD. 

0-00 

2983 
3760 
3888 
4579 

3i81 

382-1 

)[eanl2350 2260 3527 5112 49(}3 4355 5023 5019 4429 3433 2725 2433 3802 
of all J 
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60. AI/)/1/1d VIll·il/tion (ftl/(' Dill,'II,d RIII,:!I' ,{ fllf' /l(lri:olltal ('(lIIIIIOIII'lIt (!t' Jll/:lI/('fic .Fo/,I'f'.-rl'he nH'all~ 
for 1R44 and 1845 only, in Tahle 26, are comparahle with eaeh otllPr. From the last lin!' of rl':lhle ~{i we lin(l 
that the mean daily ran,g'c was least in the mouths of December, .January, and Fdn'uary, al\ll h'~s in ~lay and 
.Julle than in April, July, and AIIg·ust. '['IH'se mean raI\g-es are deduct'li from the (mlinary daily ohservations. 
When we seck for the ahsolute rang-ps, as ohtaine(l from all tIll' extra ohservations mlHll~ in tlw years 1B-tA a1111 
1845 (Tahle LX. 18-14, p. 400, m;(i 'raHe L. p. ~B of this yolume), we obtain the following ;lll1llhl'rS (prl'lix 
()O()O) ;-

• TRn. ]<~t1h. ~rnl'rh. J\pl'il. ~ray . .J IIIH'. .July. Au~. ~ppt. (h·t. :'\ tl,·. \)1'1'. 

IR·H, 2943 a811 GIna ()2:3-1- ;,)08n :~B()~ ·1,;;W ;,):H!l -l;~):m ;)I:H f););)(i 2!)(i;) 
113-1-;'), 57;j8 :won -12GB ()1:{B -t 7:3:3 -J-o;;·\- -t17l ;;~70 ;)()(i2 ;>7;;!/ 2BIi·1- :~!H1;) 

~l('an. -1355 a-110 ;,)2~O 6lnG -UHO :JD~g -la;;(i ;;~!)-t -tHO() -l·t·Hi ·1-710 :HBO 

These numbers follow thc samc law as those in 'I'ahh~ :2(i, they art', how('yer, ('onsi(lerabl~· larg'l·r ~ tlw il1-
erease is most marked in the winter lllonths. From tIll' nH'allS of IH)th YI'arS W(' lIIay cOlleillde that thl' IlWall 

\'alue of the diurnal chan~'e of the horizontal COlllPOlwllt of 1l\a~llctil~ f()n:(~ at. ~lakcl'stolln ill y('al's oj' //1111/,'/'1/', 

,fisfllrIJ'IIII'(' is about O'O();J7 in April alHl Augllst, awl alH)lIt o·()():w at tIl(' sobtiees, the whoh~ horizontal eOll\~ 
pOl1ent hcing unity. 

TABLE 27.-Ranges of the Moan Diurnal Variation of the IIOl'izonta,l Component of :\1a~ndil' FOI·e(·. 

Year. 

1843 
1844 
18·1;') 

18'16 

I I I I I 
• Jan .. Fcb. I March. I April.. ~[lLy. .June.: ,July. I J\ug. 

. ---I--I--:----I----!--- --
O'()I) I ()'Oll i 0'00 : 11'110 0'00 jlHHI IH)I, 11011 

0928 0862 I 1071 I :~209 :~1O!) :WI;; :HHi7 :~511 
0690 OH7;j I 2l!);; :~:~7H :W1'1 :JI7!) :~(i;')7 :J;,)OI 
17·12 1008 2247 ;J;jb;j :3/i23 ail ;;H :W:j 1 :J:J71 
1027 095(j 2:3:J:j 40!)!J 5:)01 4HL~ 5;);')0 ;');')7:3 

~leal1} 
of all 1062 0810 218;') 3182 ·111101 

0'1111 

2()!)H 

2!J1H 
:32H2 I 

-1'127 

:3100 

! (Jet. I :'io\, . 1)("(' • 

I I 

-;"-III1--i~;;-- 111111 

220:3 ! 105 I 072 I 
2:31:l I:W;; 
IH77 
2:3!);) 

21 (j!J 

1;,):37 
2:3!)2 

1·1:11 

07(iO 
I H\;) 

IO!)!J 

OS!}7 

11'1111 

212S 
2212 
2:JH7 
:31;'}2 

(;1. AWl/lid V(/I·i,tt;oll (ffllf' !ll/II:II'S oj fllf' .1/1111''''.'/ .1/"'11 /);',/'/11'/ 1',/r;flfi"".-FroJll tllP last litw of Tahl(~ 
27, it appears that the range of thp llIollthl~· llW<ln dillrtlal yariatioll is !I~a~t ill 1>('(~('1ll1)(!r, .ranllary, awl Fdll'uary, 
:tll,l that it is less in .r ulle than ill ~Iay, .r uly, or A IIg"lISt. Th(~ following are tIll' Ilillrnal ranges of tlll~ lllollthly 
mean lliurnal variations, as (leduced from the 20 days sel(!ete,l as free frolll irrpglllar Ilisturhallc(~ ill tlll~ 
years 18-l-1 and 1845 ;- • 

I'r(·fix. .Jall. 

IH)O 0547 
Feb. 

06B2 
!\[arch. .\pri!. 

IBa:3 :n5-1 
May. 

a:!7!) 
• JUJ!!'. • Jllly . 

:3117 
.\ug. 

:HJBO 
8(~pt. 

2!JBH 
Od . 

20;30 
!'ill\'. I>(~,' . 

12!) ) OB7!) 

62. "-hen we examine the mean ,iiurIlal ranges as (lc<iuee(l frolll all th(! o\JselTlltions (extra and ordinary) mad(! 
in 1B!4 all,l 1845, we find that the m(!ans for ~Jaf(!h anll ~\pril, allli for AU),!lIst and Sept(!IIl},el', are ,!!I'(!att:r 
than the means for ~lav, .J nne, a1111 .J nly· when we (leduee till! JlII!:t1l diurnal rangl! I'rlJIII the rel!II1ar dailv 
ohservations, as in Tahl~ 26, then we lind ~niy the nwan for April greater than tIle ITH!:tns for .\lay, .r U1J(~, arlll.J ul):, 
the means for .J uly and August bein),! greater than tlto~e fiJr .\Iay and .J line. So wlwn W(! I;ollsil\(!r tlt(! I'lUlI!(! of 
the monthly mean variation as in rl':thle 27, we fintl tIll! mean f(JI' .J Hne I(~~s t.han the means for .\lay, .r uly and 
..\U!!ust only; and, finally, in the ranges last given, ae(luc(!(l frow the Jlwan yariationH of lIlHiisturhe(i days, thl! 
difierences for the months from April to Septeml..cr almost alto,:!'cther ,liHappear, the (~xeI!SS fiJr .J uly heing in 
all prohahility accidental. rrhis result is !>;imilar to that alread:-' fouwl for the magnetie Ileelination, awl we may 
(Iraw from it a similar conclusion, that the excess of the dillrllal range in the Clluinoctial months over that 
for the mi(lsummer months is (lue to irregular disturhan('e. 

63. Alllw(t/ Vlo'i(diflll of flu' _l/NI/I ])iJi~TI ,/f'(' ol (t Sill:/I" ()/'HI'/'I'("i(Jrt (l tlte JI'J/';::(Jltt(fl Comp(JI/('llt jrom fir" 
J/Ollthl:1 J/IIUI (tt tit,. (")/T('SI'II/l'liH:/ Ill)lu·.-The IrH::lH (liffercllces for 1844 ana lB·!!) (from Tal)le XXXIV., 
18·U, p. 3G8, and TallIe XXX., p. 17, of this vol ume) are as follow (Prefix 0'0(0) ;-

• Jan. Fcb. )Iarch . .April. )[ay. .Junc. • July . ,\u~ . f;ept. Oct. :\ov. Dec. Mean. 

18-14, 3·")0 533 823 770 5fJB -lOO -lG$) ()45 587 689 591 521 579 
18-15, 697 515 477 6.j(j 50:3 -l21 4-17 577 610 473 501 699 .547 

~Iean, 52:3 524 650 710 .. ')-
0) • .1;) 410 458 611 598 581 546 610 563 

M.\G ..... :sD lIET. OBS. 1845 A:SlJ 1846. 
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rrhc eonelwiion deducc(l fi'om the numhers for 1844, aIHI which has been deduced from those for the magnetic 
«lcdillation, .No.1 0, is also to he o1>tained from the numbers for 1845, though with less distinctness, owing' til 
thc large effect of disturbance in Jan uary and Decem her of the latter year (See No. 16.) In the mean of bot It 
years :\1arch and April shew the greatest mean difference in the first six months (and for the whole year), ani} 
,\ ugm!t and Decemher the greatest in the second six months: the least values are those for.J une and July, and 
for .J anllary and Fehruary. 

(H. From this result, .J lIlIe antI .J uly appear the months best fitted for observations of the horizontal CUIIl­

ponent of magnetic force; the probahle error of an observation from the mean for the corresponding hour ill 
these months being under 0'0003 of the whole horizontal force. 

(j:j. A II/t1(fd Vtll';tlliliit II/ tlu: lV",mJ)f')' II/ Obsf3rv(,ttioru; which wcre flrcf(tl'l' tlwn tl/(~ .il{outhl.1J JlctHls j;l/, tl,. 
"II/'/'('s/wwlln'j lloltl'.-rphe Jlurnhel's of ohservations in 100 which were greater than the monthly means fur 
I:aeh month of' the y(~ars 1B44 and 1845 are as follow :-

• 'ILII. FI:h. ~larch. April. ~llly . .JuII!'. . July. .\ug. :-:iept. Oct. Xov . Dec. ~I(·all. 

IB~4, iJa'l 54'1! GO'l 52'1 52'5 4.5'7 47'1 49'8 54'3 61'2 55'6 59'6 ;j:3'H 

1 H·Ii), ;'jU·6 56·13 56·n 55'0 53'2 48'3 50·8 53'0 53'0 56·2 56'3 57'3 iJ-!'j 

.'Ip:tn, ;'j(j·a 5i)·g 5B·i) 53'5 ;j2'B 47'0 48'9 51'4 53'6 58'7 55'9 58'4 ;j~.~ 

F"om these Ilum hers it appears, that in the year there are, in 100 observations, upwards of 8 more ill 
f'XCI!SS than ill tIefed of'the lIlonthly means f()r the corresponding hour; that .Tune and July were the onl~' 
llIonths whieh shewell lllOr(~ ohservations less than there were greater than the monthly means; that in :\ial'ch, 
()etoh('r, allll Decemher, the number of ohservations in excess of' the monthly means was greatest, heing 1 i ill 
100 more than those ill defect. Upon the whole it appears prohable in this, as in the other cascs, that tIll' 

IIl11nhcl's for 1B~~ exhihit the mean annllal law with grcatest truth, and that the number of positive obsc\'\'a­
tions is Icast at the SlIlIlmer solstice, and is .trrcatest neal' the equinoxes. 

MON'I'IILY V AJUATIONS l<'OR THE HORIZONTAL CO~IPO.xENT. 

TABI,I~ 28.-~lean Variations of the Horizontal Component of ::\lagnetic Force, free from Regular 
Secular Change, with reference to the ~loon's Age and Declination. 

~lll(lJl'S :: i: ~~~~ I 
Ag-'" 1843. HlH.! IS45. I 1846. ; Mean. farthest 

____ " ___ ._1, ____ 1-___ ' _____ .____ N°~I 
,I. ,\.: U'(K) : ()·O() I U'un ' u'uo . U'(~I II. d. 

J.l-\() -0113-022U +0015 :-0005 '-0083 27- 1 
17-20 , - 0021 - 0250 - 00ti5 - 0139 - 0119 2- 5 
21-2-1 I +OO~)() -0001 -0012 -0072 -0006 6- 8 
25-2S +01-12 +020:J +0085 +0088 +()l29 9-12 
29- I i +()(H:J :+0221 +0040 +0120 +0107 13-15 
2- 5 i +OJ 12 ,+0221 -0047 ;+0049 +0084 16-19 
{}- H - 0074 i + 0095 - 0068 + 0039 ,~- 0002 20-22 

10-13 I - 0179 j - 0259 + 0084 : - 0079 i - 0108 23-26 

1843. 

----
(1'(1() 

+0059 
-0064 
-0070 
+0026 
+00·11 
-0029 
+OO:H 

0000 

U!H. IS45. 1846. Mean. 
I 

-------- ---- ---'-
f/"Ull ()·oo (~Uf) (/"00 

+0121 +0078 -0019 +0060 
+0008 - 00·18 +007{} -0007 
-0127 -0154 +0037 -0078 
+0012 -0034 -OO(iO -0014 
+0157 +0093 -0048 +0061 
+0106 -0064 +0065 +0019 
-0092 + 00;J51 +OOI:J -0002 

1- 0186 +0094 -0062 -0038 

66. ,'ariation.'1 (!l tilt' Dffii!1 J[can Horizontal Component with 1'{:t~,},C1H'I' to tlte JlfI(IIl's A:lc and Dccliufltiuli. 
-Tahle 28 has heen formed from the detailed 'rables in former volumes, and from the Tables pp. 11 and 32 of 
this VOlUllll'. From the means in Table 28 we conclude :-

1. ... " That the mean horizontal component is greatest about the time of conjunction, and least about oppo­
sition, or immediately before all II after that epoch. This result is shewn with great distinctness in several single 
lunatiolls in 1844, (see volume for 1844, p. 358 and Plate XIY). 

'2d, That the mean horizontal eomponent is a ma..ximulll, both when the moon is farthest north, and when 
it is farthest south, and that it is a minimum when the moon is Ill'ar the Ctluator. This result is shewn with 
(.'onsidcrahle distinctness in the variations for hoth 1844 and 1845 and with SOIU(, irr('gularity in 1843 allil 
1846; the less "alue of conclusions from the ohservations of the two latter years shuuld ahnl~'s he borne in millli. 
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TABLE 29.-Diurnal Range of the Horizontal Component of :Magnetic Force, with reference to tlU' 
lVloon'R Age and Declination. 

i 
: I I :\Ioon's' I ,_ 

1846. .\ge. ,1843. I .. 18H. I 18-1;). 

, I': -;-'-,1.- ~-I ;.;-- -;;'~---1 0'00 

1·1-16 3105, I 4710 I 3683 I 4!JOG 
17-20 284G' 4235 :3!J5!) 51~9 
21-2·1 2;;0'1! a 127 :~(;85 4031 
2;-)-28 :32s2 I 2H3G 2!'l81j 4.; 1 0 
29- 1 2771 i :H:W :3!J20 ,U:H 
2- .') 
6- !) 

10-13 

2iH2 
:3792 
3115 

30;j~ 

:3H71 
4!)~2 

'H!l2 
·1070 
;37()(j 

iB2!l 
'li2!) 
1:370 : 

..:\ ftl'l' 
Mooll 

Meall. fnrthl'st! U143. 18H. UWi. 
)I Ol·th. 

- .. -.----- 1-'-- -------,.--
0'00 ,\. ,\. 0'00 O·I~. 0'00 

'1101 27 - 1 :J;")27 :3:W7 :3(j~Hj 

41:32 2- 5 :37!):2 1·IEH ·J.12!) 
:3187 li- H :W:31 ·1115 101!) 
:3128 !)-12 2!)()7 :3101 I :Wl;,) 
:HilO 1:3--L") :2!}!)H :321H I :31!1l 
;W!):3 Hi-·l!) :W:3 I :3;iW ·171:2 
111 H 20-22 2i!);; :HiH;2 :3:WO 
1051 2:3-2Ii 21;1;;") ·1:311 :31:37 

IH·lli. 

11'00 

·120!) 
'12S;') 
11!)7 
:;:3i7 
5:mt 
'101'.;0 
:;271 
11i20 

:'IIPlIlI. 

11-110 

:Hii2 
1217 

:3H 10 
:H';2;-, 
:37H:3 
:371;3 
:37;;!) 
:HiS:3 

J~t(ritdiUII of tltl' })inl'wIl RtllI!Jt' of tl/l' [fUI';:;()lItltl CUIiI/jOlll'lIt 1/1;'" l'I/~'I't'II"" til flu' .lll/I)/I's A"" ,1/1.1 /),­

,·lill.'fioll.-Table 2D has been formed from the l.'ahles in former volullles~ al111 the 'L'al,\l's pa~es I:!' allli ;{;{ of 
thi:-: volume. 

(n. The conclusions from '!'ahle 2!J are:-

l.~f, That the diurnal range of the horizontal ('omponent iH grpateHt al.out the time of oppoHitioll, alld 
II':lst ahout the time of conjullction; in the mean of the ·1 )'ears the ran.[!C vari(·s little from tllP time that till' 
JIIoon is 6 da)'s till it is 20 days ohl; it also vnrips little ,luring the remaining' half \unatioll, lllit tIll' vahll' for 
the former is considerahly greater than for the laU(·r. 

2,', In the mean of the 4 years the diurnal rang'e is a maximum ahout 4: (lay,"! after the moon hilS att.ailll'd 
its greatest north declination; it is a minimulIl when the moon is farthest north. '1'1w means till' 1 g·l·' and 
also for 1845 in<licate a minimum, hoth when the mOOll was filrthest north and when farthest south, with 
maxima during thc intermediatc perilHis; this rcsult seems to (les(~rvl~ the greateHt vahw, agre(~illg :tH it dOl~s 
with the conclusion deducihle from a comparison of the laws of mean valuer; aIlII ranges, nallwly. that thl' 
range of the horizontal component is a maximum when its mean value is least, arlll Ili,'(: I·,"·XI/. 

T ABLl--: 3O.-Mean Difference of a, Single Observation of the Horizonta.l Component of l\1C1gn(·tic 
Force from the Monthly Mean, at the cOITesponding Hour, with reference to the MOOll'H Age alit! 
Declination. 

I 

Aft"r !: I 
lloon's ! Varia- 'loon I \' Ilrill-
Age. 1844. 1845. ~rean. , 

tionK. fllrthcllt 18H. , 1841j. I M('lln. tiorul. I : 
! 

I i 
~orth. ! I ____ i ____ .-__ -

----I 
, 
.---- I 

.--~--- ! ----- -" - i j-_ •. _- ----
d. d. I (!'1M, frOO O-f1O oo()(, d. tl. ! (!'fill ()of", ! (I'f)/J f~OO 

H-16 0668 0498 058:J +0018 27- 1 i 
0:;:1:3 05)9 

! 
052fj -003f; 

17-20 0/.i82 0591 063(; +0071 2- ;, 
i 

(W;');, 0(;1:3 
i 

061!J +OOH7 
21-24 0441 0578 0509 ' - 005(; fj- 8 0588 0577 0582 +0020 
25-28 I (H84 0;j:l9 0511 ' -0051 9-1:2 I 0510 05:W 052:3 -ooaH 
29- 1 

I 

05:39 0571 0555 -0010 13-15 0;'; 10 0181 0501 - 00(;1 
I 

2- 5 OW7 0568 05:32 - OO:~:l If;-)!) 0560 0617 0()0:1 +0011 
6- 9 0605 05;'f; 0580 +001;' 20-22 

! 
0570 

I 
0172 0521 -0011 

10-13 0731 0·193 0612 +0047 2:3-26 
I 

0675 
i 

0507 0591 ;+OO2H 

68. Varifltion of thf' .. lfclOL lJi.ffn·('1tc(' (if ft 8in~le O&St;r1'f(ti(}7I from, the .lJtoutltl!J ..I.l/(nn for tlu: r:orn,.v/wudill!f 

Hour with rfjerf'i/c(' to flu' ~l[(Jl!jt'N A!/I? (tnfl IJl?dii(fJtio1t.-The rcsults for two years 1844 and 1845 from rrahle 
XXXY., 1844, p. 369, ani} Tahlc XXIX., p. 16 of this volume, arc given in l.'ahle a~. The conclusions from 
this Table, which are nearl.y the same as those from Table 29, are as follow :-

. 1st, The departure of the horizontal component from its monthly mcan value for the corresponding hour, 
IS greatest about the time of opposition, and least about the time of conjunction; the actual epochs arc immc-
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diately hefore and after those stated, a secondary minimum occurring at conjunction, and a secondary maximum 
at opposition; hut these secondary points are probably accidental. 

2,/, rrhe departure of' the horizontal component fi'om its monthly mean position for the corresponding hour 
is least when the moon is farthest south and also when farthest north; maxima occurring at the intermediatl' 
periods (see No. 10). 

DIURNAL V AUJA'rlONS FOl{ TIlE HORIZONTAIJ COMPONENT OF MAGNETIC FORCE. 

/)illi·//,t! Vllri'llio/l, oj tlte I/ol'bmtal Cmnponcnt.-The discussions for 1843 and 1844 will he found III 

the volumes for th(~se years, the rrahlcs for 1B45 and 1846 are given in this volume, pages 13 and 34. Tahl,· 
:H has J}(~en fOl'lIwd front all the ordinary daily observations maue in the 4 years, m the manner alrea(l~' dl'­
seri}'c(l foJ' the clec1ination (Nos. 20, 27.) 

1'A BI,E 31.-DillrnaJ Variations of the Horizontal Component of l\1agnctic Force for each Month, as 
II('(lllccd from the Rcgular Daily Observations made during the Four Years 1843 to 184G. 

'I I I 
Mnk. I' 
!\Ienn ,.Iltll. I Peh. March. 
,]'jlll!'. j ! 

____ 1, ___ 1 _____ _ 

I,. III. I 0'00 I 0'00 I 0'00 

12 I~ I 0·15(; . 0358 i Ifj76 
1:3 12 r 0101 0:W2! 0!JH5 
1·1 I ~ 0000 0077 1 08!):i 
\;; 12 Oli:W OI:W i 1285 
Iii I~ 01";';;; 02;;2 \ 1271 
I 7 I ~ 10 G:2 0;) 2 I I :! :2!) 
IH 12 10;')1 I Olill };;75 
IH 12 1022 Olill 1275 
20 12 07G!) 0;; I!) 0709 
21 12 OGIIi 0105 IO:W8 
22 12 O:HH 0000 I 0000 
:2:3 12 OIH I 0012 0208 

II 12 0;;;;1i I O:WH O(i;3 2 
I 1:2 0!}:3:2 I O;;:l;j I 1:32·1 
2 1:2 1027 07HI! 175(i 
:! 1:2 1007 OS 10 2071 
1 12 10;;7 072(i 2185 
5 12 09\)5 i ()()58 21 :!2 
(i 12 OH()8 00;i8 1058 
7 12 OSI!) 07:2\} 201!) 
H 12 0!):3:J 071·1 It}(W 
!} 12 08:W i 0;;86 ; 17ng 

10 12 0(i:2:3 0212 I 1575 
II 12 0508 02().J 1808 

I 
April. May. I .Jun<>. I .Iuly. 

-I-i--
0'00 0'(10 I 0'00 I 01)0 

171(i 1816 I 2191 I 2:HG 
17;)8 174:i: IH91 2158 
1158 Hi30! 1850 2012 
1572 1557 1770 1918 
IG51 1470 IG55 1715 
18!)() 1521 1-1801574 
180fj 1421 1\;;1 H:35 
1521 1008 08~1 1080 
07;;7 0-120 0:129 05(j() 
0].15 OIW OO(H 0091 
0000 0000 0000 0000 
0132 0414 0518 0502 
07H2 1102 128-1 12HJ 
1557 IH78 1949 I!)I;; 
220 I 25:30 25·1!} 27 (i4 
2(i!) I 2!H7 2S!J I :34-11 
3003 3722 318;; 3753 
:H56 39()9 3-187 -:10·19, 
3182 3875 3685 4148 
3026 3825 3G()7 3817 
270() 3177 :12!)7 :H5n 
2386 2574 293:3 2957 
2484 2308 2711 265·1 

I 2197 I 200-:1 2:3-1·:1 I 25-1:3 

Aug. ; Sept. : 0 • ct. Nov. Dec. 

--_. ______ '---1----
(~'HI 

217G 
2182 
202:3 
2031 
20;29 
17-15 
Lif-H 
1027 
0:316 
0000 
0140 
0718 
HI7 
2:380 
:2781 
:3:3-19 
:3558 
3!HJ7 
3888 
:17·lO 
3-102 
3010 
2939 
2025 

O'(HI 

175/ 
1875 
1592 
1770 
181H 
1078 
1708 
1017 
0550 
002:3 
0000 
05:31 
12(;8 
2082 
252-1 
2860 
3100 
2082 
2827 
2780 
2352 
231 -I 
2123 
2123 

(J'I)/) 

1U72 
169-1 
16-18 
1918 
H)-15 
1842 
1651 
1,119 
0752 
0180 
0000 
0284 
07 ;j:i 
1481 
li·H 
2122 
:2078 
2100 I 
2169 i 

2059 
2034 
I 9 til 
1875 
li15 

0'(10 0'00 

0843 I 009S 
0881 I 0221 
0855 ! 0227 
10:39 0327 
1162 0607 
1227 0791 
1 :330 OS!}7 
1125 0761 
07-10 057:3 
0183 i 0278 
0000 0001 
010-1 0000 
0566 00f)7 
0835 I 0:332 
1028 : 0521 
11:31 I 060-1 
1027 0668 
14:H 0648 
1·128 I 0888 
1139 ~ 0670 
1111 03(jl; 
0866 i 0249 
0878 I 0200 
0776 02-U 

! 

tit). rpIH' following arc the approximate epochs of maxima and minima in ap/1aNnt time, as deduced from tIll' 
numhers in Tahle :n ; the principal maximum is distinguished by +, the principal minimum by -, 

Min. 
Max. 
Min. 
Max. 

.Ton. 

h_ Ill. 

22 10 
+ 4 0 
-14 0 
+ IS 0 

Peh. 

h. m. 
-:.!:.! 15 
+ 2 45 
-14 0 

18 45 

March. 
h. Ill. 

-22 15 
+ -1 15 

14 0 
18 0 

April. ~rny. June. July. Aug. 
h. m. h. Ill. h. D1. 

- 22 15 22 0 21 50 
+ 5 45 5 15 6 45 

14 0 
17 30 

h. m. h. Ill. 

21 40 21 25 
5 50 5 10 

Sept. 
h. ru. 

-21 50 

+ 4 20 
U 0 
17 15 

Oct. 
h. m. 

-22 10 
+5 

13 0 
16 0 

Nov. 
h .. m. 

-22 40 

+ 6 0 
11 0 

+18 30 

h. m. 

-22 411 
+ 6 15 

1') () 

+ 18 (1 

TIll' diurnal variation of the horizontal component, at )Iakerstoun, consists of one maximum and one 
minimum in the foul' months )Iay till August, and of two maxima anll two minima in the eight monthS 
September till April; in each of the fonr months N ovemOOr till Febl'uaI'~-, the two ma.xima have nearly e(IU~1 
values, and in each of the last three of'these, the two minima are a.lso nearly equal; from March till Apnl, 
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ftnll from Octoher to Septemher, the morning maximum becomes smaller in comparison with the afternooll 
maximum; and in )Iay and August tlwrc are traees of the ti>rmer which wholly (lisappear in .TUllC and .Tuly. 
The forenoon minimum occurs earliest in August, and beforc 10h A.M. in the tour months from .r une till Sep­
tember; it occurs latest in November and December, and after 1011 A.1\(. in the scven months October till 
April: the afternoon maximum occurs earliest for the first six months of the year, in Fchruary, and for tlw 
last six months, in Septemher; it occurs latest in .T une and Decemht'r. In order to destroy the smaller ir­
r<1!ularities, means for groups of montlls have been taken; the same groups have hl'cll use«] as tllOSC alrt':uly 
ad~pted for the magnetic declination (~o. a 1 ). . 

TARLE 32.-Diurnal Yal'iations of the Horizontal Component of Ma~etic Force for Different Pcriodi'\, 
deduced from Table 31. 

Mo.k. 1 Dec. :1 'I rarnh. 'lay. I Jul)'. II' ~ .. pt. ,!i',1 ~ix l\Iontlll~. II 
I .Jan. "\ "1 1'J 1 \ Oct." ~('pt. Ml1l"ch II 'rwelvc 
, 1.' 1. 1 pl'l . • unc. I 1 u!;. I .! II MonthR. 
I reu. I I I ~ov. :1 to to ",I 

II' 'I i' "'eb. Aug. 
I----li--I----I--:--:,--I--,,-----

h. rn. II 0-00 11'011 O'I~I , ,,·O() i II'(~I I, "'I~) (1'1111 , troo 

12 12 i - 02:12 II' + 00()2 I + 002(j I + 0212 - OOOf) :: - 011 H + 0 I 00 !i .- 0010 
13 12 1'1 -0260 -022:~ I -0110 -(W2!) +005U -0102 -0121 -0112 
14 121 -0435! -057'1 '-02:3-1 -01H2

1

' -OOU:J -021!) -1):1:W -02!)() 
15 12 I -0174 i -Olil -031-1 -0225 +014H -0013 -()2:J7 -0125 
16 12 11 + 00351 - 01:m - 0412 - 0:312 I + 021 :1 + 0 12·1 - 0287 - 0082 
17 12 "+0255 +0010 -0477 -0;">-10, +0254 I +02;;1 -O:I:W -OO'H) 
18 12 Ii +0319 +OO!'I -0691 -O(H)O: +01:1(; +0227 -O·J:W -0101 
19 12 Ii +0273 '-0201 -1058 i -111(; I -()2:11 +0021 -0802 -O:HJO 
20 12 ,+0084 -OS(Hi -l(jO:J' -17(;1 : -0717 -0:1:12 I -1110 -0871 

Mean 
Time. 

2112 -0203 -1:173 -1916 -21;;2 -1299 -07;;1 -1811 -128:J 
22 12 -0120 I -15H!J -19i7 I -2129 i -1128 -0924 - )!)()2 -111:J 
23 12 -0:174 -1129 -1511! -158!) -1122 -0718 -1510 -112!J 

o 12 - 0229 - 0892 - 0784 - 081il) , - 05f)(i - 0:W8 - 081 i - 0(;2:1 
I 12 +0064 -015!) -0011 -00;;2 i +00:J9 +0051 -007;; -0012 
2 12 + 0241 + 0:3i9 + OSG2 + 0;;j;3 i + O:J:17 + 028!) + 0;;05 'I + 0;J!)7 
3 12 +0281 +0782 +OH42 + 11!J7 +0(;10 +014;; +0!'711 +070!J ; 
<I 12 + 0281 +O!J!J5 + 1476 , + H5(; I + Of;40 + 01(jO I + I:HW + 0881 
;) 12 +02:>1 + 1195 + 1751 : + 1821 i +0i1{) +0188: + 1:)00 + 10:39 
6 12 +02(;9 + 1121 + 180:3 + HlUJ I +071:1 +01!Jl + 1581 + IO:W 
7 12 + 020:3 ! + 0938 + 17G!) + 15!)1 , + O:)(j;; + 0:381 + 11:11 + O!JO!J 
8 12 +01:35 I +07:J7 + 12f;o + 12:H +0101 +02f)!J + 107(; +0()7:J 
9 12 +0019 +0178 +Oi7G +0781 +028(; +0152 +Ofj7!J I +0116 

10 12 -0191 +01:30 +0532 +0;;!J7: +0197 +000:1 +0520 +02f;1 
II 12 -OW8 +010:1 +0IH7; +038;; I +0110 -002!) +0:128; +011!) 

i 

70. The following are the approximate epochs of maxima and mmuna JJI op/,(lrud tim(! from Tahle :32. 
(See also Plate II.) 

Dec .• Jan. Feb. ~farch, .\pri!. ~fay •• Iune. July. Aug. Hf!pt. Oct Nov. 

)linimum, lOb 20m A.M. 10h 10m A.M. 10h Om A.M. !)h :35m A.M. 10h Om A.M. 

)Iaximum, 4h om P.~I. 5h 15m P.~I. 6h 20m P.ll. 5h 45 m P.M. 5h 50m P.M. 

)linimum, 2h om A.~I. 2h Om .\.M. ............ ............ 2h Om A.M . 

)laximum, 6h 10m A.ll. i)h 4ijlJl A.ll. ............ ............ 5h :W Il1 A.M • 

From these means of groups, the forenoon JnmlInum occurs earliest in .r uly and August, and latest in 
December to February; the afternoon maximum occurs earliest in December to February, and latest in )lay 
and .June; the morning maximum occurs earliest in Septemher to ~()\"emhcr, and latest in the thn'C months 
thereafter; the after-midnight minimum appears to occur generally ahout 2h A.~I. 

The pre\-ious conclusions are obtained from the means of all the daily ohservations; the following Table 
contains means for the same gToupS of months, deduC(.'<l from the 10 days selected in each month of' 1844 as 
free from intermittent disturhance, and the 10 (lays similarly selected for each month of 1845. Sec Table 
XXVIII., p. 362, 1844, and Tahle XXV., p. 14, of this volume. 

M.v;. A~n ~rET. OBS. 1845 .\~D 1846. k 
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'fABLE 33.-Diurnal Variations of the Horizontal Component of Magnetic Force for Different 
Periods, deduced from Days selected as free from Irregular Disturbances, in the Years 1844 
and 1845. 

I 
I , 
I Six 1\Ionths. 

Mak. 
i 

Dec. March. May. July. Sept. Twelve 
Mean • Jan. April. .June. Aug. Oct . 

Sept. to 

i 

March Months. 
Time. ]<'eu. Nov. 

! 

Feb. to Aug. 
--------

! 
----

h. m. ! ()'()/J 0-00 <roo 0'00 0'00 0-00 

I 

0-00 0-00 

12 12 I -0098 +0283 +0244 +0287 +0]90 +0046 +0271 +0159 
13 12 ! - OW8 +0]81 +0106 +0160 +0131 -0018 +0149 +0065 I 

11 12 I - 0158 + 007:l -0002 +0044 +01:~8 -0010 I +0038 +0014 
15 12 -0066 +0007 -0104 +0002 +0180 +0057 I -0032 +0012 

I 
In 12 +00:38 +OO:H -0152 -0072 +0240 +0139 I -0063 +0037 
17 12 +0176 +0153 -0313 -0236 +0279 +0227 -0132 +0047 
18 ]2 +020() +0072 -0555 -0512 + 0151 +0178 -0332 -0076 
19 ]2 +0210 - 016:3 -0880 -0945 -0138 +0036 -0663 -0313 
20 12 +0057 -0687 - 1363 -1514 -0734 -0338 -1188 -0763 
21 12 -0142 -12:W -1723 -1908 - ]217 -0679 ! - ]620 -1149 
22 12 -O:HW I -W1O -1815 -1948 -1434 -0907 i 

I 
-1791 - ]349 

23 12 -0122 -1171 -1461 -1506 -1107 -0764 - 1479 -1122 
0 12 -023J -10:W -0846 -0848 -0706 -0478 -0908 -0693 
1 12 +0025 -0164 -0159 -0116 -0138 -0056 -0246 -0152 
2 12 +01:l1 +0019 +0232 +0472 +0138 +0136 +0241 +0188 
:J 12 : +0115 +0448 I +0681 +0887 +0303 +0209 +0672 +0440 
1 12 : + 0115 +0488 I +0962 +0898 +0438 +0291 +0783 +0536 
;) 12 • +02:36 +0671 + 1321 + 1155 +0485 +0360 + 1049 +0705 
() 12 +0217 +0796 + 1410 + 1241 +0601 +0409 + 1149 +0779 
7 12 +0120 +0884 + 1368 + 1276 +0573 +0346 + 1176 +0761 
8 12 +OOfiO +0735 I + 1105 + 1129 +0510 +0285 +0990 +0637 
!) 12 -0024 +0607 +0873 +0877 +0459 +0217 +0786 +0501 

10 12 -0016 +0665 +0628 +0660 +0386 +0185 +0651 +0418 
11 12 -0016 +0545 +0450 +0507 +0277 +0130 +0501 +0315 

71. 'fhe following- are the approximate epochs in apparent time deduced from Table 33. (See also the 
clotted eurves, Plate II.) 

Dec. Jltll. Feb. March, April. 
Minimum. 10/1 45111 A.M. 10h 25m A.M. 

Ma."<.imum, 5h 30m P.M. 7h Om P.M. 

)Iinimum, Ih 30m A.M. 3h 20m A.M. 
)laximum, {}h 35m ..... M. 5h 30m A.M. 

May, June. 

9h 55m ..... M. 

6h 30m P.M. 

............ 
............ 

July, Aug. 

9h 50m A.M. 

6h 55m P.M. 

. ........... 
. ........... 

Sept. Oct. S ov. 

10h 10m A.M. 

6h 35m P.lI. 

1 h 55m ..... lI. 

5h 30m A.lI. 

A comparison of these epochs with those deduced from Table 32 will shew, that the eitect of disturbance is 
to accelerate the epochs of the forenoon minimum and afternoon maximum, those of the latter being most 
aftectcd. In the undisturbed diurnal variation the afternoon maximum occurs latest in llarch and April, and 
in July and August. 

i2. Diurnal Variatioll of tit!' EffC(·t of Di.'1turbance on thf Hori.:ontal CotTIponent.-The following result is 
ohtained upon the assumption, that intermittent disturbance which affects the hourly mean position does not 
affect the monthly mean of the 24 hours; or, that the differences found No. 57, between the monthly means of 
the undisturbed days, and of all the days is due to continuous and rCQ'Ular laws, which have little effect on the 

• , 0 b 
relative hourly positions; it appears yery probable from No. 58, that this assumption is not quite accurate, ut 
that the negative quantities in the following Tal)le are too small, and the positive ones too large; those 
for the summer months, however, must he near the truth, as disturbance had little or no effect on the mean ~or 
that.group: the error in the values for the other periods cannot affect the t>pOch$ of positive and negative 
maxllua. 
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TABLE 34.-Differences of Disturbed and Undisturbed Diurnal Variations of the Horizontal Com­
ponent of Magnetic Force, as deduced from Tables 32 and 33, exhibiting the effect of' Il'r('O'u1a1' 

~ ~ 

Disturbance on the Hourly Mean Positions. 

Mak. 
Mean 
Time. 

Dec. 
Jan. 
Feb. 

l\Iarch. II 

April. 

I 

~llly. 
June. 

July. 
Aug. 

81'pt. 
(let. 
:\" n\·. 

Six l\Ionths. 

Sept. 
to 

Feb. 

I MIlI'ch 

f 

to 
Aug'. 

'['wc!ve 
,I ~Iollth~. 

-b-. -m-'-II-O-'o-n ---o-,oo---i-(-)'()(-) --I-(-I'O-() ---(-I'IH-I --;-(l'(-HI--':'--o'-on--- -(-~I)(-'--

12 12 1-0134 -0221 1-0218 -007;') -Olf)/; -OW5 -0171 -OHm 
13 12 i -0092 -0401 -0216 -018!) -007;') -0081 -0270 -Olii 
14 12 'f -0277 -0647 I - 0232 1 -022() -0201 I -02:J!) -O:WH -():W·l 
15 12 I -0108 -0178 I -0210 '-0227 -OO:u I -0070 -0:205 -Ol:l, 
16 12 II -000:3 -0172 I -O;WO -0210 -0027 -0015 i -02:N -OIl!) 
17 12 +0079 -0143 -0164 -0301 -002.') I +0027 -0201 -OOH7 
18 12 ' +011:3 +0019/ -01:3(; -0178 -0015 I +0019 I -OO!)H -0025 
19 12 ~I +0063 -00381 -0178 -0201 -OO!):l -001:,)! -01:l!J I -0077 
20 12 i +0027 -0179 -0210 -02'17 -001:3 +000(; I -0222 -0108 
21 12 I -0061 -014:3 -OlU:l -02 i J.'l -0082 -0072 i -OI!H -OI:H 
22 12 I - 0040 + 00 II I - 0 lIi2 - 0 181 + OOCHi - 0017 i - 0 III - O()fH 
23 12 + 0048 + 0042 - 00;')0 - 008:l - 00 I;') + OOW - OO:U - 0007 
o 12 +0022 +0138 I +0062 -0018 +0110 +0080 /' +OOGI + ()()70 
1 12 +0039 +0305 i +0115 +006·1 +0177 +0107 +0171 +0110 
2 12 +0107 +0:360; +0:l30 +0101 +0199 +0)5:3 I +02f>1 +020!J 
3 12 + 0166 + 0334 + 0261 + 0310 + o:W7 + 02:Hi I + 0:W2 + 02fi!) 
4 12 +0136 +0507 +0511 +0558 +0202 +OHi9 I +0526 +O:HH 
5 12 -0005 +0524 +04:30 +Ofi69 +02()1 +0)28 I +0511 +o:i:H 
6 12 + 0052 + 0:325 + 0:39:J + 0578 + 0 112 + 0082 i + 01.'32 i 

7 12 +0083 +0051 +0401 +0:318 -OOOH +00:3H 
8 12 +0075 +0002 +0155 +0102 -OICHi -oow 
9 12 +0043 -0129 -0097 -009:3 -017:~ -OO(j5 

10 12 -0175 -0235 --0096 -oon:3 -018!) -0182 I 
11 12 /1 -0152 -0142 -0253 -0122 -OIG7 -0159 

I I i 

+025H 
+OOH(i 
- 0107 
-OI:Jl 
- 0)7:~ 

+0257 
+0118 
+oo:w 
-0085 

; - 0) [)7 
- 01 (i(j 

73. The conclusions from Table 34 are,-

11ft, That the greatest effect of disturbance in increasing the horizontal component occurs 

In 

About 
Dec. Jan. Feb. 

3h 20m P.M. and 6h A.M. 

March, April. 

4h 40m P.M. 

:May, .June. 
I)h Om P.M. 

.July, Aug. 

5h 15m P.M. 

Hept. Oct. Nov. 

ah 40m P.M. 

In the months December to February there are two maxima of the positive effect of'disturbance, the second 
maximum occurring about 6h A.M.; this is also shewn, though less distinctly, in the quantitics for March and 
April. The greatest positive effect of disturbance occurs latcst in July and August, and earliest in the months 
from September to February; occurring throughout the year betwixt 3h P.M. and I)h P.M. 

2d, That the greatest effect of disturbance in diminishing the horizontal component occurs 

In 

About 
Dec. Jan. Feb. 

1h A.M. 

lfarcb, April. 

2h A.M. 

May, June. 

2h 30m . .\.M. 

.July, Aug. 
I)h 40m A.M. 

Sept. Oct. Nov. 

11h p.M. 

A secondary negative maximum occurs in December to February, about 9h 30m A.)I., and in March and April 
about 8h 30m A.M. The greatest negative effect of disturbance on the hourly mean position, occurs earlie!:!t ill 
the months September to November, namely about lIh P.)I., it occurs farther anel farther after that hour in 
the months following, till July and August, when it occurs about I)h 40m A.M. 

3d, From what has been said, No. 72, the hours when the nffect of disturbance is zero must be less certain, 
they are from Table 34. 

In Dec. Jan. Feb. 

About 4h A.M. 10h A.M. 8h P.M. 

March, April. 

lOb A.M. 8h P.M. 

May, .June. 

111h A.M. 81h P.M. 

July, Aug. 

Olh P.M. 81h P.M. 

Sept. Oct. Nov. 

11 h A.M. 7h P.M. 
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The hours for the months Decemher to February are very uncertain, owing to the irregularity and smallnes~ 
of the variations. Throughout the year the effect of' disturbance is zero about 11 h A.M. and about 8h P.M. 

IJiu,rnrj,{ Variation (if frc(fuerwy 0/ the Positive Departures from the Hourly "LWean Positions.-The numher 
of observations havin~ heen ohtained for each month in 1844 and 1845, which shewed a greater value of thl' 
horizontal component than the monthly means at the corresponding hours, the means of quarterly groups Werl' 
formed, and the numbers per cent. are given in the following Table. 

TARJJt: 35.-Numbers of Ohservations of the Horizontal Component of Magnetic Force in 100, which 
were greater than the Monthly Mean at the corresponding Hour in the Years 1844 and 1845. 
for each (luarter, and for the Year. 

~lllk. 
. \1 1'1111 

'rillle. 

No\,. 
I)ec . 
Jail. 

I,'cb. 
Mal'ch. 
April. 

May. 
JUlie. 

Aug. 
Sept. 
Oct. 

Year. 
I July. 

1----1 ---- ---- ---- ---"-- ,----
)1. III. 

12 12 
1:1 12 
11 12 
15 12 
In 12 
17 12 
18 12 
IH 12 
:20 12 
:21 ]2 
:22 12 i' 

n:J ·3 
(j2·0 
65·8 
(i0·8' 
55·7 
57·0 
50·() 
5 I·\) 
51·!) 
55·7 
5(j·:3 , 
5.1 .. 1 i 

I 

59·7 
()1.:J 

()8·8 
()O·1 
58·5 
57· I 
5:1·2 
57· I 
59·1 
()1·7 
5!)·7 
57·1 

19·1 
ilO·6 
50·0 
50·(j 
5()·:~ 

5(1·1 
51 ·:1 
48·7 
18·7 
5 1.;3 
51·3 
-18·1 I 

I 

59·5 II 

55·7 
58·9 
56·3 iI 
5:3·2 
62·7 
57·0 

57·6 
55·1 
(;1·1 
57·6 

'I 

',I 

58·0 
58·1 
60·9 
57·0 
5;')·9 
57·8 
5:3·0 
5:3·5 
5·1·3 
5;j·9 
57·2 
51·3 

I I 
Mak. ! Nov. I Feb. May.! Aug. 
Mean . Dec. I March. JUlie. Sept. Year. 

,~i~i ~_I Al"i]· _, .July. ~~ __ " 

o 12! 52·5 ' 5 1·9 50·6 I' 51·9 51· 7 
1 12 i 52·5 I 48·7 51·3 47·5 50·0 
2 12 i 55·7 i, 46·1 I 40·2 i 53·2 50·3 
:~ 12 j 55·7 39·0 17·5 45·0 46·8 
4 12 ti3·3 45·5 I 4(;·2 41·8 49·2 
5 12 57·(; 49·4 5 1·9 44·9 50·9 
6 12 48·1 51·9 14·9 51·3 40·0 
7 12 59·5 50·6 4(;·8 53·2 52·5 
8 1:2 I 55·7 56·5 42.4: 55·7 52·6 
9 12 j 58·2 57·8 45·(; 57·0 51·6 

IO 12 I 6;')·2 (;0·4 18·7 58·9 58·3 
11 12 I 59·;) 59·1 52·5 60·1 57·8 

74. rnlC follo",ill~ are the approximate epochs of maximum and minimum frequency of positive departures, 
as dl'tlucctl from rrahle 35. 

:\1 axilll UIII, 

~lilliIllUlll, 

No\,. DcI' .• Jan. 

Ih 1\.1\1. 

7h .\.1\[, aIHl 1 h P.M. 

Fl'b. March, April. 

211 A.M. 

3h P.M. 

May, .hUH', .July. 

411 A.1\!. 

8 11 1'.1\1. 

.'\U~. Sept. Oct. 

11 h P.M. to 11 h A.1\1. 

4b P.M. 

Year. 

2h A.~1. 
3h P.~1. 

The numbers ill Tahle 35 present considernhle irregularities; two ~'cal's' ohservations appear too few to 
remove these. In the winter and spring quarters, there is a secondary ma.ximum of frequency of positive dc­
partllfl's about gil A.M., a secoIHlary minimum occnrring in the wint('r quarter about noon, and in the spring 
tlllllrtl'l' ahout 6h A.1\I. rt'he variation of the nllmhers is greatest in the spring and autumn quarters, it is least 
in summel'. Every hour in winter, with one exception, had more observations greater than the monthly mean 
for the hour, than there "'ere less; in spring and autumn, all the hours had a greater number of positive than 
of negative departures, excepting those from 111 to 5h P.M. The minimum of positive frequency occurs 
ahout 7h A.~r. ill winter, but in summer it occurs nearer 7h P.M. The hours of maximum frequency of the 
positive departures, are obviously those of minimum frequency of negative departures. 

75. It lllay be remarked here, that these departures arc from the mean position of all the ordinary observa­
tions, which mean position is more or less aflected hy disturbance; could the undisturbed mean position be well 
ascertaine<l it would probably be found, as it has been in the case of the declination, No. 41, that the hour of 
maximum freqllency of the p()~itive departures from the disturhed mean position, is nearly that of their mini­
mum frequcllcy from the Ululisturhetl mean position; this, it will be seen, was the case when the selected days 
were assuDle<l as the normal means, as in 1844. (See volume for 1844, page 372). 

;6. Diurnal Variation 0/ the .1[('(1n Di,fft'rt'IH'cs of the Valltcs of the Hori:ontal Component from the 4.1fonthly 
.l[{'all r~,rlIl!W lor the ('orr('.~pondill!7 }[oltr.~.-Tahle 36 has been fonned in the manner already indicated, No. 
43, for Tab1e 18. The numbers in Table 36 exhibit sllch considerable irregularities, that it is difficult in some 
cuses to dderminc real seeondary points of maximum and minimum from those which may be merely accident-'ll, 
and which might have disappeared in the combination of a larger series of observations; the following how­
e\'cr, arc the approximate epochs as nenrly as they can be detenninen. 
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TABLE 36.-·Mean Difference of the Observations of the Horizontal Component of :Mngnctic l·'orce, 

in 1844 and 1845, from the Monthly Means, at the corresponding Hour in each Year, as deduced 

from all the Regular Observations. 

, :Mean Positive Difference. Mean Negative Difference. Mean Ditl·erencl'. 

~:::~ Nov. -;:~~- ~ray. Aug. II Nov. -I Feb.-~ray. -~~u-;! --- - N~~~. i -1~1'~'-1 May. I AI~~~: . 
Time. Dec. Mar. .Tune, Sept. I Year. Dec. I )(ar. .TUIlt', Sept. I Year. D('c. ~rar. .JUI\(', Sept. \ enr. 

Jan. April. July. Oct. ~ Jan. April. July. Oct.: __ ~ .\pril~ .Jllly./ Oct. __ _ 

-h-. -:- 0'00- -;;:;-- -;;;;-~II-;;- -;;:;;;;--[;.;-- ~~l~-; 0'00 0'00 0'00 O'(WI i 0'00 ! 11'00 

12 12 0496 0650 0425 0538:! 0531 0863: 0956 0117 i 0790· 0i3:} 06:30 0i74 0'121 I OO-tO I Of)J 6 
13 12 0131 0702 041:1 0512' 0522 0704 i 127lj I 0421 '[ 06:J8: 0721 05:J5 090(j 0117, 0508 O(j()6 
1-1 12 0568 0807 0385 0505 0589 1103 1840 10385 0727 1 0!)21 0750 1141 0:J85 I 059H: 0718 
15 12 0395 0567 0463 0415 04(j 1 0618 0868 i (W75 . 05:W' Of)J 2 01H2 OtHW 0·1{j8 , n·W9 I 052u 
16 12 0392 0536 0410 04:J6' 0-144 0·189 0755 10;'):J2 04!Jl 05(j5 01:J5 OU27 0103 01(i2 (H!J7 
17 12 0405 0583 0369 0487:i 01ul 0537 087510112 0812 0637 0·162 0665 0102 0(j09, 05:J5 
18 12 0416 0403 0414 0.')34 I 0443 0424 0154 1 04:39 0708 0500 0120 OI~7 0,12(; O(iO!) I 0·170 
19 12 0104 0451 0172 0527 ,010t 0437 0598 0115 0{)81 05:14 0120 0511 0158 05!);') 0·1!}7 
20 12 0425 0475 050lj 0(j06 0502 O·1()O (W81 0177 0820 0001 0112 05(H 0191 I Of)!)7 I O;'H7 
21 12 0482 0529 0,129 0573 0501 0601 0845 Ot5(j 0700 06H 05:35 0{;51 0112: (W:W 05fH 
22 12 0484 0503 0510 0546 0513 0629 0710 0511 0873 0680 0517 05!)9 05251 ()()72 05R5 
2:J 12 0495 0506 0555 0551 0524 05!J:3 0{)71 0512. 071!) 0(j27 0510 0577 05:J:J; ()():J7 0571 

o 12 051:3 0529 0541 0588 05,17 ();}(i7 0573 ()555: 06:17 0580 05:3H 0550 051!) t 0(i12: 05ti:J 
1 12 0459 0192 0529 0608 0521 0507 ow:] 05{)2 0550 0521 04H2 0177 0545: 0578 0521 
2 12 0422 0528 0592 0(j07 0;):30 0;')26 0150 0;')05 10681, 0510 0168 018(j 0515 I 001:J, O;'):J;, 
3 12 040 I 0692 0620 072:3 0591 0;')00 0<11:3 0561 05fH, 0525 0115 0540 05HH II 0/i51 i OMW 
-I 12 0135 0f>32 I 0592 08:17 0606 0756 0528. 0·1fi2 0(;06 0582 0552 0575 0515 070:J O;')!Jt 
;) 12 0188 0611 0472 0591 05:36 0li60 05H!J, 0511 0181 0558 05/il 0{;05 01!)1 05:J2 j 05·17 
6 12 0791 0552 I 0512 045(j 0592 0733 0598 0512 i 0185 05fHJ 07{)2 057·1 0512 0170 i 05HO 
7 12 0600 0182 0480 05:39 I 0530 0881 0192; 0'125; 0607. 0;,)H5 0714 0187 015110571 : 055H 
8 12 0568.0527 04:33 0510 I 0521 0708 0681 0:J20. 067:3 057(j Ofi:W 105H;,) 03(j8! 05!.HJ; 0517 
9 12 0607 : 0615 0426 05:3:3 . 0553 08:38 0819 O:L') 6 , 0707: 0(j(i3 0701: 071:3 0:J88! 0608 1 O(jO:J 

10 12 0511 05910111 0465!: 0505 10(H10905 0:387 I! 0670:.' 0712 070:310715 03!)9I051Hi O;')!Jl 
II 12 . 0559 i 0558 0100 I 0511 I 0508 0821 i 0911 0112 0771 I 0701 0665 IO(j58 0120 I O(jJ 71 05H9 

l.~t, The average positive difference of an ohservation of the horizontal component has its maximum and 
minimum values at the following hours in the means of the four quarters, the times of the principle values J)('illg 
tlistinguish<..J by + and -

SOy. Dec .• Tan. Feb. lfarch, April. May, .Tune, .July. J\ ug. l';f'l't. Oct. YPllr. 
)linimum, 6h A.M. -7h A.M. _2h A.M. - 3h A.lI _ :jh A.M. 

)laximum, ll~h A.M. 3~h P.M. + ah P.M. +4h ".M. +4~h J'.M. 

)Iinimum, 3h P.M. 7h P.M. ............ . ........... . ........... 
)1 a.umum , + 6~h P.M. + 2h A.lf. ............ ............ . ........... 

A maximum occurs in each quarter hetween 3h P.M. and 6h P.~l., and tILe minimum (,ccurs ill each flllartA~r 
}'('tween 2h A.ll. and 6h A.M.; there are, however, several points of opposition: thus, the prineipal milJimulIl 
in summer and autumn occurs at the hour of the principal masimum in spring; and one of the two {~(lually­
marked minima of winter occurs at the same hour as the principal maximum in summer and autumn, and as 
the well-marked secondary maximum in spring. 

2d, The average negative difference has the following epochs of maxima and minima. 

Sov. Dl'c. Jan. Feb. lfareb, April. )fay, .June, .July. J\ug. ~pt. Oct. Year. 
)Iaximum, + lllh P.M. + 2h A.M. + ah .\.~1. +ll~h P.M. + 2h A.M. 

)linimum, - 6th A.M. 6h A.M. 7 h A.lf. - 3~h A.M. - 6h A.M. 

)Ia."'timum, lOb A.M. 9h A.M. + lh P.M. + 10h A.M. IOh A.M. 

llinimum, 2h P.M. _2h P.M. _8~h P.M. - 5th P.M. - 2h P.M. 

A principal maximum occurs in each quarter betwixt llh P.M. and 3h A.M.; a secondary or principal maximum 
occurs betwixt 9h A.M. and lh P.M. The least values of the negative mean difference occurs ahout the same 
hours in summer as the greatest values occur in winter, namely, between 8h P.M. and midnight. 

11.\G. A...'lD MET. OB8. 1845 .\~D 1846. 
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3d, The mean difference, independent of sign, has the following epochs of maximum and minimum. 

Maximum, 
Minimum, 
Maximum, 
::\Iinimum, 

Nov. Dec. Jan. 
+ 8h P.M. 

_6~h A.M. 

10h A.M. 

3h P.M. 

Feb. March, April. 
+ 2h A.M. 

- 6h A.M. to 6h P.M. 

May, June, July. 
+ 2h P.M. 

_9 h P.M. 

Aug. Sept. Oct. 
11h P.M. 

3lh A.M. 

10h A.M. 

6h P.M. 

77. The opposition in the epochs of maximum and minimum is even more considerable for the mean dif­
ference than for its positive and negative elements. We find, as has already been found for the magnetic 
declination, No. 45, that the diurnal law of disturbance of the horizontal component varies with season, and 
that the law for summer is nearly the reverse of that for winter. In summer, the minimum disturbance occurs 
about 8h P.M., which is the hour of the maximum disturbance in winter; in summer, the maximum disturbance 
occurs about' 3h P.M., which is the hour of a minimum in winter, which differs little in value from the principal 
minimum; the law for autumn also differs considerably from that for spring, the least values of the disturhance 
occur in the latter between 6h A.M and 6h P.M., while the greatest values occur in the former between 8h A.M. 

and 4h P.M. 

78. Probable Error of Observations of the Horizontal Component.-At Makerstoun, in years of moderate 
disturbance, the probable error of an observation of the horizontal component from the monthly mean for the 
hour of observation has its least values as follow :-

Winter, between 4h A.M. and 4h P.M., the probable error being less than 0·0004 of the whole component. 
Spring, ......... 6h A.M .... 6h P.M ........................................ 0,0005 .......................... . 
Summer, ......... 8h P.M .... 8h A.M. .. ..................................... 0·0003 .......................... . 
Autumn, 3h and 4h A.M. and 6h P.M. • ....................................... 0'0004 .......................... . 

Variation of the Horizontal Component with reference to the Moon's Hour-Angle.-The following Tahle 
has been formed from Table XXX!., 1844, p. 391, and Table XXV!., p. 15, of the present volume. 

TABf.JE 37.-Variations of the Horizontal Component of Magnetic Force with reference to the Moon' 8 

Hour-Angle for the Winter and Summer Lunations, and for all the Lunations of the Years 1844 
and 1845. 

Moon's 
Hour 

Winter Lunations. Summer Lunations. All the Lunations. 

Angle. II I 
__ h. __ m_._II_~_:_:_4_4·_'I __ o_.:_:_45_· __ II __ o_:_e_an_· __ 1 __ o.oo_l8_4_4_·_I __ o_.:_:_45_· __ i_o_.~_oe_a_n_·_I_~_~_84_4_, __ , __ ~:_:_4_5'_1 ~:e~ 

o 0 - 0066 - 0018 - 0042 + 0029 + 0050 + 0039 - 0019 + 0014 I - 0002 
2 25 - 0132 + 0131 0000 + 0021 + 0163 I + 0091 - 0056 + 0147 I + 0045 
4 20 -0059 -0107 -0083 +0018 +0081 1 +0049 -0021 -0019 -0020 
6 15 -0046 -0046 -0046 -0028 -0004 -0016 -0037 -0026;~ -0031 
8 10 +0004 -0112 -0054 -0060 -0182 -0121 -0028 -0143//

1 10 5 -0036 -0021 -0028 -0012 +0029 +0008 -0023 +0003 
12 0 I! +0122 +0029 +0075 +0086 +0102 +0093 +0104 +0063 
13 55 +0099 +0074 +0086 +0157 I +0092 +0124 +0128 +0083 I 
15 50 -0001 +0123 +0061 +u030 -0039 -0005 +0014 +0049 
17 45 +0093 +0047 +0070 -0053 -0102 -0078 +0014 -002]. 
19 40 +0065 -0025 +0020 -0126 -0130 -0128 -0031 -0073 II 
21 35 -0028 -0081 -0054 -0056 -0055 I, -0056 -0044 - 0068 1 

79. The following are the conclusions from Table 37. 

-0085 
-0010 
+0083 
+0105 
+0031 
-0003 
-0052 
-0056 

There are four independent results in this Table, two for the winter lunations of 1844 and 1845, and two 
for the summer lunations of the same years; the other columns are derived from these: of the four res.ults 
three give the same law so nearly, that the result for the two years may be derived from either with but lIttle 
error in epochs; that result from the last column of the Table is as follows:-

A maximum of the horizontal component about Ii hours after the inferior transit. 
A minimum ........ '" ................ ,. ... ....... 3 hours before the superior transit. 
A maximum ................................ ...... 2 hours after the superior transit. 
A minimuIll ..... ... .. .. ... ........... ........... 8 hours after the superior transit. 
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80. The result for the winter Iunations of 1844 agrees with this, in she\yinp: a maximum immediately after 
the inferior transit; but differs from it in having the minimum about the hOllr of the sccollli maximum for the 
other periods; this difference, it is conceived, is chieHy the eitect of disturbances, as has IJel'1l fOHnd wlwll the 
lar[er disturbances were eliminated. (See the volume fiw 1B44, p. aGo.) 

VERTICAL COMPONENT 01,' ~IAGNBTIC FORCE. 

81. Observations for the absolute value of the vcrtical component wer(~ made in IB-W ill tIt(· IIlHllller 
described in the Introduction to the Observations for 1B~~, p. liii. (foot-note), hut they han~ Hot heell l'edlll'ed; 
indeed, it is doubtful whether the dimensions of the magnets employed, awl the errors of tlw ill:-:tl'\lllll'llf 'n'\'(~ 
likely to admit a sufficiently accurate result. \\'t~ lllay (le(luee the ah:-:ollltl' value of th(' '-('1'tieal ('OlllP()\\('lIt 

from the observations for the horizontal component and lIlag'uetie (lip; a:-::-:llIl1ill,~ tlt(~ latter = 71' 1.)' for tht' 
year 1B45, we find the mean value of the former frolll tlw oh:-:e\'\"atioll:-: with tl\(' l:tr,~e dell'Ttill,!!.· bar (la:-:t 
('olumn ofrrahle 21) for the year 1845 =:3';H3:37 ;-\\hellce the ah:-:()lllt(~ "al\l(' 01' t1w vcrli(';t1 (~()lIlpOI\('lIt of 
magnetic force for 1845 =9'9680. The following results are d(~d\leed wholly frolll the oh:-:('natiolls of the 
ltalance magnetometer: the variations are ,given ill parts of the whole wdieal ('0111 pOI WI tt; H:-::-:IIIIWt! p(llial to Hllity. 

TABLE 38.-Monthly Means of the Variations of the Vertical Component of l\la,!2,'lwtie Fore(~ at 

l\lakerstoun. 

__ ':\Ionth_. _:~~L 1"~I~~_'_1 ~~45. ~~1._~~"7~!_1~~_ 
January \.012155 ·0(J0905 I ·007H:lH ·005~!O1 ·OO:I~1l7 ·(J(J252:1' I. ·(JO I HHO I 
February ! ·011988 i ·OOU708 ·()0745~ ·OO;j()l() ·()():~7:37· ·002():W ·001 tWO 

I I March I ·011195 ·OOO:l25 ·007:H I ·005175 ·OO:H;G:l ·002(j;j() ·00 l(jH1 
April ' ·01111() ·008()()2 ·007:~~1 ·O();")a(j 1 ·00:3;")2(j ·002(j(jf) ·00 D7!J 
}hy ! ·01132:3 ·0088()'1 ·()070G2 ·O{);") U)2 ·OO:Hi():~ ·002S()!) ·()01 OH5 
JUlie ·011167 i ·008878 .O()G817 ·OO;")O:H ·OO:W:W ·O()2ISb ·()OO!):Hi 
July ·01088:l' ·OO~7:~2 ·00(j;")52 ·001710 I ·00:3H:HJ ·O():2II;j ·00 I S(j I 
August ·010797' ·0085G2 .OOG:311 ·001G13I ·OO:W78 ·002181 ·OOII!)7 
September ·010672 ·008158 ·()0()2G7 ·0015:l1 1 ·OO:li)81 ·002111 ·00070;) 
October ·010171 ·()081:18 ·OOGI2!) ·001:nO I ·OO:l20(j ·0022!J!) ·()OI:~5'1 

November ·010:355 ·OOHI09 ·006};");) .OO'1:HJ7: ·002H!)9 ·002:H'1 ·OOI:W\ 
December I ·010129 : ·007092 ·OOGOOa ·001:n 51 ·002li1:l ·0021 (jS ·00 I :HG 

82. Table 38 contains the monthly means of the halanec mag-netometer reading-s, as deduced fJ'OIII the regular 
daily ohservations; these in 1848 and 1849 were only two daily. From 18,12 to 1B47 the l,alance nec(lIe 
occupied a position at ]'ight aUf/I(,s to the magnetic meridian; in 1B48 and 1B4H its position was in the m:t,!!'­
netic meridian. rrhe monthly means diminish with a few exceptions from month to month throughout th(· 
whole period. rt.'he yearly means of the variations and secular ehanges are given in fI'abl() :i!L 

TABLE 39.-Yearly Means of the Variation~ of the Yertical Component of :Magnetic Force, 

with the Secular Change. 

Year. 

Mean of 
Variations 
of Vertical 
Component. 

I 
I 

Secular Chang'~. 

ear 0 ear. L' v y 
I
-Y- t -Y - 1 ~Iean of Each I' During Each 

I ~. our J ears. I ear. 
--·--1·------- ------i------I------

I ' I 0·002327 1842 
1843 
1844 
1845 
1846 
1847 
1848 
1849 

0·011073 
·008774 
·006781 
·004953 
·00:~519 

·002427 
·001357 
·000430 

0·002299 [' 2108 
1993 1966 
1828 1733 
1434 0·001888 I 1151 
1092 1587, 1077 
1070 1356 i 0867 
0927 1131 1125 
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H:-~. 'rhe numbers in the last column of Table 39 have been obtained by comparing the mean of the first six 
mOllths of the year, for which the secular change is sought. with that for the corresponding six months of the 
following- year, and the mean for the last six months with the corresponding months of the preceding year; thl' 
llI(~an of the two is taken for the secular change during the year: only one comparison could be made for Hl42 
awl for 1B4B. 

Bcj. rrllC vertical component has diminished from year to year; the value of the secular change has aho 
dimillishetl since 1842; the greatest diminution occurring in the year 1846, after which year the value of th .. 
s(~eulal' cllUnge has llot varied greatly: it was least in 1848, and appears as large in 1849 as in 1846. It i~ 
probable that the apparent secular chang-e is partially, if not wholly, due to loss of magnetism in the needle, 
(~speeially in the first four years. (See the Section llfwJnetic Dip.) 

Bn. When we detluce the yearly value of the vertical component of magnetic force from the days selected a~ 
ll(~arl.v free frolll irregular disturbance in 1844 and 1845 (see volume for 1844, p. 384, and Table XXXVII., 
p. 21, of this vol HIlle), and compare the::le values with those obtained from all the ordinary observations in 
(·:tell y(~al', we iind, that the yearly mean of the vertical component deduced from the nearly undisturbed days 

J II 1[1·+,+ is greater than that deduced from all the hourly observations of the year, by 0'000021 
111 lllcj5 ..........................•......... " '" ., ............................................... 0'000039 

Tlt(~ ('ll;~et of disturl,ance iu both years was to diminish the mean value of the vertical component on tlH' 
a\'(~r(l!!,'e by O·()000:30. Sec Nos. 38 and 5 .. 1. 

Btl. A J/'J/U,(ll PtJ'iod of tlw Vertical Componcnt.-In the discussion of the observations for 1844 it was found 
that the result for the annual period differed considerably from that obtained for the previous year; separate 
di~cllssi()lls of the ohservations for the different years shewetl so many differences, that it was concluded that 
tl\(~ illstl'lllnent was incapable of exhibiting the law, if any such existed; this conclusion was quite in accordance 
with that pre\'iously made by those who had examined the instrument with the greatest care. A combination 
of the results for several years, however, has rendered it probable that the errors of the instrument or irregu­
lal'ities ill tl)() law hase been eliminated to a considerable extent, and that the true law has heen obtained; this 
will appear f't'Ol11 the following discussion. 

T.\ In, I.] 40.-Monthly Variations of the Vertical Component of Magnetic Force, free from Regular 

Secular Change. 

I 
I' M""h.' AP'il.1 ""y. 

: 

~ 
Y('aI'S, • lan. 1"1'0. June. July. I Aug . Sept. Oct. Nov. Dec. 

I 
I, 
--·----1 ---.---- ----- ---1 -- --- --'--- --- -- - ---

J )I'('t! x. I" (1'01111 lI'Ollil 0'000 0'\1110 'I 0'000 0'000 0'000 0'000 0'0011 MIOII 0-000 ()·ooo 
I Hl:~-() +086 - o:~o -064 -051 -OGO +094 +031 +016 -009 -054 +013 +028 
Itq~ -7-8-9 1-014 +027 -071 -097 -121 -113 +028 : -088 -127 + 137 +229 +215 
l:H~-!) 1+ 036 , -001 -068 -075 -090 -010 +030 -036 -068 +OH + 121 + 122 
18-1:2-7 ! -007 -0'16 -099 -052 -040 +0(:i5 +011 -005 -002 +008 +088 +079 

1 
1 

'rahle 40 has beeIl formed in the following manner: The monthly means for the different groups of 
years having been obtained from Table 38, the means for each group were corrected for secular change in the , 
lltaUlH'l' described No.8, the secular change employed being the mean for the respective years in the last 
column of Tahle 39; the numhers in Table 40 are the variations about the yearly mean for each corrected group. 

Hi. 'rhe foul' years 184:3-6 are those best fitted for exhibiting the annual law, the diurnal series of obserya­
tiOll:- being sufliciently large to giye the monthly mean without any considerable error. The result from this 
group is as follmys: The vertical component is a maximum in June and January, and it is a minimum in 
April and October. The remaining four years, especially the years 1848 and 1849, though but indifferently fitted 
to exhihit a law liable to 80 lllany irregularities, (owing to the fewness of the observations made daily, and to 
the g'l'cat ma,g'netic distnrhances in the last t\yO years,) yet they exhibit a rough approximation to the sam.e 
resnlt: for this group, the vertical component is a maximum in November and December, a secondary maXI­
mum occurrin,g' in .T uly; antI it is a minimum in }Iay and September. The group of six years, 1842-7, inch~des 
all the years during whieh a sntlicient number of daily observations were made to give moderate approximatIOns 
to the monthly means, and this group indicates a law similar to that from the four years 1843-6. Neglectin!! 
at present the considerations in favour of the law obtained from the four best years, the chief source of dou~t ~s 
to the value of the result, is to be found in the irregularity and great variation of the secular change to be elImI­
nated. In order to examine the monthly means free from this objection the following Table has been formed. 
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TABLE 41.-Mean Change of the Value of the Vertical Component from Month to Montll for 
different Groups of Years, as deduced from Ta,ble 38. 

1 , I 'I I: Dec. .Tan. Feb. March I April 'Tny i .TuliP I .July /' Aug. Sept. Oet. Nov. 
to to Mean. 

Nov. 1)1'('. 

Years., to to to to to to. to I to to to 
Ii Jan. Peb.' March. April. May. .lune.: .July. Aug., Srpt. I Oct. 

pre~il,-;;;-oo- ~:~ o~;;-~ ~!~-I-;;~I~;'O(lI~---I-o-'O-Oll--I~---1 
1843-61,-2191-261 -178 -135 -It>O +008,-208 -1hO ,-1,0 I-IHO 
1842~9 ii-2051-16? -191 -137 -11,1 -018 i-on~ I-I?,! -161 ,-O.I!) 
1842-7 !:-194 1-18.3 -197 -097

1

-1:32 -0:3H 1-1961-\;)~) -1'11-l.H 

-----

0'(100 0'000 

-o7S - 12!J 
- O·lD ,- 128 

,'-
0'000 

-15(j 
- 128 

-OG1 I - 15;~ - 1·11 
I 

88. Considering the numbers for the years 18-1:3-G, we tiIHl that the mean chang-e of the vel'tical eOll1ponent 
from one month to the next = 0'000156, that the diminution in the months fl'Olll ])ecelllh(~I' to Mareh and thHll 
.r une to October was !!r(',ater than the mean, while those from March to .r Hne alld fl'Ol1l ()d()b(~\' to Decem her 
were le.'1.'1; the other groups give nearly the same result, which is (Inite in aceol'(lnne(~ with that from rrahle 40. 
From both Tables we feel entitled to state the following as the annual law,- 'I'lutf t111'11('/'fi(~I/,l ('OIll/I(I'fI('Ut of 
lIu79uetic force is a ma,rimum near the solsti,(,(,S ((lUl (/, lliini'Hl(im, 'liel/!' tlw ('(fllil/li.I'f's. I t will he ol.served tlwf 

this is precisely the law already deduced for the horizontal component No. 56; had it lIot heen for this remark­
able coincidence in a law with two maxima and two minima, ohtainetl from two instruments of the most (liti()rent 
principles, the conclusions deduced from the ohservations of the halance magnet woula have heen kft with 
whatever weight they might appear to physicists to deserve; hut it is conceivcd that tlw agreement is too con­
siderable and too remarkable to omit adducing it as evidence in estimating' the accuracy of this result for 
the vertical component. 

89. If we compare the monthly means deduced from the days sclectc(l in ()ach lJIonth as n(~al'ly free from in­
termittent disturbance, with those deduced from all the hourly ohservations ill the COIT()spolI(iing' months, we 
tind the latter less ( -) or greater ( + ) by .the following (pmntities. 

Year. Prefix. .Tan. Feb. :\Iareh. April. May. • TUII(!. • July. Aug-. :-';ppt. (let. Nu\,. Dec . 

184-1, 0'000 -039 +096 -124 +003 -071 -0:31 - ():~1 -020 -UtB -O,4:{ + O(Hi +0.51 
1845, 0'000 -068 -036 -039 -086 -061 + 01B -O,1f) -OBI -04H - 0-1G +OOB +024 

)Iean, 0'000 -053 +030 -081 -041 -066 -006 -0·10 -055 -04B -044, +007 +037 

The numbers differ considerably in some cases for the same month in t]w two years; a greater number 
of partial results are therefore evidently required for a good mean. The mean of' hoth years shews, that the dis­
turbed means were greater than the undisturhed in N ovemher, December, and Fehruary (or, ahout the wint(~r 
solstice), and less in all the other months, the diminution b()ing greatest in M arch, May, and August. 

Differences of the Daily Me(lnS of the Vertical Cmnporu:rtt froJn the ,Jfr:r.tns fo/' the NJ1'I'(!SI'IifUii'll!l J.l'lonth.'l.­
The discussion for 1844 will be found in the volume for that year, p. :~74, the results for 1845 and 1846 
are obtained from Tables XXXI. and LXIII., pages 18 and :~5 of this volume. 

90. The conclusions from Table 42 are :-

1st, That the positive departures of the daily mean vertical component from the monthly mean value are 
greatest in September and in February, and that they are least in .T anuary and .June. 

2rl, That the negative departures of the daily mean from the monthly mean are greatest in September, 
.January, and May, and least in :March and July. 

3d, That the mean positive departure is most in excess of the mean negative departure in Fehruary, while 
the latter is most in excess of the former in .T anuary, and in the months from March to .J une; with the excep­
tion of February, the mean negative departure is greater than the mean positive departure in the first six months 
of the year; and, with the exception of August, the reverse is the case for the last six months. 

4th, That the mean departure of the daily mean from the monthly mean (without reference to sign) is 
greatest in September, and least in March. 

5th, The mean departure of the daily mean vertical component from the monthly mean for 1844 = 0'000105 
............................................... , ................................................ 1845 = 0'000117 
................................................................................................ 1846 = 0'000131 
•........................................................................................... 3 years = 0'000118 

lUG. AND MET. OBS. 1845 A...~D 1846. m 
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TABhl~ 42.-Means of the Positive and Negative Departures of the Daily Means from the Monthly 
Means of the Vertical Component of Magnetic Force, with their Differences. 

\
il i M N t' D t II I Mean Departures, without refer-" Mean Positive Departures. ean I ega lye epar ures. II t S· 

Diff. of ence 0 19n. 

)!onth. 1- 1844. 1845. 1846. "ean. I ~::.. 18'5.- 18.: I Mean. II D~;:~t. i 18 ••. -1 184:'1':8:: r'~':n~ 
__ ~I~ _______ 1 ________ 11 ___ , _______ 1 __ 

Prefix. :i (J.(J() (J'(Jf) ()·oo O'O(J 0'00 0'00 0'00 10'00 Ii 0'00 I 0'00 0'00 1 0'00 i 0-00 

Jan. II 0068 0112 0110 0097 0128 0164 0138 1 01431i-0046 0089! 0133 0122 I 0115 
Feb. : 0140 01:H 0167 0147 0119 0097 0142 I, 0119 :1+0028 0123 0]12 0153! 0129 
Mar. 1 0109 0048 0098 0085 0175 0077 0079' 0110 I' - 0025 ' 0] :35 0059 0088 0094 
April 10079 0090 0098 0089 0107 '0171 0099 0126' ::-oo:n 10091 0118 1 0099 1 0103 
May II,' 0124 0110 0104 011:3 0155 0176 0088! 0140 :,1, -0027 0138 0136! 0095 Ii 0123 
June 0091 0082 0123 0099 0162 0088 0144 0131 i,' - 0032 : 0117 0084 I 0133 0111 
July II 0092 0098 0191 0127 0115 0091 0127 0111: +0016 ! 0102 0094 0153! 0116 
Aug. II 0084 0090 0161 0112 0078 0168 0116 0121- 0009 0081 0117 I 0135 0111 
Sept. i'I0066 0124 0292 0161 0118 0144 0183 0148 +0013 I 0085 i 0133 : 0225 0148 
Oct. i

l 
0117 0111 0158 0130 0]26 0084 0172 0127 +0003! 0121 j 0097 0165 0128 

Nov. 1, 0]15 0109 0168 0131 0084 0194 0112 0130 '+0001 0097 0140 0134',0124 
Dec. :1 01 ]:3 (}209 0053 0125 0070 OlO7 0105 0114 +0011 0087 1 0]86 0071 0115 

Ii i I I 

'r A Bl.JN 43.-Mean Diurnal Range of the Vertica,l Component of Magnetic Force, as deduced from 
the Ordinary Daily Observations. 

, 

Year. .Jall. 

Prl'tix. 10·O() 
18e13 ! 0330 
1844 i Oe181 
1845 I 0812 
184H " 0251 

II 
) 'I 

18
e
13}i 0290 

1846 

1844}1' ()t'4(' 
1845 Ii tJ ) 

I, 
I 

l\Iean )\1 
\1, 0468 

of all Jil 
I, 

~'eb. Mareh. April. i May. June. .Tuly.! Aug. : Sept. Oct. I Nov. ' Dec. Ii Mean. 
I i 

'--;;:;'-- ;)~-)O-- ~---- u'(J~ ~,;;-!~ o·~~- u;;----;;;;-I-;;:;-I--;;:;,--
0374 0480 I (J3~84 0562 0:396 0490 I 0473 ,0502 0444' 0305 I 0364 .! 0450 
0584 1202 1161 0830 043:3 0522; 0944 0936 1058: 1034 I, 0489 : 0806 
06:30 0849 I 0859 0662 0461 0537: 0797 I 0924 0601' 0497 ! 0504 0678 
0310 0501 10811 0876: 0681 '1096 1204 1445 1098 0871! 0332

i 
079:3 

0342 0490 i 0747 , 0719 \ 0538 

0607 1025 lOll 
I 

0746 1 Oe147 

0471 0758 I 0879 0732 

0838 0973 

0529 0870 0930 

0661 , 0854 0952 

! 0771 i 0588 

0829 i 0765 

I 

i 0800 0677 

0348 0621 
I 

0496 ! 0742 

i 0422,! 0682 
i 

I I 

r ____________________ ~ __ ~ ____________________________________________ ~ 

}} 1. Anu/((d V<f'l'i'ltlotl oft/Ie Diurnal Ranges of the Vertical Component of ..Llfagnetic Forcc.-From the num­
hers in Tahle -13, it appears, that the diurnal range of the vertical component is greatest at the equinoxes, and 
that it is least at the solstices. The values in Table -13 are deduced from the ordinary daily observations in 
the various years. When we consider the diurnal ranges from all the observations made in each of the years 
18-14 and 18-15 (in the manner already noted for the magnetic declination No. 12), we obtain the following 
means for the several months in each year, (prefix 0'00.) 

.Jun. }<'eb. March. • -\pril. ~[ay. June. .Tuly. Aug. Sept. Oct . Nov. Dec. ~[ean. 

18-14, 0496 0729 1373 1327 0964 0442 0545 1064 1050 1171 1182 0522 0905 
18-15, 0943 0686 0934 0924 0697 0464 0546 0820 0961 0634 0540 0560 0726 

~lean, 0719 0707 1153 1125 0830 0453 0545 0942 1005 0902 0861 0541 0815 

11hese means give the same law as has already been deduced from Table 43; the values are greater than 
those for the same years deduced from the ordinary daily observations, but the increase is considerably less 
than in the C<'lses of the magnetic decliuatiou and horizontal component. 
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Annual Variation of the Ranges of the J.lfonthl!l J[can Diurnal Val·iatioll of t1u~ Vt'l'tica! COlllpOlll'ld.­
In the previous Table we have given the monthly means of the diurnal ranges observed f()l' each day, the follow­
ing Table contains the diurnal range of the hourly means for each month, those for 1844 and 1845 only l)eill.!!, 
eomparable with each other. 

TABLE 44.-Ranges of the Mean Diurnal Variation of the Vertical Component of Magnetic Foree. 

II Feb. Ma"h·1 April. I May. i:~ ! 

! Year. Ii Jan. • Tuly. .\ug . :::;ept. Oct. Nov. ])('('. 'I' ('a1·. 
I 

! --:1-· 
: 0'00 0'00 O·O(} 1 0'00 I 0'00 , 0'00 0'00 0·1)1) , n,oll IHIIl 0'00 (I·tlO (1'00 

1843 0210 0239 0284 0594. 0:302 025H 028!) 02H2 0:30 1 O:W7 019;; 02!U 0252 
1844 0271 0273 0688 0705: 0516 02:3:3 02D8 05b7 on J(j 0702 O;;HH 0:.W2 0'1 I!) 
1845 0440 0412 0629 0581 [ 0432 02(-il 02!):3 (Hlil O(ili u:w;; 

~ 
02!)G O:L-,.; O:l!)!) 

1846 0181 OH::i8 03fiO 0588 0606 0403 0776 OH07 ! ono mHi:l O(iOI 0177 o 17!) 

Mean}1 0250 0258 0540 0716 0522 , 0257 0112 O(jOH O{)(jlj 05(;1 O:3Ij:l 0:2(;0 0·122 
of all ,I 

92. The last line of Table 44, which is deduced ii'om ohservations for the fOlll' Yl'ar:o;, as ill rl'al,ll~+B, shews 
the law already obtain eel from Tahle 43, hut in a more marked manner. III the c()rr~spt)l\(lill/.!: (lis(,llssiolls fo\' till' 
\lcclination (No. 14) and for the horizontal component (~o. 62), it was found that ill tlw eOlllitillatioll of tillt\' 
years' observations, the differences hetween the diurnal rallge at the slimmer so\stie(', alld fo\' thl.~ p\'el'l~(lill/.!: alld 
succeeding months, was considerably diminished; this is not the case f()}' the \"ertieal COlllpOIWlIt; tlH~ rall~(' at 
the equinoxes of the hourly mean variation is nearly three times the range at the solstices. WhCII, llOw(~ve\', 
we consider the ranges of the hourly mean variation, as deduced from days selected ncarly free from (listllrhall('('s, 
we obtain a result similar to that for the other clements. r'phc following are the ranges of the honrly means til!' 
each month deduced from the selected days in 1B44 and 1845 (see 1844, p. :379, and p. 21 of this volume) :-

Prefix.: .Tan. Feb. March. 

()·OO I 0124 0124 0180 
April. 

0186 
~Iay. 

0223 
.June. 

0238 
. July. 

0196 
Aug. 

0190 
Hcpt. 

0257 
~ )ct. 

0200 
;>lOY. I h~e . 

() 1 (j7 () l:Hi 

From these it appears, that the diurnal range of the mean variation, when unaflccted hy interlllittent dl'itttl'h­
ance, varies little from ):Iarch to October, the irregularities in the values heinl! (lue in all prohahility to clis­
tnrbance remaining in the selected days. 

93. On the whole it is evident for all the three clements, that the law of tlw variatioll \vith seasoll of tIll' 
range of the hourly variations when unaflected by intermittent disturhullce is as follows :-A gradual inereas(' 
from the winter solstice till the vernal equinox, little variation from the vernal till the autumnal eqlliuox, and 
a gradual decrease from thence till the winter solstice. Intermittent clisturbanees incl't:ase th(~ clilll'Tlal ran,!!'t' 
greatly at the equinoxes, and more at the winter solstice than at the summer solstie(:. 

94. Annual Variation oj tIle J.lfCll1t J}ifff'r(''lt(~e oj It ISin!/le Obsl'rv(rtion oj tl/(' Vcrtil'l1l COIII1JII'flI'Jd fro/JI till 

Jlu1tthiy ..LYIean at the correspondinf/ llonr.-The following mean differences hav(~ been obtainell from rrahl~ L. 
1844, p. 389, and Table XLI. p. 23 of this volume :-

Year. Prefix. • Jan. Feu. folarch . . \pril. May. .June. .July . Aug. Hept. (kt. No\'. I)ee. i ,\Iean. 

1844, 0'000 123 157 294 224 203 144 137 172 191 247 199 12a I 1H4 
1845, 0·000 192 157 156 175 174 117 137 167 210 1 :39 l{)B 20H 1(;7 

)Iean, 0·000 157 157 225 200 188 130 137 170 200 193 1H3 H;5 
I 175 

These numbers give the same law as has already been ohtained for the other two elements. 111w lIlean 
difference of an observation of the vertical component is greatest at the cfluilloxes, and least at th(~ solstiees 
(see No. 16). 

95. Annual Variation of the Number of ObSerV(ltions oj the Vertical Component which wae !p'c(tter tl/l,o, tILl 
... lIonthly Means for the corresponding Hours.-The numbers in 100 observations for each munth of the years 
1844 and 1845 are as follow :-

Jan. I<'eb. March. April. May. June. • July. Aug. Sept. Oet. YOY. Dec. :'If !~!I.Jl • 

1844, 53'0 49·5 57·7 49·8 52'5 55·7 55'4 52'0 55·0 50'0 46'5 40'7 51'[) 
1845, 55'7 54·9 55·8 59'3 54·8 51·5 54'3 57'4 50·6 56'3 53'5 43'2 53'H 

)Iean, 54'4 52·2 56·7 54·5 53'6 53·6 54'8 [)4'7 52'8 53·1 50'0 41·n 52'7 



GENERAL RESULTS OF THE ~iAKERSTOUN OBSERVATIONS. 

I n the mean of both years, each month, with the exception of November and December, has more observation:­
greater than the monthly mean than it has less, the excess l)eing from 5 to 13 in 100; in November the num­
bers of positive and negative departures are equal, and in December the greatest difference occurs between thp 
positive and negative departures, the latter being greater than the former by 16 in 100. 

MONTHLY V AHIATIONS FOR THE VERTICAL COMPONENT. 

T AHI,E 45.-Mean Variations of the Vertical Component of Magnetic Force free from Regular 

Secular Change, with reference to the Moon's Age and Declination. 

il , 

I 
II 

After 
Moon's 184:3. 1844. 184G. 1846. Mean. Moon 1843. 1844. 1~45. 1846. I Mean. 
Age. farthest 

I __ I: __ J ___ , __ - ___ North. 
------- i-;;;---------- ---- ,----

... d. I' II''''' I II''''' "."" 1 0'00 0'00 d. d. 0'00 0'00 0'00 I 0'00 
]i-Ili /-0016 -0062 -0010 1+ 0020 -0017 27- 1 i +0053 +0038 -0005 -0005 '+0020 
17-2() 1+0012 [-0002 +0012 i+OOIl6 +0022 2- 5 +0044 -0008 -0064 +0010 -0004 
21-21 1'+001:3 +0011 '+0005 1+0016 +0027 6- 8 +0008 -0004 +OOOG -0047 -0009 
25 - 28 '+0031 1+ 0015 1- 0027 • - 00:1I -0003 9 - 12 -0018 -0026 +0001 +0003 -0010 
2!)- 1 1- 0027 + 0008 - 0022 - 0001 -00]] 13-15 +0020 +0012 + 001 I +0005 +0012 
2- ;) '-0010 +0010 +0052 -0057 -0001 16-H) -0036 +0004 +0050 -0048 1- 0007 
(;- 9 + 0027 ,+ 003] + OOO(j - 0023 

1+
0010 20-22 - 0048 -0015 +0025 +0034 '1-0001 

1O-]:~ -002H 1-0042 -0019 -0016 11- 002G 23-26 -0028 0000 -0023 +0048 i- OOOI 
, 

I 

VOI'l({tiuns of the Dail.lJ lJfcan Vertical Component, with reference to the .iWoon's Age and Declination.­
rrahle 45 has been formed from the Tables in previous volumes, and in this volume, pages 18 and 35; the 
means fiH' :~ or 4 days are given, positive when greater than the mean for the year, and negative when less. 

!)(). rrhe conclusions from the means of 4 years in rrable 45, arc,-
1st, rrhat the vertical component is a maximum at the quadratures, and a minimum at conjunction and 

at oppositioll; the principal maximum occurs about 7 days after opposition, and the secondary maximum about 
i (lays after conjunction; the diHerence of the values of the two maxima is due chiefly to the year 1846, 
the onlv year which docs not exhihit two maxima and two minima. 

2(i, ·rrhat the vertical component is a maximum when the moon is farthest north, and also when it is 
litrthest south, and between these epochs it is a minimum; the minima occurring when the moon is rather 
south of the l'<Juator. rl'his result is shewn, though with some irregularity, in the numbers for each year. It 
should he remembered, in glancing over these rrables, that the number which indicates a maximum may have 
the neg'atiye sign, and that which indicates a minimum may have the positive sign; thus, in 1845 the prin­
eipal maximulll occurs about 4 days after the moon's greatest south declination, the secondary maximum occur!' 
whell the moon is farthest north, and the minima occur when the moon is itbout 3 days north of the equator. 

VOI'iotion of the Diurnal Rml.qe of the Vertical Compoucllt, 'with l'lfaence to tlle .ftfoon's Age and Declinfl­
tio?l.-The means of groups of days given in Table 46, have been deduced from the Tables in former volumes, 
and in this volume, pages 19 and 36. 

rrABLE 46.-Diul'nal Range of the Vertical Component of Magnetic Force, with reference to the 

Moon's Age and Declination. 

Moou"s 
1843. Age. 

\i .After II II 

18H. 1845. 1846. I! Moan. ,:":';:t 111843 .. 1844. 1845. 1846. Mean. 

;--. 

d. d. 0'00 

I :: North. I i 
--1'-----1--- --- ---i,--- ----'1--:--- ----- ---

0"00 10'00 0'00 1,0'00 d. d. :i 0-00 1/
0'00 0'00 0'00 I' 0-00 

14---16 
17-20 
21-24 
25-28 
29-- I 
2- 5 
6- 9 

10-1::$ 

0,123 
0406 
0316 
0502 
0374 
0395 
0678 
0505 

1238 0617 0943 Ii 0805 27- 1 :: 0535 0578 0587 0829 0632 
1149 0737 1141 I:,.' 0858 2- 5 ! 0596 I 0930 0976 0637 i 0785 
0544 I 0700 0870 i 0607 6- 8 0465: 0850 0776 0738 I 0707 
0"146 0658 0568:, 0543 9-12 0384 I 0657 0681 1113 0709 
0540 0610 0731 I: 0564 ]3-15 0503 I 0626 0482 0637 0562 
0463 0()27 0640, 0531 1/5-19 0382 i 0i73 0767 0518 0610 
0688 0710 0875 I, 0738 20-22' 0349 I 0872 0475 1068 0691 
1221 I 0618 0761 I 0i76 23-26: 0426 i 0946 0478 0952 0700 I! , 

I I ': 



DIURNAL VARIATIONS FOR THE VERTICAL COMPONENT OF MAGNETIC FORCE. Ii 

97. From Table 46 we conclude, 
1st, That the diurnal range of the vertical component is greatest immediately after opposition, and that 

it is least about conjunction; there is the appearance of a secondary maximum at conjunction in three of t]w 
years, and in the means of all. 
. 2d, That the diurnal range is a minimum when the moon is farthest south, and also when it is TIlrthc::;t 
north, and that it is a maximum when the moon is north of the equator. 

TABLE 47.-Mean Difference of a Single Observation of the Vertical Component of Magnetic Foree, 
from the Monthly Mean at the corresponding Hour, with reference to the Moon's Age and 
Declination. . 

I 
I \1 After 

Age. 1844. I 1845. Mean. tions. farthest 1844. 1845. 
I 

Mean. 
Varia­
tions. 

Moon's I Varia- 1\loon 

I North. 
---- --------,---- ----- ---- --_. -1-----1------ ----

d. d. I 0'00 0'00 0'00 I 0'00 d. d. 1 0'00 
14-16 I 0219 0143 0181 + 0006 27- 1 . 0171 
17-20 I 0229 0152 0190 +0015 2- 5 0204 
21-24 0156 0173 0164 -0011 6- 8 I 0176 
25-28 0151 0186 0168 - 0007 9-12 0158 
29- 1 0173 0188 0180 + 0005 13-15 0162 
2- 5 0134 0163 0148 - 0027 16-19 0206 
6- 9 0185 0166 I 0175 0000 20-22 0181 

10-13 0240 0157 I 0198 +0023 23-26 0220 
I 

0'00 

0148 
0178 
0166 
0182 
0147 
0193 
0150 
0156 

0'00 

0159 
0191 
0171 
0170 
0154 
0199 
0165 
0188 

(j'(H) 

. - OO}() 
1+ 001() 

I! 

-0004 
-0005 
-0021 
+0024 
-0010 
+0013 

98. Variation of the Mran Difference of a 8in!lle Ob.'{ervation from the Month!:,! llfean fo'r the corre,<;TJondin!! 
HaUl', with reference to the ]}[oon's Age and Declination.-Table 47 has been formed from Table 41, p. aR6, 
1844, and Table XLII., p. 23, of this volume. The conclusions from Table 47 are nearly the same as those 
already made for the diurnal range, No. 97, they are as follow :-

l.~t, The mean difference of an observation of the vertical component from the monthly mean for the 
corresponding hour is a maximum ahout the time of opposition, and a minimum hefore and after conjunction, 
a secondary maximum occurring at conjunction. 

2d, The mean difference is a minimum when the moon is farthest north, and also when farthest south, 
maxima occurring between these epochs. 

The differences of the results for the single years from those for the mean of both are not greater than 
might be expected in such an investigation; the general agreement of the results, however, with those for the 
diurna1 ranges deduced from four years' observations is a confirmation of their accuracy. 

DIURNAL VARIATIONS }<'OR THE VERTICAL COMPONENT OJ<' MAGNETIC FORCE. 

Diurnal Variation of the Vertical Compancnt.-The following rrable has heen formed in the manner 
already described for the magnetic declination, No. 26; the means from which it has been formed wil1 he 
found in the previous volumes, and in this volume, pages 20 and 37. 

99. The following are the approximate epochs of the maxima and minima in appw'cnt time, as deduced 
from Table 48. 

Jan. Feb. March. April. May. June. July. Aug. Sept. Oct. Nov. Dec. 
h. m. h. m. h. m. h. m. h. m. h. m. h. m. h. m. h. m. h. m. h. m. h. m. 

~[ax. + 7 5 + 5 ·25 + 5 10 + 6 0 + 6 0 + 6 20 + 5 20 + 6 0 + 5 5 + 4 0 + 6 15 + 6 4!i 
Min. -14 0 -14 0 -14 0 -12 15 -13 45 13 45 -14 10 -13 15 -13 15 -16 30 -13 0 -16 20 
llax. 20 15 21 0 19 50 20 0 20 30 20 40 22 0 
l[in. 0 0 o 15 0 0 - o 10 23 55 23 40 23 30 

The principal maximum occurs between 4h P.M. and 7h P.M. in each month of the year; it occurs earliest in 
February and March of the first six months of the year, and in October and September of the remaining 
months; it occurs latest in January and December; and later in June than in the immediately preceding and 
succeeding months. A minimum occurs between midnight and 4h A.M. throughout the year, which is the prin­
cipal minimum excepting in June. 

Only one maximum and minimum occur in the diurnal variation for the four winter months, November to 
February; in the other months a secondary minimum occurs about noon, which becomes more distinct the nearer 
the time is to the summer solstice, when that minimum is better marked than the other near midnight. 

?tHG. AND MET. OBS. 1845 A~D 1846. n 



Iii GENERAL RESULTS OF THE MAKERSTOUN OBSERVATIONS. 

rrABJ.JE 48.-Diurnal Variations of the Vertical Oomponent of Magnetic Force, as deduced from the 
Regular Daily Observations made during the Four Years 1843 to 1846. 

Mak. 
Mean 
Time. 

I 
i Jan. I 

I I 

~'eb. March. April. May. I June.j July. Aug. 8ept'l Dot. Nov. D". 

-11-. ~Io-on 
12 13 i 0035 
13 1:3 'I 004() 

!-;;;;;- O'O() O-Of) ~I-;;;-I·;;;;-- ;;-- -;';-1-;;- 0-00 0-00 

0008 0061 0000 0036 0044 0051 0002 0033 i 0118 0000 0051 
0001 0017 0079 0001 0011 0018 0010 0000 1 0088 0002 0045 
0000 0000 0091 0000 0012 0000 0000 0042; 0060 0008 0016 
0001 0023 0156 0014 0048 0012 0044 0040 i 0040 0014 0001 
0013 0095 0137 0107 0071 0046 0118 0093 i 0000 0021 0002 
0010 0125 0194 0181 0091 0059 0 I 79 0144;1 0048 0031 0000 
0020 0159 0271 0247 0141 0110 0232 0212: 0132 00:39 0006 
00;37 0223 0323 0283 0175 0146 0295 0291 0232 0059 0019 
0044 0280 0:374 0286 0183 0165 0327 0329 0:304 0092 0040 
0059 0278 0391 0263 0140 0158 0330 0352 0350 0116 0047 
0060 0260 0372 0214 0087 0140 0296 0:367 0351 0110 0055 
0072 0241 0358 0182 0012 0082 0240 0344 0350 0129 0078 
0090 0227 0352 0178 0000 0076 0238 0372 0397 0176 0099 
0111 0269 0368 0216 0015 0113 0297 0435 042:3 0208 i 0126 
0151 0358 0446 028(j 0058 0169 0381 0529 0481 0242 0166 
0216 0417 0532 0390 0126 0274 0471 0618 0560 0317 0231 
0246 0464 0590 0448 0211 0365 0550 0656: 05()l 0363 02:35 
0258 0540 0696 051:3 0243 0412 0596 0666 i 0536 0340 0249 
0254 0518 0716 0522 0257 0402 0608 0544 i 0487 0428 0269 
0:220 i 04571 0654 0502, 0247 0385 0537 0486, 0440 I 0332 I 0253 
0204 I' 038:3 0518 0432 I 022- 0319' 04:34 i 0380 i 0:373 I 0242 I 0181 
0139 I 0260 0396 0321 I' 01;~ 0221 1 0259 10253 ! 0308 I 0159 0162 
0122 00931

1

0308 0244 0100 0161 10187 10177 I 0248 I 0077 0133 

14 13 0000 
15 1:3 0011 
1 (j 1:3 0007 
17 1:3 0008 
18 1:3 00:31 
19 13 0045 
20 13 0067 
21 1:3 007() 
22_ 13 0098 
2:3 1:3 0128 
o 1:3 01:39 
I 1:3 0 IGU 
:.! 1:3 0203 
:3 1:3 0220 
4 13 0221 
5 13 0241 
(j I:3 0241 
7]3 0250 
8 1:3 0244 
$) 1:3 0198 

I 0023 1 0120 0224 0176 I 0055 0102 1 0041 I 0108 1 0172 1 0029 , 0086 

1 () 1:3 0063 
11 1:3 0018 

TABLE 49.-Diurnal Variations of the Vertical Component of Magnetic Force for Different Periods, 
deduced from Table 48. 

i I: II Six Months. 

Mak. i Dec. March. May. July. ,I Sept. 11--- I 
}Iean 1 Jan. April. June. Aug_ Oct. Ii Sept. }Iurch 

Twelve 
Months. 

'rime. I .Feb. ! Nov. :1' to I to I 
I I ! l<'eb. 1 A.ug. 

--I--------I--!I--:---I--
h. JIl. I 0'00 0-00 0'00 0-00 ! 0-00 (i, 0'00 I 0-00 

12 13 -0075 -0270 -0143 -01961 -0201 1 -0138 I -0203 
13 13 i -0075 -0252 -0177 -0208 -0222 II -0148 I -0212 
14 13 i -OlOl -0255 -0177 -0222 -0214 II -0157 Ii -0218 
15 1:3 -OlO2 -0211 -0152 -019·1 -02:20:1 -0161 I -0186 
l() 1:3 - 0099 - 0184 - 0094 - 0140 - 0:21:3 II - 0156 : -0139 
]7 1:3 -0100 -0141 -0047 -0103 -0177 i -0138 -0097 
18 13 -00871 -0085 +0011 -0051 -01:23 ,i -0105 -0042 
19 13 -0072 -0027 +0046 -0002 -0057!! -0064 +0006 
20 13 - 005(j 1 + 0027 + 0051 + 0024 - 0009 II - 0032 + 0034 
:2 I 1:3 I - 0015 I + 0034 + 0018 + 0022 + 0022 I', - 00] 1 + 0025 
22 l:l I':,.' - 00:35 i + 0016 - 00:3:3 - 0004 + 0025 ., - 0005 - 0007 
2:3 13 - 0013 i - 000 I - 0086 ! - 0061 + 0023 II + 0005 - 0049 
o 1:3 + 000:3 - 0011 - 0094 I - 0065 + 0064 'j + 0033 - 0057 
I 13 Iii!', +0029 +0018 -0068 1 -00]7 +0104)i +0066 -0022 
:2 ]:l +0067 +0102 -0011 1+0053 +0166:i +0116 +0048 
:3 131'1 +0116 +0174 +00751 +0150 +0247!1 +0181 +0133 
4 13 /1 +0128 +0227 +0146 +0235 +0276 1/ +0202 +0203 
5 13 +0143 +0318 +0195 +0282 I +02631 +0203 +0265 
6 13 l'l,i" +0149 +0317 +0206

1

1 +0283 i +0235 it +0192 i, +02(}9 
7 13 + 0135 + 0255 + 0191 + 0239 i + 0168 + 0] ;) 1 + 0228 
8 13 i: +0104 +0150 I +0146 , +0154 I +0081 !i +009:2 : +0150 
9 1:3 i +0060 +00:28 /, +0065 +0018 I -0011! +0024 +OO:H 

10 1:3 III 0000 - 0100 -0011 1 - 0048 - 0084 - 0042 - 005:3 
11 13 • - 0064 - 0128 ! - 0068 - 0 151 I - 0148 - 0 I O{) - 0116 

Ii ! " 

0'00 

- 0171 
-0181 
-0188 
- 017:3 
-0]48 
-0118 
-0074 
-0030 

0000 
+0006 
-0007 
-0022 
-0012 
+0022 
+0082 
+0157 
+0202 
+0234 
+0230 
+0190 
+0121 
+0031 
-0048 
- 0111 



DI"GRNAL VARIATIONS FOR THE ·VERTICAL COMPONENT qF 3Lt\.GNETIC FOnCE. liii 

100. When we combine the means in groups in the manner already adopted for the mngnetic declilt:ltioll. 
~o. 31, we obtain the following epochs of maxima and minima in appftrcnt time (see Plate III.) 

Dec. Jan. Feb. March, April, May, June, .July, Aug. ~ept. Oet. N OY. 

)laximum, 5h 50m P.M. 51l 40m r.~I. 611 Om P.M. 5h 40m r.M. 411 25 Il1 1'.:\1. 
)1 inimum , 3h 40m A.M. 1211 10m A.M. 1h 45m A.M. 2h 10m A.M. 211 30m .\.1\1. 

)laximum, 811 40m A.M. 8h Om A.M. 81i 35 111 A.1\I. 

)linimum, Oh om Noon. 011 0 111 Noon. lIh 45m A.M. 

The conclusions from the epochs for these groups are quite similar to those already obtained from the epo('hs 
for the single months. The afternoon maximum occurs earliest in September to Novemher. 

TABLE 50.-Diurnal Variations of the Vertical Component of Magnetic Force for Different Periodl-l. 
deduced from Days selected as free from Irregular Disturbances, in the Years 1844 and 184u. 

, 

I Six Months. I' 
~llak. JDec. March. May. .Tuly. I Soept. I .- 1 'J'w('\ve 
n ean an. A'1 J' A I ct. I II '1 I 
T · F b prl . une. ug. N Sel)t. to March l' (lilt lR. lme. e . , ov. I 

I I J<'eb. I to Aug. Ii 

I~ t:i "-000018 "-000065 ~OO;;;;;;- ~~0069 '~~079! ":"~048 ':'~on61 '':''~'057 
13 13 - 0023 - 0069 - 0056 - 0071 - 0081 I - 0052 - 0065 II' - 0058 
14 13 -0028 -0038 -0038 -0060 -0070 i -0049 -0045 -0047 
15 13 -0035 -0026 -0003 -0031 -0067 ,I -0051 -00201'!i! -00:!5 
16 13 - 0040 - 0032 + 0030 + 00 11 - 00f):! Ii - 0051 + 0003 - 0024 
17 13 -0045 -0022 +0060 +0038 -0057 I -0051 +0025 -001:3 
18 13 - 0049 + 000:3 + 0077 + 0068 I - 0043 Ii - 001fj + 001H : + ()(JOI 
19 13 -0050 +0029 +0083 +0075 -0013\1 ·-00:31 +0062 1 +OOI(j 
20 18 -0035 +0058 +0071 I +0058 +0011 ~ -0010 +00()21· +002{j 
21 13 -0034 +0052 +0017 +0030 +0021 I'~ -0006 +00:3:3· +0013 
22 13 -0025 +0017 -0047 I -0004 +0002 ~ -0011 -0011 -0011 
23 13 -0014 -0034 -0112 -0071 -0012 I -0013 -0072 i -004:3 

I
i o 13 -0003 -0084 -0126 -0099 I -0018 ,: -0010 -0103 I -0057 

1 13 . + 0015 - 0058 - 0099 - 0081 + 0014 :; + 0014 - 007!) i - OO:!2 
2 13 1 + 0043 - 0008 - 0053 - 0040 + 0068 !; + 0055 - 00:34 1 + 00 10 
3 13 ' +0065 +0026 -0007 +0018 +0106 I +0085 +(JOI2 I +0049 
4 13 +0066 +0070 +0045 +0071 +0119 I' +0092 +0062 +0077 
5 13 + 0049 + 0083 + 0072 + 0086 + 0100 I +0074 + (WhO + 0077 
6 13 +0040 +0070 +0078 +0077 I +0072 +0056 +0075 +0065 
7 13 + 0039 + 0051 + 0065 + 0049 I + 004911 + 0044 + 0055 + 0049 
8 13 + 0036 + 0033 + 0051 + 0031 I + 0038 + 0037 + 00:38 + 00:37 
9 13 +0038 +0020 +0018 -0005 i +0004 I: +0021 +0011 +0016 

10 13 ! +0019 -0021 -00221-0029 -0026 I -0003 -0024 -0014 
11 13 ! - 0014 - 0053 - 0052 - 0063 I,· - 0072 Ii - 0043 - 0056 - 0049 

I' 

101. When we consider the diurnal variation as deduced from days se1ected as nearly free from inter­
mittent disturbance (No. 85), and as exhibited in the means, Table 50, and the dotted curves, Plate III., we 
find that the epochs of maximum are considerably altered as well as the whole form of the diurnal curve. 
The epochs of maxima and minima in apparent time are as follow :-

~laximum, 
Minimum, 
~Iaximurn, 
)linimum, 

Dec. Jan. Feb. 

3h 40m P.M. 

6h 40m A.M. 

March, April, 

5h 10m P.M. 

1h om A.M. 

8h 30m A.M. 

Oh 20m P.M. 

May, June, 

6h Om P.M. 

12h 20m A.M. 

7h om A.M. 

Oh Om Noon. 

July, Aug. 

511 10m P.M. 

12h 40m A.M. 

6h 55m A.M. 

Oh 20m P.M. 

8ept. Oct. N OY. 

4h 10m P.M. 

12h 55rn A.M. 

gh 10m A..M. 

Oh 5m P.M. 

Hence, in the undisturbed diurnal variation, the maximum of the vertical component occurs earliest in the 
months December to February, and latest in the months May and June. 

The form of the diurnal curve is quite different in the months November to February, from that for the 
other months: in the four winter months the diurnal curve is single, having but one maximum and minimum, 
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the latter occurring about 7h A.M., which is nearly the epoch of a maximum in the other months: in the months 
from March to September the diurnal curve is double, the maxima having nearly the same value in each 
month, and the minima also being nearly equal; the form of the diurnal curve from March to September is 
lIearly constant; in October the morning maximum becomes less marked, and it wholly disappears in Novem­
her. In .Tune the minima occur almost exactly at apparent midnight and noon, that at the latter time being 
on the whole hest marked; the maxima occur when the sun is near the prime vertical. 

102. Diurnal Variation of the Effect of Disturbance on the 111ean Vertical Component.-~rhe following­
rrahle contains the mean eflDct of disturbance upon the hourly means in each group of months, the assumption 
hcing made that the eflDcts of disturbance upon the means of the groups of months are flero; it will be seen 
from Nos. 89 and 85 that the means of the days selected as free from disturbance, are rather greater 
than the means for all the days; while this difference may be partially due to regular laws, it is also so small. 
(:olllpared with the actual differences in the following- Table, that the epochs for the zero of effect would 
he little altered if it were taken into account. It will be seen also that the epochs for each group vary little, 
though the effect of disturbance, as found No. 89, differs considerably in the different groups; thus, for the 
group December to February, the mean for all the selected days is 0'000005 greater than the mean for all the 
day~, while the mean of the selected days in March and April is 0'000061 less than the mean for all. 

TA BLI·; 51.-Differences of Disturbed and Undisturbed Diurnal Variations of the Vertical Com­
pOllent of Magnetic Force, as deduced from Tables 49 and 50, exhibiting the effect of Irregular 
Disturbance on the Hourly Mean Positions. 

In 

1.1 'I' 'I Six Months. I 
Mak. Dec. Sept. I I! 

Mean I .Tan. Marc?, May. July. I Oct. Sept. March I Twelve 

~~il-=~-' _ ~~ -=:-+_~, No~I __ Ft_e~_·_I __ A_~_g_. _li:_M_O=-
11. m. ' o·on 0'00 0'00 I 0'00 0'00 II 0'00 0'00 Ii 0-00 

]2 13 1,1-0057 -0205 -0080 -0127 -0122 il -0090 1 -01371~ -0114 
13 13 i -0052 -0183 -0121 -0137 -0141 ,I -0096 -0147 -0123 
14 13 i -oon -0217 -0139 -0162 -0144 I -0108 -0173 I -0141 
15 13 j -0067 -0185 -0149 -0163 -0153 I -0110 -0166, -0138 
16 13 -0059 -0152 -0124 -0151 -0150! -0105 -0142 I -0124 
17 13 i - 0055 - 0119 - 0107 - 0141 - 0120 - 0087 - 0122 I - 0105 
18 13 i -00:38 -0088 -0066

1 

-01l9 -0080 -0059 -0091 II -0075 
19 13 I -0022 -0056 -0037 -0077 -0044 -0033 -0056 II -0046 
20 13 - 0021 - 0031 - 0020 - 0034 - 0023 - 0022 - 00 28 II!, - 0026 
21 ] 3 I - 0011 - 0018 + 0001 - 0008 + 000] - 0005 - 0008 I - 0007 
22 13 I - 0010 - 0001 + 0014 0000 + 0023 + 0006 + 0004 i + 0004 
23 13 +0001 +0033 +0026 +0010 +0035 +0018 +0023 I +0021 
o 13 + 0006 + 0073 + 0032 + 0034 + 0082 + 0043 + 0046 + 0045 
1 13 ! +0014 +0076 +0031 +0064 +0090 +0052 +0057: +0054 
2 13 +0024 +0110 +0042 +0093 +0098 +0061 +0082 +0072 
3 13 +0051 +0148 +0082 +0132 +0141 +0096 +0121 I +0108 
4 13 +0062 +0157 +0101 +0164 +0157 +0110 +0141 +0125 
5]3 +0094 +0235 +0123 +0196 +0163 +0129 +0185 +0157 
6 13 +0109 +0247 +0128 +0206 +0163 +0136 +0194 +0165 
7 13 +009G +0204 +0126 +0190 +0119 +0107 +0173 +0141 
8 13 +0068 +0117 +0095 +0123 +0043 +0055 +0112 +0084 
9 13 +0022 I +0008 +0047 +002:3 -0015 +0003 +0026 +0015 

10 13 .0019, -0079 +0011 -0019 -0058 -0039 -0029 -0034 
II 13 - 0050 I - 0075 - 0016 - 0088 - 0076 - 0063 - 0060 - 0062 

I r 

103. The following are the conclusions from Table 51. 

1st, The greatest effect of disturbance in increasing the vertical component occurs 

Ahout 

Dec. Jan. Peb. 

6h 15m P.M. 

March, April. 

6h Om P.M. 

May, .Tune. 

6h 30m P.M. 

July, Aug. 

6h om P.M. 

Sept. Oct. ~ 0'-. 
5h 30m P.M. 
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Throughout the year, therefore, the greatest effect of disturbance in increasing the Y(>rtical eOIll}lollcllt o('('urs 
near 6h P.}I. or ahout the epoch of the maximum for the mean yalue, No. lOti. 

2d, The greatest effect of disturbance in diminishing the ,-ertical component oeelll'~ 

In 

About 
Dec .• hn. Feb. 

2h 30m A.M:. 

March, April. 

1h JOm A.1\[. 

May • .Tune. 

2h 50m A.l\\. 

.Tuly, Au~. 

2h 45 111 A.1\\. 

;-'; .. pl. OPt. N 0\. 

;)h ;WIII LM. 

The greatest effect in diminishing the vertical component occurs throughout the ~'car betwcen 1 ~ It and a~ II 
.. \.M., or rather after the epoch of the principal millimUiIl for the mean Yalue, .No. lOa. Irrc.gular (li~tlll'l),uH'(,. 
therefore, has the same effect on the ,-alue of the ycrtical compollent as the ('anse producing the regular (limnal 
yariation. 

3d, The effect of disturbance on the vertical component is zero 

In Dec. Jan. !i'eb. March, April. May, ,June. .July, Aug. 

About 11h A.M. & 9ih P.M. 10h A.M. & 9_~h P.M. 9h A.M. & 10~h P.l\I. loth A.M. & 9-lh 1'.1\1. 

::4ept. (let. NI)\·. 

9i h A.M. & gh 1'.111. 

The effect of disturbance on the hourly mean appears to be zero ahout the time the SHn is 011 tlH~ magnetie lIIeri(liall. 

Diurnal VaJ'iation of Frequency of the Positive Df'p((rtll)'l's from th", lIol(}",'! JL('ftli PosifioJls.-frhc llunll)(~1' 
of observations which were in excess of the hourly mean for each month in 1844 awl 1B·15 llavill~ been 01,­
tained, the means for groups of months were taken, and the foll()\ving fl'ahlc was fOrIlwd. 

TABLE 52.-N umbers in 100 Observations of the Vertical Component of' :Magnetic Foree which Wl')'(' 

greater than the corresponding Hourly Means, deduced from all the Hourly Observations in 184·-1 
and 1845. 

I I I I 
Mak. 

I 
Nov. Feb. May. i\Ug. I ~Iak. .Nov. Feb. I J\lay. Aug. 

i )feall Dec. March. June. Sept. Year. Mean nec. Murch. .Julle. ~ept. Y('ar. 
Time. 

I 
Jan. April. .July. Oct. Time. .Tan. April. I .July. (jct. 

--- ----- ----I ---~- ---- --- ._---------- ---~-
h. Ill. h. m. 

12 13 I 55·7 70·1 58·2 67·1 I 62·8 0 13 46·8 45·5 I 4B·1 40·5 15·5 
1:3 13 I 56·3 66·2 58·2 67·1 61·9 1 13 47·5 46·1 51·9 40·5 1G·5 

I 

1\ 
14 13 I 62·0 71-4 62·0 67·1 65·6 2 13 

I 
43·0 42·9 I 51.1 11·8 15·5 I 

15 13 
I 58·2 70·8 62·0 

I 
66·5 61·4 3 1:3 I 31·8 :3(;·1 51·:3 :39·2 10·4 

16 13 

I 
58·9 72·7 63·3 64·6 64·9 4 1 :3 34·8 35·1 

: 46·8 3g·2 !! :39·0 
I 

17 13 57·0 70·1 62·0 65·8 63·7 5 13 :32·3 :3:3·1 45·6 35·1 

II 

:36·6 
18 13 

I 

57·0 64·9 58·9 66·5 61·8 6 13 2g·7 35·7 48·1 :35·1 :n·2 
19 13 53·2 57·8 55·7 58·2 56·2 7 13 :32·9 38·3 46·2 41·1 

II 
39·6 

20 13 I 51·3 59·1 53·8 54·4 54·6 8 13 :38·6 45·5 4g·4 50·0 45·9 
21 13 I 53·8 56·5 57·0 50·6 54·5 9 13 I 44·3 54·5 52·5 62·0 

!I 
53·3 

22 13 I 53·8 52·6 53·2 51·9 52·9 10 13 5:3·8 60·4 53·8 62·7 57·7 I 

I 
II 

23 13 II 50·0 50·0 i 48·7 48·7 49·3 11 13 : 57·0 64·3 51·4 68·4 fi 1·0 I I 

II I I i 

104. The following are the epochs of maximum and minimum frequency of the positive departures for each 
quarter. 

)laximum, 
)Iinimum, 

Nov. Dec. Jan. 

11 h p.M.-2h A.M. 

5h P.M. 

Feb. Mar. April. 

2h-4h A.M. 

5h P.M. 

May, .June, July. 
2h_5h A.M. 

5h P.M. 

Aug. Sept. Oct. 

llh p.M.-6 h A.M. 

5ih P.M. 

It appears, therefore, that the number of positive departures from the mean of all the observations for the 
hour is least about 5h P.M., or about the time that the effect of disturbance in increasing the hourly mean is 
greatest, and that the number is greatest when the effect of disturlJance in diminishing the hourly mean is least, 
No. 103: the effect of disturbance on the hourly mean position is so considerable when compared with the 
whole diurnal variation, that it is evident that the number of departures from the undisturbed positions must 
have their. maximum about 5h P.M. and their minimum about 2h_3h A.M. 

Diurnal Variation of the Mean Differences of the Value of the Vertical Component from its Monthly ~lean 
Value at the corresponding Hour.-Table 53 has been formed from Table LIlI., for 1844, p. 387, and 
Table XLIlL, p. 24 of this volume, in the manner already dpscribed, No. 43, for Table 18. 

MAG. AND MET. OBS. 1845 AND 1846. o 
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TABIJE 5:3.-Mean Difference of the Observations of the Vertical Component of Magnetic Force, 
in 1844 and 1845, from the Monthly Means at the corresponding Hours in each Year, as deduced 
from all the Regular Observations. 

Mean Positive Difference. Mean Negative Difference. Mean Difference. 
Mak. --~. -,---- ----- ~ -~ ~------ --~ -----~---

Mean Nov. 1<~eb. May. Aug. Nov. Feb. May. Aug. Nov. Feb. May. I Aug. I 
Time. Dec. Mar. June. Sept. Year. Dec. Mar. June. Sept. Year. Dec. Mar. June. i Sept. Year. 

i • Jan. April. July. Oct. Jan. April. July. Oct . Jan. April. JUlY'I~ 
----I 0'00 -

-------- -- --------------- ---
II. m. 0'00 0'00 0'00 0'00 0'00 0'00 ()OOO 0-00 0'00 0'00 ()ooo 0·00 0'00 0'00 
12 1:~ I 0159 0229 0151 0187 0183 0199 0533 0208 0379 0311 0177 0320 0175 0250 I 0230 
1:3 l:j 0147 0222 0183 0187 0185 0191 0431 0252 0379 0303 0166 0293 0212 0250 0230 
14 1:3 01:38 0226 0173 0197 0185 0259 0567 0283 0400 0352 0171 0323 0215 0264 0243 
15 1:3 0142 0203 0180 0206 0184 0196 0497 0293 0409 0334 0165 0288 0223 0274 0237 
16 13 0136 0185 0151 0214 0172 0195 0487 0263 0389 0:320 0]60 0268 0192 0276 0224 
17 13 0139 0173 0145 0181 0161 0185 0403 0237 0351 0281 0159 0242 0180 0239 0205 
18 1:3 01:35 011810140 0153 0144 0179 0274 0201 0304 0236 0154 0192 0165 0204 0179 
19 1 :3 0134 0121 0134 0143 0134 0151 0171 0167 0198 0170 0142 0144 0149 0166 0150 
20 1 :3 013:3 0101 ,0131 0130 0124 0141 0145 0154 0156 0148 0137 0119 0142 0142 0135 
~l ]:3 0125 0097 0121 0120 0116 0147 0126 0160 0122 0138 0135 0110 0138 0121 0126 
22 1:3 0120 I 0101 0122 0111 0113 0141 0112 0137 0120 0128 0130 0106 0129 0115 0120 
23 1:3 0120 0115 0132 0112 0119 0120 0115 0124 0106 0117 0120 0115 0128 0109 0118 
0 13 0137 0157 0123 0163 0145 0122 0131 0121 0111 0121 0129 0143 0122 0132 0132 
1 1 :3 0110 0146 0115 0180 0143 0]27 0124 0125 0123 0124 0133 0134 0120 0146 0133 
2 1 :3 0163 0174 0113 0183 0156 012:3 0132 0135 0]33 0130 0140 0150 0123 0154 0142 
:3 13 0289 0251 01:31 0246 0220 0155 0144 0139 0157 0151 0202 0183 0135 0]92 0178 
4 13 0333 0260 0166 0282 0254 0179 0140 0147 0180 0162 0233 0182 0156 0220 0198 
5 13 0:392 0368 0182 0:359 0315 0189 0181 0152 0198 0181 0255 0243 0166 0255 0230 
6 1:3 0447 0341 0164 0285 0292 0187 0188 0151 0157 0171 0264 0242 0157 0202 0216 
7 ] :3 0:3:36 0227 0152 0213 0225 0166 0142 0130 0148 0147 0222 0175 0140 0175 0178 
8 1:3 0209 0153 0124 0131 0151 0131 0128 0122 0131 0129 0161 0139 0123 0131 0139 
9 1:3 0172 0131 0108 0110 0127 0138 0157 0119 0180 I 0146 0153 0143 0113 0137 ; 0136 

IO 1:3 0150 0160 0103 0114 0132 0176 I 0246 0121 ! 0189 0179 0162 0194 0111 01421i 0152 
Il 13 0150 0150 0115 0148 0142 0199,0273 0137 0322 0222 0171 0]94 0125 0203 I 0173 

105. The approximate epochs of maxima and minima for the mean positive and negative differences, the 
principal being indicated by + and -, are as follow :-

~ ov. Dec .. J an. 
1<'eb. Mar. April, 
ltay. June, July, 
A ug. Sept. Oct. 

~fean Positive Difference. 

~--------------------------------Min. Max. Min. Max. 
-lOP A.M. + 6:P' P.M. 

- 9th A.M. + 5p P.M. 

2h P.M. + 5h P.M. 

- lO~h ;\.)1. + 5h P.M. 

9h P.M. 

_lOh P.M. 

- 9P P.M. 

PA.M. 

+ 2b A.M. 

,lb A.M. 

.-
Min. 

- Oh Noon. 
-lOP A.M. 

- Oh Noon. 
-llP A.M. 

llean Negative Difference. 

Max. Min. 
5ih P.M. Sp P.M. 

6h P.M. Sp P.M. 

5ih P.M. - 9b P.~f. 

5b P.M. Sh P.M. 

.Max. 

+2P A.M. 

+2th A.M. 

+2ih A.M. 

+ 3h A.M. 

106. The mean positive difference has two maxima and two minima in each quarter excepting winter; the 
principal maximum occurs between 5h and 6h P.M.; in summer the two maxima have an equal value; the 
values of the two minima differ little. 

107. The mean negative difterence has two maxima and two minima in each quarter; the principal maxi­
mum occurs between 2h and 311 A.M.; in winter the two maxima differ little in value; in the other quarters the 
secondary maximum is very small compared with the other; the values of the two minima in each quarter 
difter little. 

108. It appears, therefore, that the principal maximum of the mean positive difference occurs at the same 
time as the secondary maximum of the mean negative difference, and vice versa. It seems probable that if diffe~­
ences were taken with reference to mean nndi:stltrbed positions, the secondary maximum would disappear III 

each case; thus, if we consider that the effect of disturbance is to increase the mean vertical component to a 
large extent about 6h P.M. (No. 103, l.'?t) , it is obvious that both the va]ue and the number of the negative 
departures from this increased mean will be greater than if the undisturbed mean were taken as the zero. It was 
accordingly found in the discussion of the observations for 1844, (pp. 388, 389), when the mean position was. 
employed as deduced from the days selected nearly free from intermittent disturbance, that the maximum of 
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the mean positive disturbance occurred about 6h P.M., the minimum between 11 h P.M. and 8h A.M.; that the 
maximum of the mean negative disturbance occurred about 2h A.M. and the minimum about 6h P.M., a1though 
the values varied little between noon and 8 P.M. 

109. The approximate epochs of maxima and minima for the mean disturbance, independent of sign, (indi­
cating the principal maximum by + and minimum by - ), are as follow :-

Min. Max. Min. Max 

"'~inter-N ov. Dec. Jan. -llh A.M. +6h P.M. gh P.M. 1h A.M. 

Spring-Feb. March, April, -10h A.M. 5~_h P.M. 8~_h P.M. + l~h A.M. 

Summer-May, June, July, 1 h P.M. "h U 1>.1\1. -10h P.M. + 3h A.M. 

.-\utumn-Aug. Sept. Oct. _llh A.M. 5h P.M. 8~h P.M. + 3th 
A.M. 

I t has been seen that the positive disturbance has its maximum ahout 5h_6 h P.M., and the negative dis­
turbance its maximum about 2h A.M., so it appears now that the mean disturbance, independent of sign, has a 
maximum near both hours. 

110. In winter the secondary maximum, about 1 h A.M., is very indistinctly marked; in summer the second­
ary maximum, about 5h P.M., is very small compared with the other; the principal minimum occurs ill winter 
ahout 11 h A.M.; that at 10h P.M. is best marked in summer. In this case also, as in the cases of the magnetie 
declination, No. 45,' and the horizontal component, No. 77, the diurnal variation of'the magnetic disturballee 
in summer 'is nearly the reverse of that in wtuter. The diurnal variation of the disturhancc is very nearly the 
same in spring as in autumn. 

TABLE 54.-Variations of the Vertical Component of Magnetic Force with reference to the Moon'ii\ 
Hour-Angle for the Winter and Summer Lunations, and for all the Lunations of' the Years 1844 
and 1845. 

II 
Moon's!; "rinter LUnatiolls. Summer Lunations. All the IJunations. 
Hour- 1:-- -1- - ,-- -~ ---- -- -- -- I 

An~!~~I~~' M'~~~~~I M,~~~~~I M'=-
h. m. I 0'00 (1'00 0'00 0'00 I 0'1)0 i 0'00 n·oo (J'I)O ;, 0'00 

o 0 I -0054 +0002 -0026 +0017 i +0007 : +0012 -0019 +0005 II -0007 
2 25 I -0086 +0013 -0036 -0009 I +0015 I +0003 -0047 +0014 ,i -0016 
4 20 \i -0069 -0039 -0054 -0014. +0013 I 0000 -0042 -001511 -0028 
6 15 i: - 0071 - 0029 - 0050 - 0022 ; + 0002 ! - 0010 - 0046 - 0014 :1 - 00:30 
8 10 Ii -0058 -0031 -0044 -0031 -0019 1-0025 -0015 -0025 I: -0035 

10 5 I - 0007 + 0002 - 0002 - 0009 I - 000 1 - 0005 - 0008 + 0001 Iii - 0003 
12 0 : +0059 +00:30 +0045 -0018 +0010 I -0004 +0020: +0021 +0020 
13 55 I +0107 +0038 +0072 +0007 +0020 +0013 +0058 +00:30 i: +0044 
15 50 1 +0094 +00:36 +0065 +0039 +0001 +0020 +0067 +0020 I! +004.3 
17 45 +0049 +0021 i +0035 +0017 -0020 -0001 +0033 +0002 Ii +0017 
19 40 :' + 0043 - 0014 I + 0014 + 0007 - 0028 I - 0010 + 0025 - 0021 I' + 0002 
21 35 I -0004 -0025 I -0014 +0015 0000 I +0007 +0006 -0013 I -0003 

111. Variation of the Vertical Component with rr/erence to the Moon'.'! 1/01£1'-A n!Jle.-There are four 
independent results in Table 54, namely two for the winter lunations, and two for the summer lunations of 
1844 and 1845, the others depend on these. In all the four the maximum vertical component occurs he tween 
2 and 4 hours after the moon's transit of the inferior meridian; in three cases a secondary maximum occurs at, 
or shortly after the superior transit,-minima occurring during the intermediate perio(l, from 6 to 8 hours after, 
and from 2 to 4 hours before, the superior transit; in the winter lunations for 1844, only the principal maxi­
mum and minimum are shewn (see the similar case for the horizontal component No. 80), and, as the variations 
for this group are much greater than for any of the others, it is probable that the difference is due to disturh­
ances. See the volumes for 1844, p. 382, where the elimination of the larger disturbances leaves traces of a 
secondary maximum and minimum. 

112. }'rom the means of all the winter lunations in Table 54 

'rhe vertical component is a maximum about 2 hours after the moon's inferior transit . 
................. .... ........ .... minimum ......... 5 hours after the moon's superior transit. 
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The means of all the summer lunations indicate that 

The vertical component is a principal maximum about 3i hours after the moon's inferior transit . 
......... , ........... , ..... , ........... , .... minimum ......... 8 hours ................ , .... superior transit . 
... , .......................... a secondary maximum near the moon's superior transit . 
...................... ....... .............. .. minimum about 5 hours before the moon's superior transit. 

This last result serves very nearly for the mean of all the lunations in 1845, and for the mean of all the 
Innations in 1844, when the larger disturbances have been rejected as in the place cited above. 

MAGNETIC DIP. 

113. Observations for the absolute value of the magnetic dip were made with an instrument by Robinson ill 
the years from 1841 to 1849; those till May 1843 were made with the instrument on a pillar near the declin­
ometer (sec Introduction, 1843, p. liv.); from June 1843 till February 1846, the observations were made ill 
a small wooden house erected for the purpose about 19 yards north of the Observatory dip-pillar. The obser­
vations after June 1843 were in general very unsatisfactory; and ultimately, in February, 1846, the observa­
tions were discontinued (see section Inclinometer, in the Introductions to the various volumes, for details.) In 
order to determine the annual change of dip, the inclinometer was placed on the original dip-pillar in the 
Observatory in September 1849 ; previously, it was found, that both needles belonging to the instrument were 
much disfigured by rust; the rust was removed as carefully as possible and the needles rebalanced. 

114. The following are the results of the observations, which were very satisfactory:-

Sept. 28d 23h 

29d Oh 

29d 2h 
29d 5h 

Needle No.1. 

Needle No.2. 

Dip = 710 15"93 
Dip = 71° 14"87 
Dip = 710 16"96 
Dip = 710 16"27 

115. The dip resulting from these observations differing to a considerable extent from that obtained previously 
in the dip-honse, the inclinometer was removed to that place in order to determine the value of the difference. It 
was found that the dip obtained on the Observatory pillar, was nearly five minutes less than that shewn in the 
dip-house. Other observations were made immediately outside the Observatory, on the top, and at the Nt". 
foot of the Ohservatory hill, which agreed almost exactly with those made on the Observatory pillar. The 
details of these observations must be reserved for another occasion; it is believed, however, that the difference 
found for the first two places of observation is due to the wall of a sunk fence built of trap stones, which passes 
within about 2 yards of the instrument when in the dip-house, the top of the wall being on a level with the 
surface of the ground. The following then are the means of all the observations of magnetic dip made with 
the Makerstoun inclinometer; the observations made in the dip-house between June 1843 and February 1846, 
having been corrected by - 5'. 

TABLE 55.-Mean Value of the Observations of Magnetic Dip. 

Dates. :Mean Epoch. No. of Position of I Mean of 
o bserva tions. Inclinometer. Observed Dips. 

------.-- ------- I -----
I 

0 , 
July -Dec. 1841 1841·8 27 71 25·90 
Jan. -Dec. 1842 1842·5 86 Observatory { 23·95 
Jan. -June 1843 1843·2 36 Dip-Pillar l 22·14 
June-Dec. 1843 1843·7 48 

{ 
20·20 

Jan. -Dec. 1844 1844·5 67 Dip-house 
23·69 

Jan. -Dec. 1845 1845·5 82 23·10 
Jan. -Feb. 1846 1846·1 12 22·40 

Oct. 1849 1849·7 4 Observatory } 
Dip-Pillar 

16·00 

116. The observations made in the years 1841-2-3 on tIle Observatory dip-pillar, give for the mean epoch 
1842'5, the mean dip = 710 24"0; those made on the same pillar 1849'7, give the mean dip = 710 16"0; 
wllence the change in 7'2 years = - 8"0, or = - 1',11 a year. 
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117. The observations made in different azimuths already noticcd, render it prohablc that the (lip dcdnced 
above is inaccurate from instrumental causes; the mean dip from obscrvations in all the nzimuths was lcss than 
that from the observations in the magnetic meridian by upwards of 10'. 

118. In order if possible to detcrmine thc true dip, the inclinomcter belonging to the Hoyal Society of 
Edinburgh was obtained, and observations were made with it on thc Observatory dip-pillar as follow :-

Sept. 25d 5h 

26d 1h 

26d - 27d 

Needle No. 1. 

Needle No.2. 

Dip = 710 11"38} 
Dip = 710 10"83 Mean Dip = 710 10"36 
Dip = 710 8"88 

The instrument was not in good order and a consid·crable time was spent on the observations; hut thc rcslllt~ 
agree very well. Observations with needle No.2, werc also made in the azimuths 30° and 120°, which gave the 
following values:-

By the Formula for single Azimuths. By the lr'ormula for both AzimuthR. 

Azimuth 30° Dip = 71° 9"87 Azimuths 30° and 120°, Dip = 710 4"2 
......... 120° Dip = 70° 47'·7 

The observations with the Royal Society's inclinomcter in the magnctic meridian give the magnctic dip ahout 
6' less than those with the Makerstoun instrument. It cannot he said that the true dip for Makerstoun is yet 
accurately determined, as the observations with the Itoyal Society's inclinometcr in differcnt azimuths wi1l 
scarcely permit the assumption that it is free from instrumental crror. 

119. The following results are deduced from thosc already o1>taine(l for the horizontal and vertical components 
of magnetic force. (See 1844, p. 390.) It may be remarked herc, that the epochs for the horizontal component and 
magnetic dip agree very nearly in every case where both have been determined; maxima of the horizontal component 
being equivalent to minima of dip, and/,ice 1)('1'.'m,. therefore, when investigations havc not heen made similar to 
those for the horizontal component for the magnetic dip (such as for the mean diffi~renee or disturhance), the law 
for the former may be assumed for the latter, and the values of the variations of (lip in minutes may be (1)­

tained approximately from the numbers for the horizontal component hy multiplying the latter by 1000. 

120. Sectdar Change of 1VlarJ1wtic Dip.-If we assume the seculur change for the horizontal eomponent 
= + 0'001318 (No. 52), and for the vertical component, as deduced from the years 1845-9, = - 0'001055, 
we find the secular change of dip = - 2"47; this is considerably greater than that obtained from the ohser­
vations of absolute dip No. 116; since the secular change for the horizontal component must he near the 
truth (No. 53), and that obtained for the dip, No. 116, cannot be far from it, it is probable that the secular 
change for the vertical component is still considerably in error, that in fact the balance needle is still losing 
magnetism. 

121. Effect of Disturbance on the Yearly 1J;[ran.-From the means for the (lays selected as nearly free from 
disturbance in the years 1844 and 1845, we find from Nos. 54 and 85, that the yearly mean of ma,L,rnetic clip 
deduced from the undisturbed days is less than that from all the ohservations by 0,'15. 'rhe effect of dis­
turbance, therefore, is to increase the magnetic dip, although thc effect on the magnetic declination is nearly 
zero. (N o. 38.) 

122. Annual Period of Magnetic Dip.-This result depends chiefly on that for the horizontal component; 
adopting the annual period for the vertical component, deduced from the observations for the years 1843-6, 
as the best representative of that variation, and employing the annual variations for the horizontal compo­
nent, deduced from the observations in the years 1843-6, 1842-5, and 1842-7, we obtain the following 
numbers: 

TABLE 56.-Monthly Variations of Magnetic Dip, free from Regular Secular Change. 

Years. Jan. ~I Mareh._ APril-J >lay. _ Jun,._ .July. _~I S'pt. -I~:J Nov. L n"._ - ----, , I, 'i' , , ,I, 'i' I' 
1843-6 - 0·131 -0·167 +0·102 +0.2071-0.258 -0.25~ -0·209+0·174 +0-4001+0.3311+0.02~i-O'200 
1842-5 -0·101 - 0.110: +0·111 +0·311 1-0·287 - 0·350 - 0.147, +0.116 +0.2821 +0·211 +0·056, - 0·088 
1842-7 -0·263 -0·161 i +0·035 +0·302 i - 0.350 1- 0·516 - 0.278; + 0·209 + 0·502 +0.642 1 + 0'199/- 0·:320 

I , " 

MAG. AND MET. OBS. 1845 AND 1846. p 
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'l'he variations of each of these groups of years exhibit a law which may be thus stated :-The magnetic dip 
is greatest near the eqinoxes, and it i.~ least near the solstices. The variations for the years 1842-5 are perhaps 
least affected by disturbances; for these years the two maxima have nearly equal values, but the minimum at 
the summer solstice is greater than that at the winter solstice: in the variations for the years 1843-6 the two 
minima have nearly equal values, but the two maxima are unequal, the maximum at the autumnal equinox 
heing greatest (See Plate VI.) : and in the variations for the years 1842-7, both maxima and minima are 
unequal; the greatest maximum occurring at the autumnal equinox, and the greatest minimum at the summer 
:-;olstice. The same results are to be obtained for the annual period of the horizontal component, the differencet' 
depending upon the amount of disturbance in the different groups of years. 

123. When we deduce the monthly means of magnetic dip from the observations of the two component mag­
netometers, made on the days selected as nearly free from irregular disturbance, in the years 1844 and 1845, 
we find the means from all the hourly observations in those years greater ( + ) or less ( - ) than the former by the 
following quantities. (See Nos. 57 and 59.) 

.Jall. .Feb. :'IlardI. April. May. June. ./uly. Aug. Sept. Oct. Nov. Dec. 

+ (J"158 + 0"294 + 0"258 + 0"196 - 0"037 - 0"026 - 0"032 + 0"060 + 0"038 .. 0 '348 + 0"150 + 0"356 

rj'}w effect of disturbance on the monthly mean magnetic dip is negative in the three months May to .J uly, 
and is positive in the remaining months. If these means be subtracted from those for the corresponding 
months in Table 56, it will be found that the annual period from the undisturbed days has the same epochs 
as that from the disturbed days. (See No. 58.) 

124. Annual Variation of the Ranges of the ... lfonthl!! Mean Variation of Dip.-The following are the 
ranges of the mean variation for each month, from four years' observations, as obtained from Table 57. 

. Jan. Feb . 

1"10 0',72 
March. 

2"06 
April. 

3"26 
~[ay. 

3',82 
June. 

3',71 
. July. 

4',04 
Aug. 

3"88 
Sept. 

2"92 
Oct. 

2"39 
Nov. 

1"46 
Dec . 

1"01 

rl'he range of dip was least in February, and in the three months December, January, and February; it was 
greatest in July, and in the months from May to August, the range for June being slightly less than for 
)lay, July, and August. The following are the ranges of the mean variation, obtained from the observations 
on the selected days of 1844 and 1845. 

. Jan. 

0"53 
Feb . 

0',62 
March. 

1"85 
April. 

3"27 
~Iay. 

3',25 
. June. 

3"26 
• July. 

3"04 
Aug . 

3"23 
Sept. 

3"10 
Oct. 

1"94 
~ov . 

1"38 
Dec. 

1',05 

rrhe range of the nearly undisturbed mean diurnal variation IS least in January, and it is nearly constant 
in the months from April to September. (See ~o. 93.) 

125. Vrtrirlt'ions of the Da,il!} Jlcan J..l'Iagnetic Dip with reference to the J..11"00n'8 Age.-The following num­
hers, the means for groups of days from four years' observations, are obtained from the last column of the first 
parts of Tables 28 and 45. 

)loon's Age. 

Variations, 
17..1-20..1 

+ 0"147 
21 d-24d 

+ 0"034 
25<1-28d 

- 0"137 - 0',123 - 0"088 

These numbers shew that the magnetic dip was greatest immediately after opposition, and that it was least 
immediately before conjunction. 

126. Va;·iations of the Daily l11"e-an lllagnetic D'ip with ,reference to the j}/oon's Declination.-The follow­
ing numhers, also derived from four years' observations, are obtained from the last columns of Table 28 and 45. 

Day after Moon} 27<1-1..1 2d-5..1 6..1-8<1 9d-12d 13d-15d 1641-19d 
farthest North. 

Variations, - 0"043 + 0"003 + 0"072 + 0"004 - 0"051 - 0"027 + 0"001 + 0"038 

It a.ppeal's therefore, that a minimum of magnetic dip occurred when the moon was farthest north, another 
minimum occurred when it was farthest south, and maxima occurred when the moon was near the equator. 
'rhis law is exactly the same as that for the annual variations. No. 122. 

127. Monthly Variations of the Range of Dip.-These and the analogous results for the mean difterence 
cannot be derived from Tables 29, 30, and 46, 47, but require the conversion of all the hourly observations 
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into dip. reductions which have not been performed, the laws for the dip however are quite the same as those 
for the horizontal component, to which we refer. See also No. 141. 

D·iurnal Variation of the 11fagnctic D-ip.-The following Table is deduced from 'rahles 31 and 48. 

TABLE 57.-Diurnal Variations of Magnetic Dip for each Month, as deduced from the Regular DUlily 
Observations made during the Four Years 1843 to 1846. 

I 

I 

Mak. 
Mean Jan. Feb. Ma.rch. April. May. June. .July. Aug. Sept. Oct. Nov. Dec. 
Time. 

I ---- i------------ -------- - ----- --
h. m. I, , 

;.332 \ ;.509 

, , , , 
12 12 10.658 0·294 0·214 1·061 1·743 0·964 0·755 0·407 0·466 0·878 
13 12 10.724 0·449 0·773 1·131 1·782 1·506 1·670 1·278 0·592 0·:~52 0·426 0·741 
14 12 I! 1·096 0·578 0·861 1·767 1·899 1·647 \1.804 1·43:l 0·H30 0·371 0·462 0·708 
15 12 i 0·452 0·525 0·478 1.404 1·989 1·774 11.914 1·470 0·743 0·070 0·277 0·588 
16 12 0·214 0·409 0·567 1·303 2·170 1·918 2·129 1·550 0·750 0·000 0·156 0·298 
17 12 0·000 0·127 0·538 1·113 2·200 2·120 12.320 1·908 0·635 0·157 0·099 0·101 
18 12 0·032 0·040 0·317 1·282 2·373 2·515 2·518 2·131 0·986 0-440 0·000 0·000 
19 12 0·080 0·030 0·696 1·631 2·840 2·88:3 2·925 2·776 1·756 0·789 0·234 0·]52 
20 12 0·366 0·164 1·344 2·479 3·455 3·413 ;3·485 3·548 2·312 1·557 0·fi69 O·:~73 

21 12 0·534 0·610 1·759 3·133 3·744 3·706 3·963 3·880 2·884 2·200 1·27:3 ,0·687 
22 12 0·836 0·720 2·060 3·264 3·817 3·655 4·042 3.699 2·924 2·388 1·457 0·98:3 
23 12 0·767 0·689 1·824 :3·112 3·353 :3·039 3·459 3·040 2·348 2·092 1·369 1·008 

0 12 
1
0.662 0·473 1·369 2·430 2·633 2·230 2·676 2·:311 1·610 1·653 0·937 0·929 

1 12 0·302 0·217 0·693 1·640 1·762 1·554 2·022 1·371 f)·829 0·920 0·693 0·71:3 
2 12 1 0.239 0·000 0·336 1·052 1·260 0·974 1·197 1·041 0-467 0·710 0·527 0·558 
3 12 ' 0·278 0·009 0·070 0·632 0·935 0·689 0·599 0·544 0·210 0·399 0·496 0·5:39 
4 12 10·227 0·159 0·000 0·368 0·189 0-472 0·372 0·409 0·000 0·445 0·652 0·477 
5 12 0·312 0·242 0·134 0·007 0·000 0·191 0·114 0·000 0·13:3 0·;387 0·208 0·512 
6 12 0-444 0·238 0·292 0·000 0·107 0·000 0·000 0·126 0·168 0·274 0·303 0·28:l 
7 12 0·505 0·129 0·135 0·410 0·138 0·008 0·296 0·206 0·156 0·;339 0·504 O·49:~ 

8 12 0·379 0·128 0·144 0·601 0·739 0·372 0·630 0·450 0·491 0·296 0·440 0·7:35 
9 12 0-439 0·193 0·221 0·807 1·251 0·698 1·051 0·676 0·399 0·304 0·608 0·837 

10 12 0·514 0·564 0·249 0·614 1-447 0·850 1·30:3 
1

0
.
675 0·518 0·3;31 0·512 0·857 

11 12 0-493 0·407 
1
0.034 0·825 1·693 1·184 1·357 0·850 0·446 0·418 0·566 0·766 

128. The following are the approximate epochs of maxima and minima in apparent time as deduced from 
Table 57, distinguishing the epoch of the principal maximum by + and of the principal minimum by - , 

Jan. Feb. March. April. May. June. July. Aug. Sept. Oct. Nov. J>~c. 

h. m. h. m. h. m. h. m. h. m. h. m. h. m. h. m. h. m. h. m. h. m. h. 111. 

llax. 22 20 +22 5 +22 5 +22 12 22 5 21 30 21 45 21 20 +21 55 +22 15 +22 40 +22 51) 

lUn. 3 10 - 2 30 - 3 50 - 5 45 5 45 6 40 5 55 5 25 - 4 35 8 15 5 55 5 55 
Max. + 14 0 12 45 14 0 14 30 14 35 12 25 10 30 11 15 
llin. -1740 -1840 17.50 17 0 17 5 -1625 -18 15 -18 15 

These epochs are very nearly the same as those obtained for the horizontal component No. 69. rrhe -
diurnal variation of magnetic dip at Makerstoun has only one maximum and minimum in the four months 
)Iay to August, and it has two maxima and two minima in the remaining eight months. The morning 
minimum near 6h A.M., is the principal minimum in the four months October to January, in February the two 
minima are equal; in the other months the principal or only minimum, occurs near 6h P.M.; the principal 
maximum of dip occurs in each month with the exception of January near 10h A.M. It is only in the four 
winter months November to February that the 2h A.M. maximum is well marked. The variations of the epochs 
of maxima and minima will be found with most accuracy from Table 58, which contains the diurnal variations 
for groups of months. 
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TABLJ<J 58.-Diurnal Variations of Magnetic Dip for different periods, deduced from Table 57. 

I Six Months. 
I: I 

Mak. Dec. 
March. May. July. 

Sept. , 

I 
I Twelve Mean .Tan. Oct. Sept. March 

Time. l<'eb. April. June. Aug. Nov. i to to j 

Months. 
I 

! Feb. I Aug. 
-.-- ------------,---- ----1 -------- ----

II. m. I I I 

]2 12 +0·163 -0·346 - 0·176 - 0·424 -0·202 - 0·019 - 0·315 - 0·168 
13 12 +0·192 - 0·031 - 0·069 -0·186 -·0·288 -0·048 - 0·095 -0·072 
14 12 + 0·;347 +0·3:31 +0·060 - 0·042 - 0·157 +0·095 + 0·116 +0·105 
15 12 +0·075 -0·042 +0·168 +0·0:32 -0·382 -0·153 I +0·053 -0·051 
16 12 -0·140 - 0·048 +0·331 +0.179 - 0-443 -0·291 +0·154 -0·069 
]7 12 -0·370 -0·158 +0·447 +0·454 -0·448 -0·409 +0·248 - 0·081 
18 12 -0·423 -0·184 + 0·731 +0·664 -0·270 -0·346 +0·404 +0·029 
19 12 - 0·360 +0·180 + 1·148 + 1·190 +0·181 -0·089 +0·839 i + 0·375 
20 12 - 0·146 +0·928 + 1·721 + 1·856 +0·768 +0·311 + 1·502 . +0·906 
21 12 +0·]63 + 1·463 + 2·012 + 2·261 + 1·374 +0·768 + 1·912 + 1·340 
22 12 + 0·:399 + 1·679 +2·023 +2·210 + 1·511 +0·955 + 1·971 + 1·463 
23 12 +0·374 + 1·485 + 1·483 + 1·589 + 1·191 +0·782 + 1·519 + 1·151 

0 ]2 +0·241 +0·916 +0·718 +0·83:5 +0·655 +0·448 +0·822 + 0·635 
1 12 - 0·036 +0·183 - 0·055 +0.036 +0·069 +0·016 + 0·055 + 0·035 
2 ]2 - 0·181 - 0·289 - 0·596 -0·541 - 0·177 - 0·179 - 0·475 - 0·328 
3 12 -0·172 - 0·6:32 - 0·901 - 1·089 -0·377 -0·274 -0·874 - 0·574 
4 12 - 0·159 - 0·799 - 1·383 -1·270 - 0·379 - 0·269 -1·151 - 0·710 
5 12 - 0·092 -0·913 - 1·618 -1·60;3 - 0·502 - 0·297 - 1·378 - 0·838 
6 12 - 0·125 -0·8:37 - 1·660 - 1·597 - 0·497 -0·311 -1·365 I - 0·838 
7 12 

, 

- 0·071 -0·711 - 1·640 - 1·409 -0·412 - 0·241 -1·25:3 - 0·748 
8 12 - 0·0:3:3 -0·611 - 1·158 - 1·120 -0·336 -0·184 - 0·963 -0·574 
9 12 +0·043 - 0·469 - 0·739 - 0·797 -0·308 - 0·132 -0·668 - 0-401 

10 12 +0·198 - 0·552 - 0·565 - 0·671 -0·291 -0·046 - 0·596 - 0·321 
11 12 +0·108 - 0·554 - 0·275 -0·557 - 0·268 -0·080 -0-462 

! 
- 0·271 

129. The approximate epochs of maxima and minima in apparent time, from Table 58, are:-

Dec. Jan. Feb. March, April. May, .Tune, July, Aug. Sept. Oct. Nov. 

Maximum, + 10h 20m A.M. + 10h 15111 A.M. 9h 50m A.M. 9h 35m A.M. + 10h Om A.lr. 

Minimum, 211 50m P.M. _5h Om P.M. 6h 20m P.M. 5h 30m P.M. 5h 35m P.~I. 
Maximum, 2h 5m A.M. 2h 10m A.M. . .............. . .............. 1h 55ID A.M. 

}Iinimnl11, 6h 5m A.M. 51! 45m A.M. . .............. . .............. 4h 55ID A.M. 

1'lw principal maximum, ncar 1011 A.M., occurs earliest in July and August, and latest in December to Feb­
ruary: the afternoon minimum occurs earliest in the three ·winter months, and latest in May and June: the 
other maximulll and minimum occur earliest in the months September to November. (See the Continuous 
Curves, Plate I V., where it is to he remembered that the apparent minima of the curves are the maxima of dip.) 
The following Table contains the diurnal variations for the days selected as nearly free from intermittent dis­
turbance. 

130. The approximate epochs of maxima and minima in apparent time for the undisturbed diurnal varia­
tions, are as follow :-

Dec .• Jan. Peb. March, April. May, June. July, Aug. Sept Oct. Nov. 

Maximum, + 10h 45 m A.M. + 10h 20m A.M. 9h 50m A.M. 9h 45m A.M. + 10h 15m A.M. 

Minim Ulll, 5h 25 m P.M. 7h 5m P.M. 6 11 30m P.M. 7h Om P.M. 6h 45'·n P.M. 

)laximum, lIt 35m A.M. 3h 20m A.M. ............... . .............. 1h 55m A.M. 

)finimllm, 6h 25m A.1\!. 511 15m A.M. ............... . .............. 5h 5m A.M. 

In the undisturbed, as in the disturhed variations, the principal maximum occurs earliest in July and 
A ngust, and latest in December to February; but, unlike the disturbed variations, the afternoon minimum 
occurs latest near the equinoxes ; it occurs rather earlier at the winter than at the summer solstice. (See the 
Dotted Curves, Plate IV.) 
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TABLE 59.-Diurnal Variations of the Magnetic Dip for different Periods, deduced from Davs selected 
as free from Irregular Disturbance in the Years 1844 and 1845. .. 

Mak. 
Mean 
Time. 

Dec. 
Jan. 
Feb. 

March. 
April. 

May. 
June. 

July. 
Aug. 

1

1_ _ Six Months. __ ' 
Sept. 
Oct. : Sept. March i Twelve 

Feb. Aug., 
Nov. I' to to I Months. 

1----11----1---- -----1--·--1----- ---------
I I I j I 

h. m. 
12 12 
13 12 
14 12 
15 12 
16 12 
17 12 
18 12 
19 12 
20 12 
21 12 
22 12 
23 12 
o 12 
1 12 
2 12 
3 12 
4 12 
5 12 
6 12 
7 12 
8 12 
9 12 

10 12 
11 12 

+0·084 
+0·151 
+0·136 
+0·033 
-0·081 
- 0·229 
- 0·265 
- 0·270 
-0·095 
+ 0·113 
+0·3;0 
+0·425 
+0.258 
-0·010 
- 0·094 
-0·052 
- 0·082 
-0·194 
-0·184 
-0·084 
-0·024 
+0·065 
+0·037 
+0·003 

- 0·362 - o·:n 9 - 0·370 
-0·260 -0·168 -0·240 
-0·115 \ -0·037 -0·108 
-0·034 +0·106 -0·034 
-0·068 +0·190 +0·087 
- 0·182 + 0·388 + 0·285 
-0·071 +0·658 +0·604 
+0·200 +1·002 +1·061 
+ 0·775 + 1·492 + 1·6:35 
+ 1·334 + 1·810 + 2·016 
+ 1·693 + 1·839 + 2·022 
+ 1·495 + 1·403 + 1·493 
+0·984 +0·749 +0·779 
+ 0·423 + 0·063 + 0·037 
- 0·028 - 0·296 - 0·532 
-0·438 -0·715 -0·903 
- 0·434 - 0·953 - 0·860 
-0·611 -1·298 -1·111 
-0·755 -1·385 -1·210 
-0·8(j6 -1·355 -1·276 
-0·730 -1·096 -1·142 
-0·610 -0·889 -0·9)7 
-0·713 -0·676 -0·716 
- 0·621 - 0·522 - 0·592 

- 0·280 I - 0·098 - 0·350 : - 0·225 
-0·221 I -0·035 -0·223 -0·129 
- 0.2171 - O·Oill - 0·086 - 0·064 
-0·257 -0·112 +0·012 -0·051 
-0·316 -0·198 +0·069 -0·064 
-0·350 -0·289 +0·163 -0·063 
- 0·202 - 0·2:3:3 + 0·396 + 0·081 
+0·1:32 -0·070 +0·754 +0·342 
+ o· 777 + 0·341 + 1·300 + 0·820 
+ 1·287 +0·700 + 1·719 + 1·208 
+1·495 +0·932 +1·851 : +1·391 
+ 1·138 +0·781 + 1·463 : + 1·122 
+0·715 +0·487 +0·837 +0·6(H 
+0.158 +0·073 +0·174 +0·124 
- 0·073 - 0·084 - 0·286 - 0·185 
- 0·205 - 0·129 - 0·686 - 0·407 
-0·332 -0·207 -0·750 -0·477 
-0·401 -0·297 -1.008 i -0·653 
-0·551 -0·367 -1.117 i -0·742 
-0·546 -0·314 -1·Hi6 -0·741 
- 0-491 - 0·258 - 0·990 - 0·624 
- 0·474 - 0·201 - 0·806 - 0·504 
-0·429 -0·)96 -0·702 -0·449 
- 0·;364 1 - 0·180 - 0·579 - 0·380 

TABLE 60.-Differences of Disturbed and Undisturbed Diurnal Variations of Magnetic Dip, as deduced 
from Tables 58 and 59, exhibiting the Effect of Irregular Disturbance on the Hourly Mean Position. 

: 

, Six Months. 

Mak. Dec. Sept. --.- ------~- -" - -- ~ 

Mean Jan. March. May. July. Oct. I Sept. March 
i 

Twelve 

Time. Feb. April. June. Aug. Nov. I to to Months. 
1 

[ I F'eb. Aug. 
I --I--i ----'--- -------- ----

h. m. 
1 +~.079 

I ' I I, I 

12 12 + 0·016 +0·143 - 0·054 + 0·078 + 0·079 + 0·035 +0·057 
13 12 +0·041 +0·229 + 0·099 + 0.054 - 0·067 - 0·013 +0·128 ' +0·057 

14 12 + 0·211 +0·446 +0·097 +0·066 +0.060 +0·136 +0·202 ,+ 0.169 

15 12 +0·042 -0·008 +0·062 +0·066 - 0·125 -0·041 +0·041 0·000 
16 12 -0·059 + 0·020 +0·141 +0·092 -0·127 -0·093 +0·085 : -0·005 

17 12 -0·141 +0·024 +0·059 +0·169 -0·098 : -0·120 +0.085 -0·018 
18 12 -0·158 - 0·113 +0·073 +0·060 -0·068 - 0·113 +0·008 i -0·052 
19 12 -0·090 -0·020 +0·146 + 0·129 +0·049 - 0·019 +0·085 I +0·033 
20 12 - 0·051 +0·153 +0·229 +0·221 - 0·009 -0·030 +0·202 ~ +0·086 
21 12 +0·050 +0·129 + 0·202 +0·245 +0·087 +0·068 +0·19:3 ,: +0·132 
22 12 +0·029 -0·014 +0·184 +0·188 +0·016 +0·023 +0·120 i +0.072 

I 

23 12 - 0·051 -0·010 +0·080 +0·096 +0·053 + 0·001 + 0·056 : + 0·029 
o 12 -0·017 -0·068 -0·031 + 0·054 I - 0·060 -0·039 -0·015 -0·026 
1 12 -0·026 - 0·240 -0·118 - 0·001 : - 0·089 -0·057 - 0·119 -0·089 
2 12 - 0·087 - 0·261 -0·300 - 0·009 ! - 0·104 -0·095 -0·189 - 0·143 
3 12 - 0·120 -0·194 - 0·186 -0·186 : -0·172 -0·145 -0·188 : -0·167 
4 12 -0·077 - 0·365 -0·430 -0·410 -0·047 - 0·062 -0·401 11 -0·233 
5 12 +0·102 -0·302 -0·320 -0·492 -0·101 0·000 -0·370 i -0·185 
6 12 +0·059 -0·082 -0·275 -0·387 +0·054 +0·056 - 0·248 i - 0·096 
7 12 +0·013 +0·155 -0·285 - 0·133 +0·134 i +0.073 - 0.087 11- 0·007 
8 12 -0·009 1-0·119 -0·062 +0·022 +0·155 ! +0·074 + 0·027 + 0·050 
9 12 -0·022 +0·141 + 0·150 +0·120 +0·166 i +0.072 +0.138

11 

+0·103 
10 12 +0·161 +0·161 +0·111 +0·045 +0·138 +0·150 + 0·106 I +0.128 
11 12 +0·105 +0·067 +0·247 +0·035 +0·096 +0·100 +0·117 +0·109 

MAG. AND MET. OBS. 1845 AND 1846. q 
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131. Diurnal Variation of the Effect of Disturbance on the Magnetic Dip.-A remark, similar to that 
made No. 72, with reference to the horizontal component, will apply to Table 60. The conclusions from this 
Table are as follow :-

1st, The greatest effect of disturbance in increasing the magnetic dip occurs 

In 

About { 

Dec. Jan. Feb. 

12th A.M. 

9~h A.M. 

March, April. 

1ih A.M. 

8th A.M. 

May, June. 

II h P.M. and 8th A.M. 

July, Aug. 

9h A.M. 

9h P.M. 

Sept. Oct Nov. 

9h P.M. 

10h P.M. 

rrhere are two epochs in May and June at which the positive effect of disturbance is a maximum, and there 
are two similar epochs for each group of months, for one of which either the positive effect is a secondary maxi­
mum, or the negative effect is a minimum; the times of these are given above, in the second line. 

2d, The greatest efiect of disturbance in diminishing the magnetic dip occurs 

In Dec. Jan. l!'eb. 

About {6h A.M. and 3h P.M. 

March, April. 

4h P.M. 

6h A.M. 

May, June. 

4h P.M. 

4h A.M. 

July, Aug. 

5h P.M. 

12h P.M. 

Sept. Oct. Nov. 

3-!h A.M. and 3h PM. 

In the winter groups there are two nearly equal maxima for the negative effect of disturbance, and in each of 
the others there is, besides the principal maximum, either a secondary maximum of the negative effect, or a 
minimum of the positive effect; the times of these are given above in the second line. 

3d, The effect of disturbance upon the hourly mean magnetic dip is zero 

In Dec. Jan. }<'eb. March, April. May, June. .July, Aug. Sept. Oct. Nov. 
About lOh A.M., 7h P.M., 3h A.M. 7h A.M., lOh A.M., 7h P.M. Noon, 9h P.M. Ih I'.M., 8h P.M. lOh A.M.,6b P.M., Ih A.M. 

The best defined hours are those from 6h P.M. to 9h P.M., and from 10h A.M. to 1 h P.M. 

See No. 76 for the probable law of mean disturbance for the magnetic dip, substituting for positive distur­
bance of the horizontal component, negative disturbance of dip, and vice versa. 

TABLE 61.-Variations of the Magnetic Dip with reference to the Moon's Hour-Angle for the Winter 
and Summer Lunations, and for all the Lunations of the Years 1844 and 1845. 

II 
Moon's 

II 

i! 

Winter Lunations. Summer Lunations. All the Lunations. 
-"---- .- -------Hour-

i 
I 

I~~ Angle. 1844. 1845. Mean. 1844. 1845. Mean. 1844. 1845. 

I 
-- ----'----! 

II. m. ' , 
I 0 0 +·012 +·021 +·017 -·012 -·045 -·028 ·000 -·009 -·005 

2 25 
'I +·048 - ·123 -·037 -·031 I - ·154 -·092 +·009 -·138 

I, 
-·063 i 

4 20 

II 

-·010 +·071 +·030 -·033 I -·071 i -·051 -·022 +·004 
i 

-·008 
6 15 -·026 +·018 -·004 +.006 i +.006 +·006 -·009 +·012 

I 
+.001 

8 10 -·064 +·084 +·010 +·030 i +·170 i +·100 -·018 +·123 +.052 
!I I 

10 5 II +·030 +·024 +.027 +.003 i -·031 -·014 +·016 -·002 
I 

+.007 
12 0 Ii -·066 +·001 -·031 -.108 -·096 -·101 -·087 -·044 -·066 
13 55 Ii +.008 -·037 -·015 - ·156 I -·075 - ·115 -·073 -·055 -·063 ,I 

15 50 II +.099 -·090 I +·004 +·009 i +.042 +·026 +·055 -·030 +.012 
17 45 I' -·046 -·027 -·036 +·073 

I 
+·085 +·080 +·020 +·024 +.021 ,I I 

19 40 

Ii 
-·023 +·011 -·006 +·138 +.106 +·123 +·058 +·054 +·056 

21 35 +·025 +.058 +.042 +·074 +.057 +·066 +·052 +.057 
I 

+·055 
if I , 

132. Var'lations of the .1lfctgnetic Dip with RlfeNnce to tltt! ll'Ioon's Hour-Angle.-The four independent 
columns of Table 61, give results quite analogous to those obtained for the horizontal component of magnetic 
force, No. 79: the results for the winter lunations of 1844, and for the summer lunations of both years, agree 
very nearly with that for the mean of both years in the last column of Table 61,-which may be stated as 
follows :-

The magnetic dip is a minimum about 1 hour after the moon's inferior transit. 
...... ... ......... ... ... maximum about 3! hours before the moon's superior transit. 
... ... ... ... ... ... ... .. minimum about 2-! hours after the moon's superior transit. 
... ... ... ...... ... ... ... maximum about 8 hours after the moon's superior transit. 
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The winter lunations for 1844 agree with this result, in having a minimum immediately after the inferior 
transit, but not otherwise: this difference, it is considered, is due to disturbances. (See No. 80.) 

TOTAL MAGNETIC FORCE. 

133. Absolute Value of the Total Magnet'ic Forcc.-The absolute value of the total magnetic force de­
duced from the value of the horizontal component, and the magnetic dip, as in No. 81, is as follows :-

Total magnetic force at Makerstoun for the mean epoch 1845 = 10'5267. 

134. Secular Change of the Total Magnetic Force.-The determination of this depends chiefly on the balance 
magnetometer, and it is probable that the secular change from that instrument is not to be trusted (No. 84) ; 
indeed it is probable that the total force remains nearly constant, and this is the more likely the nearer the 
secular change deduced for the magnetic dip is considered to he to the truth. (See No. 116.) 

135. Effect of Disturbance on the Yearly Mean Value of the Total Ma!lncti(~ Furcl'.-By Nos. 54 and 85, 
we find that the yearly mean deduced from the selected undisturbed daYB~ is greater than that ohtained from all the 
observations by 0'000045, the total force here and in the following discussions being considered e(lual to unity. 

136. Annual Period of the Total Magnetic Force.-This result depends chiefly on that for the vertical com­
ponent and is entitled to the same weight. The following are the variations of the monthly means of the total 
force, deduced from the observations of the balance and bifilar magnetometers for the four yem's 1843-6. 
(See Nos. 56 and 87.) 

Prefix. I Jan. 

0'000 + 099 
Feb. 

-013 
March. 

-074 
April. 

-075 
May. 

-034 
June. 

+ 120 
July. 

+052 
Aug. 

-001 
~ept. 

-049 
Oct. 

-087 
Nov. J)~~c. 

+(H8 

From these numbers, the total magnetic force at Makerstoun is a maximum about tlw .'«(llstie(:s, ("nd fl m'iu'i/1/1I111 

immediately after the equinoxes (See Plate VI.) 
137. The monthly means deduced from all the hourly observations in 1844 and 1845, were greater (+) or 

less ( - ) than those obtained from the days selected as nearly free from disturhance hy the following quantities. 
(See Nos. 57 and 89.) 

Prefix., Jan. 

0'000 I -069 
Feb. 

+001 
March. 

-106 
April. 

-060 
May. 

-062 
• June. 

-003 
July . 

~037 
Aug. 

-061 
Hept. 

-052 
( kt. 

-078 
Nov. llee, 

-008 +002 

The effect of disturbance on the monthly mean was nearly zero in the months of February, .June, and 
December, and it was greatest in March and October. When these numbers are subtracted from those ill 
~o. 136 it is found that the annual period obtained from the undisturbed days in each month, has the same 
epochs as that obtained from all the days. 

138. Annual Val'iation of the Ranges of the Monthly ... Wean Diurnal Variution of tlw Totul Jlfugneti(' 
Force. The following are the ranges of the mean diurnal variation for each month, as obtained from Table 62, 
deduced from four years' observations. 

Prefix. I Jan. 

0'000 319 
Feb. 

291 
March. April. 

612 821 
May. 

701 
June. 

546 
.July. 

663 
Aug. 

738 
Hept. 

715 
()ct. 

521 
Nov. Dee. 

443 298 

The diurnal range of the total force was least in the three months, December, .J anuary, and February, and it 
was greatest in April and August: the ranges for March and September were greater than the range for .T une. 
The following are the ranges of the mean variations obtained from the selected days of 1844 and 1845. 

Prefix. I Jan. 

0'000 112 
Feb. 

151 
March. 

277 
April. 

398 
May. 

489 
. Tune. 

449 
.July . 

448 
Aug. 

389 
Sept. 

409 
Oct. 

321 
~ov. Vee. 

176 154 

The range of the nearly undisturbed mean diurnal variation was least in .Tanuary 1844-5, and it was 
greatest in May, but it is probable that the range is nearly constant while the sun is north of the e9.~ato~, and 
that the differences exhibited here are due to the greater or less amount of disturbance remamIllg III the 
selected days. (See Nos. 92 and 93.) 

139. Variations of the Daily .Ll1ean Total Magnetic Force, with Reference to the Moon's Age.-The fol-
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lowing quantities, the means for groups of days from four years' observations, are obtained from the last column 
of the first parts of Tables 28 and 45. (Prefix 0'000.) 

;'"foon's Age, 

Variations, 
21 d-24d 

+ 024 

rrhe total force, therefore, is least near opposition, and it is greatest near the quadratures. 

6h _9d 

+ 009 

(See No. 96, 1st.) 

140. Variations of the Daily Mean Total Magnetic Force, with Reference to the Moon's Declination.­
rrllC following variations are derived from the final columns of Tables 28 and 45. (Prefix 0'000.) 

Day after Moon} 27 d-Id 
farthest North. 
Variations, + 024 - 004 -016 - 010 + 017 - 004 - 001 -005 

':Phese variations indicate that the total force is a maximum when the moon is farthest north, and also 
when it is farthest south, and that is a minimum between these epochs. This result is quite analogous to 
that for the sun's position in declination (see No. 136). In both cases, the total force is greatest when the body 
(SUIl or moon) has its greatest north and south declinations, and it is least during the intermediate positions, 
or when the body is near the equator. 

141. Mouthly Variation.,; of tlw Range of the Total Force.-This law is the same as that for the vertical 
component (No. 97), but has not been deduced for the total force, for the reason given No. 127. It may be 
stated generally, whether tho position of the sun or the moon be under consideration, that the diurnal range of 
all the magnetic elements is greatest when the body is rather north of the equator, and that the range is least when 
the body is farthest south and farthest north. It has been found, generally, that when undisturbed mean 
variations are examined, the diminution of diurnal range, when the sun is most northerly, disappears, and 
it is probahle that the same would be true with respect to the moon; the excess of range, when the bodies 
are ncar the equator, being due to the greater amounts of disturbance which occur at these times. 
(~ee No. 23.) 

TABLE 62.-Diurnal Variations of the Total Magnetic Force for each Month, as deduced from the 
Regular Daily Observations made during the Four Years 1843 to 1846. 

Mak. 
Mean Jan. Feb. March. April. May. June. July. Aug. Sept. Oct. Nov. Dec. 
Time. 

h. m. 0'00 0'00 
12 13 0078 0036 
13 13 0083\ 0014 
14 13 0000 0000 
15 13 0075 0006 
16 13 0094 0030 
17 13 0116 0055 
18 13 0136 0073 
19 13 I 0146 0091 
20 13 0139 0085 
21 13 0132 0056 
22 13 0124 0046 
23 13 0161 0061 
o 13 0182 0100 
1 13 'I 0248 0147 
2 13 0288 0208 
3 13 : 0301 0272 
4 13 0307 0287 
5 13 0319 0291 
6 13 0306 0288 
7 13 i 0309 0264 
8 13 II 0315 0248 
9 13 : 0263 0177 

10 13 il 0121 0123 
11 13 ~ 0078 0040 

0'00 
0125 
0026 
0000 
0061 
0124 
0157 
0213 
0239 
0232 
0189 
0141 
0146 
0177 
0286 
0410 
0495 
0549 
0612 
0574 
0529 
0454 
0323 
0154 
0202 

0'00 
0000 
0072 
0021 
0122 
0113 
0189 
0249 
0266 
0233 
0186 
0154 
0155 
0216 
0310 
0447 
0574 
0658 
0800 
0821 
0718 
0563 
0421 
0352 
0247 

00()0 

0051 
0012 
0000 
0005 
0080 
0151 
0200 
0190 
0132 
0080 
0024 
0038 
0105 
0229 
0349 
0485 
0517 
0701 
0699 
0676 
0547 : 
0385 
0289 
0196 

0'00 

0201 
0151 
0138 
0161 
0170 
0170 
0181 
0178 
0134 
0062 
0014 
0000 
0068 
0150 
0251 
0347 
0453 
0513 
0546 
0535 
0479 
0396 
0305 
0227 

Oo()O 

0162 
0113 
0082 
0083 
0096 
0090 
0121 
0117 
0081 
0026 
0001 
0000 
0072 
0174 
0311 
0475 
0589 
0662 
0663 
0616 
0517 
0378 
0293 
0228 

0-00 

0049 
0026 
0000 
0041 
0107 
0132 
0163 
0162 
0118 
0088 
0072 
0081 
0151 
0303 
0420 
0559 
0652 
0738 
0738 
0659 

I 0532 
I 0334 

0262 
0099 j 

I 

0'00 

0017 
0000 
0009 
0025 
0077 
0140 
0173 
0176 
0159 
0125 
0136 
0170 
0271 
0412 
0541 
0656 
0715 
0712 
0586 
0529 
0390 
0272 
0184 
0123 

0'00 

0078 
0053 
0024 
0033 
0000 
0033 
0089 
0154 
0150 
0133 
0115 
0143 
0234 
0332 
0411 
0521 
0517 
0498 
0460 
0407 
0344 
0278 
0216 
0131 

0'00 

0000 
0006 
0008 
0033 
0052 
0067 
0085 
0082 
0072 
0036 
0012 
0039 
0129 
0185 
0237 
0314 
0344 
0365 
0443 
0328 
0245 
0145 
0072 
0019 

0'00 

0021 
0028 
0003 
0000 
0029 
0046 
0063 
0061 
0060 
0036 
0014 
0035 
0064 
0112 
0167 
0234 
0245 
0255 
0298 
0261 
0165 
0136 
0105 
0067 

• 
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142. Diurnal Variation of the Totalllfagnctic Force.-Table 62 has been computed from Tables 31 and 
48. The following are the approximate epochs of maxima and minima in apparent time, distinguishing those 
of the principal maximum by +, and of the principal minimum by -. 

• Tan. ~'eb. March. April. May. June. July. Aug. Sept. Oct. Nov . Dec. 

b. m. b. m. h. m. h. m. h. m. h. m. h. m. h. m. h. m. b. m. h. m. h. m. 

Max. + 5 35 + 5 0 + 5 5 + 5 55 + 5 45 + 6 30 + 5 35 + 5 35 + 4 55 + 3 40 + 6 25 + 6 20 

Min. -14 5 -14 0 -13 45 -13 0 -1435 14 15 14 40 -14 5 -13 35 -16 15 -12 45 -14 45 
Max. 19 5 19 15 19 30 19 0 18 40 18 35 18 30 18 35 18 50 19 45 18 50 19 fi 

Min. 22 0 21 55 2:l 30 22 45 -22 45 -23 0 -22 45 22 20 21 35 22 35 - 22 fiO -22 Ifi 

The principal maximum of the total magnetic force occurs between 3h 40m and 6h 30m P.M. in ea.ch 
month of the year; it occurs latest in June and N ovemher; it occurs earliest in February and March, of the 
first six months, and in October and. September of the last six months of the year. rrhe principal minimum 
occurs near 2h A.M. in each month, with the exceptions of June and .T uly, in which months it occurs nca.r 11 h 

A.M.; in May, ~ovember, and December, the two minima are nearly equal. rrhe secondary maximum occurs 
between 6th and 7!h A.M., and it is best marked in the months of March, April, and May, August, and Sep­
tember. 

TABLE 63.-Diurnal Variations of the Total Magnetic Force for Different Periods, deduced from 
Table 62. 

Mak. 
Mean 
Time. 

h. m. 
12 13 
13 13 
14 13 
15 13 
16 13 
17 13 
18 13 
19 13 
20 13 
21 13 
22 13 
23 13 
o 13 
1 13 
2 13 
3 13 
4 13 
5 13 
6 13 
7 13 
8 13 
9 13 

10 13 
11 13 

Dec. 
Jan. 
~'eb. 

: ()ooo 
I -0091 

-0094 
-0135 
-0109 
-0085 
-0064 
-0045 
-0037 
-0041 
-0061 

I -0075 
-0050 
-0021 

I +0033 
+0085 

, +0133 
+0144 
+0152 
+0161 
+0142 
+0107 
+0056 
-0020 
-0074 

March. 
April. 

May. 
June. 

July. 
Aug. 

Sept. 
Oct. 
Nov. 

Six Months. 

Sept. March 
to to 

Feb. Aug. 

Twelve 
Months. 

--;.;---~--~--I--;;;-- -;,;----;;:;;--- ~--
-0236 -0123 -0154 -0180 -0135 -0171 -0154 
-0249 -0168 -0190 i -0192 -0143 -0202 -0173 
-0288 -0]80 -0218 i -0198 -0166 -0229 -0198 
-0207 -0166 -0197 I -0182 -0145 -0190 -0168 
-0180 -0124 -01581 -0169 -0127 -0154 -0141 
-0125 I -0089 -0148 -0132 -0098 -0121 -0110 
- 0067 - 0059 - 0117 - 009(j - 0070 - 0081 - 0076 
- 0046 - 0065 - 0120 - 0075 - 0056 - 0077 - 0067 
-0066 -0116 -0160 -0085 -0063 -0114 -0089 
-01l1 -0178 -0202 -0114 -0087 -0164 -0126 
-0151 -0230 -0223 -0124 -0099 -0201 -0151 
-0148 -0230 -0219 -0095 I -0072 -0199 -0136 
- 0102 - 0163 -0148 - 0001 - 0011 - 0138 - 0074 

0000 - 0060 - 0021 + 0098 + 0065 - 0027 + 0019 
+0130 +0051 I +0106 +0184 +0134 +0096 +0115 
+0236 +0167 I +0258 I +0285 +0209 +0220 +0214 
+ 0305 + 0236 + 0361 i + 0:31 3 I + 0228 + 0301 + 0264 
+0408 +0358 +0441 i +0:313 +0232 +0402 +0317 
+0:399 +0373 +0441! +0284 ,1 +0222 +0404 +0313 
+ 0325 + 0356 I + 0378 : + 0209 'Ii + 0 175 + 0:353 + 0264 
+0210 I +0264 I +0265 ! +0114 +0110 +0246 +0178 
+00741 +0141 +0097 I +0020 III +0038 +0104 +0071 
-0045 +0048 +0018! -0055 -00371 +0007

1 

-0015 
- 0074 - 0038 - 0096 I - 0121 - 0097 - 0069 - 0084 
ill 

143. The means for groups of months having been obtained, as for the other magnetic elements, we find 
the approximate epochs for the mean diurnal variation in apparent time as follow:-

Maximum, 
Minimum, 
Maximum, 
Minimum, 

Dec. Jan. Feb. 

+ 6h 10m P.M. 

_2h 10m A.M. 

7h 10m A.M. 

gh 55m A.M. 

March, April. 

+ 5!J 25m P.M. 

- 2b 10m A.M. 
7h 5m A.M. 

lOb 35m A.M. 

~[AG. AND MET. OBS. 1845 AND 1846. 

May, June. 

+ 5h 45m P.M. 

1h 45m A.M. 

6h 35 m A.M. 

- 10h 45m A.M. 

July, Aug. 

+ 5h 35m P.M. 

2h 10m A.M. 

6h 35m A.M. 

-10h 35m A.M. 

Sept. Oct. N OY • 

+ 4h 50m P.M. 

- 2h 20m A.M. 

7h 35m A.M. 

10h 20m A.M. 

r 
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In the disturbed diurnal variation of total magnetic force, the principal maximum occurred latest in the 
quarter December to February, and earliest in the quarter September to November: the epoch of the 
after-midnight minimum varied little, being slightly nearer midnight in May and June than in the other 
groups; the secondary maximum occurred earliest in May and June, and latest in September to November; 
and the forenoon minimum occurred earliest in the quarter December to February, and latest in May and June. 
In May and June, therefore, the one minimum occurred nearest noon, the other nearest midnight. (See 
the Continuous Curves, Plate V.) 

TABLE 64.-Diurnal Variations of the Total Magnetic Force for Different Periods, deduced from 
Days selected as free from Irregular Disturbances, in the Years 1844 and 1845. 

I 
i 

Six Months. 
Mak. Dec. March. May. .Tuly. Sept. Twelve 
Mean Jan. April. I • Tune. Aug . Oct. 

Sept. to I March Months. 
Time. Feb. Nov. 

Feb. i to Aug. ---\1-- ---------------- ----, 
h· m. I 0'00 0'00 0'00 0'00 0'00 0'00 I 0'00 0'00 

12 13) -0016 -0029 -0031 -0032 -0051 - 0033 I -0031 -0034 
13 13 I -0037 - 0043 - 0039 -0047 -0059 - 0048 I - 004:1 -0045 

11 13 I -0041 -0027 -OO:H -0049 - 0049 -0045 i -0037 -0040 
15 13 - 0038 -0023 -0014 -0027 -0042 -0040 I -0021 -0030 
16 13 -0031 -0025 +0011 + 0003 - OO:~2 -0031 -0004 -0018 
17 13 I - 0022 -0004 +0021 +0010 -0022 -0022 +0009 -0007 
18 13 I -0022 +0010 +0012 +0009 -0023 -0022 I +0010 -0006 
19 13 I -0023 +0009 -0016 -0030 -0024 -0023 

I -0012 -0018 
20 1:1 I -0025 -0019 1 -0077 -0103 -006:~ -0044 i -0066 -0055 
21 13 - 0045 - 0080 i -0162 -0169 -0107 -0076 

I 
-0137 -0106 

22 13 . - 0061 -0151 I -0229 -0204 -0146 -0103 -0195 -0149 
23 13 i -0056 -0182 ! -0251 -0218 -0125 -0090 I -0217 -0154 

I 
I 

o 13 i -0028 -0181 -0200 -0176 -0089 -0058 -0186 -0122 
1 13 

I 

+0017 -0100 -0105 -0084 -0002 +0007 -0096 -0044 
2 13 +0053 -0005 -0024 +0013 +0075 +0064 -0005 +0029 
:1 13 +0071 +0069 +0064 +0108 +0126 +0098 +0080 i +0089 
4 13 +0075 +0113 +0139 +0157 +0152 +0113 +0136 I +0125 
5 13 +0069 +0143 +0201 +0196 +0140 +0104 

I 
+0180 +0142 

6 13 +0059 +0145 +0215 +0197 +0126 +0092 +0186 +0139 
7 13 +0048 +0137 +0199 +0176 +0103 +0075 +0171 +0123 
8 13 +0039 +0105 +0160 + 0145 +0086 +0062 +0137 +0099 
9 13 +0032 +0080 +010{j +0086 +0051 +0041 +0091 +0066 

10 13 +0016 
I 

+0050 +0045 +0042 +0016 +0016 +0046 +0030 
11 13 -0014 +0008 0000 -0004 -0036 -0025 +0001 ! -0012 1 

144. When we consider the diurnal variation, as deduced from days selected as nearly free from intermit­
tent disturbance, and as exhibited in Table 64, and in the dotted curves, Plate V., we find the approximate epochs 
in apparf,11t time as follow:-

Maximum, 
:.Minimum, 
:Maximum, 
Minimum, 

Dec .• Tan. Pcb. 

+ 4h Om P.M. 

1h 40m A.M. 

5h 35m A.M. 

- 10h 35m .\.M. 

. ~Ial'ch, i\pril. 

+ 5h 40m P.M. 

1h 10m A.M. 

6h 45m .. \. ~I. 
_llh 45m A.M. 

~Iay, June . 

+ 6h Om P.M. 

Ih 30m A.M. 

5h 15m A.M. 

- 10h 55m A.M. 

July, Aug. 

+ 5h 35m P.M. 

Ih 40m A.M. 

5h 35m A.M. 

- 10h 55m A.M. 

8ept. Oct. Nov. 

+ 4h 15m P.M. 

Ih 25m A.M. 

6h 20m A.M. 

_10h 30m A.M. 

The undisturbed diurnal variation of the total magnetic force differs considerably from that affected by dis­
turbances, as may be seen at a glance in Plate V. ; the whole variations of the epochs of maxima and minima, 
with season, are different from those obtained, No. 143. In each group of months, the forenoon minimum is 
the principal, and the after-midnight minimum is quite secon<lary. The principal maximum occurs earliest in 
winter, about 4h P.M., and latest in May and June, about 6h P.M.; the principal minimum occurs earliest 
in the six months, September to Fehruary, and latest in :March and April: the secondary maximum occurs 
nearest noon, and the secondary minimum nearest midnight, in the equinoctial months. 
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TABLE 65:-Differences of Disturbed and Undisturbed Diurnal Variations of the Total Magnetic Foree, 
as deduced from Tables 63 and 64, exhibiting the effect of Irregular Disturbance on the Hourl~' 
Mean Positions. 

I : _ _ ~i~ M~n~h~. __ 
Mak. Dec., ~ept. I I 
Mean Jan. Marc~.' May. July. I Oct. 'Sept. Mareh 'L' welve 
Time. Feb. AprIl. June. Aug. I Nov. to to I !llonths. 

I I I " Feb. : Aug. I 

~----:-I ~-- -;.;; __ '~_--;;--:--;;---~--;~--! --;;;---
12 13 -0075 -0207 -0092 -0122 '- 0120 -0102: -0140 I! -0120 
13 131 -0057 -0206 -0129 -0143 -013:j -00U5: -0159 ,I -0121-1 
14 13 -0094 -0261 -0146 -0169 I -0149 -0121 -01H2 -015H 
15 13 -0071 -0184 -0152 -0170 -0140 -0105 -016!) I! -Ot:H~ 
16 13 I -0054 -0155 -0135 -0161 I -0137 -00!)6 -()}50 Ii -012:J 
17 13 -0042 -0121 -0110 -0158 -0110 -0076 -OI:W -OIO:J 
18 13 -0023 -0077 -0071 -012() -0073 -0018 -OO!)I -0070 
19 13 I -0014 -0055 -0049 -0090 -0051 -0033 -OO(i,j \ -O(H!) 
20 13 -0016 -0047! -0039 -0057 -0022 -0019 -004S -OO:H 
21 13 -0016 -0031 I -0016 -0033 -0007 -0011 -0027 -0020 
22 13 -0014 0000 '-0001 -0019 +0022 +0004 -0006 -0002 
23 13 +0006 +0034 +0021 -0001 +00:30 +0018 +0018 +0018 

o 13 +0007 +0079 I +0037 +0028 I +0088 +0047 +0048 +0048 
1 13 +0016 +0100 +0045 +0063 I +0100 +0058 +0069 +006:j o 
2 13 +0032 +0135 +0075 +0093, +0109 il +0070 +()JOI +008(; 
3 13 +0062 +0167 +0103 +0150 I +0159 +0111 +(H40 +0125 
4 13 +0069 +0192 +0097 +0204 I +0161 +0115 +OW5 +OI:W 
5 13 +0083 +0265 +0157 +0245! +Oln +0128 +0222 +0175 
6 13 +0102 +0254 +0158 +0244 I +0158 +0130 +021H +0174 
7 13 +0094 +0188 +0157 +0202' +0106 +0100 +01H2 +0141 
8 13 +0068 +0105 +0104 +0120 i +0028 +0048 +01O!J +007!) 
9 13 +0024 -0006 +0035 +0011 -0031 -OOO:j +0013 +0005 

10 13 - 0036 - 0095 + 0003 - 0024 , - 0071 - 0053 - 003!} - 0045 
11 13 -0060 -0082 -0038 -0092 I -0085 i -0072 -0070 -0072 

r i I 'I 

145. Diurnal Variation of the Effect of Di.<rturbance on the Total M(tgrwti() F(m~e. rrlw remark mad(· 
~o. 102, for the vertical component, will apply also to the following conclusions obtained from rrahle ()f). 

1st, The greatest effect of disturbance in increasing the total magnetic force occurs 

In 

About 
Dec. Jan. }<'eb. 

6h 30m P.M. 

March, April. 

5h 30m P.M. 

May, .Tune. 

6h 15m P.M. 

. July, Aug. 
f)h 40m P.M. 

:-\cpt. Oct. Nov . 

f)1t 10m P.M. 

The hours, it will be seen, agree very nearly with those found as the epochs of the maximum total force in till' 
disturbed diurnal variation. The maximum positive effect of disturhance on the total force, occurs latest near 
th~ solstices and earliest near the equinoxes. 

2d, The greatest effect of disturbance in diminishing the total magnetic force occurs 

In 

About 
Dec. Jan. [<'eb. 

2h om A.M. 

March, April. 

2h 15m A.M. 

~Iay, June. 

3h Om A.M. 

.July, Aug. 

2h 45m A.M. 

:Sept. Oct. Nov. 

2h 10m A.M. 

These hours are nearly the same as those for the after-midnight minimum of the diurnal variation; tIle 
difference is greatest in the summer months when the maximum negative effect occurs latest. 

3d, The effect of disturbance on the total magnetic force is zero 

In 

About { 

Dec. Jan. Feb. 

lOb 45m A.M. 

gh 40m P.M. 

Marl!h, April. 

10h 15m A.M. 

gh 10m P.M. 

~Iay, June. 

10h 10m A.M. 

10h 15m P.M. 

.July, Aug. 

11 h 15m A.M. 

gh 30m P.M. 

Sept. Oct. Nov. 
gh 45m A.M. 

8h 4f)m P.M. 

The one of these epochs is nearly the same as that of the principal minimum in the undisturbed diurnal varia­
tion; the other occurs about twelve hours after. 
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TABLE 66.-Variations of the Total Magnetic Force with reference to the Moon's Hour-Angle for 
the Winter and Summer Lunations, and for all the Lunations of the Years 1844 and 1845. 

Moon's I Winter Lunations. Summer Lunations. All the Lunations. 
Hour- 1-------- -----~ - ---~ 

Angle. I~~~~ Me~~~~~~~~~~;~~1 M~~ 
h. m. 0'000 0'000 0'000 0'000 0'000 0'000 0'000 0'000 0'000 

o 0 -055 000 -028 +018 +011 +015 -019 I +006 -007 
2 25 -091 +025 -032 -006 +030 +012 -048 +028 -010 
4 20 -068 -046 -057 -011 +020 +005 -040 I -015 -027 
6 15 -068 -031 -050 -023 +001 -011 -045 I -015 -030 
8 10 -052 -039 -045 -034 -036 -035 -043! -037 -040 

10 5 -010 000 -005 -009 +002 -004 -010 I +001 -004 
12 0 +066 +030 +048 -007 +020 +006 +029! +025 +027 
1:1 55 + 106 +042 +073 +023 +027 +024 +065 + 035 +050 
15 50 +084 +045 +065 +038 -003 +017 +062 +023 +042 
17 45 I +054 +024 +039 +010 -028 -009 +031 000 +015 
19 40 I +045 -015 +015 -007 -039 -022 +019 -026 -004 
21 35 -006 -031 -018 +008 -006 000 +001 i -019 -008' 

I I 

146. Variation of the Total.Llfagnetic Force with Reference to the Moon's H our-A ngle.-Of the four indepen­
(Rmt results in Table 66, that for the winter lunations of 1844 has the greatest range, and only one maximum 
and minimum, the maximum occurring about 2 hours after the moon's inferior transit, and the minimum about 
:!~ hours after the superior transit: the three other results shew two maxima and two minima as follow :-

A maximum from 2 to 4 hours after the moon's inferior transit. 
A minimum from 4 to 2i hours before the moon's superior transit. 
A maximum from 0 to 2i hours after the moon's superior transit. 
A minimum from 6 to 8 hours after the moon's superior transit. 

In the mean of all, as shewn in the last column of Table 66, the first minimum and second maximum noted above, 
arc scarcely visible, owing to the effect of the great range of the exceptional result for the winter lunations of 
1844. The epochs from the means of all are-

The maximum of total force 2! hours after the moon's inferior transit. 
A minimum ...... , ........ 2 hours before ............ superior transit. 
A maximum ............... near ... , . " ..... superior transit. 
The minimum ............... 8 hours after ............ superior transit. 

1t is prohable that the mean of all the lunations is vitiated by the winter lunations of 1844, and that the 
opochs given above for the remaining lunations of the two years are near the truth. 

COMBINED MOTIONS OF THE MAGNETIC NEEDLE. 

147. ~[otions of the North End of a Magnetic Needle supposed freely suspended in the direction of the Magnetic 
Forer.-These motions have been represented in Plates VI.-VIII. by projecting the variations of dip, given in 
the previous Tables, as ordinates to the abscissre deduced from the variations of declination for the same epochs 
multiplied by the cosine of the dip (= 0'32). As great care has been bestowed on the determination and veri­
fication of the coefficients of reduction for the bifilar and balance magnetometers, upon which the element of 
dip depends, it is conceived that considerable confidence may be placed in the accuracy of these figures as re­
presentatives of the motions of the north end of a needle supposed freely suspended in the direction of dip at 
Makerstoun. No attempt has been made in these discussions to introduce theoretical views, but a consideration 
of the figures in the Plates will probably show the futility of many of the theories brought forth to explain the 
motion in declination. 

148. Annual Motions.-The annual motion deduced from the observations of the three magnetometers for the 
four years 1843-6 is shown in figure A, Plate VI. In order to exhibit a more symmetrical form of the annual 
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motion, the magnetic dip, deduced from the ohsel'Yations of the hifilar magnetometer tc.)l' the years 1842-5 awl 
the balance magnetometer for the years 18-1::3-6, has heen employed to construct figure B ; th~ same declination 
heing used as in figure A. For both figures the monthly mean values for the three magnetometers have be('n 
obtained from the curves (Plate VI.) passed freely through or among the projected points. 

149. From near the vernal till the autumnal equinox the annual motion forms the half of an ellipse whosl~ 
major a..xis, passing at the vertex through June, makes an allgle of about + 11 0 in figure A and of + 1 GO in figure 
B with the projection of the magnctical meridian. At the autumnal equinox the north end of the ncedle agaill 
ascends till the winter solstice, after which it descends till the vernal equinox. In its descent, the north end of 
the needle having crossed its previously ascending path, it forms a loop which, when untwisted and contiuued 
Ilownwards from the equinoxes, completes the ellipse ~ the portion formed hy the loop having almost exactly the 
same perimeter as that regularly formed when the sun is north of the equator; the completed portion is indi­
eated by dotted lines in figures A and B. It does not seem improbahle that in southern latitudes the figure 
will be inverted, and that it will be a simple ellipse near the equator. 

150 . .J...",Ionthl!! Motion.'l.-The motion corresponding to the moon's varying phase has not heen projected, chiefly 
hecause of the irregularities still existing in the result of the fonr years' observations for the magnetic dl~c1ina­
tion, the epoch of minimum being ill-determined; it is conceived that the figure is a simple ellipse with its 
major axis in the astronomical meridian, the northern extremity heing at conjunction, the epoch of' minimuIll 
dip, and the southern extremity at opposition, the epoch of maximum dip; this, however, is (lonhtfnl. 

15l. The motion for the moon's position in declination has been obtainell in tIle following manner :-Ilav­
ing first projected the means of magnetic declination for Clteh three days of the moon's position in declination, as 
ohtained from the Tables for the years 1843-6, the day after the farthest nortl1Crly position being the ahscissa, 
a curve was passed freely among the points; the values of the ordinates at the points of intersection by tlw 
curve were then taken as the interpolated val nes of magnetic declination for the corresponding ahscissaJ: a 
similar operation was performed for the magnetic dip. In hoth cases very satisfactory curves, agreeing nearly 
with the true points, were obtained. These values are projected in figure C, Plate VI. From this figure the north 
end of the dipping-needle commences its ascent about two days after the moon is north of the equator, attains 
its highest point about two days after the moon is farthest north, an(l afterwards it descends till the moon is 
again near the equator; thus forming a figure like a portion of an ellipse with its vertex ahout one day after 
the moon is farthest north, the major axis making an angle of ahout - 30° with the magnetic meridian. It 
will be remarked that so far this motion is quite similar to that for the sun's position in <leclination, with 
the exception of the axis of the figure being on the opposite side of the magnetic meridian; when we trace the 
fignre farther the analogy still subsists ;-as the moon procee<ls south of the equator the 110rth end of tIll! needle 
again ascends till the moon is farthest south, thereafter descending, and, in crossing its previously ascending path, 
a loop is formed lying partially out of the principal figure, as in the case of the ann ual motion. 

152. The correspondence of the two results gives a great weight to the accuracy of hoth ; this will he Illorl~ 
evident when it is remembered, that the whole motion of the dipping-needle for the moon's varying declination is 
included by a small circle with a diameter of little more than one-tenth of It minnte of .'q)lU·I', and, that no o},ser­
vation in the sixty thousand employed for this result has been rejected, however greatly affected hy distllrhanc(~ ; 
although the graphic interpolation to remove slight irreg'ularities may he considered an equivalent operation. 

153. Diurnal.ZJfotion.y.-The monthly mean diurnal variations for the magnetic declination and magnetic dip 
in Tables 12 and 57, still present irregularities, especially from H)h P.M. till 4h A.M., the hourly positions for 
this time depending on only two years' ohservations. For this reason, the values from these rrables having 
been projected, curves were passed freely among the points, and the interpolated ordinates thus formed, were 
taken for the projections in Plate VII.: the interpolated quantities differ very little from the actual val ues, 
and this is especially the case for the summer months. 

154. The diurnal motions for the 4 winter months ~ ovcmher to Fehruary, are of'the same class, aTHI they 
differ considerably from those for the other months (see Plate VII.) ; in each of these months Hw 1Il0tion 
consists of a figure of two closed loops: the north end of the neeille moves eastwards with little change 
of dip from about Ih P.M. till 9h or 10h P.M., after which it turns westwar<ls, and beg-ins to ascenll about 4h A.M., 

crossing near its position at 6h P.M., thus forming an eastern loop, whieh is small compared with the westel'll 
loop, excepting in December. After 6h A.M., the north end of the needle having moved a little westwards, 
again descends, crossing a t;econd time the afternoon track ncar 5h P.M., still moving westwards, it ascends 
about 11 h A.M. till it meets the position of 1 h P.lL, thus completing the western loop. The eastern loop 
is not formed in March, the north end of the needle not rising sufficiently high to cross the afternoon 
track. The change in the figure from February to ):Iarch is very great; in April and May the remains of the 
eastern loop are still visible, but in June and July its position is indicated by a simple inflection in the figure; 
in August and September the germ of the eastern loop becomes more distinct, and in October th~ loop is 
actually formed. The transition in form from autumn to winter is quite gradual, unlike that from winter to 

.MAG. AND MET. OBS. 1845 AND 1846. 
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spring. In the winter months, the principal or western loop is formed by the motion from 8h A.M. till 5h P.M, ; 

in the months from April to August, three-fourths of the whole diurnal motion occur between 6h A.M. and 
6h P.M., the remaining fourth forming a slightly inflected side to each of the figures: it is this side which is 
~radually twisted up to form the eastern loop of the winter months. The figures for means of groups of 
months, as in Tables 13 and 58, have been projected in Plate VIII. on a larger scale, the diurnal mo­
tions from the days selected as nearly free from irregular disturbance have been projected with dotted outlines 
along with the others. In these figures the actual values in Tahles 13, 14, 58, 59 have been employed. In 
the winter months the undisturbed diurnal variation presents a series of convolutions instead of the eastern 
loop, and in the other months the general form of the figures is not much altered. 

155. It is evident that no proper comparison can be made of the areas of these figures, on account of the 
involved forms in the winter months; the areas, however, of the figures from April to August, differ ver~' 
little. ;if 

156. Perimeters o/the Figures.-The twisting of the perimeters, which renders a comparison of the areas of 
little value, does not appear to affect the length of the motion, and this therefore seems a fair suhject for ex­
amination. The following are the values of the angular motion, or length of the perimeter, for each month, as 
ohtained approximately from Plate VII. 

. Jan. 

5"60 
Peb. 

6"16 
March. 

9"22 
April. 

12',18 
May. 

12"04 
.June. 

12"00 
July . 

11"56 
Aug. 

11',64 
Sept. 

10"48 
Oct. Nov. De!'. 

9',78 7"22 ,5"84 

December and .J anuary shew the least perimeters, April, May, and June, the greatest, though the perimeter~ 
for the months from April to August are nearly constant. 

157. The following are the approximate perimeters of the five independent figures of Plate VIII. :-

Mean of all, 
.\fean of undisturbed days, 

Dec.-~'eb. 

6',19 
4"34 

March, April. 

11'.58 
9"86 

May, June. 

11"88 
10"68 

July, Aug. 

11"92 
11"28 

~ept.-~ov. 

9',04 
7"76 

158. Hourly Angular Motions.-Having obtained the approximate motion from hour to hour for each of 
the monthly figures of Plate VI!., we find that, on the whole, they follow nearly the same law, that indicated 
in the following numbers, which are the means of the motions from the 12 separate months, and from other 
groups of months. 

TABLE 67.-Mean Angular Motions, from Hour to Hour, of the north end of a Needle supposed freely 
suspended in the direction of the Magnetic Force, as obtained (1.), from the Monthly Figures of 
Plate VII. (2.), from the 5 Independent Continuous Figures of Plate VIII. ; and (3.), from the 
5 In~ependent Dotted Figures of Plate VIII. 

Means from 
i 

Means from I 

Time. 
Icontfnuous 

5 'rime. i. 

5 I 5 12 Dotted 
I 12 

Dotted li'igures. Figures. C'ontinuous 
Figures. ~'igures. Figures. Figures. 

I -----_.- -----h.---h·-I;--, -- ---_. --------
6.10 I 6.20 

h. h. : 

6·59 6.62 12-13 0·19 0- 1 . 0·64 
13-14 ·23 ·10 I ·20 1 -- 2 ·49 ·48 ·50 
14-15 ·25 ·14 ·16 2- 3 ·59 ·53 ·60 
15-16 ·22 ·18 ·25 3- 4 I ·51 ·51 ·53 
16-17 ·24 ·24 ·23 4- 5 ·48 ·34 ·48 
17-18 ·25 ·23 ·24 5- 6 ·40 ·19 ·35 
18-19 ·37 ·28 ·38 6- 7 ·20 ·14 ·28 
19-20 

II 

·58 ·53 ·55 7- 8 ·36 ·19 ·30 
20-21 ·61 ·58 ·63 8- 9 ·21 ·17 ·22 
21-22 ·69 ·76 ·69 9-10 i ·15 ·13 ·13 
22-23 ·91 ·85 ·88 10-11 ·14 ·17 ·14 
23- 0 

II 
·70 ·67 ·73 11-1.2 ·24 ·22 ·16 

1 
i 

* It may not be unimportant to remark here, that the processes usually adopted in order to determine the epochs of maxima 
and minima for the separate elements of declination and dip, are not strictly accurate; and that is the case whether the process be 

one of interpolation from graphic projection, where the time is the abscissa, or one of computation, where the variable is a func­
tion of the hour angle. This is evident, when we examine the figures in Plates VII. and VII!., where the dip and declination are 
the co-ordinates. The error, however, will not affect any of the comparative conclusions for these elements in the previous pages. 
A similar exception may be taken to the accuracy of comparisons of areas of declination curves, where time is the abscissa. 
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159. These numbers give the following curious result ;-That the velocity of motion of' the north l'llIl of a 
magnet freely suspended in the direction of the magnetic force is a maximum when the sun makes its ::mpCI'iol' 
transit of the magnetic meridian (between 10h and 11 h A.M.), and a minimum when it makes its inferior trausi t of 
the same meridian (between 10hand 11h P.M.). rrhis result is the more curiolls that the epoeh of' the minimulIl 
velocity of the diurnal motion is an epoch of maximum disturoance, and, in as far as the declination is eOIl­

cerned, the epoch of maximum velocity of the diurnal motion is also an epoch of minimulll distUl'hance. 
160. When we compare the results for the irregular disturhance, with reference to the separate eleJlH'llt:­

of magnetic declination and magnetic dip (sec horizontal component), with the velocities of motion as dedu('(>cl 
from these figures, we find, that when the eli/u'llIll motion is most rapid the departnres fro/ll t1/(~ diNdton of tlttlt 
IIlOtion arc least, and when the diurnal motion IS slowest the irre.(lItiar de/I((l·tltres from tlte h01l1'l,1J mean jlo.'!itioll on 
tfl·catest. 
. 161. It is scarcely possihle to connect the previous facts of area, perimeter, or velocity of motion with the 
laws of variation of temperature. In the mean for the whole year, the tempcraturc changes lllost rapidly hetweell 
8h and 9h A.M.; but it changes with nearly equal rapidity hetween 511 and (3i1 1'.1\1. r['here is no cOrl'eSpOnclill,!! 
fact in the previous numbers. When we compare the variations of tempcrature with the variations of po~iti()1l 
for the suspended magnet in the summer months, wc find the ditll~renee hctwcen the two e1asses of facts ev(m 
more marked: in summer, the temperature changes most rapidly about 7h A.1\I. anci 7h P. :\1., the change for 
:\Iay, June, and .July, from 6h_8h A.M. heing + 3°'80, and from 6h_8h P.M. heing - 3°'54; t'()r the same' 
months the mean angular motion of the needle from (3h_8h A.1\I. =1"00, from 9h_11h A.M. =2"12, awl froJll 
6h-8h P.M. =0'·74. There is a diminution in thevelocitv of the motion between P and 211 1'.1\1.; t1lC1'(> is also 
a slight diminution at the turning point, 6h_7 h 1'.1\1. amI between 2h and 311 A.1\I. rrhcse diminutions appc'ar 
to be connected with the fact, that they occur at turning points in the figures. 

162. It may be remarked that the line representing the astronomical meridian, and passing through tlw 
('entre of gravity of the figures for the months during which the sun is north of the ecpmtol', also pass(~s t hroug-II 
the position of greatest velocity, and nearly through that of least velocity, of the diurnal llIotiOIl. 

163. GcnC1'al Form and Turnin!J Points of the D'inrnal Motlo1ifl.-rrhe general forms of the diurnal JIlotioll 
vary between rude ellipses and circles. In the winter months, the principal portion, or loop of the figures, i~ 
elliptical with the major axis horizontal; ncar the equinoxes the figure hecomcs somewhat circular, and in HI(' 
midsummer months it again becomes rudely elliptical, with the major axis inclined about 20° or :W

n west of 
the magnetic meridian. In the usual investigations of the conventional clement of declination, it hal'> bcc'l\ r('~ 
marked that the turning from the farthest westerly position occurs near the time of maximum temperature; a 
coincidence which has been supposed to indicate a real connection, though there is no ~imilar coillci(lcnce betwe('11 
the epoch of minimum temperature and the eastern turning point. If, however, we examine the figures indi­
cating the diurnal motions of a needle in its trun position, such as those for the months of' April, August, ()('­
tober, &c., we might find it difficult to say, where is a turning poiut and where not; and it is difficult to sc'(' 
why the turning points at the extremities of the horizontal diameters of these rude circles, or at the extremiti(~~ 
of a horizontal line, in the ruder ellipses, should be chosen, in preference to the turning points at the extremi­
ties of other lines drawn in the figures, as tests for a theory; unless, indeed, it be explained hy the accident that 
a horizontal suspension of a magnetic needle is a convenient one for ohserving a certain portion of' the motioll 
of a magnet, which, independently of gravity, would rest in the direction of the magnetic force. 

164. It may be noticed, chiefly with reference to the months from March to October, that a line pas8ill~ 
through the positions of noon and midnight also passes through, or nearly through, the meau position, or t.he eentl'(' 
of gravity, each hour having equal weight: also a line passing through the positions ahout four hours before awl 
four hours after noon, passes nearly through the centre of gravity of the figures; the former of these line!; li(·:­
nearly in the direction of the minor axis, the latter nearly in that of the major axis of the rudc ellipses for tIlt 
midsummer months. The horizontal line passing through the centre of gravity, also passes nearly through th(· 
positions of 1 h A.M. and 1 h P.M., which, therefore, are the epochs of mean dip. (See also No. 1 H2.) 

165. Angular Di.'1tanccs between the Hourly Position.'! from the Mean of (ttl, (tnd from tltc U ndistnrllcd ])((.'Is. 
-It has been already stated, in considering the effect of disturbance on the hourly mean values of the magnetic 
elements, that it is assumed that the mean of all the hourly values is unaffected, which, in the present case, i:­
equivalent to assuming, as has been done in Plate VII!., that the centre of gravity of the disturbed and UIl­

disturbed figures is the same; this must be very nearly true, as regards its position in declination (No. :38), 
but it is probahle that there is some error with reference to its position in dip: it will be seen from No. 12:~, 
that this error in the figures for May-June and .July-August is very small; it will also he seen from ~(). 
123, that the dotted figures for the other months should be raised somewhat in the page, since the centre of 
gravity of the dotted figure has a less dip than that of the continuous figure; the effect of this elevation would 
be chiefly to diminish the distance between the points about 4h and 5h P.M. on the figures for "March and April : 
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these remarks may be kept in view, in considering the numbers in the following Table, which are obtained from 
Plate VIII. 

TABla·, 68.-Angular Distances between the Disturbed and Undisturbed Positions for each Hour in the 
motion of a freely-suspended Dipping-Needle, as obtained from Plate VIII. 

1frlk. 
1Iean I 

rrime. 

Dec. 
.fan. 
I·'eb. 

I I I Year. 

~;~i~: I ~~7;. I ~~. ~f~: :~:.' ;~~.. ~':::: o/!:~ 5 

I I Curve. Columns. 
1---11----- ____ 1 ____ 1 ____ -------- ------------

0:20 i 0:31 I 0:28 0:36 0:35 0:25 0:32 0:32 
h. 

12 
13 
11 
15 
16 
17 
18 
19 
20 
21 
22 
2:3 
o 
1 
2 
:3 
IJ-
5 
6 
7 
8 
9 

10 
11 

0:36 
·26 
·28 
·09 
·06 
·15 
·21 
·20 
·18 
·22 
·21 
·24 
·28 
.35 
·36 
·29 
·28 
·12 
·15 
·18 
.t!3 
·38 
·39 
··12 

·32 I ·26 ·24 ·28 ·28 ·31 ·26 ·27 
·16 I ·20 ·18 ·14 ·18 ·28 ·24 ·24 
·16 II ·16 ·06 ·12 ·08 ·12 ·08 ·12 
·01 I ·18 I ·08 ·12 ·09 ·09 ·04 ·09 
·08 ·08 I ·24 ·14 ·13 ·14 ·08 ·14 
·20 ·08 ·32 ·34 ·25 ·18 ·22 ·24 
·24 II ·11 ·32 40 ·29 ·22 ·26 ·27 
·30 ·30 ·46 ·42 ·29 ·34 ·28 I ·33 
·36 I· ·28 ·:30 ·40 ·30 ·32 ·32 ·31 
·28 ·26 ·20 ·26 ·28 ·22 ·28 ·25 
.:JO ·16 .36 ·26 ·24 ·18 ·24 ·26 
·28 i ·]2 ·14 ·30 ·26 ·]8 ·22 ·23 
·24 I ·28 ·16 ·24 ·28 ·24 ·28 ·26 
·36 ·40 ·16 ·38 ·34 ·30 ·34 ·34 
·32 ·26 ·24 ·36 ·30 ·28 ·28 ·30 
-44 ·46 ·44 ·16 -40 ·44 ·32 ·33 
·30 ·34 ·50 ·12 ·04 .35 ·18 ·26 
·36 ·30 -42 ·32 ·19 ·28 ·16 ·30 
42 ·30 ·26 ·38 ·27 ·22 ·24 ·30 
·36 i ·16 ·24 ·58 ·50 ·24 ·38 ·38 
·38 i ·24 ·44 ·44 ·38 ·34 ·38 ·38 
·38 I ·30 ·36 ·52 ·45 ·34 ·40 ·40 
·26 : ·38 ·22 ·50 ·45 ·32 ·38 ·37 

1 

166. The following are the conclusions from Table 68 :-

1st, In the two figures for the months from September to February, tho effect of disturbance in displacing 
the needle is a minimum about 4h A.M. and 4h P.M., the values for these hours being nearly equal, or near the 
ho1tr.~ when t'/(~ .'I1t'JliN on the magnetic prime vcrtical. The maximum effect of disturbance occurs in both about 
lOh P.~l., when the sun is on the magnetic meridian, a secondary maximum occurring in the figure December to 
Fehruary ahout 1 ~_h P.M., and in the figure September to November about 8h A.M. 

'2d, In the figure for March-April, the minimum occurs about 4h A.M., and the maximum probably about 
8h_10h P.M., the value, however, varying little for the 18 hours from 8h A.M. till 2h A.M. 

3d, The mean of the two results for the figures May-.T une and July-August is to some extent the reverse 
of the result for December to February. The effect of disturbance is a minimum about 4h A.M., and about 
noon; it is a maximum about 8h A.M. ana 411 P.~I. It would appear, therefore, that the diurnal law of the 
e.lfect of disturbance varies with season as well as the law of the amount of disturbance (see Nos. 45,77, 110): 
a minimum is also shewn about 8ll P.M. 

4th, In all months of the year the effect of disturbance is a minimum about 4h A.M. In the winter months 
a minimum occurs at 4h P.M., the maximum occurs at the same hour in the summer months. 

3th, In the mean figure for the year, minima occur at 4h A.M. and about 5~h P.M., the maximum occurs about 
10h P.M., and a maximum occurs between 811 A.M. and 4h P.M. If, making allowance for the effect of dis­
turbance on the position of the centre of gravity with reference to dip (No. 121), we suppose the centre of 
gravity of the dotted figure for the year (Plate VIIIv.) raised 0',15 on the line of mean declination, or that of 
the continuous figures lowered as much, we find the maximum effect of disturbance to occur about 10h P.M. 

and 10h A.l\I., and the minimum effect about 4h A.M. and 5h P.M. This result was obtained for the magnetic de­
clination in 1844. See the Volume for that year, p. 345. 
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167. 1Jfotions with reference to the Moon's Hour-Angle.-These, as obtained from the means of all the luna­
tions in the years 1844 and 1845, and as deduced from winter lunations for 1845 only, are shewn in 
Plate VII. The resulting figures, especially that for the winter lunations of 1845, bear some resemblance to 
the diurnal motion for the month of December. 

THE AURORA BOREALIS. 

168. The results for the aurora borealis are placed between the magnetical and meteorological discussions, 
because the appearances of this meteor are distinctly connected with magnetic disturbances; the frequency of 
the one and the magnitude of the other, it will be seen, are governed by the same laws. 

169. The following Table contains a list of all the aurorm seen at Makerstoun, between January 1843 and 
June 1849. A very careful outlook for aurorm was kept throughout the whole period, but especially during 
the first five years; an outlook warned by magnetic disturbance in circumstances unfavourable to the visibility 
of the meteor, and assisted by a practical acquaintance with the faintest auroral indications. In several cases, 
the auroral appearances were very faint; these are entered in the Table as "Traces," and, in others, there was 
doubt whether the appearance was truly auroral; these are indicated by " Trace ?" It should be noted that, 
with the exception of the years 1844 and 1845, aurorm were seldom looked for after midnight. 

TABLE 69.-List of Aurorre Boreales seen at Makerstoun in the years 1843-9. 

Date, Moon's Sky Species Character Page 
Gottingen of Magnetic General Remarks. of H.efer-

Mean Time. Age. Clouded. of Clouds. Disturbance. cnce. 

---
1843. (184:q d. h.-h. d. 

Jan. 28 8 28 0·0 Slight Traces. (Seen at Christiania.) 9:J 
Feb. 24 10-13 25 9·7 Scud Moderate Traces. (Seen at Christiania and in United States.) 201 
Mar. 6 14 5 2·0 Cum.-scud Moderate Seen through clouds. 203 

7 8 6 0·0 Moderate Arch 10° altitude. 54 
12 9-13 11 2·0 Scud Considerable Distinct. 54 
29 9-12 28 0·0 Moderate Segment of circle 15° alt. 1 O~h, equatorial beam. 111,61 

Apr. 5 9-14 6 0·0 Considerable Bright arches and streamers. 61 
6 14-16 7 0·0 Considerable 14h; arch 10° broad, ISO altitude. Corruscations. 205 

Sept. 18 10-12 24 2·5 Cirro-str. Moderate Bright. 14h 3Sm; 12° altitude. 213 
19 10 25 9·8 Cirrous Moderate 11 h; band 10° altitude; seen through clouds. 69 
20 14-15 26 1·0 Scud Traces. (Seen at Christiania.) 69 

Oct. 15 10 21 Auroral arch ISO altitude. Streamers. 173 
16 10 22 9·8 Cirrous Slight Traces through clouds. 175 
26 8-10 3 0·5 Loose cum. Moderate 9h som ; arch 8° altitude. 177 

Nov. 2 10 10 0·2 Slight Traces. 70 
13 8-10 21 9·8 Various Slight Distinct. [places. 183 
14 10 22 8·0 Cir.-strati Slight Traces. 12h; magnets slightly disturbed at other 183 

Dec. 11 10 19 5·0 ! Sc.; cir.-str. Moderate Distinct. 71 
12 8 20 10·0 Scud Moderate Traces; through clouds. (Appearances at Parma.) 191 
27 6 6 0·8 Scud Slight Traces. 72 

1844. (1814.) 
Jan. 5 10 15 9·0 Scud Moderate Traces. 174 

10 10-11 20 2·0 Cirri tModerate Traces. 175 
Feb. 7 9 19 0·5 I Loose scud Moderate Faint. 186 

11 13-14 23 5·5 Cirri Slight Traces. (Suspected at New Haven, Connecticut.) 187 
22 8 4 5·0 Cirri Slight Traces. 158 

Mar. 2 9 13 1·0 Scud; cir. Moderate Trace. (Bright moonlight.) 158 
7 8-10 18 )·0 Cir.-str. Moderate Rather bright. Arch and streamers. 158 
9 13 20 2·0 Sc.; cirri Moderate Rather bright. 158 

12 11 23 0·1 Cirri Slight Faint. 158 
29 11-16 12 0·1 Cirri Moderate Bright. Arches and streamers. 158 

~1'\r. 5 12-14 19 0·2 Cir.-str. Moderate Streamers, arch and band. 158 
10 13 23 0·9 Cir.-str. Slight Traces. 209 I 17 11-12 0 5-0 Cirri Considera hIe Faint streamers and homogeneous light. 158 

May 8 11-12 21 1·2 Cirri Moderate Faint. 158 

lUG. AND MET. OBS. 1845 AND 1846. 
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TABLE 69.-continued. 

Date, Moon's Sky Species Character Page 
Gottingen Age. Clouded. of Clouds. of Magnetic General Remarks. of Refer-

Mean Time. Disturbance. ence. -- --- ---
1844. 

(1844.) d. h.-h. d. 
May 21 12 4 2·0 Cirri Slight Traces. 158 

22 11 5 0·2 Haze Moderate Trace. (Seen at New Haven.) 158 
Aug. 2 14 18 0·5 Cirri Moderate Faint. rtucket, Mas.) 252 

9 14 25 3·0 Scud Moderate Traces. (Seen at Whitehaven, and at Nan- 158 
Oct. 2 8-10 20 1·0 Cirri Moderate Belt of light 5° altitude. 158 

5 10-II 23 0·0 Slight Faint. 158 
7 11-12 25 0·5 Cirri Slight Faint. 277 

20 14-18 10 0·5 Cir.-str. Considerable Bright. Arches and streamers. 159 
Nov. 11 6-]4 1 0·5 Cir.-str. Moderate Distinct. Arch and streamers. 159 

12 14 2 10·0 Scud' Moderate Traces through clouds. 159 
13 10 3 8·0 Scud Slight Trace. (Seen at Christiania.) 159 
16 10-11 6 7·0 Cirri Large Arch 5°-8° altitude. Patches and streamers. 159 
18 9 8 ]0·0 Scud Moderate Faint. 159 
24 13 14 1·0 Cirri Portion of an arch 10° altitude. 159 

Dec. 4 8 24 0·2 Cir.-str. Moderate Faint. 160 
29 6-14 20 Cirri Large Brilliant. Arches, patches, and strea.mers. 160 

1845. (1845.) 
Jan. 0 15-16 22 5·0 Cir.-cwn. Slight Faint. 118 

9 7-14 1 0·5 Cirri Large Bright. Arches, brushes, and streamers. 118 
19 12 11 9·0 Cir.-cum. Moderate Traces. 119 
20 11 12 2·5 Cir.-cum. Slight Traces. (Seen in Orkney.) 119 
21 8 13 9·5 Scud Moderate Traces. 119 
23 15 15 10·0 Cir.-str. Moderate Seen through a break in the clouds. 119 
24 13 16 0·5 Cirri Moderate Traces. 119 
26 13-15 18 4·0 Cirri Moderate A uroral appearances between the clouds. 120 
28 8-12 20 6·0 Cir.-str. Moderate Distinct. 120,146 
29 7- 9 21 1·5 Cir.-str. Moderate Faint. 120 
30 8-10 22 0·5 Haze Moderate Traces. 120,147 

Feb. 1 12-13 24 0·8 Cirri Slight Milky aurora. 120 
5 8-13 28 2·0 Cirrous Moderate Arch and streamers. 121 
7 14-15 1 2·5 Cirrous Slight Milky aurora. 121 

24 8-13 18 0·0 Moderate Arch 8° altitude, and streamers. 122 
26 15 20 3·0 Cir.-cum. Moderate Trace? 157 
28 12-14 22 4·5 Cirri Moderate Faint; milky aurora. 122 

Mar. 9 16 1 10·0 Scud Moderate Seen through clouds. 161 
14 11 6 4·0 Scud Moderate Traces? 163 
18 10 10 2·0 Cir.-cum. Slight Faint. 123 
19 10-13 11 0·5 Cir.-str. Slight Faint. 123 
20 14-15 12 0·5 Cirri Moderate Faint. 165 
23 13-14 15 5·0 Cirri Moderate Faint. 123 
24 15 16 4·0 Cirri Considerable Traces. 123 
25 9 17 9·8 Cir.-str. Moderate Trace? 167 
26 11-14 18 4·0 Scud Moderate Traces. 123 
28 10-11 ·20 0·8 Cir.-str. Moderate· Faint. 168 
29 11~12 21 0·8 Cirri Slight Faint. 123 

Apr. 13 11-16 7 7·0 Cir.-str. Considerable Brilliant. Arches and streamers. 123 
15 11 9 8·0 Cir.-cum. Slight Trace? 175 
19 11 13 4·5 Scud Moderate Trace. 123 
30 11-14 24 7·0 Scud Moderate Faint. 123 

May 11 13-14 5 1·5 Cir.-str. Slight Faint. 184 
Aug.29 10-13 26 0·3 Cir.-str. Moderate Distinct. Belts and streamers. 123 

30 12 27 1·0 Cirri Slight Faint. Seen through clouds. 226 
Sept. 2 10-12 1 0·2 Cir.-str. Moderate Distinct. Streamers. 124 

25 16 24 0·8 Cir.-cum. Moderate Faint. 236 
27 9-10 25 5·0 Scud Moderate Faint. gh arch 7° altitude. 10h ; streamers. 

I 
237 
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TABLE 69.-continued. 

Date, Moon's Sky Species Character Page 
Gottingen Age. Clouded. of Clouds. of Magnetic General Remarks. of Refer-

Mean Time. Disturbance. ence. 
---

1845. 
( 1845.) d. h.-h. d. 

Oct. 1 16 0 6·0 Scud Slight Trace. (Seen at Christiania.) 238 
20 13 19 0·0 Moderate Faint. Patches and streamers. 124 
21 15-17 20 2·0 Cirrous Moderate Faint. 245 
31 11-12 0 5·0 Cirrous Slight Traces. (Seen at Christiania.) 249 

Nov. 4 11-12 5 0·0 Slight Faint. Diffuse light, with streamers. 124 
5 7 5 0·5 Cirri Moderate Arch 12° altitude. 124 

17 7-11 17 0·5 Cirri Moderate Bright. Arches, streamers, and brushes. 124 
Dec. 3 6-18 4 0·0 Very large Brilliant. Arches, streamers, and brushes. 125,261 

13 10 14 0·0 Moderate Trace. 265 

1846. (1846.) 
Feb. 25 9-12 0 0·5 Sc. ; cir.str. Moderate Arch and short streamers. 342 

126 10--11 1 8·5 Scud Moderate Diffuse light and faint streamers. 342 
Mar. 16 9-12 19 9·8 Scud Considerable Faint light, arch, and streamers. 342 
Apr. 6 11-13 10 Cir.-str. Moderate Faint. 342 

16 10-11 20 1·0 Scud Considerable Faint. 342 
Aug.24 11-12 3 0·0 Moderate Diffuse light, with faint streamers. 342 

27 10-12 6 8·0 Scud Considerable Distinct. Patches and streamers. 342 
Sept.l0 9-10 19 5·0 Cirri Moderate Faint. Arch 7° altitude. 342 

11 10-11 20 3·0 Cir.-str. Considerable Faint. Beam. [bank 50 alt. 312 
21 13-16 1 8·0 Scud Considerable Distinct. Incessant pUlsations of patches. 15h ; 343 
22 10 2 8·0 Cir.-str. Very large Evidently bright, but obscured by clouds. 395 

Oct. 8 8- 9 18 6·0 Cir.-str. Considerable Aurora. Faint streamers. 343 
9 8 19 2·5 Sc.; cir.-str. Moderate Bright streamers. 34:3 

19 10 29 3·0 Sc.; cir.-str. Slight Faint. 399 
22 10 2 9·8 Cir.-str. Moderate Traces; through clouds. 313 

Nov. 17 7- 8 28 4·0 Sc.; cir.-str. Large Bright. Arches and streamers. 343 
Dec. 9 9-10 21 0·5 Moderate Arch. 343 

1847. N.B.-See additional Notes after Table 69. 
Jan. 30 9 13 Moderate Faint. [like clouds from NW. 
Feb. 6 8-10 20 Cirrous Slight Faint light. Arch and streamers; cirrous-fan-
Mar. 19 8-12 3 Cirrous Very large {Bright. Corona borealis. 8' 50m ; arch about 

10° alt. from NNW. 9h 20m ; arch about 
20° alt. from SSE. 

Apr. 3 10-11 17 Cir.-cum. Considerable Pulsations seen to 20° altitude above clouds. 
Aug.22 14 12 Slight Faint. Varying patches. 
Sept. 26 7-11 17 Beautiful. Streamers, arches, brushes, waves, &c. 

29 ~-12 20 Cir.-str. Large Pulsating patches, diffuse light, arches, stream-
Oct. 8 8 29 Sc.; cir.-str. Traces. [ers, &c. 

16 8 7 0·0 Moderate Faint, with streamers. 
19 11 10 Scud Slight Low band. Streamers close to horizon. 
24 14 15 Cir.-str. Excessive 11 h 7m ; Splendid corona, &c. 
29 7-11 20 Scud Moderate Faint. 8h; arch 8° alt. 11 h; streamers on horizon. 

Nov. 1 7 23 Scud Slight Traces. 

19 9-11 11 
Scud Large {Fine red-coloured patches and streamers. lOb 12m ; 

corona borealis centre 71 ° alt., azimuth S. 25°E. 
25 10 17 Sc.; cir.-str. Moderate Faint. 
26 10 18 Cir.-str. Slight Faint. 
27 10-11 19 Stratus Moderate Distinct. 

Dec. 20 8 13 Scud Excessive Splendid crimson aurora, with corona borealis, &c. 

1848. 
.-.,.J 

Feb. 20 10-12 15 Brilliant. Coloured; streamers and corona bor. 
21 9-10 16 Id. Much concealed by clouds. 

22 7-10 17 { Id. 8h 50m ; arch passing through zenith. 
8h 55m ; lower edge of arch 42° above SSE. I 
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Date, 
Gottingen 

Mean Time. 

1848. 
d. h.-h. 

Mar. 17 9-10 
19 8-13 
21 12-13 
24 10 

Apr. 17 10 
29 9-13 

May 10 II 
18 13 

Sept. 5 12 
Oct. 18 7-11 

19 
20 
21 
22 12 
24 10 
26 II 

Nov. 17 7-13 
18 9-11 

21 7-10 

22 8-11 
30 10 

Dec. 17 7-13 

21 10 

1849. 
Jan. 5 12-13 

14 6-11 
15 8-11 
16 7 
25 8-11 
26 8-11 
31 10 

Feb. 11 10 
13 11 
18 8-11 
19 9-12 
20 9-10 
21 9 
22 7-12 
24 JO 
26 10 
28 10 

Mar. 18 10-11 
19 11-12 

Apr. 16 8-11 

17 11 

Sept. 17 9-11 
18 13 
19 11-12 

Oct. 14 10 
18 

GENERAL RESULTS OF THE MAKERSTOUN OBSERVATIONS. 

Moon's Sky Species 
Age. Clouded. of Clouds. 

d. 

12 
14 
16 
19 
14 
26 

7 
15 
8 

21 
22 
23 
24 
25 
27 
29 
21 
22 

25 

26 
5 

22 

26 

11 
20 
21 
22 

1 
2 
7 

18 
20 
25 
26 
27 
28 
29 

1 
3 
5 

23 
24 

23 

24 

TABLE 69.-continued. 

Character 
of Magnetic 
Disturbance. 

General Remarks. 

Traces; through clouds. 
Bright arch of brushe(. 
Bright and rapidly pulsating. 
Faint. 
Coloured, but sky overcast with growing clouds. 
Faint. 11 h 10m ; streamers. 
Faint. Streamers. 
Bright. Streamers to 80° alt.; coloured red. 
Faint. Lightning. [and thunder. 
Coloured. 10ih ; corona borealis. 11 h; lightning 
Faint. Streamers. 
Traces. 
Traces. 
Aurora, with streamers. [the 23d?) 
Traces. Overcast. (This may have been on 
Faint. 
Magnificent, whole sky crimsoned. 
10h; arch about 10° altitude. 

{
Bright. 8h 10m ; large wing-like patches about 

the anti-dip. 
Bright, but sky overcast with clouds. 
Traces. 

{
Brilliant. 8h 40m ; corona borealis. 11 h 40m ; 

beautiful wings about its centre. 
Faint. Low on north horizon. 

Aurora, with streamers. [arch 15° alt. 
6h 10m j streamers. 9b 40m; arch 4° alt. lOb 40m ; 
Diffuse light. 
Traces; through clouds. 
Faint diffuse light. 
Very faint. 
Trace. 
Very faint. 
Very faint. [to N. by E. 
9b 40m 

; rather bright, with pink or red patches 
Sh 40m; bank to N. 9b 54m-5sm,; magnificent bow. 
lOb Om; bank, or red streamers. Diffuse light. 
Very faint. 
7h 20m

; finely coloured to N. 11 b 4sm; corona bore 
Very faint, with low arch. 
Faint. 
Trace. [and streamer. 
10h 25m ; fine arch 73° alt. lOb 32m ; low light 
Faint arch to N. 

{
Streamers, and pulsating wings about the centre 

of the corona borealis. 
Faint. 

After this time little watch was kept for Aurorre. 

1 
2 
3 

28 
2 

Distinct traces on N. horizon. 
Faint. 
Faint. 
Faint, with short streamers. 
Faint streamers. 

Page 
of Refer­

ence. 
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170. The detailed notes on the aurorm seen till J an nary 1847, will be found in the volumes referred to in the 
last column of the previous Table: in order to render the series more complete, the following additional notes 
for the year 1847-9 are given. Gottin.~en mean time has been employed, as in the former volumes, in order 
that the notes might be comparable with the magnetic observations. 

Gott. M. T. 
1 .... 47. d. h. 
:\!arch 19 8 

9 

10 
Sept. 29 

9 

Oct. 24 11 

No\". 19 
8 

9 

1848. 
Feb. 22 8 

~Iarch 19 8 

21 12 

24 10 

ADDITIONAL NOTES ON AURORA') BOREALES SEEN IN 18-1-7-9. 

40m. Aurora of irregular streamers converging to the anti-dip. 44m. A bright beam from NW., 
through a and (3 Aurigre; persistent for some time. Masses of light at about 10° altitude. The 
aurora terminates about NE. Cirro-cumulo-strati spreading from NW. 47m• Diffuse and hazy-likc 
aurora to SW.; patches 20° south of zenith, to SE., &c. 50111

• Arch about 10° altitude, but not 
very distinct, the moon appears as if in a cirrous haze. 52m. Patch reaching from zenith to 10° over 
NNW., becomes a beam immediately. Aurora becoming less bright. The clouds during aurora' 
often assume a curious brusby appearance. 56m• Sky nearly covered witb auroral haze, which is less 
bright to S., and more patcby. 

20m• Faint auroral arch nearly complete, 20° altitude from S. 39m• Sky covered with patches of bazy 
or milky a.urora, both to N. and S. 

15m • Milky aurora over the sky. 
This aurora appeared in amorphous patehes, jets, pulsations, and in bands, like portions of arches at 

9h 9m
• 

25m• Aurora not bright, arches with pulsation1'J; broad pencilly patcbes; about 30m a long and broad 
streamer reached from near tbe borizon to near the zenith, passing through the body of the Grcat Bear. 
At 10h 4-0m , the aurora was diffuse, extending to an altitude of 70° or 80°. 

The corona very beautiful and perfect at this time, found by carefully examining the position of the 
centre of the corona with reference to certain stars that it was S. 23:t Eo, with an altitude of 70~ 0. 

Bright pencils and streamers seen till near 1411 ; lunar halo at 13h 6m• 

Fine coloured aurora; made a few notes about 9b P.M. as follows :-
58!m. White patches in Cygnus; a very persistent red patch on the Pointers, it bas moved perhaps 2° 

eastwards since 52~m; about 48m very irregular white streamers on N. horizon. 
1.~.m. Bright-red streamers east of Pointers. 2~m. ·White patch to WSW. 3~.m. Streaky uurora and 

streamers; air very clear; stars very distinctly seen and well defined; clouds growing and dissolv­
ing. 4~.m. Patch 240° azimuth, 13° altitude. 223 m. Corona; estimated the position of the centre 
among the stars, and found it to be S. 25° E. altitude 71°. Considerable magnetic disturbance. 

50m • Arch of aurora passed through zenith, and at 8b 55m , the arch had reached southwards till its south 
edge had an altitude of 42°, as found from the position of the arch among the stars: the sky soon 
clouded over. The aurora. was observed about 7h 20m; about f)h 50m it was very brilliant with green, 
white, and red streamers. Several flashes of lightning seen about 101t. Arches to the south always 
very faint. 

13m• Very cloudy. Total eclipse of moon at midnight, when there was a very fine arch of aurora, made 
up of brushes, very bright to NW. by N. Clouds of the growing and dissolving species so common 
during aurorre. 

25m • Sky quite clear, excepting near the borizon, stars bright. Rapidly pulsating and vivid aurora first 
seen; pulsations seen in the space between NW. and NNW., clouds to N. and W. Slight rain 
falling, though no cloud near the zenith, and not a breath of wind. About 28m, cirro-cumulous 
scud (the growing and dissolving cloud) came moving up from W.; wondered whether the rain would 
cease or increase when the cloud reached the zenith; found that the rain ceased immediately when 
the cloud crossed the zenith; the pulsations of the aurora at the same time became less frequent; 
at first they reached from an altitude of 30° to past the zenith. After a portion of the cloud had 
passed the zenith, leaving a. little sky, a few drops of rain were again felt, but the cloud quickly grew 
over the zenith again. The usual growing cloud obscuring the moon becoming more general and 
denser. Pulsations much less at 32m. 

Faint aurora to NNW., mostly covered with thin bazy cloud, radiating from that point to an alti­
tude of 45°. 

Oct. 18 7 10m• Tbe sky, where free from clouds, bas a reddish tinge, as if from aurora. Aboat 811 the sky still 
nearly covered with clouds; beams seen in different parts of the sky, some reaching nearly to zenith, 
a bright mass of aurora with streamers to W., little or no aurora to N. 9h lorn. Sky nearly clear, 
faint diffuse auroral light over most of the sky. About lOll 20m, sky nearly clear, brilliant corona, 
beams rising from all parts of the sky; mostly white; rapid pulsations. Clouds speedily covered the 
sky. About llb om, a vivid flash of lightning followed in about two seconds by a peal of thunder; 
heavy shower of hail or snow. The magnets considerably disturbed about 7h. 

Aurorre were seen at Inveresk by Mr Milne's gardener on the following days, when none were ob­
served at Makerstoun, viz., April 24; July 1, 2, 23; and August 8, 1848. 

MAG. AND MET. OBS. 1845 AND 1846. U 
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Giitt. M. T. 
1849. d. h. 
Feb. 19 8 40m. Homogeneous auroral bank to N. with slight appearance of an arch. 

9 54m-58m. Magnificent bow of aurora passing between Castor and Pollux, as in Fig. 1; shortly 

10 

afterwards a series of waves 
seemed to move along the 
lower edge of the bow from 
east to west, and in a di­
rection opposite to the very 
violent wind then blowing 
from west; the appearance 
of the waves is shewn in 
Fig.2. 

lorn. The source of the waves 
was observed as in Fig. 3; the 
bow was seen to be at the base 
of a series of beams, which 
converged to the anti-dip; 
the beams were but faintly 

Fig:l 

Fig: 2 
E 

visible, but they were observ- Fig: 3 
ed to rotate ab out the pointe, 
the centre of the corona, the 
beam a, appearing to occupy 
successive positions, till it 

w 

arrived at the position b,. in this rotation the wave-like motion observed in Fig. 2, was produced. 
The sky was quite clear, and the wind blowing very violently. It is not a little curious that on the 
following evening, Feb. 20th, Profesior Forbes observed a similar arch in almost the same position. 
He has obliged me with the following note of his observation :-

" Edinburgh, 20th February 1849.-At 10h 10m
, P.M. rGreenwich mean time], my attention was 

called to a splendid auroral arch; the brightest I ever saw. Sky clear and calm blue, diffuse light 
in N. At 10h 11m. Centre of band over northermost of two bright stars in Gemini (Castor and Pol­
lux). Motion at first a little northwards, but returned to its former position. Undulations of bright­
ness from E. to W. passed along the zone. Began to break up from the E. end about 10h 18m

: 

figure became irregular, and, on the whole, to the S. of its first position. 10h 22m. Only streaks in 
the west remaining." 

March 18 10 25m. The arch passed between the stars, 38 and 40 of the Lynx, which were nearly on the meridian; 
at 10h 32m

, the arch passed over the two stars, A and f' Ursre Majoris. 

Diurnal Variation of Visible Frequency of the Aurora Borealis.-When we note from the preceding Table 
the hours at which aurorre were seen at Makerstoun, we obtain the numbers in the following Table. 

TABLE 70.-Number of times that the Aurora Borealis was seen at Different Hours in the Yea.rs 
1843-9, as deduced from Table 69. 

~:~ \ Jan. Feb. I March. April. I May. I Aug. Sept. I Oct. Nov. Dec. ~~;: 
TIme. 1 I Jan. 

----' --------------------
5 P.M. 1 0 ~ 0 0 0 1 0 0 0 1 i 3 I 5 
6 ... 4 2! 0 0 0 0 1 2 7 I 3 14 
7 ... 1 0 7 4 1 0 0 2 8 7 t 6 23 
8 ... 9 12 9 3 0 0 5 6 9 4 22 
9 ... 10 17 12 6 0 1 10 12 16 7 33 

10 . . . 8 1 0 13 12 3! 2 7 I 8 9 I 3 20 
11 ... 4 9 10 7 2 3 5 3 4 3 11 
12 ... 4 6 8 7 2 1 2 1 3 3 10 

1 A.M. 2 3 5 5 1 3 2 2 2 2 6 
2 ... 3 2 3 200 2 2 01 '1 
3 ... 1 0 2 200 2 3 01 2 
4 ... 0 0 0 0 0 0 0 2 0 II 1 1 
5 ... 0 0,01000 0 1 01 1 

Feb. 
March. 
April. 

Aug. I 
Sept. 
Oct. 

Year. 

---\----11-

o 
2 

12 
24 
35 
35 
26 
21 
13 
7 
4 
o 
o 

o 
3 

10 
11 
23 
17 
11 
4 
7 
4 
5 
2 
1 

5 
19 
45 
57 
91 
75 
50 
37 
27 
15 
11 

3 
2 

-
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171. It is probable that the numbers for midnight, and the hours thereafter, are too small, for the reason ,given, 
~o. 169. The greatest number of anrorm were seen at 9h P.M.; this result is independent of the effect of twi­
light, since ~h P.M. ~s also the hour of maxi~um fr?qu~ncy for t~e winter months. This hour is nearly tlw 
hour of maXImum dIsturbance for the magnetIc declmatIOn and dIp; as, however, the maximum disturbance of 
the total magnetic. force and a maxim~m of .the magnetic .dip appear to occur about 511 P.M., this also may he 
an epoch of maXImum frequency or mtenslty, though thIS can only be determined in higher latitudes. It 
should also. be remarked, that, since the epoch of maximum disturbance varies with season, so, therefore, it is 
probable WIll that of frequency of the aurora; some traces of this may he deduced from the previous table. 
In the winter quarter, N ovember-J anuary, four-fifths of the times at which aurorm were seen were for the hours 
before 10h P.M., whereas in the spring quarter there were only three-fifths seen before 1011 P.M. (See No. 172). 

TABLE 71.-Numbetos of Auroroo Boreales seen at Makerstoun in each Month of the Years 
1843-49. 

Years. Jan. Feb. March. April. May. June. JUIY'I~ Sopt, lOot, Nov. Dec. I Sum. 
t 

--- ------ --------- ---,--- --- --- ,---, I 
1843 1 1 4 2 0 0 0 0 3 3 3 3 I 20 
1844 2 3 5 3 3 0 0 2 0 4 6 2 30 
1845 11 6 11 4 1 0 0 2 3 4 3 2 17 
1846 0 2 1 2 0 0 

i 
0 2 4 4 1 1 Ii 

1847 1 1 1 1 0 0 0 1 2 [) 5 I I 18 
1848 0 3 4 2 2 0 I 0 0 1 7 5 2 I 26 
1849 7 10 2 2 0 0 I 0 >If '* 3 2 >If ,yo. '* >If 

[ 
26 I 

--- --- --------- I --- --- ------- I ---i--- 23/-1-1-I--Sum, 22 26 28 16 6 0 
I 

0 7 16 29 i 184 
I I I 

, 

172. Annual Variation of Frequency of the Aurora Borealis.-The first line following contains the nlllllbcrfol 
of aurorre observed in each month during the six complete years 1843-8, and the second liIle gives the numlwrs 
of hours at which the aurorre were seen. 

Jan. 

15 
50 

Feb. 

16 
62 

March. 

26 
65 

April. 

14 
43 

May. 

6 
8 

June. 

o 
o 

July. 

o 
o 

Aug. 

7 
10 

Sept. 

13 
32 

Oct. 

27 
44 

Nov. 

23 
68 

Dec. 

11 
38 

The greatest number of aurorre was observed in March for the first six months, and ill October for the last 
six months of the year: none were observed in June and July. When the six months of 1849 are in­
cluded, the number for February is 26, and for March, 28. The law of visible frequency of the aurora is the 
same as that deduced already for magnetic disturbance, namely, maxima near the equinoxes, and minima 
near the solstices, the minimum at the summer solstice being the principal. =If As, however, the shortness of 
night during the summer months must diminish the number of visihle aurorre, it is by no means certain 
from these numbers that a minimum occurs at the summer solstice; the fact of the minimum at the winter 
solstice is involved in no such difficulty. If we could assume that the aurorre had the same diurnal law of 
frequency at all seasons of the year, the existence of the summer minimum could be satisfactorily determined, 
by comparing the numbers of times which aurorm were seen at the five hours, 10h p.M._2h A.M., during 

* It has been stated in the volume for 1844, p. 401, that this result was long ago obtained by Mairan; this statement, made 
chiefly on the authority of Kalmtz and Hansteen, is not quite accurate. It is true that Mairan's numbers give a rough indica­
tion of the law, as will be seen below; but when it is remembered that his table includes all the observations (229) of which he 
could find a record for upwards of 1000 years, it will be evident, that the conclusion that a greater number of auroral occurred at 
both equinoxes than at the winter solstice would have been hasty; this conclusion, however, is not made by Mairan, and, though he 
haa combined the numbers of auroral in a great variety of ways, he has made no combination exhibiting this fact. It did not enter 
into the necessities of his theory (that auroral are the product of the solar atmosphere) to shew that a greater number of auroral hap­
pened in the northern hemisphere, at the vernal equinox than at the winter solstice; he shews, indeed, that the number for one equi­
DOX is, and, in accordance with his theory, ought to be, greater than for the other. Some other philosopher has the merit of first 
pointing out this fact. 

The following are the numbers of aurorm by Mairan (Traite Physique et Historique de l' Aurore Boreale, par M. de Mairan, 
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which (even in the months of August and May) there is lit.tle twilight to extinguish aurorm. The numbers 
are as follow, for these five hours in each month of the years 1843-8 :-

. Jan. Feb . :March. April. Afay. June. July. Aug. Sept. Oct. Nov. Dec. 

15 24 38 31 8 o o 9 14 16 18 12 

From these it is evident that the numbers in May and August are certainly less than for April and Sep­
tember; but it has been already mentioned as probable that the diurnal law of frequency varies with season, of 
which, indeed, a proof is to b€ found in the great excess of the numbers above for the spring months, com­
pared with those for the autumI~ months, shewing the later epoch of the maximum frequency in the former. 
_In examination of Table 18, however, will shew, that, though the maximum disturbance occurs after midnight, 
in the months of May, June, and July, yet in August and the two following months it occurs about 10h P.M., 

so that there can be no doubt of the less number for August than for September and October, if there should 
he a doubt in the case of May compared with April. The difference, however, even in the latter case is too 
great to be explained by any slight shift of the epoch of maximum frequency in the two months. Upon the 
whole, it appears certain that a minimum of actual as well as of visible frequency occurs in summer; a result 
quite in accordance with that for the amount of magnetic disturbance, which accordance is sufficiently close to 
permit us to complete it, by assuming that the number of aurorre is a principal minimum in summer. 

173. Variation of F'requency of the Aurora Borealis with the Moon's Age.-This investigation is evidently 
beset with considerable difficulty, since the moonlight existing nearly extinguishes the appearances of all the 
fainter class of aurorre, and it renders the faintest wholly invisible; the careful watch, however, which was 
kept for auroral appearances at ~fakerstoun, probably renders Table 69 better fitted for such a question than 
any previous series of observations. '* 

174. Combining the numbers of aurorm observed at each day of the moon's age into six groups of 5 days (the 
first group, 4i day'3), we find the average number of aurorm for one day of the moon's age in each group as 
follows, from the 6~- years' observations :-

Moon's Age. 

Number. 

Did aurorm occur indifferently at all ages of the moon, we should expect to see the greatest number at conjunction, 
and the least number at opposition; this however is not the case, the greatest number was seen about two days 
before the end of the third quarter, and the least number about two days after the first quarter, or the visible maxi­
mum and minimum occurred at times equidistant from the epoch of opposition. The frequency of aurorm, 
therefore, is a function of the moon's. age. In order to determine the actual law, we may consider the probable 
effect of moonlight in ohliterating the auroral appearances; remarking, first, that 9h P.M., is the epoch of 
maximum frequency for the aurora, and that upwards of five-sixths are seen before midnight. When the moon 
i~ about three days old, in the months from September to March, it begins to set sufficiently late, and to have suffi­
elent light to render the earlier of the faint aurorre invisible; about the end of the first quarter, it does not set 
till midnight, and thus shines throughout the period of the occurrence of five-sixths of the aurorm; afterwards it 
increases in brightness, and the maximum effect in extinguishing faint aurorm is evidently attained at opposition, 
when the moon begins to rise late enough to allow the earlier aurorre to be visible; towards the end of the 

1733, p. 199); by Kremtz (Complete Course of Meteorology, translation by Walker, p. 458); and by IIansteen (Mem. de l' Acad. Roy. 
de Belgique, t. xx., p. 117). 

Jan. Feb. March. April. May. June. July. Aug. Sept. Oct. Nov. Dec. Sum. 
Mairan, 21 27 22 12 I 5 7 9 34 50 26 15 229 
Kremtz, 229 307 440 312 184 65 87 217 405 497 285 225 3:253 
Hansteen, 29 31 47 34 2 0 0 17 35 33 34 23 28f) 

.J. A. Broun, 22 26 28 16 6 0 0 7 16 29 23 11 184 
Sum of last three, 280 364 515 362 192 65 87 241 456 559 342 259 3722 

l\Iairan's numbers are probably included by Kremtz; a few of the auroral, included in M. Hansteen's list, are identical with 
those in my own. 

. * It should. be rema~ked, that the latitude of Makerstoun, or perhaps even a lower latitude, is better fitted for this investiga-
tIOn, t~a~ much hIgher l~tItudes.; at least this is the case as long as only frequency of visibility can be considered. The French 
Co",:m~sszon du Nord, dUrIng ~helr stay in Lapland, found auroral existing, or probably existing, almost every night. In such places 
varIatIOn of fre~uenc~ t~ere I~ none, and variation of intensity alone remains for investigation. It iii obvious, that till some better 
mode o~ measurlllg thIS, mtensity can be devised for these high latitudes, we are forced to perform this operation in a rude manner, 
by movlllg to lower latltudes, where the fainter aurorre become invisible and where therefore frequency is a test of intensity be-
yond a certain limit. ' , , 
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third quarter, when the moon does not rise till midnight, it is also evident that the number of faint aurorm 
rendered invisible must be very small. From the beginning of the fourth quarter, therefore, till conjunction, 
the numbers seen will obey nearly the true law of frequency; and as the visible maximum occurred before the 
end of the third quarter, the true maximum must have occurred even nearer to opposition. On the whole, it 
appears very certain, that the hypothesis of an actual maximum of frequency at opposition and minimum 
at conjunction, is satisfied by the previous numbers of aurorm, seen under the conditions of the varying duration 
of moonlight for the hours of maximum frequency. This hypothesis is in unison with the law of magnetic 
disturbance, which is a maximum at opposition, and a minimum at conjunction. 

NOTE ON THE THEORY OF THE AURORA. 

175. Although temptations to frame hypotheses have been avoided hitherto, I cannot refrain from repeating 
here, the opinion, that the phenomena of the aurora borealis are chiefly optical. After watching the various 
phases of the aurora for some years, the hypothesis of self-luminous beams and arches appeared to me unsatis­
factory, and the strongest argument in its favour, that obtained from the computed height of the auroral arches, 
seemed of a very doubtful character. I was quite prepared, therefore, to adopt the idea, first I believe pro­
posed by M. Morlet to the French Academy, in May 1847, that the auroral arch is an optical phenomenon of 
position. M. Morlet has pointed out that the arch appears generally as a segment of a circle, whereas, in these 
latitudes, it ought invariably to appear as the segment of an ellipse, if the hypothesis be true, of a real lumi­
nous ring, with its centre on the continuation of the magnetic pole. He has also, among many other very 
obvious objections to that hypothesis, shewn that the summit of the arch is generally in the magnetic meridian 
of the place, the plane of which rarely passes through the magnetic pole, and seldom passes through the same 
point, for three different places. I have, however, felt even more persuaded, that the aurora is, partly at least, 
an optical phenomenon, from a consideration of that phase of the aurora constituting the corona borealis, a 
persuasion that I stated, in the Literary Gazette of the time, in giving an account of the beautiful corona of 
October 24, 1847. Mairan and, more lately, Dalton, have explained this phase of the aurora by a hypothesis of 
polar beams, long fiery rods of solar atmosphere, according to the one, of red-hot ferruginous particles accord­
ing to the other, seen in perspective, as they lie in the direction of the magnetic force. A little acquaintance 
with the phenomenon-the rushing and tilting of the beams against each other, one beam occasionally rising 
from the horizon, passing through the centre of the crown and beyond it-would shew the improbability of this 
hypothesis. I am persuaded, that the phE-nomenon of the corona borealis is produced in a narrow horizontal 
stratum of the earth's atmosphere. Thanks to the discoveries of Dr Faraday, we do not now require a ferruginous 
sea, in order to have polarized particles; the watery crystals that inhabit the upper regions of the atmosphere 
can themselves assume a polar state, determined by the passage of electric currents; and we have only to com­
plete this fact by a hypothesis of luminous electric discharges seen refracted by these crystals, the position of 
visibility of the refracted rays depending on the angles of the crystals, and the deflections from the direction of 
magnetic force, which they suffer by the electric currents. Such a hypothesis, which occurs at once 'when an 
optical phenomenon has to be accounted for, would explain these remarkable auroral clouds, so often seen in 
connection with the aurora itself; it would also serve to explain the appearance of the arch at certain alti­
tudes, lower for lower altitudes, determined by the position of the source of light, direction of the magnetic force 
at the place, and the effect of' the electric current in deflecting the crystals. The crystals successively deflected 
by electric currents, would also exhibit the rushing pencils or beams. It need scarcely be remarked that dif­
ferently formed crystals might give rise to different phases of the phenomenon, while reflection might be com­
bined with refraction in certain cases, especially in the case of arches seen south of the anti-dip. Such a hypo­
thesis evidently assumes a source of light, independent of these optical resultants, and the pulsations seen in 
~any aurorm may be real luminosities. It is hazardous, in the present ill-arranged state of auroral observa­
tIOn, to offer so rude a sketch of a new hypothesis, although we may suffer a considerable defeat in very good 
company. 

Since the previous note was written, I find that M. MorIet has published a theory of the auroral arch 
(Ann. de eh., t. xxvii., 3me Sth·ie). The ideas above were sta.ted by me two years ago, to different persons. 

MAG. AND MET. ons. 1845 AND 1846. 
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METEOROLOGICAL RESULTS. 

TEMPERATURE OF THE AIR. 

TABLE 72.-Monthly Means of the Temperature of the .Air at Makerstoun, for the 
Years 1841-9. 

I Mean I Monthly 
Month. 1841. 1842. 1843. 1844. 1845. 1846. 1847. 1848. 1849. 1842-9. Variations. 

-----0 -0 -0' -0 1-0 -0 -0 - -0 --0 

January 33·90 38·43 37·35 I 34·71 41·06 33·70 32·54 36·68 36·05 - 9·98 
February 38·74 32·92 32·48! 32·96 42·52 33·85 38·67 39·86 36·50 - 9·53 
March 41·06 39·40 38·36' 35·39 39·96 40·77 39·99 40·81 39·47 - 6·56 
April 45·32 44·79 46·77 44·33 42·32 41·25 41·08 39·06 43·11 - 2·92 
May 50·82 46·54 48·49 46·37 51·15 50-76 56·60 50·42 50·14 + 4·11 
June 57·09 51·35 54·14. 55·66 61·20 55·71 54·50 53·24 55·36 + 9·33 
July 56·10 56·55 55.55:

1 

54·14 58·65 60·67 58·11 56·27 57·00 + 10·97 
August 55,05 59·90 57·12 54·08; 54·60 59·16 56·58 53·20 56·23 56·38 + 10·35 
September 52·28 53·08 55·67 52·30 I' 50·06 55·69 49·11 51·73 51·82 52·43 I + 6·40 
October 43·32 44-49 42·93 45·74 47.86147.58 47·50 45·99 45·49 45·95 - 0·08 
November 36·45 39·98 39·38 42.851 41·94 43·02 44·38 40·20 41·05 41·60 - 4-43 

~cember __ ~ 45.47145.50 32.041 37.08

1 

32·53 38·37 39·22 36·71 ~~ ~7.67 

Year. I ...... 147.17 45·88 45.011 44·59 47·90 46·05 45·99 45.641 46·03 

176. Mean Temperature at Makerstoun.-The mean temperature of the air in the shade, as deduced from 
observations in the 8 years, 1842-9, 

= 46°'03, with a probable error of 0°'24. 

The year 1845 had the lowest mean temperature and the year 1846 had the highest, the former being 
10 '44 less than the mean of the 8 years, and the latter being 1°'87 more. 

The mean temperature at Makerstoun for any future year = 46°'0, with a probable error of 0°.7. 
Naming the three coldest months, the meteorological winter, the three hottest, summer, and the interme­

diate quarters, spring and autumn, we find their mean temperatures at Makerstoun, as follows :-

l\:Ieteorological Winter, Dec., Jan., Feb., Mean Temperature = 36°'97 
Spring, March, April, May, . . . ... . . .. . .... . . . = 44°'24 
Summer, June, July, Aug., ............. ..... = 56°'25 
Autumn, Sept., Oct., Nov., ........... ....... = 46°'66 

177. Annual Variation oj Temperature.-By the monthly means from the 8 years' observations 

The maximum temperature occurred approximately July 22 
The minimum temperature ........................ January 27 
The mean temperature ........................ April 29 and October 14 

. The lowest mon~hly mean temperature occurred in 4 years in January, in 2 years in December, and in 2 yea;s 
III Febr~ary. The hIghest monthly mean temperature occurred in 4 years in July, in 2 years in June, and III 
2 years III August. 

The highest monthly mean temperature occurred June 1846, = 61°'20 
The lowest monthly mean temperature occurred December 1844, = 32°'04 
The range of the monthly mean temperature in 8 years therefore = 29°·16 

The greatest yearly range of monthly mean temperature occurred in 1846, = 28°'67 
The least ......... ..................... .............................. 1849, = 19°·59 

The difference between the temperatures of the hottest and coldest months in the mean of 8 years = 20°'95 
........ " ...................... " . . . . . . . . . . ..... . ... .. . .. . . .. .. . . . . .. . . 2 months ...... , . " . . . . . . . . = 20°·42 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 months . . . . . . . . . . . . . . . . . . = 19°'28 
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178. We may employ the monthly means in the 11th column of Table 72, for the purpose of predicting 
the mean temperature for a coming month, the probable error of the predicted temperature for each month as 
deduced approximately from the Table, being as follows ;'*-

April. 
1°'9 

Thus, at Makerstoun, there are equal chances that the mean temperature of any month of March will not 
be more than 1°'1 from 39°'5. The months of March, October, and November, shew the least variation of 
monthly mean temperature; the months of December, January, and February shew the greatest variation. 

TABLE 73.-Monthly Means of the Diurnal Ranges of Temperature, as deduced from the 
Observations of the Register Thermometers, for the Years 1843-6. 

Year. I Jan. Feb. March. \ April. May. June. July. Aug. Sept. Oct. Nov. Dec. Mean. 
-- ------ --- ---------'------------ ---

0 0 0 0 0 0 0 0 0 0 0 0 0 

1843 9·0 7·8 14·1 15·2 13·3 13·6 16·7 20·2 20·8 13·6 12-4 8·1 13·7 
1844 10·9 11·7 13·1 18-4 19·4 18·2 18·7 19·5 15·9 13-4 8-4 6·8 14·5 
1845 11·9 12·1 14·0 20·2 14·2 18·7 17·1 17·1 17·9 12·0 12·6 11·0 14·9 
1846 8·6 10·6 14·7 14·3 18·1 24·9 16·6 18·8 19·3 13·9 9·0 11·0 15·0 

Mean 10·1 10·5 14·0 17·0 16·2 18·8 17·3 18·9 18·2 13·2 10·6 9·2 14·5 

179. Annual Variation of the Diurnal Range of Temperature.-From the last line of Table 73, the mean of 
the diurnal ranges of temperature was least in December, and it was greatest in June and August. It appears 
probable, however, that when a sufficient number of years' observations is considered, the mean of the diurnal 
ranges will be found to vary little from April till September. This result is analogous to that obtained for 
the ranges of the mean undisturbed diurnal variations of the magnetic elements. 

The ranges of the monthly mean diurnal variations, from the hourly observations in the two years 1844-5, 
are as follow ;-

March. 

9°'30 
May. 

11 °'80 

These quantities indicate a result quite similar to that obtained from Table 73, though, as might be expected, 
the ranges are considerably smaller. December has the least range, and May, June, and July have rather 
less ranges than April, August, and September. 

TABLE 74.-Mean Differences of the Daily Mean Temperature from the Monthly Mean for 
each Month in the Years 1843-6. 

Year. Jan. Feb. March. April. May. June. July. Aug. Sept. Oct. Nov. De:.!1 Me~. 
0 0 0 0 0 0 0 0 0 0 0 

1843 5-45 4-40 4·63 4·21 2·08 3·44 1·57 2·48 4-42 6·98 4·44 2·69 I 3·90 
1844 4·30 4·20 4·43 2·62 2·69 3·00 3·33 1·62 2·07 4·50 3·90 3.20

1 
3·32 

1845 6·02 3.21 6·08 3·97 2·46 3·34 2·16 1·86 I 3·32 3·04 4·69 3·12 : 3·61 
1846 4·21 4·20 4·67 2·85 2·15 4-47 2·57 2·80 3·61 3·87 4·82 4·60 II 3·73 

il 
Mean 5·00 I 4·00 4·95 3·41 2·34 3·56 2·40 2·19 3·35 4·62 4·46 3·40 :1 3·64 

I I 

* These numbers divided by 3 will give approximately the probable errors of the monthly means in the 11th column of Table 7'2 
as the true monthly mean temperatures at Makerstoun. 
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180. Differences oj the Daily Mean Temperature from the Monthly Means.-From the means of the results 
for the four years 1843-6 in the last line of Table 74, the differences of the daily mean temperature from the 
monthly mean temperature are greatest in the six months October to March, and they are least in the remain­
ing six months; there are irregularities in the value of the mean difference from month to month; the mean 
difference is less in December than in the immediately preceding and succeeding months, and it has nearly the 
same value as in June. The mean difference is greatest in January, and it is least in August. From the four 
years' observations the mean temperature of a civil day differs on the average 3°'6 from the mean tempera­
ture for the corresponding month. 

181. The irregularity of the monthly mean temperature does not seem to be connected with that of the 
daily mean temperature; thus, ~farch and October, which have the least variation of monthly mean tempera­
ture, have the greatest variation of daily mean temperature, with the exception of January. 

182. Diurnal Variation of Temperature.-Table 75 has been formed in the manner already described for 
Table 12. The approximate epochs deduced from Table 75 are given in Table 76. 

TABLE 75.-Diurnal Variation of the Temperature of the Air for each Astronomical Season and for 
the Year, deduced from the Observations of the Years 1843-6. 

Mak. Nov. Feb. May. Aug. Mak. 

I 
Nov. Feb. May. Aug. 

Mean I Dec. Mar. June. Sept. Year. Mean Dec. Mar. June. Sept. Year. 
Time. Jan. April. July. Oct. Time. Jan. April. July. Oct. 

____ I ---------------- -------- -------- ----
h. m. 0 0 0 0 0 h. m. 0 0 0 0 0 

12 10 -0·99 - 3·06 -4·82 -3·84 -3·18 0 10 +2·60 +4·72 +5·42 +5·84 +4·64 
13 10 -0·98 -3·32 -5·22 -1·24 -3·44 1 10 +3·04 +5·30 +5·88 +6·42 +5·16 
14 10 -1·10 -3·56 - 5·61 -4·58 -3·71 2 10 +2·86 +5·43 +5·72 +6·61 +5·16 
15 10 I -1·15 -3·67 -6·01 -4·86 \ -3·92 3 10 + 1·99 +5·04 +5·50 +6·08 +4·65 
16 10 I -1·22 -3·87 -5·72 -5·04 -3·96 4 10 +0·92 +4·11 +4·83 +4·98 +3·71 
17 10 

II 

-1·26 -3·80 -4·65 -5·12 I -3·71 5 10 +0·24 +2·62 +3·96 +3·28 +2·52 
18 10 I -1·34 - 3·30 I - 2·81 -4·31 - 2·94 6 10 I -0·31 + 1·14 +2-49 + 1·55 + 1·22 
19 10 

'I 

-1·33 - 2·35 I - 0·93 -2·82 -1·86 7 10 1-0.40 -0·16 +0·90 -0·04 +0·07 
20 10 -1·18 - 0·99 I + 0.99 -0·53 -0·43 8 10 1- 0.54 -0·99 -1·05 -1·14 -0·93 
21 10 I -0·32 +0·87 +2·51 + 1·62 + 1·17 9 10 1- 0

'67 
-1·66 -2·35 -2·18 -1·72 

! 

22 10 I +0·77 +2·70 +3·72 +3·59 +2·69 10 10 -0·76 -2·29 -3·48 -2·93 -2·36 
23 10 

I 
+ 1·84 +3·88 +4·88 +5·03 1+ 3.91 11 10 -0·70 -2·71 -4·15 -3·32 -2·72 

I 1 

TABLE 76.-Principal Epochs in the Diurnal Curve of Temperature, deduced from Table 75. 

Intervals. 

Period. Minimum Mean Maximum Mean 
A.M. A.M. P.M. P.M. A.M. Mean p.M.Mean A !II.Mean Minimum 

to to to to 
Maximum. Maximum. P.M. Mean. Sunrise. 

--------
h. m. h. m. h. m. h. m. h. m. h. m. h. m. h. m. 

Nov. Dec. Jan. 6 40 9 30 1 33 5 39 4 3 4 6 8 9 1 26 
Feb. Mar. Apr. 4 32 8 34 1 45 6 55 5 11 5 10 ]0 21 1 35 
May June July 3 35 7 39 1 15 7 38 5 36 6 23 11 59 0 2 
Aug. Sept. Oct. 5 10 8 30 2 0 7 13 5 30 5 13 10 43 o 30 

Year 3 45 8 26 1 40 7 14 : 5 14 I 5 34 10 48 2 8 
! i 

The foIlowi~~ are the conclusions from the previous table :_ . . 
1st, The mIlllmum temperature occurs immediately before sunrise in summer about If. hours before It III 

. d' d ' 2 wIllter an sprIllg, an about half-an-hour before sunrise in autumn' it is evident however that accuracy 
in the determinatio?- ~f the interval is not increased by combining seve;al months tog~ther, sinde, in the result 
for the year, the ~IllImum appears to occur at a greater interval from sunrise than in any of the quarter~. 

2d, The maXImum temperature occurs latest after noon before the autumnal and after the vernal eqUInOX; 
it occurs nearest noon in summer, but the temperature changes very slowly in that quarter from 1 h to 3h 

P.M. 
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3d, The intervals between the epochs of mean temperature and of the maximum temperature are nearly equal 
in spring and autumn; the afternoon interval is greatest in summer, and it is least in winter. If we except 
summer, the temperature increases as rapidly from the mean to the maximum, as it diminishes from the 
maximum to the mean; the slight difference in autumn between the values of the intervals, and even that in 
summer may be due to error in the epoch of maximum resulting from the fewness of the observations. In 
each quarter, with the exception of summer, the temperature diminishes more rapidly after the maximum till 
sunset than it increased during equal time before the maximum.. '* It will be seen from the column for the year, 
in Table 75, that the mean temperature for the pairs of hours before and' after 1h and 2h P.M., are equal or 
nearly equal till the pair 9h 10m A.M. and 6h 10m P.M., which are also nearly equal, so that the mean diurnal 
curve for the year from 9h 10m A.M. till 6h 10m P.M. is symmetrical about a vertical axis. 

PRESSURE OF AQUEOUS VAPOUR. 

TABLE 77.-Mean Pressure of Aqueous Vapour for each Month in the Years 1843-6. 

Year. Jan. Feb. March. April. May. June. July. Aug. Sept. Oct. Nov. Dec. II liean. 

--- ------------ ------------'
1
-. --

in. in. in. in. in. in. in. in. in. in. in. in. 

I O~283 1843 0·220 0·184 0·223 0·253 0·281 0·320 0·387 0409 0·382 0·245 0·238 ' 0·280 
1844 ·216 ·180 ·209 ·258 ·273 ·354 ·367 ·355 ·351 

I 
·276 ·258 ·187 I ·274 

1845 ·203 ·181 ·185 ·251 ·276 ·374 ·358 ·366 ·317 ·297 ·252 ·207 1 ·272 
1846 ·251 ·249 ·222 I ·254 ·298 ·409 ·425 ·443 ·397 ·306 ·269 ·187 

,I 
·309 

Mean ·222 ·198 ·210 ·254 ·282 ·364 ·384 ·393 ·362 ·281 ·254 I ·215 
II 

·285 
1 

I I 

183. Annual Variation of the Pressure of Aqueous Vapour.-Thepressure of aqueous vapour, as deduced 
from the observations of the dry and wet bulb thermometers, is least in February, being in the mean of 4 years 
= 0'198 inch of mercury, and it is greatest in August = 0'393 inch, the difference between the greatest anJ least 
monthly means being nearly two-tenths of an inch. The mean pressure for each of the four months December 
to March varies little; so also for the four months June to September. 

The mean pressure for the four months December to March from 4 years' observations = 0'211 inch . 
........ ".; .................................. June to September .............. " ................. = 0'381 
The mean pressure of aqueous vapour for the 4 years 1843-6 = 0·285 ... 

TABLE 78.-Variations of the Pressure of Aqueous Vapour with reference to the Moon's Age and 
Declination for the Years 1843-6. 

I i I After I 

Moon's I Moon i ! 
I 

Age. 1843. 1844. 1845. 1846. Mean. farthest I 1843. 1844. 1845. 1846. , Mean. 
: 

North. i 
I 

I 

-d-. ~I ---- ---- ---------I ---- ---- ----1----1 

in. in. in. in. in. d. d.: ,in. in. - :0'17 I - :001 I 

in. 

14-16 I ·000 +·004 +·007 +·012 +·006 27- 1 I -·030 -·001 -·012 
I 17-20 I +·008 +·011 -·005 +·002 +·004 2- 5 ! -·003 -·002 + ·001 - ·020 ! -·006 

21-24 I +·009 +·015 -·021 - ·011 -·002 6- 8 -·022 - ·010 + ·017 + ·002 i -·003 
1 

25-28 -·001 -·005 +·010 +·003 +·002 9-12 +·016 +·001 +·007 +·003 i +·007 
29- 1 -·003 -·013 +·007 +·002 -·002 13-15 +·002 +·007 -·003 +·001 

i 
+·002 

2- 5 -·020 -·004 - ·010 -·008 -·010 16-19 +·017 -·006 -·004 +·008 I +·004 
6- 9 +·006 +·008 +·007 +·002 +·006 20-22 -·003 +·007 ·000 +·006 I +·002 I 

10-13 -·001 -·017 +.008 -·005 -·004 23-26 i +·021 +.003 -·004 ·000 II +·005 
I II 

184. Variat'ions of the Pressure of Aqueous Vapour with Reference to the jWoon's Age.-Though it has not 
been possible to determine by our apparatus the heating effect of the moon, yet it is believed that it has some 

. * The difference betwixt this result and that obtained by others is due, it is conceived, to the want of proper precautions to 
~vold the effects of radiation or reflection of the sun's heat from the soil or surrounding objects in the afternoon. It will be seen, 
In the Introductions to the several volumes, that this source of error was cared for at Makerstoun. 
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effect, especially on the aqueous contents of our atmosphere; in order if possible to determine this, the discus­
sions, of which the results are contained in Table 78, were made for each year; the means of the 4 years 
indicate as follows,~ 

1st, That on the whole, the pressure of aqueous vapour was greater about opposition than about conjunc­
tion; the average pressure of each of the 15 days forming the second and third quarters being 0'003 inch 
above the mean, and of each of the 15 days forming the fourth and first quarters being 0'003 inch below the 
mean. . 

2d, That the pressure of aqueous vapour was gTeatest from about the period of the moon's farthest 
southerly position, till near its farthest northerly position; that it was least from its farthest northerly position 
till it was nearly farthest south. . 

3d, If the first result be considered true, then the aqueous vapour pressure varies with the moonlight; as 
this pressure is greatest in the months from June to September (No. 183), during which the moon is in con­
junction in its ascent from its most southerly declination, and least in the months from December to March, 
during which it is in conjunction in its descent from its most northerly position, the second result is probably 
a consequence of the first. 

TABLE 79.-Diurnal Variation of the Pressure of Aqueous Vapour for each Astronomical Season 
and for the Year, deduced from the Observations of the Years 1843-6. 

)[ak. I Nov. Feb.: May. I Aug. I Mak. I Nov. Feb. May. Aug. 
Sept. 
Oct. 

Year. Mean I Dec. March. I .June. Sept. I Year. Mean I Dec. March. June. 
Time. Jan. April. 1 July. ' Oct. I Time. .Jan. April. July. 

--I--J1'--I--'-J11----- -------------­

lh2 10 1- d~05 - Oi~007 ; - Oi'013 '.: - d:Q15 li- J~lO 10 10 ; + J~11 + d~012 ! + d~15 + d~024 + J~015 
13 10 - ·005 - ·009: - ·016 ~ - ·018 1- ·012 1 10 '+ ·013 + ·011 + ·015 + ·024 + ·016 
14 10 - ·005 - ·0101- ·020 - .024!i - ·015 2 10 + ·012 + ·011 + ·016 + ·023 + ·015 
15 10 - ·005 - ·012 - ·024 - ·025 I: - ·017 3 10 + ·009 + ·008 + ·013 + ·021 + ·013 
16 10 - ·005 - ·014 - ·024 - .028/1- ·018 4 10 + ·005 + ·007 + ·012 + ·019 + .011 
17 10 1- .005/- ·012 - ·017 -. ·0301- ·016 5 10 + ·002 + ·006 + ·013 + ·0]7 + .009 
18 10 ,- ·004 - ·010 - ·005 - .0241- ·011 6 10 - ·001 + ·002 + ·009 + ·014 + .006 
19 10 - ·005, - ·005 + ·001 - ·011 . - ·005 7 10 - ·002 + ·001 + ·008 + ·010 + ·004 
20 10 1- ·004 ·000 + ·006 + ·003 + ·001 8 10 - ·003 ·000 + ·004 + ·004 + .001 
21 10 :- ·001 + ·004 + ·008 + ·014 + ·006 9 10 - ·003 - ·003 - ·002 - ·004 - ·003 
22 10 1+ ·004 + ·007 + ·010 + .019 + ·010 10 10 - ·004 - ·004 - ·006 - ·009 - .006 
23 10 f+ .008 1+ ·010 + ·012 + ·022 + ·013 11 10 -. ·005 - ·004 - ·010 - ·015 ·008 

185. Diurnal Variation ul the P1'essure of Aqueous Vapour.-rrhe following are the approximate epochs 
of the minimum and maximum, as deduced from Table 79. 

Winter, ~ov., Dec., Jan., }linimum, 11h p.M.-7h A.M. Maximum, III 30m P.M. 

Spring, Feb., March, April, ............ 411 10m A.M. . ........... 011 40m P.M • 

Summer, .May, June, July, ............ 3h 50m A.M. . ........... Ih 30m P.M • 

Autumn, Aug., Sept., Oct., ............ 5h 10m A.M . . ........... Oh 40m P.M. 

Year, ............ 4h Om A.M • . ........... Ih 10m P.M. 

These ~pochf' do .n~t differ greatly from those for the temperature of the air, the principal difference is to he 
found III the varIatIon of the epochs of maximum with season; the maximum pressure of aqueous vapour 
occurs earliest near the equinoxes, and latest near the solstices, whereas the reverse is the case for the tem­
perature of the air. In the mean for the year, the mean pressure of aqueous vapour occurs at 8h Om A.M., and 
at 8h 25m P.M., the interval being 12h 25m. 

The range of the diurnal variation for the Winter quarter = 0'018 inch . 
.. . . . . . . " ......................... " . " .. , . . Spring = 0'026 
.. '" ................. , ................... , . . Summer = 0'040 
......... , . .. . .... .. ........................ A utulnn = 0'054 

............................................. Year = 0·034 
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The range of the mean diurnal variation, therefore, gradually increases from the winter quarter till the autumn, 
when it is largest, the ratio of the ranges for the four quarters being as 6: 9: 13: 18 nearly. This varia­
tion of the range is neither related to the range of temperature, nor to the' absolute value of the pressure of 
aqueous vapour. 

RELATIVE HUMIDITY. 

TABLE 80.-Mean Relative Humidity of the Air for each Month in the Years 1843-6, 
Saturation being equal to Unity. 

Year. Jan. Feb. March. April. May. I June. July. I Aug. Sept. Oct. Nov. Dec. Mean. 

--- -------------I---- -- I-

1843 0·852 0·873 0·855 0·800 0·845 0·803 0·820 0·850 0·837 0·860 0·904 0·878 0·848 
1844 ·935 ·882 ·828 ·775 ·768 ·819 ·808 ·818 ·852 ·848 ·882 ·941 ·846 
1845 ·919 ·857 ·811 ·811 ·831 ·813 ·834 ·835 ·842 ·841 ·875 ·851 ·843 
1846 ·896 ·844 ·836 ·859 ·766 ·736 ·834 ·861 ·874 ·890 ·897 ·901 ·~50 

Mean ·900 ·864 ·832 ·811 ·802 ·793 ·824 ·841 ·851 ·860 ·889 
I 

·900 ·847 
! I i I 

186. Annual Variation of the Relative Humidity.-The relative humidity is least in June, and it is greatest 
in December and January; the three months, April, May, and June, have the least mean, = 0'802; the three 
months, November, December, and January, have the greatest mean, = 0'896. The means for the astrono­
mical seasons are as follow :-

Winter, 
Spring, 

Nov., Dec., Jan., = 0'896 
Feb., March, April, = 0'836 

Summer, 
Autumn, 

May, June, July, 
Aug., Sept., Oct., 

Year, = 0'847, Saturation being equal to Unity. 

= 0'806 
= 0'851 

TABLE 81.-Variations of the Relative Humidity with reference to the Moon's Age and 
Declination, for the Years 1843-6. 

Moon's 
Age. 1843. I 1B44. 

I 
I 

After I ! 

Moon 
1845. 1846. Mean. farthest 1843. 1844. 1845. I 1846. Mean. 

North. I 

---- ---- ---- -------- ----- ----i --- --- ----1----: -----
d. d. d. d. I 

14-16 -·008 +·009 +·008 +·011 +·005 27- 1 i -·010 -·016 -·007 i -·006 -·010 
17-20 +·012 +·012 +·014 -·014 +·006 2- 5 -·003 -·003 -·008 [ +·003 -·003 
21-24 +·010 +.001 -·010 -·006 -·001 6- 8 -·001 -·001 +·002 I +·001 I ·000 
25-28 +·009 +·001 ·000 +·022 I! +·008 9-12 -·010 +·017 +·009 i -.01?! ·000 
29- 1 - ·005 - ·014 - ·003 + ·003 il - ·006 13-15 + ·013 + ·012 - ·001 : + ·003 ': + ·007 
2- 5 - ·006 + ·007 - ·003 - ·020 - ·005 16-19 - ·025 - ·015 ·000 i + ·024 - ·004 
6- 9 + ·002 - ·008 + ·002 + ·013 + ·002 20-22 i + ·018 + ·006 + ·014 i - ·005 + ·008 

10-13 -·014 -·009 -·005 -·011 -·010 23-26 I +.017 -·001 -.007: -·004 +·001 I 
1 I 

187. Variations of the .llfean Relative J[umidity, with RcfC1'cnce to the Jloun',<; A!lC und Declil/utiuJ/.-'rla' 
?bject of this discussion has been already stated, No. 184; the results here are considerably more indistinct than 
m the former case; they agree on the whole, however; the pressure of aqueous vapour and the relative humidity 
following nearly the same law; which might be expected if the temperature of the air he supposed not to vary 
with the moon's position. The relative humidity is greatest at and after conjunction; it is least at and after 
opposition. It is greatest while the moon is ascending from its most southerly position, and least when nlO~t 
northerly. (See No. 184 3d). 
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TABLE 82.-Diurnal Variation of the Relative Humidity of the Air, for each Astronomical Season 
and for the Year, deduced from the Observations of the Years 1843-6. 

Mak. II Nov. 'Feb. May. Aug. I Mak. Nov. Feb. I May. Aug. II 
Mean Dec. March. June. Sept. Year. 1~ean Dec. Mar~h. I June. Sept. I Year. 
Time. .Jan. April. July. Oct. TIme. Jan. AprIl. July. Oct. I 

;2 10-: ~000~3- +00061- + 00103- +00072 +0006; t 10- -00035- -0009;1_ 0010; - 0010:,1- 0.08~-
13 10 I + ·014 + ·065 + ·105 1+ ·075 + ·065 1] 0 - ·043 - ' 107 1- .118 - ·122 i - ·097 
14 10 1 + ·012 + ·069 + ·105 + ·072 + ·064 2 10 - ·044 - .110 1- ·112 - ·130 I - ·099 
15 10 + ·014 + ·065 + ·109 + ·078 + ·066 3 10 - ·027 - ' 106 1'- ·112 - ·120 - ·091 
16 10 1+ ·017 + ·064 + ·101 + ·075 + ·064 4 10 - ·009 - ·090 - ·102 - ·096 - ·074 
17 10 II + ·018 + ·066 + .0871 + ·072 + ·061 5 10 + ·001 - '052 1- ·079 - .058, - ·047 
18 10 I: -I- ·022 + ·058 + ·062 + ·064 + ·051 6 10 + ·003 - ·027 - ·051 - ·016 1- ·023 
19 10 ,'/ + ·019 + ·050 + ·023 + ·052 + ·036 7 10 + ·003 + .009 1- '012, + .018; + ·004 
20 10 'II + ·021 + ·027 - ·017 + ·019 + ·012 8 10 + ·007 + .028! + .031, + ·038 + ·026 
21 10 ., + ·007 - ·010 - ·054 - ·019 - ·019 9 10 + ·009 + ·037 t + .059! + ·051 1+ ·039 
22 10 :1- ·005 - ·054 - ·077 - ·057 - ·048 10 10 + ·007 + ·053 i + <078 i + ·060 I + ·049 
23 10 \ - ·027 - ·073 - .1031- .085/, - ·072 11 10 + ·004 + ·060 t + ·088, + ·057 Ii + ·052 

'/ I ! I I I I, 

188. Diurnal Variation of the Relative Humidity.-The following are the approximate epochs of maxima 
and minima, as obtained from Table 82. 

Winter, Nov., Dec., Jan., :Maximum 7h A.M. Minimum 1 h 50m P.M. 

Spring, March, April, May, ............ 3h A.M. .. .......... 1h 50m P.M. 

Summer, June, July. Aug., ............ 3h A.M. ............ 1h 20m P.M. 

Autumn, Sept., Oct., Nov., ............ 3h A.M. . ............ 2h 10m P.M. 

Year, ............ 3h A.M. ............ 1h 40m P.M. 

rrhe diurnal variation of relative humidity is nearly the inverse of that of the temperature of the air. 
The mean relative humidity occurs at 8h 33m A.M., and at 7h 1m P.M., the interval being 10h 28m • 

The range of the diurnal variation is least in winter, ::::. 0·066; it is greatest in summer, = 0'227; the 
yalues of the range for spring being 0'179, and for autumn being 0'208. 

ATMOSPHERIC PRESSURE. 

189. The Mean Pl'essure of the Atmosphere at Makerstoun, 213 feet above the mean level of the sea, as 
deduced from the observations in the 8 years 1842-9, = 29'615 inches of mercury at 32° Fahrenheit, measured 
on brass at 62° Fahrenheit; with a probable error of 0'009 inch, each year's mean receiving an equal weight. 

The mean pressure for any future year = 29'615 inches, with a probable error of 0'026 inch. '* 

TABLE 83.-Monthly Means of the Atmospheric Pressure at Makerstoun, for the Years 1841-9. 

I 
Mean of 8 Years. 

~Ionth. 1841. 1842. 1843. 1844. J.845. 1846. 1847. 1848. 1849. Mean 
Height of Level 

--!I 
213 feet. of Sea. 

I 

-----,--- -------- ---- ---- ------- -----'--
in. in. in. in. in. in. in. in. in. in. 

JaIl 0 i' 29·584 \29.357 29·693 29·512 29·392 29·604 29·722 29·508 29·547 29·786 
Feb. ·611 I ·499 ·321 ·704 ·617 ·625 ·194 ·819 ·549 ·788 
March :1 ·485 I ·662 ·529 ·741 ·406 ·775 ·354 ·755 ·588 ·826 
April :1 ·946 i ·487 ·805 ·642 ·535 ·455 ·595 ·450 ·614 ·850 
May , 

.626\ ·620 ·980 ·703 ·.648 ·599 ·770 ·796 ·718 ·951 
I 

June I ·764 ·619 ·627 ·597 ·706 ·672 ·475 ·735 ·649 ·879 
July i 

.665

1 

·635 ·625 ·622 ·556 ·794 ·619 ·583 ·637 ·865 
Aug. :; 29·567 ·723 ·656 ·489 ·578 ·691 ·751 ·526 ·658 ·634 ·863 
Sept. ·483 ·652 I ·935 ·817 ·645 ·7:32 ·605 ·717 ·792 ·737 ·970 
Oct. I ·372 ·682 i -401 ·397 ·60~ ·312 ·646 ·551 ·606 ·525 ·758 
Nov. i ·453 0448 1 ·471 ·563 ·323 ·655 ·643 ·601 ·530 ·529 ·765 
Dec. ·649 ·962 ·892 ·369 ·599 ·490 ·542 ·723 ·653 ·892 

__ ._1 .------- -------1--- -----~--
I 

I Mean 
i I 

·653 ·609 ·645 ·586 ·571 ·638 ·555 ·663 ·615 ·846 
I I I 

* All the observa~ions are reduced to the me~n of the flint and crown glass barometer of the Royal Society of London. In com-
paring these results WIth others reduced to the flmt-glass barometer only, a correction of + 0'003 in. "holllfl hI> R.nnlipil ~p.p. Intro-
.J __ _ .L~ _ ~ , 0 AI A _____ 1 __ 



ANNUAL V ARIATIONS FOR THE ATMOSPHERIC PRESSURE. xci 

190. Annual VaJoiation of the Atmospheric Pressure.-Eight years' observations appear insufficient for an 
accurate determination of this law. If we give the monthly means for each year equal weight, we find the 
probable error of the means in the last column of Table 83 to be 

Jan. 
in. 

0'043 

Feb. March. April. May. 
in. in. in. in. 

0'045 0'037 0'040 0'028 

June. July. Aug. 
in. in. in. 

0'020 0'016 0'021 

Sept. Oct. Nov. Dec. 
in. in. in. in. 

0'024 0'030 0'025 0·044 

The probable errors of the means for the five months December to April are greatest, and they are least 
for the months June, July, and August. The irregularity of the monthly mean pressure is therefore least at 
the hottest season, and greatest at the coldest season of the year; it does not vary, however, with the irregu­
larity of the monthly mean temperature. (See No. 178.) It is evident from these probable errors that the 
accurate epochs cannot be obtained from the last column of Table 83. If we take the means of each couple 
of months, the probable error of each mean will be reduced to about a half (the probable error of the mean 
of December and January, = 0'024 inch, of January and February, = 0'019 inch, &c.), and the annual law 
will be more certain; these means are as follow :-

Prefix 

29 in. 
~T an.-Feb.-March-A pril-Ma y-J une-J uly-Aug.-Sept.-Oct.-N ov .-Dec.-J an. 

·548 '568 '601 '666 '683 '643 '636 '685 '631 '527 '581 '600 

These numbers give nearly the same result as that derivable from the simple means in the last column of 
Table 83. It is probable, therefore, that at Makerstoun the atmospheric pressure is a maximum from May to 
September, being rather less for the intermediate months than for the first and last of that period; that it is 
a minimum in the end of October and in the beginning of February, a secondary maximum occurring in the 
end of December.:j!-

191. The quarterly groups which give the greatest range of mean pressure are the following,-

Jan. Feb. Mar. 
in. 

29'561 

April, May, June, July, Aug. Sept. 
in. in. 

29'660 29'669 

Oct. Nov. Dec. 
in. 

29'569 

Oct.-Mar. 
in. 

29'565 

Apr.-Sept. 
in. 

29'665 

* Having examined the excellent series of barometric observations made under the direction of the Astronomer Royal at 
Greenwich, simultaneously with the Makerstoun series, for the purpose of comparing the annual law at the two places, the conclu­
sions are given briefly in this note. 

1st, From the means of 9 years' observations (1841-9) at Greenwich, the atmospheric pressure is a maximum from May to Septem­
ber, the secondary minimum seen between these months at Makerstoun being wholly wanting; it is also a maximum in December, and, 
unlike the Makerstoun result, the mean for December is the greatest; it is a minimum in October and November, as at Makerstoun; 

·and it is a minimum again in April, about two months after the corresponding minimum for Makerstoun. 
2d, When we compare the Greenwich monthly means for the 8 years 1842-9 with the Makerstoun monthly means for the same 

years, both being reduced to the level of the sea, and to 32° Fahrenheit, we find the barometer at Greenwich higher than at Maker­
stoun in each month, and for the whole period as follows :-

Jan. 
in. 

0'167 

Feb. March. 
in. in. 

0'133 0'097 

April. 
in. 

0·031 

May. 
in. 

0'014 

June. 
in. 

0'087 

July. Aug. Sept. Oct. Nov. Dec. Year. 
in. in. in. in. in. in. in. 

0'114 0'097 0'035 0'112 0'140 0'146 0'098 

Whence it appears that for the same (sea) level, the barometer, on the average of 8 years, is one-tenth of an inch lower at Maker­
stoun than at Greenwich, 4° 6' farther south; and that this difference of pressure varies with the month. The excess of the atmos­
pheric pressure at Greenwich over that at Makerstoun is a principal maximum in January, the coldest month; and it is a maximum 
again in July, the hottest month; it is a minimum in April and May, and again in September. It may be remarked, with reference 
to this curious result, that the positions of Greenwich and Makerstoun are much alike; nearly on the same meridian, and nearly 
equi-distant from the eastern coast of the. island. There is no doubt that the greater proximity of Greenwich to the Continent has 
an effect upon its temperature, the mean temperature of Greenwich being only 2° higher than that of Makerstoun in winter, while 
it is 5° higher in summer. 

3d, From the mean of 8 years the atmospheric pressure at Greenwich is 0'098 inch greater than at Makerstoun, but the excess 
is by no means constant for each year; the excesses for each ye~r are,-

1842. 
in. 

0'119 

1843. 
in. 

0'096 

1844. 1845. 
in. in. 

0'070 0'096 

1846. 
in. 

0'102 

1847. 
in. 

0'116 

1848. 1849. 
in. in. 

0'104 0'079 

The excess varies as much as half its mean value, and appears, on the whole, greatest in the hottest years and least in the coldest. 
4th, The following coincidences may be mentioned. The epochs of the annual law of mean atmospheric pressure (especially those 

for Greenwich) are nearly the same as for the annual law of magnetic declination (No.9); and the law of differences of pressure 
for the two places has nearly the same epochs as the annual law for the magnetic force (No. 136). 
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The mean pressure for the six months October to March is 0'100 inch less than that for the six months 
April to September, while the range of the quarterly groups for the meteorological seasons is only 0'067 in. 
Neglecting therefore the minor variations, the law of atmospheric pressure is distinguished by a maximum for 
the six months during which the sun is north of the equator, and a minimum for the six months during which 
it is south of the equator. The means for the separate quarters show no direct connection with temperature, 
since April to June, and July to September have nearly the same mean pressure. 

TABLE 84.-Mean Differences of the Daily Mean Atmospheric Pressure from the Monthly 
Mean, for each Month in the Years 1843-6. 

I 
Year. Jan. Feb. March. i April. May. June. July. Aug. Sept. Oct. Nov. Dec. Mean. 

! ------------------------------ ---
in. in. in. I in. in. in. in. in. in. in. in. in. in. 

1843 0·412 0·281 0·261 0·217 0·218 0·270 0·184 0·237 0·167 0·262 0·274 0·126 0·242 
1844 ·279 ·274 ·310 ·192 ·142 ·127 ·126 ·216 ·151 ·304 ·323 ·224 ·222 
1845 ·257 ·145 ·208 ·323 ·189 ·258 ·197 ·214 ·329 ·250 ·302 ·313 ·249 
1846 ·373 ·255 ·325 ·301 ·256 ·273 ·195 ·176 ·306 ·337 ·394 ·327 ·293 

Mean ·330 ·239 ·276 ·258 ·201 ·232 ·175 ·211 ·238 ·288 ·324 ·247 ·252 

192. Annual Variation of the Differences of the Daily .. Zlfean from the .il:fonthly Mean Presswre.-From 
the means for four years in Table 84, the daily mean pressure of the atmosphere varied most in the months of 
November and January, and it varied least in July. The following groups give the greatest and least quarterly 
means,-

Nov. Dec. Jan. Feb. Mar. April, May, June, July, Aug. Sept. Oct. 
in. in. in. in. 

0,300 0'258 0'203 0'246 

The daily mean height of the barometer differs on the average three tenths of an inch from the monthly 
mean in the winter quarter, Nov.-Jan., and only two tenths of an inch in the summer quarter. 

TABLE 85.-J\Ionthly Means of the Diurnal Ranges of the Atmospheric Pressure for the 
Years 1843-6. 

Year. II Jan. I ~',b. I Morel,. April. May. Jun,. July. Aug. S'pt. Oct. Nov. I Doc. ' M,an. 

184311 0'~4210'~"80 0.~06 ~.~:- O.~'iH 0.~"69 0.~'94 0.~n66 O.~n65 o.1lss O'~551 O.~07 il 0.221 
184411 ·224 j ·282 ·298 ·185 ·124 ·148 ·156 ·181 ·134 ·234 ·196 I ·145 I .192 
1845 ! ·320 ·243 ·236 .222 ·131 ·184 ·181 ·164 ·223 ·208 ·269 I ·452 I ·236 
1846 ,I ·283 I ·202 ·269 ·160 ·183 ·142 ·172 ·149 ·165 ·294 ·223 I ·217 ·205 

Mean!i ·292 .227 1 .252 1 ·200 ·147 ·161 I .176 ·165 ·172 ·255 .261 I ·255 ·214 

193. Annual Variation o/the Diurnal Range of the Atmospheric Pl'·eb'b'ure.-From the means of the diurn~l 
ranges for each month in the four years 1843-6, the diurnal range is least in May, and it is greatest III 

.J anuary; the following groups give the greatest and least quarterly means,--

:Nov. Dec. Jan. Feb. }Iar. April, . May, .June, July, ...\ ug. Sept. Oct . 
in. in. in. in. 

0'269 0'226 O'lGl 0197 



~1:0NTHLY VARIATIONS FOR THE ATMOSPHERIC PRESSURE. XClll 

The monthly mean diurnal range does not vary greatly in the six months for which the sun is south of 
the equator, nor in the six months for which it is north of the equator; thus, the mean range for the six 
months October to March = 0'257 in., and for the six months April to September = 0'170 in. On the 
whole, the diurnal range varies inversely with the monthly mean pressure. See No. 197 where the ranges of 
the mean diurnal variations are considered. 

TABLE 86.-Variations of the Diurnal Range of Atmospheric Pressure, with reference to the 
Moon's Age and Declination for the Years 1843-6. 

After II 
Moon's Moon 

Age. 1843. 1844. 1845. 1846. Mean. farthest 1843. 1844. 1845. 1846. 
I 

Mean. 

North. 
1 ____ 

---- ------------ ------- --- --- --- --- I 
d. d. in. in. in. in. in. d. d. in. in. in. in. ! in. 
14-16 +.012 -·032 -·063 -·027 -·027 27- 1 +·031 +·019 +·026 +·022 i +·025 

17-20 I -·014 ·000 1+.049 ·000 +·009 2- 5 +·010 +·022 - :006 i + ·004 '+·008 
21-24 -·034 +·017 +·069 +·030 +·021 6- 8 -·001 +·009 - ·005 1- .053 -·012 
25-28 +·001 - ·001 -·009 -·003 -·003 9-12 +·010 -·018 -·021 +·010 -·005 
29- 1 +·030 +·024 +·005 +·005 +·016 13-15 -·032 -·026 +·019 +·009 -·008 
2- 5 +·010 +·011 +.002 +·019 +·011 16-19 -·028 -·007 -·003 -·002 i-·01O 
6- 9 +·001 +·026 - ·011 +·008 +·008 20-22 +·015 - ·015 -·033 -·005 -·010 

10-13 1-.007 -·044 -·045 -.033 1 -·032 23-26 -·003 +·016 +·026 +.019 +·015 
, 

194. Variation of the Diurnal Range of Atmospheric Pressure w'ith the :vIoon's Age.-Investigations have 
been entered into by different meteorblogists for the purpose of exhibiting the effect of the varying position of the 
moon upon the mean daily pressure of the atmosphere; their success has been on the whole very doubtf1ll. In 
our latitudes it is not easy to extricate the laws of these variations on account of the magnitude of the irregular 
changes; it was for this reason that, after discussing the daily mean pressures for the year 1843 with refer­
ence to the lunar arguments, the discussion of the diurnal ranges was substituted for that of the daily means; 
as it was conceived that the variation of the diurnal range might be considerable (as in the case of the oceanic 
~ides, &c.), though the variation of the mean should be nearly or altogether zero; such had been found to be 
the case for the magnetic declination. The results of these discussions for each year, and for the mean of four 
years, are given in the first part of Table 86. The results for the four years are wonderfuIIy consistent, and 
that of the mean of the four years may be expressed thus.-The diurnal range of the barometer is a minimum 
near opposition, and it is a maximum about the beginning of the second quarter, and immediately after con­
junction; perhaps the intermediate minimum near conjunction is accidental and might disappear in a larger series. 
The range of these mean numbers is very considerable, upwards of half-a-tenth of an inch, and it is probable 
that had the means for single days of the argument been given, the range would have been nearly twice as 
great. This result is wholly different from what we should have expected when comparing the osciIIation of 
the atmosphere with that of the ocean, and it appears difficult to offer an explanation for it; we shaII find how­
ever when we examine Table 91, that it is probably connected ,,,ith the force of the wind; at least tl/flf oheys 
the same law, the diurnal range of the barometer being greatest when the force of the wind is greatest. 

195. Variation of the Diurnal Range of the Atmospheric Pressure with Reference to the IlfoOii'S Dl'clhw­
tioll.-The values for four years for this argument are given in the second part of Table 86; the results for 
each year agree here also to a remarkable extent with that shewn by the mean of the whole four years. rrhe 
diurnal range of the barometer is a maximum when the moon is farthest north, it is a minimum when the 
moon is south of the equator. This result is also connected with that for the force of the wind (see No. 201), 
the diurnal range of the barometer being greatest when the force of the wind is greatest, and I,ice Uer81(. 



XCIV GENERAL RESULTS OF THE MAKERSTOUN OBSERVATIONS. 

TABLE 87.-Diurnal Variation of the Atmospheric Pressure for each Astronomical Season and 
for the Year, deduced from the observations of the Years 1843-6. 

i i ... II Mak. I Nov. Peb. May. Aug. I Mak. Nov. Feb. Mav. Aug. i 
Mean i Dec. March. June. Sept., Year. Mean Dec. March. Juri'e. Sept. Year. 
Time. I Jan. April. July. Oct. Time. Jan. April. July. Oct. 

---'1 ----- ------------ ---- ----I ----------------1----
;2 10 I + .80261 + .bll

o40 + .b040 + .bl1

041 + .bo3 7 h6 10 i + .ho43 + .bl1

051 + .8029 + .bo081 + .bo33 
13 10 I - '0041/

1 
- ·0013 + ·0010 + ·0013 - ·0008 1 10 I - ·0005 + ·0011 + ·0003 -- .003611 - ·0007 

14 10 - ·0055 - ·0057 - ·0028 - ·0023 - ·0041 2 10 1 - ·0029 - ·0038 - ·0035 - ·0073 !I- ·0043 
15 10 -·0108,--0112 -·0047 -·0058 -·0081 3 10 i -·0010 -·0062 -·0080 -.01061;--0064 
16 10 -.0159:-.0135 -·0025 -·0073 -·0098 4 10 1 +.0017 -·0059 -·0117 -.0113il-.0068 
17 10 -·0179 -·0122 ·0016 -·0043 -·0082 5 10 1+.0034 -·0030 -·0136 -.009711-.0057 
18 10 -·0158 -·0092 +-0049 +·0009 -·0048 6 10 +·0060 +·0013 -·0103 -.0047111-.0019 
1 9 10 - ·0096 : - ·0043 + ·0075 i + ·0057 - ·0002 7 10 + ·0073 + ·0078 - ·0060 + ·0004 jl + ·0024 
20 10 -.0012

1

+.0008 +·0091 :+.0082 +·0042 8 10 +·0085 +·0108 -·0006 +.0051
11

+.0059 
21 10 + ·0060: + ·0036. + ·0082: + ·0091 i + ·0067 9 10 + ·0095 + ·0107 + .00241 + ·0068 I + ·0073 
22 10 +.0122:+.0059:+.00711+.0074:+.0081 1010 +·0078 +·0092 +·0044 +'0072

I

J

+.0071 
23 10 + ·0098 + .00751 + .00561 + ·0048 i + ·0069 11 10 + ·0066 + ·0075 + ·0051 + ·0060 ! + ·0063 

Table 87 has been formed thus :-The hourly means for each quarter were obtained for each year; those for 
1844 and 1845 were corrected for continuous barometric change as described in the volume for 1844, p. 422, 
excepting that the change of pressure from 11 h to 12h, was considered equal to the mean of the changes from 
lOb to llh and from 12h to Ih, (instead of from 10h to Ilh only): the hourly means for each quarter were 
then combined in the manner already described for the magnetic declination, No. 26. 

TABLE 88.-Daily Epochs of Maximum and Minimum Atmospheric Pressure, with the Intervals 
from Epoch to Epoch, for each Quarter, and for the Year. 

II 
Interval Interval Interval IntervalJ. 

II ~Hnimum from from from from 
Mean Epoch betwixt 

Period. Min. Maximum Max. Minimum Min. Maximum Max. 
the Two 

I A.M. to A.M. to P.M. to P.M. to 
I Maxima. Minima. 

r------I--
Max. Min. Max. Min. 

I --'-------------- --------
Kov. Dec. Jan. I 

11. m. h. m. h. m. h. m. h. m. h. m. h. m. 11. m. h. m. h. m. 
5 15 5 10 10 25 3 40 2 5 6 55 9 0 8 15 3 42 9 40 

Feb. :3far. Apr. i 4 5 7 0 11 5 4 15 3 20 5 10 8 30 7 35 3 47 9 42 
May June july I :1 15 4 55 8 10 8 45 4 55 6 5 11 0 4 15 3 35 10 5 
Aug. Sept. Oct. 4 15 4 45 9 0 6 50 3 50 6 10 10 0 6 15 3 30 10 2 

Year 4 10 
I 

6 10 10 20 5 30 3 50 
I 

5 40 9 30 6 40 I 3 55 10 0 
I: I 

196. Diurnal Variation of the Atmospheric Pressure.-From Table 87, this consists of two maxima and 
two minima in each quarter of the year: the approximate epochs in apparent time, as deduced from the projec­
tions of'Table 87 (see Plate IX.), are given in Table 88. 

lst, The principal maximum occurs in the evening in spring, and in the forenoon in the other quarters; 
the principal minimum occurs in the morning in winter and spring, and in the afternoon in summer and 
autumn. 

2d, rrhe morning minimum occurs earliest in summer and latest in winter, obeying something like the law 
of'sunrise, though the difference of epochs is variable, the minimum occurring about 3 hours before sunrise in 
winter, and immediately befi)re sunrise in summer: the epoch of minimum temperature had a nearly similar 
relation to that of sunrise, but the similarity of the relations of the two classes of facts is more apparent than 
real, since the temperature of the air varies little in winter from 6h P.M. till 8h A.M. 

3d, The morning maximum occurs latest in spring and earliest in summer, the difference of the epochs 
for the two seasons being nearly three hours. 



PRESSURE OF THE WIND. xcv 

4th, The afternoon minimum occurs earliest in winter and latest in summer, the difference of the epochs 
being nearly three hours. The epochs of this minimum have some relation to those for sunset as the morning 
minimum epochs had to sunrise, thus :-In winter, the morning minimum occurs about three hours before 
sunrise, in summer the afternoon minimum occurs about three hours before sunset; in winter the afternoon 
minimum occurs about one hour ~nd a half before sunset, in summer the morning minimum occurs about half­
an-hour before sunrise. 

5th, The afternoon maximum occurs latest in summer and earliest in spring; the difference of the epochs is 
two and a half hours. 

6th, It is not easy to relate the variations of the epochs of the maxima to those of any other facts; it is to be 
observed, however, that the morning maximum occurs nearest noon in spring and farthest from noon in summer, 
while the afternoon maximum occurs' farthest from midnight in spring and nearest midnight in summer. 

TABLE 89.-Whole A.mount and Hourly Rate of the Change of A.tmospheric Pressure from Epoch 
to Epoch in the Diurnal Variation for each Quarter, and for the Year. 

A. M. Minimum to A. M. Maximum to P. M. Minimum to P. M. Maximum to 
I 

A. M. Maximum. P. M. Minimum. P. M. Maximum. A. M. Minimum. I Whole Oscillations. 

Period. 

Total. Per Hour. Total. Per Hour. Total. Per Hour. Total. Per Hour. Sum. Per Hour. 

------- -------- ------------------------ --------
in. in. in. in. in. in. in. in. in. in. 

Nov. Dec. Jan. 0·0308 0·0060 0·0160 0·0044 0·0126 0·0018 0·0275 0·0033 0·0869 0·0036 
Feb. Mar. Apr. ·0210 ·0030 ·0140 ·0033 ·0180 ·0035 ·0250 ·0033 ·0780 ·0033 
May June July ·0139 ·0018 ·0230 ·0026 ·0191 ·0031 ·0100 ·0024 

I 

·0660 ·0027 
Aug. Sept. Oct. ·0166 ·0035 ·0208 ·0030 ·0188 ·0031 ·0146 ·0023 

I 

·0708 .0030 

Year ·0180 ·0029 ·0150 ·0027 ·0145 ·0026 ·0173 ·0026 ·0648 ·0027 

197. The total oscillations from one turning point to the next are given in Table 89, with the hourly rate 
of change; from these, we find that the change of pressure, from the morning minimum to the morning 
maximum, is greatest in winter and least in summer; from the afternoon minimum to the evening maximum, 
it is least in winter and greatest in summer; from the morning maximum to the afternoon minimum, it is least 
in spring and greatest in summer; from the evening maximum to the morning minimum, it is greatest in winter 
and least in summer. On the whole, when we compare the diurnal variations with respect to season, both as 
to the epochs and relative amounts of the oscillations, from turning point to turning point, we arrive at the fol­
lowing conclusion ~-lst, That the law of diurnal variation of atmospheric pressure at Makerstoun, is almost 
precisely the same in winter as it is in summer, if we substitute noon for midnight, and P.M. for A.M. in the 
former. 'If 2cl, As the diurnal variation for spring is analogous to that for winter, and the diurnal variation 
for autumn is similar to that for summer, the same law of opposition holds for spring and autumn as for 
summer and winter. See Plate IX. 

3d, The whole diurnal oscillation is greatest in winter, and it is least in summer. 

PRESSURE OF THE WIND. 

198. In the volumes for the years 1843 and 1844, both the maximum pressures of the wind occurring 
betwixt the hours of observations and the observed pressures within 7m to 10m at the hours of observation were 
discussed; as both discussions gave the same results, and as the latter make an approximation to the actual 
continuous mean pressures, only the means of the pressures occurring within 7m to 10m at the hours of obser­
vation will be considered here. 

* This curious fact, it seems to me, is wholly opposed to what may be termed the temperature theory of the regular diurnal 
variation of atmospheric pressure; the best marked barometric oscillation at Makerstoun occurs while the temperature and pressure 
of aqueous vaJ?our are nearly constant, namely, in winter between 6h P.M. and 9h A.M. 

MAG. AND MET. OBS. 1845 AND 1846. 2a 



XCVI GENERAL RESULTS OF THE MAKERSTOUN OBSERVATIONS. 

TABLE 90.-Monthly Means of the Maximum Pressure of the Wind within 10m at the Observation 
Hours for the Years 1843-6. 

I 
Year. Jan. Feb. March. April. May. June. July. Aug. Sept. Oct. Nov. Dec. Mean. 

--- --------------------- --------------- ---
lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. 

1843 1·29 0·87 0·32 0·49 0·39 0·40 0·35 0·17 0:16 0·42 0·48 0·72 0·50 
1844 0·34 0·37 0·52 0·41 0·20 0·50 0·16 0·37 0·34 0·57 0·63 0·09 0·37 
1845 0·45 0·52 0·81 0·61 0·67 0·56 0·39 0·38 0·28 0·63 051 0·97 0·56 
1846 0-48 0·47 0·61 0·35 0·54 0·36 0·49 0·19 0·18 0-42 0-46 0·36 0·41 

Mean 0·64 0·56 0·56 0·46 0·45 0·45 0·35 0·28 0·24 0·51 0·52 0·53 0·46 

199. Annual Variation of the Approximate Mean Pressures of the Wind.-From the means of 4 years' 
observations, the wind blew with the greatest mean force in January, and with the least mean force in Septem­
ber. The mean pressure, however, varies little for the six months October to March, while the sun is south 
of the equator; it is nearly constant for the three months, April, May, and June, diminishing gradually from 
June to September. September is the month of least pressure in each year, excepting 1844; the month of 
maximum pressure is more variable, January in 1843, November in 1844, December in 1845, and March in 
1846. 

TABLE 91.-Variations of the Pressure of the Wind with reference to the Moon's Age and Declina­
tion for the Years 1843-6. 

After 
Moon's 1843. 1844. 1845. 1846. Mean. Moon 1843. 1844. 1845 .. 1846. Mean. 
Age. farthest 

North. 
---- ---------------- ----------- ----

d. d. lb. lb. lb. lb. lb. d. d. lb. lb. lb. lb. lb. 

14-16 +0·03 -0·16 -0·09 -0·08 -0·07 27- 1 -0·06 +0·32 +0·06 +0·05 +0·09 
17-20 -0·18 +0·04 +0·17 +0·03 +0·02 2- 5 -0·11 -0·01 +0·02 -0·04 -0·03 
21-24 -0·06 +0·18 -0·01 -0·03 +0·02 6- 8 -0·01 -0·02 -0·10 -0·01 -0·03 
25-28 +0·05 +0·10 +0·05 -0·10 +0·02 9-12 +0·02 -0·07 -0·06 +0·08 -0·01 
29- 1 +0·20 0·00 1+0·17 +0·07 +0·11 13-15 +0·08 -0·17 +0·04 -0·03 -0·02 
2- 5 +0·07 -0·08 -0·03 +0·13 +0·02 16-19 +0·12 -0·04 +0·04 -0·12 0·00 
6- 9 -0·04 +0·04 -0·07 -0·01 -0·02 20-22 +0·05 -0·10 -0·15 +0·03 -0·04 

10-13 -0·08 -0·15 -0·15 -0·01 -0·10 23-26 -0·09 +0·07 +0·16 +0·07 +0·05 

200. Approximate Mean Pressure of Wind with Reference to the Moon's Age.-The mean result from the 
first portion of Table 91 shews, that the pressure of the wind was a maximum at conjunction and a minimum near 
opposition. The result for each year shews a well-marked minimum near opposition, and a maximum near 
conjunction. It has already been noticed (No. 194), that the diurnal range of the atmospheric pressure obeys 
a similar law; that is to say, for this argument, the diurnal oscillation of the statical pressure of the atmosphere 
is a maximum when its dynamical pressure is a maximum. 

201. Approximate Mean Pressure of the Wind with Reference to the Moon's J)eclination.-From the last 
column of Table 91, the mean result of 4 years' observations, it appears that the pressure of the wind is a maximum 
when the moon is farthest north. This result is shewn with some distinctness in each year, excepting in 184~, 
for which the maximum occurs when the moon is farthest south; there is, however, the appearance of a maXI­
mum near the time of the moon's farthest southerly position in the years 1845 and 1846; and, indeed, in the 
mean for the 4 years; it is probable therefore that the minimum pressure of the wind occurs when the moon 
is near the equator. The same relation, between the diurnal oscillation of the statical pressure of the ~tmos­
phere and its dynamical pressure, holds as in No. 200. 



DIURNAL VARIATIONS OF THE PRESSURE OF THE WIND. XCVll 

TABLE 92.-Diurnal Variation of the Maximum Pressure of the Wind within 10m at the Observation 
Hours, for each A.stronomical Season and for the Year, deduced from the Observations of the Years 
1843-6. 

I 
Mak. Nov., Feb., May, August, Mak. I Nov., Feb ., May, August, I 
Mean Dec., March, June, Sept., Year. Mean Dec., March, June, Sept., Year. 
Time. Jan. April. July. Oct. Time. Jan. April. July. 

~I --'----- --------- ------------ ----
h. m. lb. lb. lb. lb. lb. h. m. lb. lb. lb. lb. lb. 

12 10 -0·07 -0·21 -0·20 -0·12 -0·15 0 10 +0·13 +0·25 +0·23 +0·17 +0·19 
13 10 -0·10 -0·15 -0·19 -0·08 -0·13 1 10 +0·11 +0·29 +0·27 +0·22 +0·22 
14 10 -0·13 -0·14 -0·21 -0·09 -0·14 2 10 +0·06 +0·32 +0·28 +0·19 +0·21 
15 10 -0·03 -0·08 -0·22 -0·10 -0·11 3 10 +0·02 +0·26 +0.25 +0·14 +0·17 
16 10 -0·05 -0·10 -0·18 -0·10 -0·11 4 10 -0·03 +0.14 +0·18 +0·11 +0·10 
17 10 -0·02 -0·12 -0·15 -0·09 -0·09 5 10 +0·02 +0·03 +0·14 +0·02 +0·05 
18 10 -0·05 -0·08 -0·11 -0·09 -0·08 6 10 -0·03 -0·05 +0·03 -0·05 -0·02 
19 10 -0·05 -0·10 -,..0·03 -0·10 -0·07 7 10 -0·01 -0·15 -0·06 -0·07 -0·07 
20 10 -0·03 +0·03 +0·13 -0·04 +0·02 8 10 +0·02 -0·19 -0·13 -0·10 -0·10 
21 10 +0·04 +0·11 +0·]7 +0·07 +0·10 9 10 -0·02 -0·14 -0·19 -0·10 -0·11 
22 10 +0·07 +0·21 +0·19 +0·15 +0·15 10 10 +0·02 -0·16 -0·21 -0·13 

I 
-0·12 

23 10 +0·11 +0·24 +0·23 +0·20 +0·19 11 10 0·00 -0·21 -0·19 -0·08 -0·12 
I I 

202. Diurnal Variation of the Mean Pressure of the Wind.-It is evident from the means in Table 92, 
that 4 years' observations are too few to destroy the irregularities produced by the large atmospheric disturb­
ances; the following, however, are the approximate epochs of maximum and minimum ;-

Minimum. Mean. Maximum. Mean. 

Winter, Nov., Dec., Jan., 2h 10m A.M. 8h 36m A.M. Oh 10m P.M. 3 h p.M.-Ilh P.M. 
Spring, Feb., March, April, 11h 40m P.M. 7h 56m A.M. lh 55m P.M. 5 h 32m P.M. 
Summer, May, June, July, 9h p.M.-4h A.M. 7h 21m A.M. lh 45m P.M. 6 h 30m P.M. 
Autumn, Aug., Sept., Oct., 8h p.M.-7h A.M. 8h 32m A.M. 1h Om P.M. 5h 27m P.M. 

Year, lh A.M. 7h 57m A.M. 1h 30m P.M. 5 h 53m P.M. 

It will be seen that the variation of the pressure of the wind obeys a law analogous to that of the variation of 
temperature, while the sun is above the horizon; it follows the ascent and descent of the sun, however, more 
closely than the temperature; thus, in winter the mean pressure of the wind occurs almost exactly at sunrise 
and at sunset, and the maximum occurs immediately after mid-day, in all instances anticipating the correspond­
ing epochs for the temperature by an hour or more. A similar difference is observable in each quarter; this 
will be seen most satisfactorily in Plate IX., where the d.otted curves of wind pressure are projected on the same 
mean or zero lines; as the curves for the temperature of the air; while the day portions of the curves are evi­
dently connected with each other, this is not the case during the night; the minimum pressure of wind has upon 
the whole the same relation to midnight that the maximum has to mid-day. In winter the pressure varies 
irregularly from hour to hour during the night; in summer and autumn the pressure is nearly constant for 
some hours before and after midnight. When we consider the mean for the year, we find the ordinates of' 
equal value in the day portion of the curve at times equidistant from I h P.M., and in the night portion of the 
curve, from 1 h A.M.: the pressure of the wind, therefore, is related more directly to the position of the sun than 
to the temperature of the place, especially during the night. 

The range of the mean diurnal variation is least in winter, and it is greatest in spring and summer-the 
ranges are-

Winter = 0·26 lb. Spring 0·53 lb. Summer 0'50 lb. Autumn 0'35 lb. Year 0'3710. 



XCVlll GENERAL RESULTS OF THE MAKERSTOUN OBSERVATIONS. 

TABLE 93.-Number of Observation Hours in 24 at which (within 10m) the Wind blew with a'force of 
0'1 lb. or upwards, for each Month in the Years 1843-6. 

Year. I Jan. Feb. March. ApriL I May. June. July. Aug. Sept. Oct. Nov. Dec. Mean. 

--, 

1843 18·0 16·2 11·6 12·9 15·3 17·7 14·7 9·3 10·2 15·5 12·4 16·8 14·2 
1844 8·6 12·3 i 14·7 14·3 10·2 16·0 11·3 16·1 17·7 17·0 17·7 6·8 13·6 
1845 14·4 18·7 20·3 16·2 20·7 18·3 17·8 18·2 15·8 21·1 15·2 19·6 18·0 
1846 15·9 16·8 14·6 17·2 19·5 15·7 21·0 17·8 17·5 18·8 17·7 17·7 17·5 

, 
Mean 14·2 16·0 15·3 15·1 164 16·9 16·2 15·3 15·3 18·1 15·7 15·2 15·8 

203. Annual Variation of the Number of Observation Hours at which the Wind was observed to blow 
with a force of 0,1 lb. or upwards.-Four years' observations are evidently insufficient to shew this annual 
variation free from irregularity. The wind blew during the greatest number of hours in October and in June, 
and it blew during the least number of hours in January. See Table 93. 

TABLE 94.-Mean Pressure of the Wind while blowing, for each Month in the Years 1843-6. 

Year. I!- Jan. Feb. March. April. May. June. July. Aug. Sept. Oct. Nov. Dec. Mean. 

lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. 
1843 1·66 1·27 0·65 0·89 0·62 0.55 0·56 0·45 0·38 0·58 0·92 1·00 0·79 
1844 0·96 0·73 0·85 0·69 0·46 0·75 0·33 0·56 0·46 0·80 0·86 0·33 0·65 
1845 0·76 0·66 0·95 0·91 0·77 0·73 0·53 0·50 0·43 0·72 0·80 1·19 0·75 
1846 0·70 0·67 0·99 0·48 0·67 0·56 0·56 0·26 0·25 0·55 0·63 0·49 0·57 

Mean 1·02 0·84 0·86 0·74 0·65 0·65 0·50 0·44 0.38 0·66 0·80 0·75 0·69 

204. Annual Variation of the Mean Pressure of the Wind while blowing.-We have in No. 199 consi· 
de red the annual variation of the mean pressure of the wind with reference to time, the sums of the observed 
pressures being divided by the whole number of observations; in the present case the sums of the observed 
pressures are divided only by the number of observations for which the wind was blowing: thus, in November 
1843, the wind was observed blowing at little more than half the whole number of observation hours; conse· 
quently the mean pressure with reference to the whole llumber of observations for that month (Table 90) is 
only a half of the mean· pressure with which the wind was observed blowing' (Table 94). The law is the 
same for both means, but it is better marked in the present case than in that of No. 199. The wind blows with 
the greatest force in January, and with the least force in September. 

205. Diurnal Variation of the Number of Observation Hours at which the Wind was observed blowing. 
-The following are the mean numbers of times, at which the wind was observed blowing 0,1 lb. or upwards, 
in the four years 1843-6 :-

12h 

150 

Ih A.M. 2h Sh 4h 5h 6h 7h Sh 9h loh llh Oh 

156 155 164 162 163 176 190 214 2~4 242 251 262 

1h P.M. 2h 3h 4h 5h 6h 7h gh 9h 10h lIh 

266 266 258 249 240 225 211 186 169 162 160 

The wind blew most frequently at 1 h 40m P.M., the epoch of maximum temperature; it blew seldomest about 
Ih A.M. 

206. Diurnal Variation of the Mean Pressure of the Wind while blowing (see No. 204). The following 
are the means for each hour, as deduced from the observations for the four years 1843"....6 :-

12h 1h A.M. 2h 3h 4h 5h 6h 7h Sh 9h 10h llh Oh 1h P.M. 2h Sh 4h 5h 6h 7h Sh 9h 10h llh 

lb. lb. lb. lb. lb. lb. lb, lb. lb. lb. lb. lb. lb. lb. lb. 11:>. lb. lb. lb. lb. lb. lb. lb. lb. 

0'67 0'67 0'65 0·69 0'70 0'71 0'67 0'64 0'70 0'77 0'78 0'80 0'78 0'80 0'80 0'75 0-70 0'67 0-61 0'58 0'61 0'65 0'67 0,69 
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These numbers still present several irregularities; on the whole, however, the wind blows with the greatest 
force about Ih P.M., and with the least force about 7h P.M., or about an hour after noon and an hour after sunset 
respectively; another minimum of force occurs at 7h A.M., an hOllr after sunrise, and a secondary maximum 
occurs between 11 h P.M. and 5h A.M., the exact epoch is not deducible from these means; the means for 1844 
and 1845 only, place it near midnight. 

207. Yearly Mean TTalue and Direction of the Resultant Wind.-From the last line of Table 95, it appears 
that the direction of the resultant wind was nearly constant in each of the three years, 1843, 1844, and 1845.-
1846 appears to have been quite anomalous; in each of the former years there are eight or nine months in 
which the resultant wind blows from between west and south, for on]y two or three of these months is the 
resultant nearer south than west; but in 1846 there are ten months, for which the resultant wind blows from 
between south and west, and for eight of these it is nearer south than west. 

If we neglect the year 1846, the winds at Makerstoun are equivalent to one continuous wind blowing from 
nearly WSW. with a force approximately of about two-tenths of a pound on a square foot of surface. 

TABLE 95.-Values and Directions of the Resultant Winds, with the Sums of the Pressures of the 
Wind resolved into the four Cardinal Points of the Compass, for each Month of the Years 1843-6. 

t 

I 

1843. 1844. 
I 

1845. 1846. 1843-6. 1843-6. 

Sums of Pressures ob-
Month. Resultant. Resultant. Resultant. Resultant. 

served at the 24 Obser-
vation Hours for 100 Resultant. 
Days in each Month, 
resolved into 

Mean. Direction. Mean. Direction. Mean. Direction. Mean. Direction. N. E. S. W. Mean. Direction. 
---~ ------- - ------ -------

lb. 0 lb. 0 lb. 0 lb. 0 lb. lb. lb. lb. lb. 0 

Jan. 0·93 W. 17 S. 0·27 W. 8 S. 0·36 S. 29 W. 0·37 S. 43 W. 172 45 700 933 0·43 W. 29·5 S. 
Feb. 0-43 N. 8W. 0·14 W.37N. 0·22 W. 9 S. 0·38 W. 34 S. 534 161 108 565 0·18 W. 17·3 N. 
Mar. 0·04 S. 31 E. 0·20 W. 5 N. 0·39 W. 2 S. 0·52 S. 38 W. 332 153 580 667 0·24 VV. 26·3 S. 
April 0·26 W. 23 S. 0·35 W. 32 S. 0·15 N. 7 E. 0·21 N. 24 E. 423 1741406 423 0·10 W. 3·9 N. 
May 0·20 E. 4 N. 0·16 N. 24 E. 0·28 N. 11 E. 0·32 S. 44W. 446 377 313 317 0·06 N. 24·2 E. 
June 0·12 N. 4 E. 0·34 W. 30 S. 0·34 S. 44 W. 0·30 S. 39 W. 223 133 540 549 0·22 W. 37·4 S. 
July 0·29 W. 37 S. 0·06 W. 4 N. 0·13 W.43 S. 0·38 S. 44 W. 140 88 445 451 I 0·20 W. 40·0 S. 
Aug. 0·18 S. 26 W. 0·18 W. 15 S. ·0·16 W.29N. 0·07 S. 30W. 186 79 292 332 0·11 W. 22·7 S. 
Sept. 0·06 W.24N. 0·07 W. 33 S. 0·15 W. 29 S. 0·05 S. 34 W. 161 111 238 267 0·07 VV. 26·1 S. 
Oct. 0·19 W. 1 S. 0·23 S. 43 W. 0·45 W. 34 S. 0·08 W. 35 S. 249 156 543 613 0·23 W. 32·8 S. 
Nov. 0·33 W. 24 S. 0·14 S. 23 E. 0·44 S. 32 W. 0.28 S. 15 W. 176 192 705 505 0·26 S. 30·7 ,V. 
Dec. 0·69 W. 40 S. 0·06 E. 30 S. 0·69 W. 16 S. 0·24 N. 40 W. 262 42 546 790 0·33 W. 20·8 S. 

Year 
I 

0·20 W. 21 S. 0·13 W. 21 S. 0·23 W. 23 S. 0·19 'V. 41 S. 274 143 477 535. 0·18 W. 27·3 S. 

208. Annual TTariation of the Force and Direction of the Resultant Winds.-The details of these discus­
sions will be found in pages 64 and 84 of this volume, p. 295, 1843, and p. 434, 1844. From Table 95, it 
appears that-

1st, The sums of pressures of the northerly winds are greatest in the months of February, March, April, 
and May; they are least in the months of July, August, September, and November. 

2d, The sums of pressures of the easterly winds are twice a maximum and twice a minimum in the year; 
they are a principal maximum in May, and a secondary maximum in November; they are a minimum in .Tuly 
and August, and in December and January. 

3d, The sums of pressures of the southerly winds are greatest in November and January, and they are 
least in September. 

4th, The sums of pressures of the westerly winds are greatest in December and January, and they are least 
in September. 

5th, When We examine the approximate mean forces of the resultant wind for each month, we find that on 
the whole they exhibit two maxima and two minima in the course of the year. The resultant wind is a principal 
maximum in January, and a secondary maximum in June and July; it is a minimum in May and in September. 

6th, The direction of the resultant wind is from 17° north of west in February, from 4° north of west in 
April, from 24° east of north in May, and from between west and south in the remaining nine months of the year. 

MAG. AND l\IET. OBS. 1845 AND 1846. 2 b 
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Of the nine months in which the resultant wind is from between west and south, there are eight, for which it 
occurs between W. 20° S., and W. 40° S., or nearly between WSW. and SW.; in November the resultant 
wind is most southerly, coming from W. 59° S. nearly SW by S. 

209. If we compare the mean of the pressures observed in an directions (last line of Table 90), in each 
month, with the resultant mean pressure of the wind, the ratio will evidently give some measure of the varia­
bilityof the wind; where, by variability is meant the amount of opposedness of the masses of air in motion 
during the period considered, without relation to the frequency of the oppositions; the ratios are for each month as 
follow:-

Jan. 
1·5 

Feb. 
3·1 

Mar_ 
2·3 

April, 
4·6 

May, 
7·5 

June, 
2-0 

July, 
1'7 

Aug. 
2·5 

Sep. 
3·4 

Oct_ 
2-2 

Nov. Dec. 
2'0 1'6 

Of the whole amount of air in motion during each month, the greatest proportions proceed from one quadrant 
or direction in December and January, the coldest period of the year, and also in July, the hottest month of 
the year; the winds are most equally distributed in all the quadrants in the months of April and May; a 
secondary maximum of variability occurring again in September. 

210. Diurnal Variation of the Resultant Mean Pressure of the Wind.-The following are the values of 
the resultant mean pressure for each hour, as deduced from the observations for the years 1843-6 :-

12h Ih A.M. 2h Sh 4h 5h 6h 7h Sh 9h loh llh Oh lh P.M. 2h 3h 4h 5h 6h 7h Sh 9h loh Uh 

lb. lb. lb. lb. lb_ lb. lb. lb. lb_ lb. lb. lb. lb. lb. lb. lb. lb, lb. lb. lb. lb_ lb. lb. lb. 

0·15 0'15 0-16 0-17 0-17 0-17 0-16 0-16 0-21 0'23 0'25 0'25 0·25 0'27 0'24 0-21 0-19 0·18 0'15 0'15 0'15 0·15 0'15 0'16 

From these means the maximum occurs before 1 h P.M., and the minimum occurs between 6h P.M. and 1 h A.M. 

211. Diurnal Variation of the Direction of the Resultant Wind.-It was first pointed out in the volume 
of Makerstoun Observations for 1843, p. 300, that the direction of the resultant wind had a diurnal variation, 
being more towards the south of west in the morning and evening than about mid-day; this result was con­
firmed with great distinctness in the discussion of the Observations for 1844 (vol. 1844, p. 438, and Plate 
XVI.) ; an equally distinct result has been obtained from the observations for 1845 (p. 64 of this volume); 
this has not been the case with the observations for 1846, a year which, when compared with the others, was ano­
malous in all its resultant directions (see No. 207). The following Table contains the means of the resultant 
directions of each month for the years 1814 and 1845, and for the four years 1843-6, each year receiving an 
equal value, and the means for the four years being obtained, as described No. 26. 

TABLE 96.-Diurnal Variation of the Direction of the Resultant Wind. 

Mak. Mean of Mak. Mean of 
Mean 

1843-6. 
Mean 

1844-5. 1843-6. Time. 1844-5_ Time. 

--- ~----- ------
h. 0 0 h. 0 

12 W. 30 S. W. 28 S. 0 W. 15 S. W. 25 S. 
13 W. 36 S. W. 35 S. 1 W. 12 S. W. 24 S. 
14 W. 34 S. W. 34 S. 2 W. 9 S. W. 19 S. 
15 W. 31 S. W. 32 S. 3 W. 8 S. W. 17 S. 
16 W. 35 S. W. 36 S. 4 W. 16 S. W.23 S: 
17 W. 31 S. W. 33 S. 5 W. 21 S. W. 26 S. 
18 W. 30 S. W. 30 S. 6 W. 22 S. W. 25 S. 
19 W. 28 S. W. 27 S. 7 W. 25 S. W. 27 S. 
20 W. 18 S. W. 22 S. 8 W. 39 S. W. 39 S. 
21 W. 13 S. W.23 S. 9 W. 38 S. W. 35 S. 
22 W. 10 S. W. 19 S. 10 W. 38 S. W. 35 S. 
23 W.11 S. W. 20 S. 11 W. 30 S. W. 28 S. 

The range of the variation for the four years 1843-6 is somewhat diminished by the anomalous numbers for 
1846; but both series agree in shewing the resultant wind to be most westerly about 3h P.M., and most 
southerly between 8h P.M. and 4h A.M. 
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212. The following numbers are the ratios for each second hour of the hourly mean pressures observed 
in all directions (obtained from the year-column of Table 92, by the addition of 0'46, the mean pressure for 
the 4 years), to the resultant mean pressures, No 210. 

12h 

2·1 
2h A.M. 4h 

2'1 2'1 
10h 

2·4 
Oh 2h P.M. 

2'6 2'8 
4h 

2·9 
6h 

2'8 
10h 

2'2 

We may conclude, as in No. 209, that of the total mass of air in motion at each hour, the greatest proportion 
was from the same quadrant or direction at 2h A.M., and the greatest proportion was from opposite directions 
at 4h P.M. 

213. Times which the Wind blew from the 16 Principal Points of the Compass.-The times which tpe 
wind was observed blowing from each point of the compass, at the observation hours, are given for each year 
in the previous and in the present volume; for 1843 and 1846 the sums for 12 two-hourly observations are 
given, having doubled these to make them comparable with the means from the hourly observations of 1844 
and 1845, the sums for four years for each point were obtained: the sums for each of the 16 principal points 
were then formed in this manner ;-the sum of the times in the north was made equal to half the sum of the 
times in N by W., plus half the sum of the times in N by E., plus the sum of the times observed in N. ; and 
similarly for each of the other 16 points.'* The sums thus obtained from the four years' observations are as 
follow:-

N. NNE. NE. ENE. E. ESE. SE. SSE. s. ssw. SW. WSW. W. WNW. NW. NNW. 

779 1318 1668 867 431 177 329 575 1088 2672 4212 1949 1198 726 932 866 

The wind blew most frequently with a pressure of 0'1 lb., or upwards, from a few degrees south of SW., the 
number of times diminishes rapidly to WNW., increases slightly in NW., diminishes from thence to N., it then 
increases considerably to a few degrees north of NE., where the secondary maximum occurs almost diametri­
cally opposite to the principal maximum of frequency; from NE. the frequency diminishes to a few degrees 
south of ESE., where it is a principal minimum, a secondary minimum occurring in the opposite point; from 
ENE. the number increases rapidly to the maximum at SW. See curve b in the figure. 

~----~-~~-~~~4-~~--------~E 

s 

Radial scales. a, 1 inch = 2000 lbs. b, 1 inch = 2000 times. c, 1 inch = 1 lb. 

* The combination into the 16 principal points was rendered necessary by the fact, that in observing the direction of the wind 
from an oscillating vane-index, there is a tendency in all cases of doubt to prefer the principal to the secondary point, for which 
reason the numbers of observations for each of the 16 principal points were always greater than for either of the two adjacent points. 
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214. Sums of the Pressures with which the Wind blewfrom each of the 16 Principal Points of the Com­
pass.-Following the same procedure as in No. 213, we obtain the following sums of pressure from four years' 
observations, of 24 a-day, the sums being of the maximum pressures observed within 10m at the hours of obser­
vation. (See No. 198.) 

N. N:NE. NE. ENE. E. ESE. SEe SSE. S. ssw. SW. wsw. W. WNW. NW. NNW. 
lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. 

711 757 722 442 217 84 163 362 749 1945 3411 1262 990 693 689 654 

The sums of pressures obey nearly the same laws as the frequency with which the wind blew; the greatest sum 
of pressures occurred a few degrees south of SW. ; the sum then diminishes to W., varies little from WNW. to 
N .. being, on the whole, less at NNW. than for the adjacent points; it becomes a secondary maximum about 
NE. by N., a principal minimum at ESE. (See curve a in the figure, p. ci.) 

215. Mean Pressure with which the Wind blew from each of the 16 Principal Points of the Compass.-Di­
viding the sums of pressures for each of these points (No. 214) by the number of observations for which the 
wind was observed blowing at 0'1 lb., or upwards (No. 213), we obtain the following mean pressures with which 
the wind blew from each of the 16 points :-

N. 

lb. 

0'9l 

NNE. NE. ENE. E. 
lb. lb. lb. lb. 

0'57 0'43 0'51 0'50 

ESE. SEe 
lb. lb. 

0'47 0'50 

SSE. S. 
lb. lb. 

0'63 0'69 

ssw. 
lb. 

0'73 

SW. 
lb. 

0'81 

wsw. W. WNW. NW, NNW. 
lb. lb. lb. lb. lb. 

0'65 0'82 0'95 0'74 0'75 

rrhe wind blew with the greatest force from WNW. and N., and with the least force from NE. and ESE., 
but the mean force was nearly constant between NE. and SE. The mean force with which the wind blew be­
tween NNE. and SSE. = 0·52 lb., between NNW. and SSW. = 0'78 lb., or in the ratio of 2 to 3. When 
the projection of the previous values upon the directional radii are connected, a very symmetrical figure is 
formed, having three minima at intervals of about 80°, namely, at NE., NW by N., and WSW. (See curve 
f] in the figure, p. ci.) 

MOTIONS OF DIFFERENT CURRENTS OF AIR. 

216. ])ifferenee of the ])irections of Motion of the Upper and Lower Currents of Air.-The mode in which 
the directions of motion of the clouds were observed is described in the introductions to the previous volumoes 
in the section, " State of the Sky." The process by which the results for the differences of motion of the dif­
ferent currents were obtained by the combination of simultaneous observations, will be found stated in the 
volume for 1844, p. 440. The detailed results for each of the four years 1843-6 are given in separate tables in 
the present and in the previous volumes. The total number of comparisons of the currents of scud, cirro-stratus, 
and cirrus, with the surface-current, and of the cirro-stratous and cirrous-currents with the scud-current, was in 
1843, 865 ; the numbers of results (each of from five to two comparisons) were in 1844, 995; in 1845, 964 ; 
and in 1846, 541. In the discussion for 1843 only one or two simultaneous observations were termed a com­
parison; from five to two simultaneous observations were termed a result for the three following years (see 1844, 
p. 440) ; but as the values of the final results for each year were not considered greatly different, the numbers 
of comparisons of 1843, diminished by a tenth, have received the weight of the results in the following years, 
and the numbers of results for 1846 were increased by a half in the combinations given below. The weights 
of the four years 1843, 1844, 1845, and 1846, were taken on the whole, therefore, as 779 : 995 : 964: 811. 

217. The scud-current includes the cumulus; the cirro-stratous current includes also the cloud termed in the 
oMakerstoun Observations the cirro-cumulo-stratus: this cloud, so frequently seen, has .received no name in 
Mr HOW_\'RD'S classification; it belongs to the region of the cirro-strati, and is composed of great numbers of 
clouds like small cirro-strati, arranged with a cirro-cumulous disposition. After this name had been applied to 
this cloud for some time, I discovered that Mr HOWARD had given it already to the Nimbus. The cirrous 
current includes the cirro-cumulus. The order of reckoning being from north, by the east, south, and west, 
nne current is considered positive of another when it proceeds from a point more southerly in the eastern semi­
circle and more northerly in the western semi-circle. 

218. When we consider the results for each quadrant, we find they present differences, both in the values 
and signs of the mean differences of the directions of motion; in three of the quadrants, however, namely E to 
S., S to W., and W to N., the signs are the same; in every case the mean upper currents proceed from points 
positive of the currents below them. In the quadrant S to W. by far the greatest number of results have 
been obtained, and they are by far the most regular and distinct. Thus, in 774 results, each obtained from seve~al 
comparisons of the current of scud with the surface-wind, 664 shewed the scud-current to proceed from a pomt 
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24 ° mor.e nor~herly than the surface wind; while there were only 58 results shewing a more southerly motion, 
and 19 In whIch both currents proceeded from the same point. It might be supposed that the regular differ­
ence of these currents was due to some peculiar configuration of the surface of the country around the Obser­
vatory, but this is disproved by the results of the comparison of the upper currents with each other; thus, the 
cirro-stratous current, compared with the scud-current, shews on the average of 255 results that the upper 
current proceeds from a point 14° more northerly than the lower current: a similar result is obtained from a 
c.omparison of the cirrous current with the scud-current. 

TABLE 97.-Differences of the Directions of Motions of the Lower and Upper Currents of Air, as 

deduced from the Comparisons of the Direction of the Wind, and the Motions of the Clouds, 

for the Years 1843-6. 

Quadrant N. to E. Quadrant E. to S. Quadrant S. to W. Quadrant W. to N. 

Currents. Mean Mean Mean Mean No. of Mean No. of Mean No. of Mean No. of Mean 
Results Diffs. of Result. Results. Diffs. of Result. Results. Diffs. of Result. Results. Diffs. of Result . 

. lVlotion. Motion. Motion. Motion. 
----- --------- --------- --- "-- --

0 0 0 0 0 0 0 0 

Scud minus } 227 +23 76 +24 664 +24 166 +20 

Wind. 
111 -25 +7 20 -23 + 13 58 -13 +20 57 -18 + 9 

12 0 9 0 19 0 15 0 

Cir.-slr. minus} 
64 +40 46 +31 371 +40 113 +27 

Wind. 
46 -51 +2 11 -25 +20 43 -19 +33 38 -35 +11 

3 0 1 0 12 0 6 0 

Cir.-str. minus } 
50 + 36 41 +21 190 +27 107 +26 

Scud: 
52 -37 -1 11 -26 + 9 61 - ]8 +14 79 I -33 + 1 
16 0 15 0 31 0 27 0 

Cirrus minus } 
20 +58 15 +60 190 +45 51 +31 

'Vind. 
16 -59 +6 0 ... +57 26 -23 +36 13 -41 + 15 

, 0 0 1 0 10 0 7 0 

Cirrus minus } 20 +35 18 +54 107 +36 81 +27 

Scud. 
17 -45 -2 2 -84 +38 33 -26 +20 33 -41 + 7 
2 0 1 0 12 0 13 0 

219. It happens frequently that comparisons of the motions of two currents are obtained when the others 
do not exist, or are not evident from the absence of clouds within them or from the masses of clouds in the lower 
current; it is for this reason that the comparison of motions above, obtained from observations partly simul­
taneous and partly not, are to a considerable extent independent of each other; yet it will be seen that they in 
general confirm each other. Thus, the differences of the mean results for the first two comparisons (in Table 
97) should give the difference for the third; so in the quadrant S. to W. we have 33°_20°= + 13°; and the 
partly independent comparisons for the cirro-stratous minus the scud-current, give + 14°; and as the differ­
ences of the first and fourth comparisons should give the fifth (in Table 97), we have 36°_20°= + 16°; and 
the partly independent comparisons for the cirrus minus scud, give + 20°. We obtain similar results in the 
quadrants E. to S. and W. to N., but the differences of the motions are less marked. This appears to be due 
chiefly to the greater proportion of negative results in these two quadrants. The means for the positive results 
do not differ greatly in any of the quadrants. In the quadrant N. to E. we find all the three cloud-currents 
positive of the surface-current, but only to the extent of 2° in the case of the cirro-stratous current; while the 
cirro-stratous and cirrous currents appear on the whole 1 ° or 2° negative of the scud-current. These differences 
appear due to causes belonging chiefly to the sudden appearances of the north-east winds, which are chiefly sur­
face-winds, and are nearly or altogether unconnected with the upper currents. 

220. When we combine the results in the four quadrants for each class of comparisons, we have the fol­
lowing means :-

Scud-current minus surface-current, 
Cirro-stratous current minus surface-current, 
Cirrous current minus surface-current, 
Cirro-stratous current minus scud-current, 
Cirrous current minus scud-current, 

MA.G. AND MET. OBS. 1845 AND 1846. 

mean of 1434 results, 
mean of 754 results, 
mean of 349 results, 
mean of 683 results, 
mean of 339 results, 

= + 14°'5 
= +22°'8 
= +29°'6 
= + 6°'9 
= + 13°'7 

2 c 
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It appears, then, that if we take the mean direction of the surface-current as W. 21° S., the directions of the 
four currents will be nearly as follow;-

Resultant direction of the surface-wind (No. 207), 
... ... ... ... ... ... ... ... ..... scud-current, 
.............................. cirro-stratous current, 
... ... ... ... ... ... ... ... ... ... cirrous current, 

W. 21° S. 
W. 7° S. 
W. 2°N . 
W. 9°N. 

The mean resultant direction for the three cloud-currents, giving each an equal value, is W. ION. The mean 
resultant direction of all the currents, giving each an equal value, is W. 4° S. 

221. If we neglect the distinctions of the upper currents, and consider merely the differences of all the 
results for the cloud-currents compared with the surface-wind, we obtain the following numbers :-

Quadrant N. to E., 499 results, mean upper current minus surface-current, = + 5°'8 
E. to S., 179 .............. ..................... ......................... = + 19°·1 
S. to W., 1393 ............................ '" .......... ............. ... ... = + 26°'6 
W. to N., 466............................................................ = + 10°'6 

The mean upper current, therefore, is least positive of the surface-current in the quadrant N. to E., and it' is 
most positive in the quadrant S. to W.; the mean result for each couple of opposite quadrants is nearly the 
same, namely, 15° and 16°. 

222. If we compare in a similar manner the mean cirro-stratous and cirrous current with the scud-cur­
rent in each quadrant, we have,-

Quadrant N. to E., 157 results, mean cirro-stratous and cirrous current minus scud-current, 
E. to S., 88 .............................................................................. . 
S. to W., 437 ............................................................................. . 
W. to N., 340 ........................................................................... .. 

1°'2 
= + 15°'9 
= + 16°'1 
= + 3°'2 

In the quadrant N. to E. the mean of the two upper currents seems to differ nothing from the scud-current, and 
nearly the same seems to hold for the quadrant W. to N.; but in the southern quadrants the mean upper cur­
rent is positive of the scud-current 16°. 

223. It appears, then, from the previous numbers, that the mean upper current always proceeds from a point 
positive of the direction of the surface-current, and that the motion of the mean of the higher currents, compared 
with the motion of the scud-current, obeys the same law in the southern quadrants. These results are in accord­
ance with the conclusions from the causes of the oblique motions of the aerial currents. Currents of air pro­
ceeding northwards from more southerly positions retain a portion of the excess of eastward velocity of the places 
from which they start; hence the south-easterly winds become more southerly, and the south winds become more 
south-westerly, as they proceed northwards; the extent of the change of direction depending on the gTeater or 
less rapidity with which they lose their excess of eastward velocity and acquire that of the more northerly lati­
tudes on which they move. This loss of eastward velocity will depend upon the proximity of the aerial stratum 
to the surface of the earth, and therefore the lower currents of air will lose more of their eastward velocity than 
the higher currents, and the upper current of southerly winds will become more westerly than the lower cur­
rents. If, in considering the currents of air which proceed southwards from more northern latitudes, we re­
member that the lower currents, from their proximity to the surface of the earth, acquire the greater eastward 
velocity of the lower latitudes more quickly than the upper currents, it will be evident that the lowest current 
from the north-west should become less northerly than the upper current, and that the lower current from the 
north should become less easterly than the upper current. This, it will be observed, agrees with the results 
previously obtained; we find, however, in the northern quadrants, that the scud-current differs less from the 
surface-current than it does in the southern quadrants; this, it is conceived, is due to the fact that this current 
is nearer the surface in the northern than in the southern quadrants: it may, however, be due also to the 
greater proximity of the origin of the currents. We find also that the mean upper currents differ little or 
nothing from the scud-current in the northern quadrants; it is only necessary to examine the numbers in Table 
97 to see that this is not due to the smallness of the differences of motions of these currents, but to the num­
bers of positive and negative results ;~g more nearly equal. It has 'been frequently observed that when the 
lower current of scud is from a north-easterly point the current of cirri is from a north-westerly point; these 
currents could not have had the same origin, and therefore the explanation of the differences of motions given 
above cannot apply; this difference of origin occurs in all the quadrants, and diminishes the apparent effect of 
the variable velocity of the earth's surface; it occurs seldomest in the south-west quadrant. 
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224. The Mean Extent of Sky Clouded, from 8 years' observations, =6'98, totally clouded, being = 10'0. 

TABLE 98.-Monthly Means of the Estimated Extent of Clouded Sky, the whole Sky covered being 10, 
for the Years 1842-50. 

Year. Jan. Feb. March. April. May. June. July. Aug. Sept. Oct. Nov. Dec. Mean. 

----------------------------------- ---
1842 6·32 5·80 7·36 '7·15 7·42 5·99 7·46 6·30 
1843 6·40 7·38 6·88 7·77 7·82 7·72 7·87 6·33 5·26 6·20 6·10 6·94 6·89 
1844 6·01 6·50 6·30 6·50 6·77 8·12 7·83 7·36 6·95 I 6·97 8·24 6·96 7·04 
1845 7·17 6·69 6·41 6·54 8·34 7·68 8·03 7·97 7·37 7·64 6·56 6·08 7·21 
1846 8·06 7·80 7·05 8·27 7·00 5·98 8·71 7·05 7·27 7·21 7·34 5·76 7·29 
1847 7·95 5·55 7·45 6·55 7·39 7·03 6·88 7·14 6·04 7·38 6·33 5·96 6·81 
1848 6·04 7·67 7·07 7·74 6·45 7·81 7·47 7·03 6·19 6·95 6·76 5·58 6·90 
1849 7·17 6·98 7·24 7·77 7·11 5·99 7·23 7·78 6·68 5·98 6·77 5·61 6·86 
1850 7·26 6·40 7·01 7·59 

7.251 Mean 7·01 6·87 6·93 7·35 7·15 7·02 7·67 6·65 6·79 6·94 6·15 6·98 

225. Annual Variation of the Extent of Clouded Sky.-In the mean of 8 years the sky was most clouded 
in July and least clouded in December; the change from month to month is by no means regular; on the whole, 
however, the extent of sky clouded is greatest for the 5 months April to August, and it is least in the 4 
months September to December. The means for these groups of months are as follow:-

Jan.-Mar. =6·94. April-August = 7'29. Sept.-Dec. =6'63. 

The means for the meteorological quarters are,-

Winter, Dec.-Feb. = 6'68. Spring, Mar.-May=7·14., Summer, June-Aug. = 7'31. Autumn, Sept.-Nov. = 6'79 

The least extent of sky clouded for any month in the 8 years occurred September 1843= 5'26. 
The greatest extent of sky clouded for any month in the 8 years occurred July 1846=8·71. 
The mean for the month of December in each year was less than the mean for the year; and the mean for the 
month of July in each year was greater than the mean for the year. 

226. Variation of the extent of Clouded Sky, with the Moon's Age.-It is well known that no heat has been 
detected in the moon-light even with the aid of the largest parabolic reflectors; it was conceived possible, how­
ever, that though no thermal indication could be obtained at the surface of the earth, yet there might be some 
found in the dissipation or formation of clouds in the upper regions of the atmosphere; the observations of 
the extent of clouded sky for 1843 were accordingly discussed for this purpose in the volume for that year~ 
page 303: the result was very indefinite; it was remarked, however, that as no observations were made in 
that year between 9h P.M. and 5h A.M., the period when the moon's heating effect must be greatest, little else 
could have been expected. In the volume for 1844, p. 443, the discussion was repeated; from it the extent of 
clouded sky appeared on the whole greater about full moon than about new moon ;-thus, the daily mean for 
the 15 days about full moon = 7'05, whereas the daily mean for the 15 days about new moon = 7'14; and 
the daily mean for the 7 days about full moon = 6'94, and about new moon = 7'24. The difference of these 
numbers is still very small, and it was remarked (1844, p. 443), on account of the irregularities introduced 
by the sun's cloud-forming power, that it might be desirable to limit the investigation to the hours of the night; 
this has been done for the years 1844 and 1845 in the present volume, Table XXXIX., page 66, where the 
extent of clouded sky is given for each day of the moon's age and position in declination in each year, as de­
duced from the 6-hourly observations between 9h P.M. and 2h A.M. It will be seen from No. 229 that the 
variation of the extent of clouded sky in the mean of the year is small for these hours, which include the epoch 
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of the minimum in the diurnal variation; they are also the night-hours during which the effect of the full moon 
must be greatest: upon the whole, this mode of determining the fact, from a short series of observations, seems 
open to the fewest objections. The following Table contains the mea,ns for groups of 3 or 4 days. 

TABLE 99.-Variations of the Extent of Clouded Sky for the Six Observation Hours 9h P.M. to 2h A.M., 

with reference to the Moon's Age and Declination for the Years 1844-5. 

I After 
Moon's \ Moon 

__ Age. __ 1-=4_. _ -=_. _ -=n_. ___ f;!~:~~ -=4_._ --=5_._ ~=-
d. d. 

14-16 
17-20 
21-24 
25-28 
29- 1 
2- 5 
6- 9 

10-13 

+0·16 
+0·58 
-0·33 
-0·33 
-0·29 
+0·22 
+0·51 
-0·52 

+0·55 
+0·59 
-0·51 
-0·51 
-0·39 
-0·62 
+0·02 
+0·76 

+0·35 
+0·58 
-0-42 
-0·42 
-0·34 
-0·20 
+0·26 
+0·12 

d. d. 

27- 1 
2- 5 
6- 8 
9-12 

13-15 
16-19 
20-22 
23-26 

+0·63 
+0·21 
-0·03 
-0·28 
+0·44 
-0·23 
-0·85 
+0·12 

-0·37 
-0·56 
-0·14 
-0·12 
+0·42 
-0·06 
+0·80 
+0·01 

+0·13 
-0·17 
-0·08 
-0·20 
+0·43 
-0·15 
-0·02 
+0·06 

227. The values for each year indicate that the extent of sky clouded was greatest about full moon, and least 
about new moon; this is shewn with greatest distinctness in the means for 1845. We obtain the same result 
if ,ye take from Table XXXIX., p. 66, the means for the 15 days with full moon in the middle, and for 15 days 
with new moon in the middle; these are, for 1844, 6'72 and 6'37; for 1845, 7'10 and 6'23 respectively. 

For the years 1844 and 1845, {the mean 15 days about full moon = 6'91 
the mean 15 days about new moon = 6'30. 

It may be a question still, how far error of estimating the extent of clouded sky in the presence and in the 
absence of the moon may enter into the production of this result. It is conceived that the effect of error in 
estimation must be nearly constant: in dark nights the extent of clouded sky was estimated by the space shew­
ing clear stars; and it is not improbable that the extent of cloud might be rather over than under estimated 
during the absence of moon-light; an error which could only have diminished the distinctness of the result 
obtained. Before we refer the result to the heating effect of the moon, there are other co-ordinate facts to be 
considered with reference to the motion of the atmosphere. (See No. 200.) We may inquire, however, how 
far it agrees with the heating effect of the sun, thus ;-the extent of clouded sky appears greatest in summer, 
and least in winter, it appears greatest near noon, and least near midnight; apparently, therefore, the heating 
effect is to increase the amount of cloud, and, by analogy, we should have the greatest amount of cloud abont 
full moon.:if 

* Since the previous investigation was performed, I have met with a passage in Sir JOHN HERSCHEL'S very excellent" Outlines 
" of Astronomy," page 261, in which he supposes that the lunar heat is extinguished in the upper regions of the atmosphere; and adds, 
" Some probability is given to this by the tendency to disappearance of clouds under the full moon, a meteorological fact (for as such 
" we think it fully entitled to rank) for which it is necessary to seek a cause, and for which no other rational explanation seems to 
"offer." He adds as a note to the parenthesis,-H From my own observation, made quite independently of any knowledge of such 
" tendency having been observed by others. Humboldt, however, in his personal narratiye, speaks of it as well known to the pilots 
" and seamen of Spanish America (H)." 

Sir JOlIN'S observations were probably purely qualitative not quantitative. I have much difficulty in making any objection. to 
the conclusions of so accurate an observer, at the same time if his observations were not of comparative measurement, I must POlllt 
to the previous conclusions from two years' estimations, and add my own qualitative observation for a considerable period, that ~he 
clouds are both formed and dissipated under the influence of full moon, and that they are chiefly cirro-cumuli, or of that kind whIch 
r have termed cirro-cumulo-stratus (See No. 217), noticed frequently during the existence of the aurora borealis as the growing and 
dissipating cloud. Whether the resultant is an excess or defect of cloud during full moon, as compared with other periods, I have 
no impression, and think it extremely difficult to have any. Sir .JOHN refers, in an addendum, page xv. of his" Outlines," to w?at 
he conceives a fact confirmatory of his cOtlclusion, thus :-" M. ARAGO has shown, from a comparison of rain registered, as havlllg 
" fallen during a long period, that a slight preponderance in respect of quantity falls near new moon over that which falls near the 
"full. This would be a natural and necessary consequence of the preponderance of cloudless sky about the full, and forms, therefore, 
" part and parcel of the same meteorological fact." It will be seen, No. 235, that this result has also been obtained from the 
Makerfltoun Observations, but it may still be a question whether it is confirmatory of Sir JOHN'S conclusion. When we compa.re the 
annual extent of sky clouded with the annual fall of rain, we do not find any direct connection: I do not ~now whether the dlUrnal 
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228. Variation of the Extent of Clouded Sky with refm'ence to the Moon's Position in Declination.-rrhe 
discussion has been performed for this argument also, and the resulting means are given Table XXXIX., 
p. 66; and for groups of days, in Table 99. The two years do not agree well. If the cloud depends upon the 
heating influence of the moon we should expect the greatest value for the most northerly position of the moon; 
the result, however, would only indicate the excess due to the higher positions of full moon over the lower 
positions, and as the latter occur in summer, the epoch of maximum cloud, the result becomes complicated with 
other causes of variation. From the mean of both years the numbers indicate an equal extent of sky clouded 
for the 14 days about the moon's farthest northerly, and for the 14 days about its farthest southerly positions. 
When four periods, of seven days each, are considered, the extent of sky clouded is on the whole 0'20 less for 
the mean of the groups for which the moon is near the equator than for either the northerly or southerly 
groups. 

TABLE lOO.-Diurnal Variation of the Estimated Extent of Clouded Sky, for each Astronomical 
Season and for the Year, deduced from the Observations of the Years 1843-6. 

Mak. 
Mean 
Time. 

Nov. 
Dec. 
Jan. 

Feb. 
March. 
April. 

May. 
June. 
July. 

Aug. 
Sept. 
Oct. 

Year. 
Mak. 
Mean 
Time. 

Nov. 
Dec. 
Jan. 

Feb. 
March. 
April. 

Mav. 
Jun"e. 
July. 

Aug. 
Sept. 
Oct. 

Year. 

(~ n-I =~::~- =g:£ =g:~;- =g:£ =~:~:- h~ n- !~:~~- !~:~~- !~::~- !~:£I !~:£ 
14 15 -0·46 -041 -0-41 -0·53 -0·45 2 15 +0.58 +0·56 +0·20 +0-41 +0-45 
15 15 -0·39 -0·30 -0·18 -0·17 -0·27 3 15 +0·64 +0·63 +0·26 +0·28 +0·44 
16 15 -0·41 -0·49 -0·21 +0·08 -0·28 4 15 +0·55 +0·31 +0·03 +0·28 +0·30 
17 15 -0·14 -0·23 -0·18 +0·28 -0·05 5 15 -0·09 +0·29 -0·06 +0·18 +0.08 
18 15 -0·23 +0·02 +0·22 +0·32 +0·09 6 15 -0·38 -0·04 -0·15 +0·01 -0·14 
19]5 +0·43 +0·26 +0-41 +0·41 +0·38 7 15 -0·57 -0·33 -0·15 -0·31 -0·34 
20 15 +0·54 +0·29 +0·52 +0·35 +0·43 8 15 -0·40 -0·57 -0·34 -0·90 -0·56 
21 15 +0·60 +0·52 +0·57 +0·28 +0·50 9 15 -0·43 -0·56 -0·33 -0·78 -0·53 
22 15 + 0·60 + 0·52 + 0,53 + 0.5211 + 0·57 10 15 - 0·86 - 0·75 - 0·36 - 0·78 - 0·69 
23 15 I + 0·65 + 0·52 + 0·54 + 0·60 + 0·58 11 15 - 0·63 - 0·29 - 0·48 - 0·63 - 0·52 

229. Diurnal Variat-ion of the Extent of Clouded Sky.-The variations in Table 100 have been obtained 
from the detailed tables for each year in the manner already described for the other meteorological variations. 
The following are the epochs of the maxima and minima, and mean extent of clouded sky for each quarter and 
for the year :-

Winter, 
Spring, 
Summer, 
Autumn, 

Nov., Dec., Jan., 
Feb., March, April, 
May, .Tune, July, 
Aug., Sept., Oct., 

Year, 

Ma~imum. 

9h A.M-3h P.M. 

9h A.M.-3h P.M. 

9h A.M. 

1h P.M. 

llh 15m A.M. 

Mean. 

6h 35m A.M. 

6h 10m A.M. 

5h 40m A.M. 

3h 55m A.M. 

Minimum. 

10h P.M. 

10h P.M. 

12h P.M. 

8h P.M. 

Mean. 

5h 25m P.M. 

6h 10m P.M. 

4h 35m P.M. 

6h 15m P.M. 

5h 35m A.M. 10h 15m P.M. 5h 35m P.M. 

law of the amount of rain agrees with that of the extent of clouded sky. There is no doubt, however, that the way in which cloud 
is generated by the solar heat must be different from that in which it is generated by the lunar heat, the former is due chiefly to 
heating at the base of the atmosphere, the latter to heating in the upper region; in any case, however, it does not seem evident, from 
the above considerations, that the lunar heat should generate more cloud than it dissipates. 

I may remark, in addition to the above, that the relation of the amount of rain to the amount of cloud must be chiefly a relation 
to certain kinds of cloud; those formed and dissipated in moonshine are not rain-clouds at all. May it not be for this reason, the 
conversion of a certain portion of aqueous vapour into clouds which are not rain-clouds that the least rain falls at full moon, while at 
new moon the same aqueous vapour is probably deposited below as rain-cloud? The cirri, the highest of all clouds, are, I am per­
suaded, clouds of crystallization; are they the least frequent in moonlight? does the moon heat not tend to dissipate them, and to 
convert them into watery cirro-cumulo-stratus ~ 

I am strongly of opinion that the effect of the lunar influences in the upper regions of our atmosphere is of much greater im­
portance than might seem at all probable: previous investigations have shown that the laws of magnetic disturbance vary more with 
the positions and age of the moon than with any other argument, and this is especially obvious when we regard the diurnal oscilla­
tions. It has also been shewn from the Makerstoun Observations for 8 years, that the frequency of the aurora borealis is greatest 
near full moon. Scattered throughout the Makerstoun Observations, there will be found frequent reference to remarkable opera­
tions occurring in the upper regions of the air near full moon, chiefly among the cirrus, cirro-cumulus, and cirro-cumulo-stratus; 
this frequency, it is believed, is not wholly due to the better opportunity of observing these processes by moonlight, although that 
may be partially the case. 

I have used throughout the term" extent of clouded sky," because although there is a considerable probability that during a 
large series of observations the extent of sky clouded will be a measure of the amount of cloud, yet this is not absolutely certain. 

MAG. AND MET. OBS. 1845 AND 1846. 2d 
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The maximum extent of clouded sky occurs earliest in summer, at 9h A.M., and latest in autumn, about 1 h P.M. ; 

in the other two quarters, however, the value from 9h A.M. till 3h P.M. is nearly constant: the minimum occurs 
earliest in autumn, about 8h P.M., and latest in summer, near midnight. In the mean for the year the maxi­
mum occurs near 11h A.M. and the minimum near 10h P.M. The morning mean value occurs earliest in autumn 
and latest in winter: the afternoon mean value occurs latest in autumn and earliest in summer. 

230. The ranges of the Diurnal Variations of the Extent of Clouded Sky are as follow:­

Winter=1'51, Spring == 1'38, Summer=1'05, Autumn = 1'59. Year = 1'27. 

The diurnal range is therefore least in summer and greatest in autumn and winter. 

QUANTITY OF RAIN. 

TABLE lOl.-Quantity of Rain fallen at Makerstoun, according to the Observatory Rain-Gauge, 
for each Month in the Years 1832-1849. 

Year. Jan. Feb. March. April. May. June. July. Aug. Sept. Oct. Nov. Dec. Sum. 

--- .---------------------------------- ---
in. in. in. in. in. in. in. in. in. in. in. in. in. 

1832 1·58 ? 1·33 0·73 0·93 2·09 4·70 0·57 3·96 1·27 3·71 3·21 1·89 25·97 
1833 0·42 2·03 2·85 1·27 0·87 3·67 1·96 1·39 2·30 2·03 1·30 4·40 24·49 
1834 3·37 1·08 0·75 1·38 0·71 1·93 3·80 3·91 3·20 2·21 1·84 . 142 25·60 
1835 0·04 2·93 1·29 0·76 1·79 0·51 0·92 2·12 2·96 3·20 3·90 1·50 21·92 
1836 1·99 2·61 2·29 1·62 0·49 2·30 4·24 3·08 2·08 3·33 3·25 4·98 32·26 
1837 3·03 1·47 1·99 3·18 1·09 2·21 5·67 3·13 2·22 1·35 1·55 2·13 29·02 
1838 2·12 1·22 1·90 1·68 1·94 4·39 2·54 2·67 3·13 2·43 2·14 0·71 26·87 
1839 1·68 0·98 1·98 0·31 0·43 2·86 2·14 2·13 4·25 3.34 2·82 2·22 25·14 
1840 3·05 1·50 0·82 0·09 3·75 3·41 3·10 2·25 3·16 1·97 2·72 0·91 26·73 
1841 2·46 1·17 1·39 1·99 1·60 1·87 2·65 4·07 3·68 5·95 2·63 2·14 31·60 
1842 1·73 1·35 2·30 0·09 2·27 1·60 1·800 2·201 3·080 1·319 1·846 2·102 21·688 
1843 1·978 1·926 0·934 2·231 3·237 1·311 2·676 2·752 1·080 3·645 2·038 0·949 24·757 
1844 1·904 2·081 1·632 0·681 0·546 3·083 2·553 1·511 3·104 1·541 2·780 0·363 21·779 
1845 1·325 0·712 1·283 1·261 2·217 2·935 1·460 3·158 1·838 4·247 1·699 1·853 23·988 
1846 1·901 1·827 2·293 2·272 2·975 2·761 7·124 4·738 4·586 3·506 ,,2.054 1·817 37·854 
1847 0·624 0·484 0·330 1·201 4·335 1·970 2·099 1·035 1·375 2·778 1·839 4·006 22·076 
1848 1·166 3·780 3·350 1·028 0·350 3·826 1·294 3·223 1·182 4·152 2·252 1·627 27·230 
1849 2·775 1·305 0·929 2480 2·831 2·379 2·383 2·547 1·973 2·417 I 1·309 2·000 25·328 

Monthly 
1·841 1·655 1·613 1·359 1·862 2·651 2·721 2·771 2·582 2·951 2·288 2·056 26·350 Mean. 

Daily ·0594 ·0585 ·0520 ·0453 0·601 ·0884 
Mean. 

·0878 ·0894 ·0861 ·0952 ·0762 ·0663 0·0722 

231. The quantities in Table 101, from July 1842 till December 1849, were obtained from the Observa­
tory gauge, which has its funnel-mouth 8 inches above the soil; the quantities from January 1832 till June 
1842 are the amounts of rain found in the garden gauge (6t feet above the soil), multiplied by factors, constant 
for each month, which express the ratios of the amounts of rain found in the Observatory gauge to those found 
in the garden gauge during 6 years; these ratios are as follow :-

Jan. 

1'056 
Feb. 

1'030 
March. April. 

1'029 1'118 
May. 

1'071 
June. 

1'076 
July. 

1'070 
Aug. 

1'058 
Sept. 

1'078 
Oct. 

1'081 
Nov. Dec. 

1'061 1'172 

The amounts of rain, therefore, in Table 101 were either obtained directly from the Observatory gauge, or they 
are such as would have been obtained in that gauge. 

232. The mean yearly amount of rain at Makerstoun by the Observatory gauge from 18 years' obser­
vations =26'350 inches. 

233. The least amount of rain for any of the 18 years was obtained in 1842, when it was 21'688 inches; 
the amounts for 1835 and 1844 were little more. The greatest amount of rain occurred in 1846, being 37'854 
inches. The least monthly fall of rain occurred January 1835, being only 0'04 inch. The greatest monthly 
fall of rain occurred July 1846, being = 7 '124 inches. 
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234. Annual Variation of the Fall of Rain.-From the means for 18 years at the foot of Table 101, the 
greatest amount of rain fell in October, and the least fell in April, the daily average for the latter month beir:g' 
rather less than half that for the former. The amounts of rain for the months of June, ;July, August, Septem­
ber, and October, differ little, the average daily fall for these 5 months being' 0'0894 inch. The daily means for 
the quarterly groups with the greatest range of values are as follow :-

Winter, 
Spring, 

Nov., Dec., Jan., 
March, April, May, 

in. 

=0'0673 
=0'0519 

Year, 

Summer, 
Autumn, 

in. 

= 0'0722 

.Tune, July, Aug., 
Sept., Oct., Nov., 

in. 

= 0'078S 
= 0'0902 

235. Amount of Rain with reference to the lJIloon'.r; Age.-This discussion was given in the volume for 
1844, p. 447. The result, as obtained from 6 years' observations of the Observatory gauge, may be stated 
shortly thus :-

The average daily fall of rain during the second and third quarters = 0'0654 inch . 
. . .. . . .. . , . " ................................... fourth and first ......... = 0'0750 inch. 

So that a greater amount of rain fell about new than about full moon. (See Foot-note to No. 227.) 
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2 RESULTS OF MAKERSTOUN OBSERVATIONS, 1845. 

TABLE I.-Mean Westerly Declination for each Civil Week-Day and Week in 1845. 

I 
Civil I 

i, March. I Jan. J<'eb. April. May. June. July. Aug. Sept. Oct. Nov. Dec. 
Day. I 

--------------------------- ---
25° :25° 2.50 :U,o 25° 25° 25° 25° ::5° 25° 25° :!;j0 

, , , , , , 

1 12·78 15·12 13·48 1148 11·19 [11·52J 10·70 11·16 09·81 11·53 08·93 08·21 

2 13·78 [14·88J [1;3·39J 12·16 10·65 11·32 10·55 11·51 11·63 11-41 [10·16J 09·10 

3 14·20 14·55 13·34 11·77 10·17 11·26 11·76 [11·21J 10·25 11·43 11·10 10·29 

4 13·47 14·38 13·52 12·17 [10·88J 1246 11·34 12·33 10·85 11·31 09·77 06·86 

5 [14.07J 16·13 13·28 11·52 10·90 1143 10·99 10·44 09·89 [11·0IJ 11·64 10·21 

6 14·27 14·73 13·52 [11·79J 10·81 10·86 [11·33] 11·36 10·41 11·41 10·77 08·51 

7 14·00 14·17 13·83 12·17 11·57 11·31 10·81 10·88 [10·22J 1044 12·06 [0942J 

8 14·73 13·77 14·10 11·76 11·59 [11·36J 11·96 12·57 11·25 10·07 11·00 08·75 

9 11·87 [13·98J [13·61J 11·38 11-43 11·01 11·10 11·82 09·26 08·40 [10·64J 08·22 

10 11·04 13·35 1341 11·84 11·04 11·01 10·85 [1O·83J 10·04 10·79 10·08 08·99 

11 I 14·60 13·79 13·12 1146 [11·53J 12·56 11·04 09·99 09·89 11·04 09·63 08·16 
12 [13·61J 14·05 13·66 11·53 11·31 11·39 12·02 09·54 10·87 [10·27J 10·28 08·90 
13 15·53 13·39 14·84 [10'68]1 11·71 10·40 [11·17J 10·19 09·79 10·50 09·91 07·57 
14 14·77 14·04 13·18 06·59 12·09 10·76 10·97 09·21 [10·00J 10·22 10·19 [08·02J 
15 13·84 13·57 13·83 11·38 11·48 [10.83J 11·16 11·43 09·70 10·70 10·07 06·96 
16 14·88 [13·62J [13·61J 11·30 12·19 11·23 11·00 10·51 10·17 10·88 [09·83J 08·01 

17 14·65 13·52 13·48 11·00 1145 11·03 11·07 [1O·72J 09·59 11·89 11·53 08·55 
18 15026 13·59 13·18 11·05 [11·81J 10·19 11·13 11·39 10·15 10·29 08·31 08·43 
19 I [14·58J 13·59 13·13 09·66 12·78 11·21 11·28 11·13 10·77 [10·95J 08·99 08·32 

20 1:3·31 ]3·86 13·02 [ 11·02J 12·22 10·93 [11·13J 10·63 09·89 11·37 09·09 07·53 
21 14·58 I 13·55 13·25 11·20 10·72 11·64 11·45 10·16 [10·55J 10·73 08·10 [08·25J 
22 14·82 14·42 13·23 11·39 10·68 [11·20J 11·32 ]0·67 10·75 10·56 08·62 08·18 
23 14·38 [13·42J [12·67J 11·84 11·55 11·42 10·55 10·66 10·81 11·08 [0844J 08·37 

24 14·21 11·37 13·53 13·00 11·97 10·71 10·33 [10·38J 10·94 11·73 08·53 08·68 

25 14·38 13·33 11·04 12·44 [11·20J 11·28 1247 10·39 10·66 11·39 08·30 08·05 

26 [14.14J 13·98 11·96 12·51 11·01 10·97 10·93 10·03 11·82 [1O·98J 07·98 07·97 

27 13·21 12·61 12·33 [11·69J 11·27 11·11 [11·03J 10·39 09·71 11·13 08·03 08·47 

28 13·52 14·12 11·69 09·57 10·71 11·42 11·01 09·73 [10·74J 10·47 09·07 [08·08J 

29 15·16 12·33 11·28 11·08 [11.04J 10·97 09·07 10·45 10·08 07·20 06·60 

30 

II 

14·30 : [12·07J 11·34 09·85 11·49 10·45 09·68 10·25 10·36 [08·65J 07·79 

31 14·83 12·46 I 13·14 10·44 [10·09J 09·18 09·62 

TABLE II.-Mean Variations of Westerly Declination, after Eliminating the Secular Change, 
with reference to the Moon's Age, Declination, and Distance from the Earth, for 1845. 

I 
I Variations Varia tions After Variations After Variations Before Variations Before Variations 

Moon's I of "Test Moon's of West Moon of West Moon of ~West and of West and of West 
Age. Declina- Age. Declina-: farthest Declina- farthest Declina- after Declina- after Declina-

tion. tion. 'North. tion. North. tion. Perigee. tion. Apogee. tion. 

~ --, -- Day. --, --I Day. --, -- Day. --, -- Day. --, -- Day. ----

15 I 0·34 0 0·41 i 0 0·45 14 0·56 7 0·17 7 0·01 
16 0·47 1 0·27 I 1 0·57 15 0·45 6 0·43 6 0.59 
17 0·28 2 0·00 i 2 0·31 16 0·48 5 0·09 5 0·45 
18 0·55 3 0·61 i 3 0·08 17 0·33 4 0·33 4 0·25 
19 0·10 4 0·59 I 4 0·63 18 0·33 3 0·09 3 0·25 
20 0·22 5 0·65 5 0,43 19 0·86 2 0·03 2 0·72 
21 0·24 6 0·83 6 0·60 20 0·57 1 0·10 1 0·14 
22 0·15 7 0·43 7 0·42 21 0·49 P 0·36 A 0·22 
23 0·35 8 0·10 8 0·00 22 0·42 1 0·40 1 0·16 
24 0·25 9 0·43 9 0·51 23 0·56 2 0·50 2 0·00 
25 0·64 10 0·43 10 0·58 24 0·71 3 0·10 3 0·21 
26 0·02 ] 1 0·43 11 0·48 25 0·58 4 0·37 4 0·41 
27 0·07 12 0·30 12 0·38 26 0·81 5 0·26 5 0·25 
28 0·42 13 0·36 13 0·26 27 0·64 6 0·25 6 0-43 
29 0·55 14 0·47 I 7 0·40 7 0·23 



~IAGNETIC DECLINATION, 1845. 3 

TABLE IlL-Diurnal Range of Magnetic Declination for each Civil Day, as deduced from the 
Hourly Observations, with the Mean for each Week in 1845. 

Civil Jan. Feb. March. April. May. 
Day. 

June. July. Aug. Sept. Oct. Nov. Dec. 

--- ---------------- ----------
I I I I I I I I I I 

1 9·71 6·68 14·08 10·34 21·21 [15.50J 14·43 29·87 15·44 13·52 18·17 5·18 
2 10·65 [10.37J [14·69J 12·99 9·53 10·76 8·70 19·87 20·00 8·50 [14·92J 12·13 
3 3·81 7·73 9·53 16·86 12·17 10·76 10·87 [17·36J 19·74 15·78 12·56 31·83 
4 3·74 11·70 7·24 14·23 [13·36J 17·54 14·59 16·88 15·20 8·39 12·91 20·17 
5 [ 5.57J 15·54 6·58 13·94 9·93 13·22 9·87 10·97 16·34 [10·73J 23·98 10·51 
6 2·62 14·84 7·40 [14·34J 13·19 13·39 [12·59J 13·03 13·65 11·62 4·87 8·80 
7 7·73 13·11 11·36 13·89 14·14 16·46 15·06 11-42 [14·50J 10·59 16·27 [ 9·51J 
8 4·89 5·69 9·06 13·18 12·36 [14·88J 14·76 21·60 20·69 9·49 7·18 6·86 
9 37·83 [ 9·96J [ 9·84J 13·97 14·56 19·31 10·39 18·79 11·06 30·88 [ 9·76J 3·79 

10 31·14 13·33 10·38 12·34 11·17 15·76 14·69 [14·65J 10·05 26·76 13·95 6·95 
11 9·86 6·76 13·34 14·95 [13·22J 11·16 13·86 11·63 16·42 9·21 9·18 5·28 
12 [18·78J 6·05 7·48 15·35 14-41 14·03 9·38 11·44 13·36 [14·94J 7·11 6·67 
13 9·38 8·07 12·24 [22.48J 12·71 12·28 [12·70J 13·03 14·90 6·31 4·15 32·87 
14 9·82 5·00 19·71 67·37 14·14 15·86 12·52 9·37 [16·02J 6·58 5·06 [15·63J 
15 14·65 3·26 15·38 15·11 17·26 [12·56J 13·60 19·75 7·58 9·89 4·63 27·56 
16 5·80 [ 5·90J [16·20J 9·77 18·44 12·83 12·15 15·49 13·89 9·22 [11·48J 12·79 
17 6·76 7·86 15·59 10·10 11·20 9·24 15·14 [14·86J 30·00 20·70 25·30 8·61 
18 6·92 5·54 16·25 18·30 [15·81J 11·14 13·99 18·52 27·22 13·16 21·02 15·49 
19 [13·70J 5·67 18·05 17·56 19·31 14·16 16·15 13·36 18·84 [19·52J 8·70 3·50 
20 40·16 15·26 19·12 [14·58J 15·76 15·21 [14·14J 12·65 13·29 22·61 6·82 8·21 
21 16·35 22·74 11·32 13·44 12·91 18-42 11·03 14·78 [15·47J 36·57 6·33 [ 7.60J 
22 6·20 14·81 14-49 12·63 18·07 [14·20] 13·05 15·71 10·71 14·85 9·74 5·49 
23 19·98 [20·66J [18·64J 15·47 12·44 13·39 15·48 18-49 9·08 5·52 [ 8·13J 6·73 
24 17·56 33·12 20·68 15·11 14·38 13·88 12·02 [15·63J 13·71 11·69 10·47 6·20 
25 17·84 17·84 26·63 18·34 [11·91J 10·17 26·07 16·15 29·96 13·26 8·44 4·22 
26 [19·81 J 20·20 19·59 14·90 8·19 11·92 11·00 16·77 11·74 [ 9·69J 6·98 ! 5·01 
27 18·34 29·63 13·88 [16·51J 9·01 13·86 [13.38J 11·91 34·57 8·20 9·91 I 6·39 
28 19·68 21·06 22·25 22·18 9·38 18·28 9·06 12·41 [19·25J 11·27 10·19 [ 8·17J 
29 25-48 17·51 14·39 10·87 [13·08J 10·90 37·11 11·12 8·23 10·56 4·07 
30 15·00 [14·50] i 14·16 14·40 11·29 11·23 22·00 14·60 7·70 [13·30J 16·99 
31 5·58 10·02 28·70 13·55 [21.12J 14·19 12·36 

I 

TA.BLE IV.-Means of the Diurnal Ranges of Magnetic Declination, with reference to the 
Moon's Age and Declination, for 1845. 

After After 
Moon's Mean Moon's Mean Moon Mean Moon Mean 
Age. Range. Age. Range. farthest Range. farthest Range. 

North. North. 

------ --------------
Day. I Day. I Day. I Day. I 

15 14·33 0 12·07 0 13·97 14 12·33 
16 16·75 1 14·54 1 15·57 15 11·07 
17 15·51 2 14·51 2 17·90 16 12·10 
18 17·29 3 12·90 3 18·86 17 18·82 
19 16·24 4 14·54 4 13·88 18 15·09 
20 15·74 5 12·78 5 16·68 19 12·79 
21 17·28 6 13·65 6 13·14 20 11·32 
22 12·93 7 12·94 7 15·62 21 11·03 
23 11·82 8 16·92 8 15·30 22 13·95 
24 12·54 9 12·05 9 14·54 23 14·15 
25 12·25 10 11·30 10 14·52 24 10·41 
26 13·75 11 12·11 11 13·56 25 11·50 
27 11·37 12 13·98 12 11·25 26 11·94 
28 12·39 13 11·85 13 13·08 27 12·43 
29 12·83 14 13·31 



4 RESULTS OF MAKERSTOUN OBSERVATIONS, 1845. 

TABLE V.-Hourly Means of Westerly Declination for each Month in 1845. 

Mean Time. I 

Jan. Feb. March. April. May. June. July. Aug. Sept. Oct. Nov. Dec. Year. 
Gottj Mak~ 

--. ------------------------
h. I h. 

25° 25° 25° 2;:;° 25° 25° 25° 25° 25° 25° 25° 25° 25° , I I I I I I I I I I 

13 I 12 12·11 11·33 11·24 09·86 09·62 10·13 09·54 08·48 08·78 07·74 08·44 06·64 09·49 
14 I 13 12·17 12·50 11·20 09·29 09·21 09·96 08·69 07·89 07·81 I 08·59 08·73 06·80 09·40 
15 14 11·97 12·84 12·19 07·31 09·68 09·53 08·31 09·57 08·24 08·39 09-48 07·73 09·60 
16 15 11·71 13·31 11·15 08·63 0948 08·82 09·55 08·98 07·18 09·53 09·11 07·89 09·61 
17 16 12·93 12·99 10·29 lO·31 08·49 07·23 08-48 07·28 08·10 09·59 08·69 08·64 09·42 
18 17 13·47 12·53 11-41 08·83 07·33 05·96 07·37 06·57 07·83 10·02 08·57 07·79 08·97 
19 18 14·47 13·17 11·27 08·10 06·25 05·38 06·90 06·22 08·91 10·17 09·14 08·21 09·01 
20 

I 
19 14·84 13·23 11·26 06·90 05·97 05·83 06·57 07·05 08·73 09·57 09·02 08·22 08·93 

21 20 15·17 13·75 11·50 06·61 ' 07·87 06·84 07·76 08·32 1040 09·05 09·33 0845 09·59 
22 I 21 15·76 14·59 12·36 08·29 09·86 09·16 09·52 10·08 11·38 09·91 10·37 08·30 10·80 
23 22 16·57 15·56 13·76 1146 13·11 12·37 11·66 12·46 1344 1243 11·77 09·42 12·83 

0 23 17·03 17·58 1641 14·99 16·09 16·08 14·25 15·73 15·98 14·93 12·71 lO·91 15·22 
1 0 17·37 18·48 19·08 18·21 17·84 17·74 16·57 18·04 17·71 16·30 13·39 12·06 16·90 
2 I 17·63 18·64 19·96 19·69 18·39 17·90 17·43 18·89 17·20 16·5] 13·38 12·36 17·33 
3 2 16·57 17·54 19·18 18·66 17·60 17·53 16·88 17·77 15·60 1542 12·68 11·23 16·38 
4 3 16·02 15·53 17·51 16·56 15·62 15·86 15·85 15·40 13·12 13·63 11·36 10·55 14·75 
5 4 15·53 15·09 15·14 14·97 13·94 14·24 14·44 13·24 10·92 11·70 10·25 09·03 13·21 
6 5 13·97 13·74 12·69 12·82 12·00 12·49 13·06 11·06 09·97 10·79 09·22 07·78 11·63 
7 6 13·96 12·0] 11·67 11·11 11·11 11·55 11·69 08·59 08·49 10·84 09·23 07·09 10·61 
8 7 12·53 11·99 11·71 10·05 10·83 11·36 11·33 09·28 0847 10·44 07·49 07·13 10·22 
9 8 12·39 11·56 11·59 09·10 10·75 11·24 10·62 09·68 07·64 09·87 07·34 06·04 09·82 

10 9 11·57 11·73 10·04 09·69 10·30 10·91 10·16 08·56 07·38 08·18 06·85 05·94 09·28 
11 10 11·68 11·36 11·11 10·22 10·78 10·76 10·15 07·97 08·08 07·44 05·89 06·13 09·30 
12 11 10·68 12·00 11·70 10.48/ 10·38 10·31 09·60 0846 07·50 07·09 07·19 05·93 09·28 

TABLE Vr.-Diurnal Variations of Westerly Declination for each Month in 1845. 

Mak. Jan. Feb. I March. April. May. June. July. Aug. Sept. Oct. Nov. Dec. I~ M. T. _1-
h. I 

~.OO I 
, I I I I I I 

12 143 1·20 3·25 3·65 4·75 2·97 2·26 1·60 0·65 2·55 0·71 0·56 
13 

I 

149 1·17 I 1·16 2·68 3·24 4·58 2·12 1·67 0·63 1·50 2·84 0·87 0·47 
14 1·29 1·51 I 2·15 0·70 I 3·71 4·15 1·74 3·35 1·06 1·30 3·59 1·80 0·67 
15 1·03 1·98 1·11 2·02 3·51 344 2·98 2·76 0·00 2·44 3·22 1·96 I 0·68 
16 2·25 1·66 0·25 3·70 2·52 1·85 1·91 1·06 0·92 2·50 2·80 2·71 0·49 
17 2·79 1·20 1·37 2·22 1·36 0·58 0·80 0·35 0·65 2·93 2·68 1·86 0·04 
18 3·79 1·84 1·23 1·49 0·28 0·00 0·33 0·00 1·73 3·08 3·25 2·28 0·08 
19 4·16 1·90 1·22 0·29 0·00 0·45 0·00 0·83 1·55 2·48 3·13 2·29 0·00 
20 4·49 2·42 1·46 0·00 1·90 1·46 1·19 2·10 3·22 1·96 3·44 2·52 0·66 
21 5·08 3·26 2·32 1·68 3·89 3·78 2·95 3·86 4·20 2·82 4·48 2·37 1·87 
22 5·89 4·23 3·72 4·85 7·14 6·99 5·09 6·24 6·26 5·34 5·88 3·49 3·90 
23 6·35 6·25 6·37 8·38 10·12 10·70 7·68 9·51 8·80 7·84 6·82 4·98 6·29 

0 6·69 7·15 9·04 11·60 11·87 12·36 10·00 11·82 10·53 9·21 7·50 6·13 7·97 
] 6·95 7·31 9·92 13·08 1242 12·52 10·86 12·67 10·02 9·42 7·49 6·43 8·40 
2 5·89 6·21 9·14 12·05 11·63 12·15 10·31 11·55 8·42 8·33 6·79 5·30 7·45 
3 5·34 4·20 7·47 9·95 9·65 1048 9·28 9·18 5·94 6·54 5·47 4·62 5·82 
4 4·85 3·76 5·10 8·36 7·97 I 8·88 7·87 7·02 3·74 4·61 4·36 3·10 4·28 
5 3·29 2·41 i 2·65 6·21 6·03 7·11 649 4·84 2·79 3·70 3.33 1·85 1 2·70 
6 3·28 0·68 1·63 4·50 5·14 6·17 5·12 2·37 1·31 3·75 3·34 1·16 1·68 
7 

II 

1·85 0·66 1·67 3·44 4·86 5·98 4·76 3·06 1·29 3·35 1·60 1·20 1 1·29 
8 1·71 0·23 1·55 2·49 4·78 5·86 4·05 3·46 0·46 2·78 1·45 0·11 

I 

0·89 
9 

Ii 
0·89 0·40 0·00 3·08 4·33 5·53 3·59 2·34 0·20 1·09 0·96 0·01 0·35 

10 

Ii 

1·00 0·03 1·07 3·61 4·81 5·38 3·58 1·75 0·90 0·35 0·00 0·20 I 0·37 
11 0·00 0·67 1·64 3·87 441 4·93 3·03 2·24 0·32 0·00 1·30 0·00 I 0·35 I 

I I 



MAGNETIC DECLINATION, 1845. 

TABLE VII.-List of Seven Days in each Month of 1845 upon which the Magnetic Declination 
was least irregular. 

Jan. Feb. I M.rch. I April. May. • June. July. Aug. Sept. Oct . Nov. nec. 

--------1--------------------------
d. ;. I ~ ~. d. d. do d. d. d. d. d. 

3 2 3 5 11 6 6 6 1 
4 11 5 10 3 6 14 12 10 13 8 9 
6 12 6 12 7 12 15 13 15 14 12 11 
8 14 8 17 9 13 16 16 16 16 13 19 

16 15 12 23 26 18 23 19 22 23 14 24 
18 18 13 24 27 19 26 20 23 24 15 25 
31 19 31 26 28 27 30 21 24 30 20 27 

5 

TABLE VIII.-Hourly Means of Magnetic Declination for the Seven Days least disturbed in each 
Month of 1845, corrected so that the Mean of each Seven Days equals the Monthly Mean. 

Mak. Jan. Feb. March. April. May. June. July. Aug. Sept. Oct. Nov. Dec. Year. 
M.T. 

-------------------------
h. 25° 25° 25° 25° 25° :;5

0 25° 25° 25° 25° 25" 25° 25° 
I I I I I I 

12 13·71 12·63 1241 09·85 11·15 10·61 10·04 09·80 09·94 09·71 09·08 07·62 10·55 
13 13·36 13·79 12·05 10·21 10·93 10·89 09·62 09·13 0943 0948 09·02 07·91 10-48 
14 13·69 13·72 11·65 ]0·08 10·70 10·14 09·05 09·52 08·83 09·74 09·05 08·15 10·36 
15 13·38 13·26 11·28 0942 10·28 08·96 08·76 08·98 07·80 10·05 09·30 08·22 09·97 
16 13·5] 12·79 11·33 08·99 09·50 07·59 07·81 08·33 08·07 09·67 09·12 07·94 09·55 
17 13·38 12·76 11·31 07·96 08·05 06·26 06·22 06·73 07·41 09·51 09·06 08·07 08·89 
18 13·22 12·80 11·24 07·66 06·91 05·50 05·89 05·83 06·93 0947 08·77 07·74 08·50 
19 13·25 12·94 11·26 06·26 06·13 05·39 06·14 05·60 07·08 08·91 08·46 07·58 08·25 
20 13·68 13·19 11·14 06·26 07·24 06·05 07·30 05·73 07·80 08·64 08·46 07·63 08·59 
21 14·36 13·77 11·67 07·51 09·27 08·11 09·15 08·33 0944 09·32 09·09 07·32 09·78 
22 15·32 14·83 12·85 10·67 12·23 11·54 11·50 12·09 12·01 12·19 10·87 08·36 12·04 
23 16-42 16·20 15·34 14·53 15·11 15·37 14·50 15·15 15·19 14·36 12·35 09·92 14·54 

0 15·88 16·95 17·90 18·02 16-46 17·50 16·84 17·46 16·94 15·74 12·44 11·05 16·10 
1 16·13 17·00 18·32 19·62 16·87 17·70 17·65 18·23 16·71 15·75 12·28 11·19 16·45 
2 15·11 16·21 17·81 18·25 15·71 17·37 16·37 17·22 14·54 14·07 11·20 10·59 15·37 
3 14·98 14·98 16·18 16·52 14·39 16·26 15·22 14·74 12·42 12·60 10·26 09·43 14·00 
4 14·46 14·13 14·05 14·89 12·84 14·26 14·15 12·23 10·98 10·80 09·97 08·33 12·59 
5 14·05 13·83 13·05 13·16 11·63 12·21 13·51 10·28 10·23 10·70 09·48 08·24 11·70 
6 13·78 13-43 13·26 11·69 10·99 11·56 12·37 09·52 09·76 10·06 09·31 08·28 11·17 
7 13·73 13·31 12·77 10·90 10·94 11·55 11·75 09·95 09·75 09·57 08·76 08·05 10·92 
8 13·46 12·93 12·39 09·74 11·28 11·26 11·51 10·31 09·97 09·70 08·56 07·43 10·71 
9 13·05 12·77 11·76 09·93 11·39 11·22 10·92 10-41 09·00 09·55 07·94 06·81 10·40 

10 13·22 12·20 12·33 10·14 11·25 11·25 10·26 10·29 09·49 09·28 08-42 07·06 10-43 
11 13·05 12·78 12·14 09·96 11·20 10·67 09·94 09·66 09·18 09-44 08-42 07·25 I 10·31 

MAG. AND MET. OBS. 1845 AND 1846. B 
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TABLE IX.-Variations of l\iagnetic DeclinaJtion with reference to the Moon's Hour-Angle for each 
Lunation, for the Six Summer and Seven Winter Lunations, and for the whole Thirteen Luna­
tions of 1845. 

Moon's 
LUNATIONS. 

Angle. ] st. 2d., 3d. I 40th. 15th. 6th. 7th. 8th. 9th. 10th. 11th. 12th., 13th. Sum- Win- Year. Hour- I Ii: II 'I 1 

I---J--./:--i-- ----I--,~ ter. 
h. ' , I I I "" I I i'l I / 

o 0·94 0·17 1·04 0·68 0·92 2·50 1·45 1·5] 1·08 2·03 0'7211'18 0·96: 0·81 0·55 0·34 
1 0·95 0.~1 1.~0 !.54 0·43 2·27 0.~6 1·58 0·91 2·60 0·75 0·58 0.5~ III 0·71 0·52 0·28 
2 1·46 0·68 0·69 3·04 0·54 1·99 0'D7 1·75 1·21 2·05 1·02 1·93 1·23 0·97 0·84 0·57 
3 0·00 0·48 1·37 2·8:3 0·23 1·61 0·24 1·35 ]·16 0·79 0·89 1·02 0·80 0·69 0.31: 0·15 
4 0·60 1·20 0·00 3·07 0·47 1·80 0·72 1·36 1·45 1·07 0·94 0·88 1·00 0·93 0·36 0·29 
5 0·96 1·46 142 2·84 0·85 1·73 0·45 0·87 1·76 1·66 1·24 0·97 0·75 0·87 0·75 047 
6 0·64 0·89 0·71 2·79 1·04 1·89 0·89 0·26 1·80 2·02 0·94 0·61 0·25 0·90 041 0·30 
7 1·5:~ 0·77 0·86 2·20 0·35 1·36 1·03 0·65 1·25 2·32 1·13 0·93 1·25 0·59 0·80 0·37 
8 1.6611.291 1·67 2·04 0·00 0·97 0·75 0·87 0·78 2·20 0·88 0·89 0·94 0·35 0·90 0·32 
9 1·46 1·03 1·50 0·00 0·01 0·89 1·24 0·50 0·66 1·03 1·07 0·68 0·74 0·00 0·62 0·00 

10 0·81 I 1·33 2·06 1·08 0·26 0·53 1-42 0·47 1·31 1·03 0·99 0.96
1 

1·21 0·29 0·74 0·20 
11 1·29 1·14 2·15 1·93 0·97 0·24 0·85 1·73 1·17 1·60 1·23 1·02 1·23 0·60 0·92 044 
12 0·9:3 1·25 0·37 1·86 1·38 0·00 0·91 0·00 0·00 2·61 1·08 0·981 1·52 0·14 0·79 0·16 
13 1·81 0·71 2·31 1·77 1·35 0·52 1·12 0·22 0·91 2·28 0·76 0·76 1·00 043 0·92 0·36 
14 1·29 0·13 1·79 1·83 1·62 0·54 1·20 0·84 1·06 1·61 1·02 0·61 0·87 0·63 0·59 0·28 
15 1·12 1·46 1·38 2·04 0·96 0·37 0·18 1·19 0·52 1·70 1·16 1·61 1·10 0·33 0·90 0·31 
16 I·W ]·34 0·84 1·36 1·41 0·56 0·26 0·23 0·94 1·45 1·13 1·48 0·67 0·24 0·70 0·16 
17 1·83 0·00 0·57 1·16 0·71 0·83 0·19 0·57 1·15 1·62 041 1·21 0·68 0·22 0·45 0·01 
18 1·70 0·30 0·56 2·17 0·76 0·60 0·55 0·55 1·38 1,05 1·01 1·30 0·00 1 0·45 0·39 0·09 
19 2·20 0·44 1·03 2·87 1·14 0·30 0·00 0·25 1·10 0·00 0·51 0·00 0·96 0·39 0·28 0·00 
20 2·040·171·132·530·700·410·190·430·941·300·231·58 0·05 0·32 0·47 0·07 
21 1·27 0·25 1·14 2·66 0·97 0·58 0·62 0·05 1·29 0·77 0·73 1·20 0·66 0·48 0·40 0·11 
22 0·04 1·90 0·33 245 1·09 1·37 0·85 0·63 1·77 0·37 0·00 0·31 0·25 0·81 0·00 0·04 
23 1·2:3 0·21 1·94 1·78 0·93 I 1·96 1·74 1·37 1·13 1·83 0·37 1·19 0.621 0·93 0·60 0·42 
24 \11·12 0·20 0·10 2·15' 1.36!, 2·18 1·47 1·74 1·76 2·22 0·06 1.42

1

0.551 1·23 0·35 0·4:~ 
I ! I II 

TABLE X.-Differences of the Hourly Means of Westerly Declination, as deduced from the whole 
Series, and the Seven-Day Series selected in each Month; or Table V. minus Table VIII. 

Mak. II 
~i. 'l'. 

• Tan. "'eb. I March. April. May. June. July. Aug. Sept. Oct. Nov. I Dec . Year. 

--i ___ --1------- ---------------. -_. 
h. ' I' , , , , , 
12 -1·60 -1·30! -1·17 +0·01 -1·53 -0·48 -0·50 -1·32 -1·16 -1·97 -0·64 -0·98 -1·06 
13 -1·19 -1.291- O.~5 -0·92 -1·72 -0·93 -0·93 -1·24 -1·62 -0·89 -0·29 -1·11 -1·08 
14 -1·72 -0·88 +0·;)4 -2·77 -1·02 -0·61 -0·74 +0·05 -0·59 -1·35 +0·43 -0·42 -0·76 
15 -1·67 +0·05 -0·13 -0·79 -0·80 -0·14 +0·79 0·00 -0·62 -0·52 -0·19 -0·33 -0·36 
16 -0·58 +0.201-1.04 + 1·32 -1·01 -0·36 +0·67 -1·05 +0·03 -0·08 -043 +0·70 -0·13 
17 +0·09 -0.231+0.10 +0·87 -0·72 -0·30 + 1·15 -0·16 +0·42 +0·51 -0·49 -0·28 +0·08 
18 + 1·25 +0·37 +0·03 +0-44 -0·66 -0·12 + 1·01 +0·39 + 1·98 +0·70 +0.37 +0·47 +0·51 
19 + 1·59 + 0·29 0·00 +0·64 -0·16 +0·44 +0·43 + 1·45 + 1·65 +0·66 +0·56 +0·64 +0·68 
20 + 1·49 +0·56 +0·36 +0·35 +0·63 +0·79 +0·46 +2·59 +2·60 +0·41 +0·87 +0·82 + 1·00 
21 + 1·40 +0·82 +0·69 +0·78 +0·59 + 1·05 +0·37 + 1·75 + 1·94 +0·59 + 1·28 +0·98 + 1·02 
22 + 1·25 +0·73 +0·91 +0·79 +0.88 +0·83 +0·16 +0.37 + 1·43 +0·24 +0·90 + ]·06 +0·79 
23 +O·Gl + 1·:18 + 1·07 +0·46 +0·98 +0·71 -0·25 +0·58 +0·79 +0·57 +0·36 +0·99 +0·68 

() + 1·49 + 1·53 + 1·18 +0·19 + 1·;18 +0·24 -0·27 +0·58 +0·77 +0·56 +0·95 + 1·01 +0·80 
1 + 1·50 + 1·64 + 1·64 +0·07 + 1·52 +0·20 -0·22 +0·66 +0·49 +0·76 + 1·10 + 1·17 +0·88 
2 + 1·46 + 1·33 + 1·37 +041 + 1·89 + 0·J(j +0.51 +0·55 + 1·06 + 1·35 +1-48 +0·64 + 1·01 
;~ + 1·01 +0·55 + 1·:1:3 +0·04 + 1·23 -0·40 +0·63 +0·66 +0·72 + 1·03 +1·10 + 1·12 +0·75 
I! + 1·07 + 0·96 i + 1·09 +0·08 + 1·10 -0·02 +0·29 + 1·01 -0·06 +0·90 +0·28 +0·70 +0·62 
5 -0·08 - 0·09 , - 0·36 -0·34 +0·37 +0·28 -0·45 +0·78 -0·26 +0·09 -0·26 -0-46 -0·07 
(j +0·18 -1·42 -1·59 -0·58 +0·12 -0·01 -0·68 -0·93 -1·27 +0·78 -0·08 -1·19 -0·56 
7 -1·20 - 1·32: - 1·06 -0·85 - 0·11 - 0·19 -0·42 -0·67 -1·28 +0·87 -1·27 -0·92 -0·70 
8 -J·07 - 1·37 -0·80 -0·64 -0·53 -0·02 -0·89 -0·63 -2·33 +0·17 -1·22 -1·39 -0·89 
9 - 1·18 -1·04 -1·72 -0·24 -1·09 -0·31 -0.761-1.85 -1·62 -1·37 -1.091- 0·87 -1·12 

10 -1·54 -0·84 -1·22 +0·08 -0·47 - 0,49
1

- 0·11 i - 2·32 -1·41 -1·84 - 2·53 - 0·93 -1·13 
11 - 2·37 -0·78 -0·44 +0·52 -0·82 - 0.36

1

- 0·:34 I - 1·20 -1·68 -2·35 -1·23 - 1·32 -1·03 
I 



MAGNETIC DECLINATION, 1845. 7 

TABLE XL-Mean Difference of a Single Observation of the Magnetic Declination, from the Monthly 
Mean at the corresponding Hour, for each Civil Day and "\Veek in 1845. 

Civil I~ Feb. March. April. May. June. July. Aug. Sept. Oct. Nov. Dec. 
Day. 

--------------------------------
I 

, , I I I I I 

1 1·57 1·64 1·32 1·13 3·00 [1·94] 1·45 3·23 1·94 1·33 2·51 1·07 
2 1·91 [1·55] [1·75J 1·10 1·35 1·22 1·64 2·53 3·21 0·92 [2.07] 1·51 
3 1·35 1·13 1·27 1-49 1·66 1·11 1·14 [2.06] 2·71 1·64 2·01 5·05 
4 1·53 1·20 1·47 1·30 [1·63] 2·14 1·42 2·53 1·88 1·12 1·45 3·10 
5 [1·63] 2·39 1·30 0·91 1·32 0·93 0·73 1·95 1·55 [1.22] 3·40 2·16 
6 1·74 1·81 1·54 [1.24] 1·45 0·73 [1·38] 1·12 1·33 1·55 1·31 1·00 
7 1-48 1·20 1·32 1·40 1·01 1·42 1·53 1·40 [1·92] 0·98 3·04 [1·52] 
8 1·79 0·94 1·24 1·35 0·72 [1.30] 1·71 2·64 2·93 1·09 1·69 0·89 
9 4·04 [1.13] [1·29] 0·99 0·72 2·03 1·73 2·01 1·73 3·01 [1·65] 1·21 

10 3·82 1·36 1·08 0·90 0·84 1·05 1·59 [1·75] 2·10 3·02 1·23 0·77 
11 1·70 0·95 1·07 1·11 [1·00] 1·62 1·29 1·15 1·22 1·46 1·52 0·80 
12 [2.28] 0·53 1·52 0·83 1·10 0·77 1·10 1·84 1·21 [1·97] 1·10 1·12 
13 1·70 1·28 1·78 [1·98] 1·11 1·38 [1.20] 1·46 1·39 1·42 0·98 3·77 
14 1·21 1·16 2·71 6·47 1-49 1·35 1·21 1·66 [1·37] 1·47 1·0:1 [1'~1J 
15 

I 
1·23 1·24 1·54 1·62 1·90 [1·09] 1·25 1·83 1·56 1·45 1·02 2·60 

16 1·38 [1.22] [1.90] 0·93 1·64 0·64 0·78 1·35 0·70 0·93 [1·67] 1·56 
17 1·01 1·63 2·01 1·14 1·34 1·19 1·26 [1·50] 2·12 2·36 2·~6 1·62 
18 1·44 0·95 1·35 1·81 [1.60] 1·24 1·00 2·42 2·70 1·28 2·13 1·68 
19 [2·00] 1·05 1·99 2·07 2·53 0-49 1·49 0·85 1·74 [2.25] 1·88 0·95 
20 5·05 1·78 2·62 [1.50] 1·21 1·00 [1.11] 0·87 1·66 2·34 1·24 1·22 
21 1·80 3·50 1·32 1·72 1·01 1·8.8 0·96 1·27 [1·89] 4·80 1·74 (1.1 ~J 
22 1·35 2·01 1·17 1·22 1·70 [1.05] 0·53 1·23 1·39 1·81 1·12 1·04 
23 1·68 [2·99] [2.38] 1·04 0·92 0·78 1·40 1·70 1·92 1·30 [1·47] 1·24 
24 2·07 5·15 3·72 2·10 1·14 1·12 2·15 [ 1·35] 1·91 1·39 1·28 I O·9~ 

25 2·39 2·92 2·56 2·07 [1.17] 1·03 5·58 1·34 5·47 1·80 1·79 0·93 
26 [2·40] 2·58 2·90 1·29 1·16 0·64 0·99 1·68 2·13 [1.29] 1·64 0·97 
27 2·34 2·74 2·00 [1·97] 0·97 0·58 [1·97] 0·90 3·68 0·94 1·59 0·71 
28 1·81 2-43 2·07 3·56 1·11 1·64 1·15 1·24 [2·67] 1·29 1-47 [1-45] 
29 4·14 1·89 1·08 0·85 [1·32] 1·02 4·43 1·79 1·01 2·57 1·ti9 
30 1·77 [1.55] 1·73 2·16 2·00 0·93 3·78 1·62 1·03 [2.21] 2·17 
31 I 1·18 1·11 4·16 1·00 [2·88] 2·05 2·05 i 

I 

TABLE XIL-Mean Difference of a Single Observation of the Magnetic Declination from the Monthly 
Mean at the corresponding Hour, with reference to the Moon~s Age and Declination, for 1845. 

After After 
Moon's Mean Moon's Mean Moon .Mean Moon Mean 

Age. Difference. Age. Difference. I farthest Difference. farthest Difference. 

I No,th 
North. 

---- ----
Day. I Day. Day. I Dfty. 

15 1·57 0 1·57 0 1·38 14 1·55 
]6 1·72 1 1·78 1 1·71 15 1·38 
17 1·61 2 1·72 2 1·89 16 1-44 
18 2·03 3 1·34 3 2·33 17 2·32 
19 1·84 4 1·82 4 1·79 18 1·73 
20 2·02 5 1·62 5 2·09 19 1·62 
21 2·28 6 1·67 6 1·80 20 1·40 
22 1.69 7 1·44 7 1·93 21 1·29 
23 1·40 8 2·11 8 2·01 22 1·57 
24 1·87 9 1·66 9 1·90 I 23 1·81 
25 1·78 10 1·32 10 1·90 I 24 1·22 
26 1·84 11 1·40 11 1·57 25 1·44 
27 1·69 12 1·75 12 1·48 26 1-43 
28 1·75 13 1·47 13 1·85 27 

I 
1-48 

29 1·65 14 1·48 



8 RESULTS OF MAKERSTOUN OBSERVATIONS, 1845. 

TABLE XIII.-Mean Difference of a Single Observation of the Magnetic Declination from the 
Monthly Mean at the corresponding Hour, for each Hour in each Month of 1845. 

Mak. Jan. Feb. March. April. May. June. July. Aug. Sept. Oct. Nov. Dec. Year. 
1\1. T. 
--- --------------------------

h. 
, , , , , , , , , , , , , 

12 3·12 2·61 1·88 2·17 2·31 0·86 1·64 2·06 2·59 2·33 1·34 1·58 2·04 
]3 3·52 2·65 3·03 2·20 2·21 1·14 1·49 2·23 1·98 2·10 1·13 1·59 2·11 

14 2·35 1·82 2·10 5·13 1·36 1·04 1·59 2·29 2-41 2·04 1·66 1·11 2·07 

15 3·18 1·21 2·44 2·62 1·66 1·11 1·29 1·92 2-42 1·83 1·58 1·02 1·86 

16 2·06 1·36 1·99 1·50 0·95 1·27 1·95 1·41 1·68 1·03 1·36 1·45 1·50 

17 1·29 1·09 1·46 1·56 1·27 1·38 2-47 1·09 1·98 1·36 0·83 0·72 1·37 

18 1-41 1·38 0·95 1·28 1·13 1·28 1·93 1·38 2·57 1·37 1·17 1·11 1·41 

19 1·56 0·71 0·96 1·35 1·22 1·32 1·58 2·30 2·07 1·34 1·09 0·99 1·37 

20 1·56 1·28 1·41 0·93 1·83 1·50 1·52 3·13 2·81 1·45 1·50 1·23 1·68 

21 1·34 1·33 1·57 0·84 1·44 1·47 1·86 2·37 2·02 1·80 2·15 1·31 1·62 

22 1·27 1·26 1·28 0·87 1·53 ]·35 ]·57 ] ·88 1·69 149 1·93 1·37 1·46 

23 1·40 1·60 1·28 0·83 1·73 1·78 1-45 1-46 1·52 1·53 1·55 ]·65 1-48 

0 ~1·40 1·58 1·24 1·34 1·77 1-40 ]·30 1·46 1-48 1·47 1·97 1·80 1·52 

1 1·81 1·89 1·39 1·48 2·02 1·54 1-46 2·03 1·59 1·85 2·00 2·10 1·76 

2 (1·77 1-47 1·46 1·52 2·22 1·47 1·30 1·94 1·53 1·96 2·04 1·88 1·71 

3 1·55 2·34 1·37 1·60 1·75 1·70 1·38 1·94 1·87 1·81 1·82 2·02 1·76 

4 1·20 1·67 1·24 1·37 1·71 1-42 1·10 1·69 1·54 1·33 2·52 1·58 1·53 

5 1·64 1·90 1·70 1·16 1·10 1·23 0·91 1·17 1·10 1·23 2·67 1·73 1·46 

6 1·52 3·40 2·64 1·50 0·87 0·78 0·96 2·55 2·43 0·66 1·33 3·45 1·84 

7 2·46 3·02 1·95 1·47 0·78 0·75 0·92 1·30 2·38 0·64 2·38 1·53 1·63 

8 1·96 2·52 1·64 2·20 0·92 0·60 1·02 0·89 2·50 0·82 148 2·39 1·58 

9 2·79 2·46 3·25 1·60 1·22 0·70 1·36 2·57 2·65 2·36 1·67 1·94 2·05 

10 2·62 1·59 2·55 1·21 0·88 0·79 0·68 1·99 2·23 2·80 2·90 1·93 1·85 

11 3·68 1·39 1·55 1·39 1·26 0·92 1·10 1·63 240 3·20 1·84 1·71 1·84 

TABLE XIV.-Number of Positive and Negative Differences which occur between the limits of 
successive Minutes, for each Month, and for the Year 1845. 

iii 

I 

0' I' 2' 3' 4' 5' I 6' 7' 8' 9' 10' 15' 20' 25' Above 
Month. to to to to to to I to to to to to to to to 30' 

----I~_ 2'. 3'. 4'. 5'. 6'. 7'. 8'. 9'. 10'. 15'. 20'. 25'. 30'. __ ._ 

{ 
+ II 121 90 92 27 11 5 1 2 2 2 1 ... ... ... . .. 

Jan. _ 130 85 33 11 5 4 4 5 5 2 4 3 ... 3 .. . 
F b {+ III 114 107 41 16 11 9 2 2 1 ... 2 ... ... ... .. . 

e . _ 120 87 22 15 6 5 2 3 2 2 3 2 2 ... . .. 

{
' + I 135 115 49 27 4 3 4 2 2 ... 1 ... ... ... ... 

March _ 126 64 42 13 11 6 7 8 2 ... 2 1 ... ... . .. 
April {+ 146 112 44 23 7 5 3 ... ... '" 1 ... ... .... ... 

_ 147 70 34 12 2 3 5 1 1 2 3 1 1 ... 1 

{
+ 171 111 35 14 3 3 1 2 1 1 3 ... ... ... .. . 

May _ 134 83 43 27 6 4 3 1 '" ... 2 ... '" ... .. . 
June {+ 160 72 27 15 7 3 2 1 ... ... ... ... ... ... . .. 

- I 162 97 40 10 3 ... 1 ... ... ... ... ... ... ... . .. 

{ 
+ 147 124 29 5 4 1 1 1 3 .. . 4 1 ... . . . . .. 

July _ 163 94 35 20 9 2 1 1 1 ... 2 ... ... ... .. . 

{ 
+ 120 120 31 ]8 10 8 8 2 3 1 1 1 ... ... .. . 

Aug. _ 115 86 42 32 8 7 3 3 ... ... 3 1 1 ... .. . 
Sept. {+ 97 108 61 32 9 3 4 1 7 ... 2 ... ... ... . .. 

- 108 72 65 24 8 2 9 3 2 ... 5 1 ... 1 .. . 

{ 
+ 123 93 46 24 I 8 5 3 2 1 1 3 ". ... ... .. . 

Oct. _ 168 98 42 13 2 3 3 1 3 2 2 ... 2 ... .. . 

{ 
+ 120 78 43 19 7 8 4 2 3 ... 4 ... ... ... . .• 

Nov. _ 126 98 41 27 8 3 2 2 1 2 2 ... ... ... ... 

{ 
+ 147 110 37 19 5 4 5 1 3 1 ... 1 ... ... . .. 

Dec. _ 153 108 20 6 7 4 5 3 1 1 2 5 ... .., ... 
Year {+ 1601 1240 535 239 86 57 38 18 26 6 22 3 ... ... .., 

_ 1652 1042 459 I 210 75 43 45 31 18 11 30 14 6 4 1 



JIAGNETIC DEOLINATION, 1845. 

TABLE XV.-Number of Positive and Negative Differences which occur between the limits of 
successive Minutes, for each Hour in 1845. 

I II 
Makerstoun! 0' I' 2' 3' 4' 5' 6' 7' 8' g' 

II 
10' 15' 20' 25' 

Above 
Mean Time. i to to to to to to to to to to to to to to 

30'. 
I I'. 2.' 3'. 4'. 5'. 6'. 7'. 8.' 9.' 10.' 15'. 20'. 25'. 30'. 

I ----- ------------------------------1-----------------
h. 

I {~ 69 84 27 10 4 3 1 1 1 ... 1 ... ... .. . . .. 
12 

49 25 11 2 4 3 6 2 1 1 4 3 1 ... '" 

13 {~ 72 97 24 9 2 ... 2 1 ... 1 2 ... ... .. . ... 
38 19 14 8 2 5 3 4 1 2 4 2 ... 1 . .. 

14 {~ 73 58 24 13 4 2 3 ... 4 ... . .. 1 ... '" ... 
54 34 13 8 7 2 3 3 4 ... 2 ... ... . .. 1 

{~ 65 50 30 14 3 3 1 2 1 ... 1 ... ... .. . . .. 
15 

64 40 16 9 1 3 1 3 1 3 1 1 ... ... '" 

16 {~ 76 40 16 2 4 5 2 ... 2 ... 2 ... ... . .. . .. 
78 50 15 10 5 3 3 ... ... ... ... .. . ... .. . ... 

17 {~ 83 32 10 9 3 1 1 3 1 ... . .. 1 ... . .. ... 
88 49 16 9 4 2 1 ... ... ... ... ... ... . .. . .. 

18 {~ 60 27 15 9 5 2 2 ... 2 1 1 ... ... . .. . .. 
96 64 18 7 3 1 '" ... ... . .. ... ... ... ... .. . 

19 {~ 63 22 17 8 4 4 2 ... 2 ... 2 ... ... . .. .. . 
95 69 19 5 1 ... ... ... ... ... ... ... ... . .. . .. 

20 {: 37 23 15 12 4 3 3 4 2 2 1 ... ... ... .. . 
95 69 29 11 2 1 '" ... ... ... ... ... ... .. . .. . 

21 {~ 57 29 11 13 8 4 3 1 1 ... 2 ... ... . .. ... 
71 69 30 10 3 1 I ... ... ... .. . ... ... ... .. . .. . 

22 {~ 53 45 16 9 4 4 

I 
1 ... 1 ... 1 ... .. - ... . .. 

83 50 32 12 ... ... .. . ... ... ... .. . ... '" ... . .. 
23 {~ 58 50 14 10 8 2 1 ... 1 ... ... ... ... . .. . .. 

79 41 34 13 1 1 ... . .. ... ... ... .. . ... . .. . .. 
0 {~ 59 42 25 14 5 1 ... 2 ... ... .. . . .. ... ... '" 

63 59 30 12 ... 1 ... . .. ... . .. ... .. . ... . .. .. . 
1 {~ 52 33 28 13 7 3 2 1 1 ... 1 ... ... ... . .. 

61 58 33 16 2 2 '" ... ... . .. ... ... ... . .. . .. 
2 {~ 44 40 12 9 3 9 2 3 1 ... 2 ... ... ... . .. 

81 64 26 13 3 ... . .. ... ... 1 ... . .. ... ... . .. 

3 {~ 48 39 17 13 3 7 3 ... 1 2 1 ... ... ... . .. 
83 52 28 8 2 1 3 ... ... 1 1 .. . ... . .. . .. 

4 {~ 58 42 13 6 4 2 4 1 1 ... 2 . .. '" . .. ... 
88 57 20 7 4 1 1 1 ... 1 ... ... ... ... .. . 

:5 {: 88 51 19 7 ... 2 1 ... 1 ... 2 ... ... . .. . .. 
76 40 7 7 2 ... 4 2 1 1 2 ... ... ... ... 

6 {~ 84 66 32 9 5 ... ... ... ... .. , ... 1 ... ... . .. 
62 28 5 3 2 2 3 1 2 ... 3 3 1 1 . .. 

7 {: 86 71 31 7 3 ... ... ... .. . ... ... .. . . .. ... .. . 
54 25 9 6 8 2 1 3 1 3 2 ... 1 ... . .. 

8 {~ 82 78 28 7 1 ... ... ... . .. '0' 
I 

... ... ... ... . .. 
62 17 14 5 6 4 3 2 1 ... 

I 
1 2 ... . .. .e. 

9 {~ 79 83 41 11 ... ... 1 1 ... ... ... ... ... . .. .. . 
33 16 13 10 5 1 3 7 2 1 3 1 2 ... ... 

{: 77 66 37 11 ... 1 1 ... 1 ... I 1 ... ... .. . .. . 
10 

48 26 14 10 3 3 6 1 3 ... 2 1 1 . .. ... 
11 {: 76 72 33 14 2 1 ... ... ... ... I ... .. . ... . .. ... 

51 21 13 9 5 
I 

4 4 2 1 ... I 3 1 ... 1 ... 
I 

MAG. AND MET. OBS. 1845 AND 1846. c 



10 RESULTS OF MAKERSTOUN OBSEHVATIONS, 1845. 

TABLE XVI.-Number of Differences in 1000 (without reference to sign) which occur between the 
limits of successive Minutes, for each Month, and for the Year 1845. 

0' I' 2' 3' 4' 5' 6' 7' 8' 9' 

Ii 
10' 15' 20' 25' 

Above 
)lonth. to to to to to to to to to to to to to to 30'. 

I'. 2'. 3'. 4'. 5'. 6'. 7'. 8'. 9'. 10'. 
I 

15'. 20'. 25'. 30'. 
------ ------------------------1-------------

January 387 270 193 59 25 14 8 11 11 6 

I 
8 5 ... 5 . .. 

February 406 337 109 54 30 24 7 9 5 3 9 3 3 ... ... 
March 418 287 146 64 24 14 18 16 6 ... 5 2 ... ... .. . 
April 470 292 125 56 15 13 13 2 2 3 6 2 2 ... 2 
May 471 299 120 63 14 11 6 5 2 2 8 ... ... '" ... 
June 537 282 112 42 17 5 2 ... . .. ... ... ... ... . .. . .. 
July 478 336 99 39 20 5 3 3 6 ... I 9 2 ... . .. ... 
August 377 330 117 80 29 24 18 8 5 2 6 3 2 ... . .. 
September 329 288 202 90 27 8 21 6 14 ... 11 2 ... 2 ... 
October 449 295 136 57 15 12 9 5 6 5 8 ... 3 ... ... 
November 'I 410 293 140 77 25 18 10 7 7 3 10 ... ... ... . .. 
December I 463 336 88 39 19 12 15 6 6 3 3 9 ... ... ... 

Year I 433 304 132 60 21 13 11 
I 

7 6 2 7 2 1 1 I ... 
i I 

TABLE XVII.-Number of Differences in 1000 (without reference to sign) which occur between the 
limits of successive Minutes, for each Hour in 1845. 

Mak. 0' I' 2' i 3' I 4' I 5' 6' I 7' I 8' 9' I 10' 15' I 20' 25' I Above 
:Mean to to to I to I to to to to to to to to to to , 
Time. I'. 2'. 3'. 4'. 5'. 6'. 7'. 8'. I 9'. 10'. 15'. 20'. I 25'. 30'. 30. 

;2 I~- 348 ~-'~11~--~~---:--6-- 3 I~-~--.. -. --~-.. -. -
13 351 371 121 54 13 16 16 16 3 10 I 19 6 ... I 3 ... 
14 406 294 118 67 II 35 ] 3 19 10 26 ... I' 6 3 I'" ••• 3 
15 412 288 147 73 13 19 6 16 6 ... 13 3 3 ... .. . 
16 492 288 99 38 29 26 16 ... 6 .. . 6 ... ... .. . .. . 
17 546 259 83 58 22 10 6 10 3 ... ... 3 ... ... . .. 
18 498 291 105 51 26 10 6 ... 6 3 3 ... ... ... . .. 
19 505 291 115 42 16 13 6 ... 6 ... 6 ... ... ... . .. 
20 422 294 141 73 19 13 10 13 6 6 3 ... ... ... . .. 
21 1409 313 131 73 I 35 16 10 3 3 ... 6 ... ... ... . .. 
22 441 304 153 67 II 13 13 3 ... 3 ... 3 ... ... I·.. . .. 
2:3 438 291 153 73 29 10 3 ... 3 ... ... ... ... ... . .. 
o 390 323 176 83 16 6 ... 6 .. · ... ... ... I ... '" ... 
1 361 291 195 93 29 16 6 3 3 ... 3 ... ... ... . .. 
2 399 332 121 70 19 29 6 10 3 3 6 ... I ••• ... • •• 

3 419 291 144 67 16 26 19 ... 3 10 6 ... '" ... '" 
4 466 316 105 42 26 10 16 6 3 3 6 ... '" ... . .. 
5 524 291 83 45 6 6 16 6 6 3 13 ... ... ... ... 
6 466 300 118 38 22 6 10 3 6 ... 10 13 3 3 ... 
7 447 307 128 42 35 6 3 10 3 10 6 ... 3 ... .., 
8 460 304 134 38 22 13 10 6 3 ... 3 6 '" ... ... 
9 358 316 173 67 16 3 13 26 6 3 I' 10 3 6 ... . .. 

] 0 399 294 163 67 10 13 22 3 13 ... 10 3 3 ... ... 
11 406 297 147 73 22 16 13 6 I 3 '" I 10 3 I'" 3 ... 



HORIZONTAL COMPONENT OF ~fAGNETIC FORCE, 1845. 11 

TABLE XVIII.-Mean Values of the Variations of the Horizontal Component of Magnetic Force. 
the whole Horizontal Component being Unity, for each Civil Week-Day and Week of 1845. 

Civil March. I April. 

, 

Day. 
Jan. Feb. May. June. • July. Aug. Sept. Oct. Nov. Dec . 

---. --------------- ----
0'00 0'00 0'00 0'00 0'00 0'00 0'00 0'00 0'00 0'00 0'00 0'00 

1 4476 4890 4756 5030 4479 [5555J 5503 5999 4997 5167 5061 6035 
2 4831 [ 4903J [5031J 5306 4827 5629 5638 5296 4423 5426 [5548J 6048 
3 5184 5141 5158 5114 4882 5471 5607 [5364J 4876 5194 5456 6497 
4 5307 5096 5352 5025 [4927J 5792 5897 4980 4759 5405 5407 3591 
5 [5368J 5193 5326 5034 5134 5593 5880 5107 5118 [5492J 5365 5053 
6 5573 4385 5327 [5144] 5083 5748 [5701J 5120 5005 5610 5828 5412 

7 5645 4984 5523 5249 5155 5809 5824 5383 [5028J 5618 5404 [5359J 
8 5669 4987 5279 5067 5429 [5772J 5677 5103 4739 5701 5782 5743 
9 4095 [ 4938] [5248J 5373 5468 5699 5320 5300 5127 5389 [5841 J 6160 

10 3605 5005 5030 5433 5436 6199 5477 [5424J 5422 4445 5996 6278 
11 4970 5086 5005 5260 [5520] 5586 5438 5352 5372 5193 6023 6334 

12 [ 4686J 5179 5324 5506 5610 5100 5768 5341 5347 [5330J 6014 5996 

13 4812 5366 5162 [ 4625J 5625 4999 [5682J 6063 5268 5695 6187 5106 

14 5309 5314 5082 2008 5552 5449 5790 5886 [5340J 5663 6238 [5707J 
15 5327 5317 4957 I 4714 5460 [5322J 5880 5685 5218 5597 6311 5564 

16 5166 [5367J [ 4981J 4829 5432 5586 5739 5390 5501 5256 [5841 J 5670 

17 5383 5383 4833 4784 5449 5456 5771 [5467J 5334 5646 5460 5575 

18 5230 5365 5113 5124 [5320J 5340 5566 4932 4763 5737 5309 5600 

19 [4971J 5456 4742 5019 4789 5744 5853 5390 4761 [ 5316J 5544 6065 

20 3602 5904 4803 [4831J 5548 5853 [5669J 5517 4719 5762 5897 6289 

21 5198 47]8 4847 4332 5244 5663 5373 5375 [5243J 4585 5912 [6209J 

22 5247 4663 4803 4567 5404 [5774J 5502 5806 5356 4908 5998 6486 

23 5019 [4762J [4707J 5158 5569 5719 5947 5516 5632 5412 [6165] 6506 

24 4637 4312 4719 5407 5029 5760 5869 I [5543J 6226 5396 5991 6306 

25 4883 4479 4186 4960 [5520] 5905 4326 5670 4704 5144 6558 6481 

26 [4955] 4498 4886 5054 5470 5401 5109 5947 4556 [5566J 66:32 6525 

27 5039 4886 4416 [ 4866J 5715 5986 [5221 J 4942 4700 5697 6579 6213 

28 5033 4708 5004 4305 5933 5705 5222 5403 [4869J 6052 5810 [6163J 

29 5121 4917 4452 5902 [5691 J 5201 5842 4904 5695 5498 6244 

30 4542 [4971J 5022 5638 5912 5601 . 4246 5183 6062 [6068J 5897 

31 4557 5156 4900 5683 I [4964J 5940 5617 
I I 

TABLE XIX.-Mean Variations of the Horizontal Component of Magnetic Force, after eliminat­
ing the Secular Change, with reference to the Moon's Age, Declination, and Distance from the 
Earth, for 1845. 

Variations Variations After Variations After i Variations j' Before Variations Before Variations 
Moon's of Hori- Moon's of Hori- Moon of Hori- Moon of Hori- and of Hori- and of Hori-
Age. zontal Age. zontal farthest zontal farthest zontal after zontal after zontal 

Component. Component. North. Component. North. Component. Perigee. Component. Apogee. Component. 
----- ___ _ __ J---------I ' --

Day. 0'00 Day. 0'00 Day. 0'00 Day. 0'00 I Day. 0'<10 Day. I 0'00 
15 0241 0 0311 0 0441 14 0497 i 7 0209 7· 0377 
16 0256 1 0239 1 0381 15 0503 i 6 0321 6 I 0186 
17 0231 2 0111 2 0443 16 0510 ii' 5 0241 5 0416 
18 0164 3 0265 3 0209 17 0329; 4 I 0315 4 I 0393 
19 0200 4 0370 4 0312 18 0000 i 3 I 0177 3 0305 
20 0214 5 0135 5 0249 19 0310 'I' 2 0289 2 I 0437 
21 0118 6 0291 6 0227 20 0339. 1 0423 1 I 0344 
22 0230 7 0246 7 0]50 21 0394 P 0482 A I 0391 
23 0336 8 0000 8 0213 22 0426! 1 0424 1 0230 
24 0217 9 0260 9 0286 23 0370 2 0167 2 I' 0095 
25 0199 10 0399 10 0258 24 0429 il 3 0000 3 0253 
26 0431 11 0367 11 0391 25 049G I 4 0227 4 II 0370 
27 0370 12 0294 12 0332 2G 0486 II 5 0358 5 0171 
28 0409 13 0346 13 0331 27 0464 6 0311 6 0255 
29 0372 14 0350 I I 7 0234 7 I 0294 



12 RESUI,TS OF MAKERSTOUN OBSERVATIONS, 18 .. 15. 

TABLE XX.-Diurnal Range of the Horizontal Component of Magnetic Force for each Civil Day, as 
deduced from the Hourly Observations, with the Mean for each Week in 1845. 

Civil 
Day. 

• Tan. Feb. March. April. May. June. July. Aug. Sept. Oct. Nov. Dec . 

---------------------------
()-(l 0-0 0·(1 0-0 0'0 (1'0 0'0 0'0 0'0 0'0 O'(l (l·0 

1 0157 0203 0174 0336 0602 [0377] 0435 0420 0476 028-] 0533 0148 
2 0151 [0218] [0222] 0290 0252 0242 0472 0386 0588 0328 [0299] 0249 
;3 0081 0183 0220 0426 0358 0351 0354 [0477] 0487 0309 0260 3538 
4 0073 0164 0136 0417 [0411] 0346 0368 0745 0889 0336 0221 1193 
5 [0119] 0252 0172 0431 0409 0438 0323 0448 0407 [0341] 0343 0262 
6 0095 0370 0193 [0434] 0400 0384 [0377] 0445 0416 0445 0200 0221 
7 0225 0182 0227 0473 0448 0427 0269 0340 [0506] 0312 0358 [0349] 
8 0088 0134 0269 0386 0412 [0446] 0582 0508 0540 0316 0150 0146 
9 1687 [0215J [0232J 0472 0447 0526 0368 0427 0468 0727 [0203] 0123 

]0 1375 0221 0315 0307 0405 0514 0421 [0395] 0316 069:3 0127 0150 
11 0169 0143 0214 0344 [0416J 0385 0451 0370 0347 0308 0210 0130 
12 [0661] 0241 0172 0347 0339 0454 0398 0353 0399 [0401] 0171 0231 
13 0230 0325 0244 [0872J 0427 0340 [0403J 0374 0423 0265 0153 0336 
11 0249 0127 0346 3542 0469 0367 0477 0392 [0375J 0207 0154 [0245J 
15 0259 0105 0351 0398 0543 [0377J 0361 0699 0319 0209 0161 0392 
16 0126 [0176J [0340] 0297 0799 0316 0311 0521 0319 0311 [0260J 0150 
17 0203 0214 032:3 0351 0609 0374 0377 [0513] 0445 0378 0654 0230 
18 I 0218 0118 0447 0413 [0578J 0414 0364 0445 0545 0328 0245 0300 
19 I [0479J 0167 0332 0683 0599 0356 I 0377 0503 0326 [0359] 0196 OlDl 

20 1715 0375 0668 [0469] 0475 0473 [0418] 0519 0336 0276 0141 0115 
21 0106 0360 0389 0540 0441 0444 0493 0475 [0396J 0405 0188 [0157J 
22 , 0504 0378 0307 0416 0493 [0401] 0434 0402 0308 0455 0302 0143 
2:3 0335 [0439J [0488J 0409 0386 0138 0462 0337 0364 0213 [0182] 0153 
.:24 0452 0627 

I 
0559 0599 0573 0431 0479 [0388J 0496 0232 0153 0132 

25 0378 0406 I 0528 0619 [0404J 0266 0813 0360 0872 0335 0210 0143 
26 I [0473J 0490 0475 0571 0312 0428 I 0344 0444 0368 [0203J 0099 0119 
27 0479 0360 0487 [0588J 0337 0349 [0448J 0308 0571 0158 0139 0230 
28 0361 0269 0274 0875 0321 0473 0389 0374 [0436J 0133 0508 [0197J 
29 0833 0384 0384 0314 [0441] 0337 0770 0266 0146 0323 0172 
30 0277 [0347J 0480 0585 0490 0329 0588 0256 0182 [0817J I 0370 
31 ! 0231 0311 0427 0419 [0547J 0256 0148 

I 

TABLE XXI.-Means of the Diurnal Ranges of the Horizontal Component of Magnetic Force, 
with reference to the Moon's Age and Declination, for 1845. 

I After After 
Moon's Mean Moon's Mean I )100n Mean Moon Mean 
Age. Range. Age. Range. I farthest Range. farthest Range. 

__ ,I North. North. 
---- ---- ----

Day. 0'00 Day. 0'00 Day. 0'00 Day. 0'00 

15 3538 0 3310 0 3481 14 3731 
16 3976 1 5104 1 4383 15 3281 
17 3895 2 4401 2 3637 16 3216 
18 4513 3 3537 3 6304 17 7364 
19 3945 4 6065 

I 
4 3565 18 4982 

20 3485 5 3967 

I 

5 4209 19 3286 
21 4553 6 3315 6 3890 20 3433 
22 3444 7 3822 7 4159 21 3301 
23 3161 8 5964 8 4008 22 3135 
24 3582 9 3205 9 3937 23 3422 
25 2996 

I 

10 3396 10 3911 24 2731 
26 3125 11 3394 11 3126 25 3276 
27 2875 12 4643 12 3486 26 3119 
28 2950 13 3393 13 3461 27 3194 
29 3346 14 3536 
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TABLE XXII.-Hourly Means of the Scale Readings of the Bifilar Magnetometer, corrected 
for Temperature, for each Month in 1845. 

Mean Time. II 
II 

Jan. Feb. March. April. May. • June. July. Aug. Sept. Oct. Nov. Dec. ii Year . 
Gott. Mak. 
------ --11--

h. h. He. Div. Se. Diy. Se. Diy. He. Div. Se. Diy. Se. Div. Se. Div. Se. Diy. Re. Diy. Se. Div. Sc. Diy. He. Diy. i, Se. Div. 
13 12 531·97 53540 537·80 535·40 539·33 542·27 541·59 541·57 536·77 539·26 541·97 538·78! 538·51 
14 13 531·27 534·91 534·51 533·75 538·18 540·78 539·92 539·37 538·01 540·23 542·76 539.54:1537.77 
15 14 526·11 533·87 532·13 526·60 537·21 5:~9·95 539·07 537·89 535·62 539·81 542·87 541·01 :1536.01 
16 15 533·93 533·95 535·32 534·97 537·07 539·57 538.841538.85 536·65 541·74 543·99 541·93 ~ 538·07 
]7 16 535·94 535·63 533·77 533·65 536·85 539·49 537·58 538·95 536·96 542·74 544·91 543.86'1538.36 
18 17 537·67 536·03 536·24 535·38 535·54 537·68 536·07 537·22 538·12 542·07 545·64 545·51 [i 538·60 
19 18 538·25 537·63 536·03 534·45 534·76 535·72 535·00 534·65 535·81 541·46 546·32 546·32 i; 538·0:3 
20 19 538·55 537·30 534·73 532·88 530·52 532·90 532·82 530·03 530·13 540·21 544·91 544.58:1535.80 
21 _20 536·89 535·91 530·90 527·70 526·57 529·20 529·00 526·02 526·43 535·22 540·36 543.52 1 532.31 
22 21 536·46 532·50 528·22 522·76 524·59 526·90 526·68 523·63 523·59 530·66 535·61 541'06'1529·39 
23 22 534·06 531·56 525·01 520·52 524·77 525·94 526·04 524·09 521·87 529·50 535·74 538·49' 528·13 

0 23 535·25 531·93 527·75 522·09 526·59 529·37 529·88 527·32 526.60\530.20 535·34 536·76 1 529. 92 
1 0 535·72 533-43 531·71 52544 530·88 535·78 533·73 533·11 531·47 532·61 538·35 537.721533.33 
2 1 53744 535·52 533·96 530·97 536·3"1 540·03 538·20.539·80 537·02 537·59 540·99 540-44 1537'36 
3 2 536·70 537·34 539·03 536·23 540·00 543·74 542·86 541·36 538·58 538·91 542·10 542·14 539·91 
4 3 536·92 538·76 540·26 5'1:0·35 544·30 546·29 546.431546.13 540·49 540·77 543·11 542·97:1542.23 
5 4 536·84 537·56 541·06 543·61 548·14 547·55 548·131547·30 541·90 540·72 542·24 544-45 i,1543.29 
6 5 536·94 537·43 540·32 545-40 549·39 549·32 549·89 547·73 543·10' 541·30 543·64 545.0111544.12 
7 6 536·80 537·70 540·37 546·13 55047 550·32 552·12 547·21 545.311542.82 543·06 549·94 545.18 
8 7 535·31 538·17 540·63 545·44 549·24 550·64 549·97 548·39 543.89 1542.91 542·25 546.161544-41 
9 8 535·94 537·82 538·25 542·56 546·57 548·64 549.391545.73 540.40! 542.431 541·90 539.681542-44 

10 9 536·(}4 537·64 540·11 541·40 544·59 546·88 545·80 544·00 541·83' 54246 541·43 540·22 541.86 
11 10 533·37 535·03 538·45 540·88 542·35 545·34 543.121543.461539.661540'61 541.70

1

540.25!, 540·35 
12 11 533·00 536·35 538·67 539·69 541·07 543·26 543.191 543.18\540.20539.99 541·70 540·18'1540·04 

I "I 

TABLE XXIII.-Diurnal Variations of the Horizontal Component of Magnetic Force in 1845. 

Mak. Jan. Feb. M",Ch.1 April. May. June. .July. I Aug. Sept. Oct. Nov. Dec. II Year. M. T. 
-------~-;;-li~ 0'00 0'00 0'00 0'00 0'00 0'00 o t)o 0'00 0'00 0'00 

12 0820 0538 1791 2083 2064 2286 2177 2512 2086 1366 0928 0283 I 1453 
13 0722 0469 1330 1852 1903 2078 1943 2204 2260 1502 1039 0389 I 1350 
14 0000 0323 0997 0851 1767 1961 1824 1996 1925 1443 1054 0595 il 1103 
15 1095 0335 1443 2023 1747 1908 1798 I 2131 2069 1714 1211 0724 Ii 1392 
16 1376 0570 1226 1838 1716 1897 1616 1 2145 2113 1854 1340 0994 II 1432 
17 1618 0626 1572 2080 153;~ 1644 1404 I 1903 2275 1760 1442 1225 11 1466 
18 1700 0850 1543 1950 1424 1369 1254 1543 1952 1674 1537 1338 Ii 1:~86 
19 1742 0804 1361 1730 0830 0974 0949 0896 1156 1499 1340 1095 II 1074 
20 1509 0609 0825 1005 0277 0456 0414 0335 0638 0801 0703 0946 II 0585 
21 1449 0132 0449 0314 0000 0134 0090 0000 0241 0162 0038 0602 II 0176 
22 1113 0000 0000 0000 0025 0000 0000 0064 0000 0900 0056 0242 I 0000 
23 1280 0052 0384 0220 0280 0480 0538 0517 0662 0098 0000 0000 Ii 0251 

0 1345 0262 0938 0689 0881 1378 1077 1:327 1344 0435 0421 0134 'I 0728 
1 1586 0554 1253 1463 1645 1973 1702 2264 2121 1133 0791 0515 I 1292 
2 1483 0809 1963 2199 2157 2492 2355 2482 2339 1317 0946 0753 II 1649 
3 1513 1008 2135 2776 2759 2849 2855 3150 2607 1578 1088 0869 II 1974 
4 1502 0840 2247 3233 3297 3025 3093 3314 2804 1571 0966 11076 II 2122 
5 1516 0822 2143 3483 3472 3273 3339 3374 2972 1652 1162 1154 I 2239 
6 1497 0860 2150 3585 3623 3413 3651 3301 3282 1863 1081 1845 I 2387 
7 ]288 0925 2187 3489 3451 3458 3350 3466 3083 1877 0967 1315 2279 
8 1376 0876 1854 3086 3077 3178 3269 3094 2594 1 1810 0918 0408 II 2003 
9 1390 0851 2114 2923 2800 2932 2766 2852 2794 1814 0853 0484 1922 

10 1016 0486 1882 2850 2486 2716 2391 2776 2491 1555 0890 0488 1711 
11 0965 0671 1912 2684 2307 2425 2401 2737 2566 1469 0890 0478 1667 

MAG. AND MET. OBS. 1845 AND 1846. D 
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TABLE XXIV.-List of Ten Days in each Month of 1845 upon which the Horizontal Component 
of Magnetic Force was least disturbed. 

Sept. 
I 

Oct. Nov. Dec. Jan. Feb. March. I April. I May. I June. July. Aug. 
_________ l __ J __ ---------- ____ 1 ___ 1-___ 1 ___ _ 

d. d. d.! d.: d. d. d. d. 

313 1 i 2 3 3 7 
4 3 I 4 3 5 13 10 11 
6 4 I 5 4 I 6 14 11 12 
7 7 6 5 7 19 15 14 
8 8 7 7 8 20 16 16 

13 12 8 10 10 21 17 20 
15 14 10 11 23 24 21 21 
16 15 11 16 26 25 22 25 
21 18 12 17 27 26 28 26 
31 19 I 13 22 29 27 31 28 

d. 

5 
6 
9 

10 
11 
12 
16 
20 
22 
29 

d. 

13 
14' 
16 
17 
23 
27 
28 
29 
30 
31 

d. 

3 
6 
8 

10 
12 
13 
14 
15 
24 
28 

d. 

1 
2 
9 

10 
11 
19 
20 
22 
25 
26 

TABLE XXV.-Hourly Means of the Bifilar Magnetometer Scale Readings corrected for Tempera­
ture, for the Ten Days least disturbed in each Month of 1845, corrected so that the Mean of each 
Ten Days equals the Monthly Mean. 

Mak. I Jan. 
M.T. 

Feb. March. April. May. June. July. Aug. Sept. Oct. Nov. Dec. Year. 

--/---- --------------
h. II SC. Div. Sc. Diy. Sc. Di,-. Sc. Diy. Sc. Div. Sc. Diy. Sc. Diy. Sc. Dh-. Sc. Div. Sc. Div. Sc. Div. Sc.Div. Sc. Div. 

12 I 34·16 35·93 38·06 39·14 40·33 42·69 4248 4242 38·40 41·06 42·28 40·69 39·81 
]:3 I 33·05 35·15 36·21 37·71 39·79 40·98 40·67 40·22 39·70 39·73 41·91 41·19 38·86 
14 33·93 34·80 35·80 36·53 39·11 39·88 39·24 39·99 37·72 40·16 42·58 42·04 38·48 
15 34.291 35·65 36·30 35·22 38·79 39·41 39·41 39·25 38·48 41·40 43·79 42·19 38·68 
16 35·00 36·24 36·59 35·67 38·38 38·97 38·24 39·99 37·28 43·01 44·18 43·03 38·88 
17 

I 
36·48 36·62 36·99 37·07 36·35 37·34 36·19 38·40 38·31 42·88 44·83 44·70 38·85 

18 
I 

36·47 37·27 36·55 35·20 34·95 35·52 34·44 35·61 37·08 41·64 44·66 45·20 37·89 
19 36·92 37·53 35·89 32·35 31·91 32·76 32·81 31·08 31·30 40·10 42·93 44·52 35·84 
20 35·87 36·13 32·49 27·52 27·38 30·13 28·06 27·25 26·54 35·90 38·00 43·40 32·39 
21 35·40 34·64 29·29 23·04 24·61 27·31 25·85 23·07 23·30 31·15 35·40 40·74 29·49 
22 33·46 32·62 26·34 19·24 24·51 25·64 26·04 23·04 22·14 28·88 33·63 38·59 27·85 
2:3 33·89 31·79 26·.89 20·74 26·09 29·17 29·67 26·15 25·83 30·45 34·78 37·48 29·41 

0 35·08 32·09 30·73 24·13 30·44 34·94 33·55 32·28 30·32 32·60 38·40 3846 32·75 
1 36·12 35·12 32·71 29·48 35·34 40·64 3744 38·08 36·13 36·46 41·22 40·58 36·61 
2 35·10 36·16 36·02 35·37 39·57 42·58 43·27 42·08 39·13 38·07 42·60 42·58 39·38 
3 35·81 36·22 38·31 38·08 44·04 46·44 46·61 46·14 38·35 40·31 44·27 42·93 41·46 
4 36·85 36·37 38·77 39·99 4546 47·60 48·38 45·86 40·22 40·00 44·69 44·03 42·35 
5 37·12 37·62 38·32 42·79 48·14 49·54 49·50 45·97 42·74 41·49 44·67 44·26 43·52 
6 36·51 37·56 38·61 43·81 48·63 50·46 51·]7 46·31 43·72 42·25 43·98 44·21 43·94 
7 35·22 36·99 39·87 43·88 47·37 50·56 50·53 46·91 4347 42·27 43·55 43·10 43·65 
8 34·97 37·07 38·32 41·34 45·72 49·16 49·11 45·76 42·18 41·71 43·39 42·28 42·59 
9 34·98 36·59 38·54 40·19 44·95 47·01 45·37 45·17 39·68 42·85 42·06 41·34 41·56 

10 35·93 36·30 38·56 40·07 42·47 45·07 44·28 43·47 39·87 41·62 42·36 40·98 40·92 
11 I :34·76 36·97 38·96 39·67 41·08 43·77 42·85 I 42·47 38·53 40·27 42·80 40·33 40·21 
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TABLE XXVI.-Mean Variations of the Horizontal Component of Magnetic Force, with reference 
to the Moon's Hour-Angle for each Lunation, for the Six Summer and Seven Winter Lunations~ 
and for the whole Thirteen Lunations of 1845. 

Moon's 
LUNATIONS. 

Hour-
Sum- I w;n-II y Angle. 1st. 2d. 3d. 4th. 5th. 6th. 7th. 8th. 9th. 10th. 11th. 12th. 13th. t ear. mer. er. 

------------------------------------
h. 0'00 0'00 0'00 0'00 0'00 0'00 0'00 0'00 000 0'00 (rOO 0'00 0'00 000 0'00 0'00 

0 0697 0210 0122 1064 0441 0337 0270 0490 0475 0112 0209 0045 0364 0300 0050 I 0155 
1 0722 0274 1 0412 0960 0423 0575 0276 0581 0707 0244 0039 0648 0379 0374 0187 I 0263 
2 0760 0113 10000 1064 0421 0630 0409 0687 0363 0326 0014 1711 0402 0383 0274

1 

0314 
3 0938 0272 0300 1121 0346 0459 0448 0868 0644 0109 0140 1000 0270 0450 0231 0322 
4 0626 0239 0246 1231 0269 0276 0287 0721 0493 0000 0136 0134 0118 0334 0013 I 0151 
5 0589 0228 0179 1263 0265 0241 0421 0778 0311 0071 0084 0088 0287 0334 0017

1 

0153 
6 0665 0258 0370 1256 0203 0171 0316 0654 0399 0200 0112 0171 0000 0287 0052 0151 
7 0809 0342 0339 1131 0105 0000 0218 0641 0444 0190 0097 0125 0200 0211 0099 0140 
8 0469 0412 0262 0679 0031 0160 0287 0461 0515 0192 0000 0000 0074 0143 0000 0056 
9 0028 0318 0116 0000 0000 0126 0216 0605 0328 0599 0231 0087 0164 0000 0019 0000 

10 0000 0403 0207 1254 0246 0123 0232 0518 0353 0654 0301 0106 0175 0242 0062 0135 
11 0750 0263 0410 1247 0286 0265 0286 0634 0487 0344 0280 0326 0018 0322 0140 0214 
12 0529 0323 0377 1485 0416 0220 0200 0864 0287 0490 0305 0322 0265 0366 0172 0251 
13 0244 0179 0339 1323 0255 0272 0330 0603 0560 0280 04S6 0514 0266 0345 01:29 0218 
14 0574 0134 0448 ]452 0434 0356 0283 0580 0381 0612 0402 0452 0312 0368 0218 0277 
15 0227 0]37 0347 1296 0351 0270 0251 0676 0371 0647 0445 0538 0284 0323 0174 0232 
16 08]6 0312 0291 1470 041:3 0246 0231 0500 0158 0535 0399 0517 0214 0290 0239 0253 
17 0647 0489 0420 1366 0181 0127 0169 0218 0046 0515 0318 0507 0260 0139 0250 0188 
18 0400 0302 0489 1320 0267 0024 0000 0466 0059 0419 0413 0489 0248 0143 0193 0160 
19 0477 0154 0329 1484 0273 0032 0025 0260 0153 0262 0406 0566 0232 0159 0145 0141 
20 0479 0064 0182 1212 0213 0041 0158 0143 0085 0325 0340 0307 0206 0096 0071 0072 
21 0582 0000 0202 141:3 0594 0034 0097 0041 0000 0258 0482 0465 0281 0151 0123 0125 
22 

1

0538 0134 0078 ]406 0214 0218 0280 0000 0109 0451 0234 0386 0097 0159 007;} I 0102 
23 0386 0080 0148 1238 029110428 0269 0283 0196 0070 0206 0279 0294 0238 0008 I 0104 
24 

1

0678 0000 0095 1175 0]90 0321 0259 0470 0263 0119 0248 0384 0391 0234 0072 0137 
I 

TABLE XXVII.-Differences between the Hourly Means of the Bifilar Scale Readings for the whole 
Series in each :Month and those for the selected Ten Days; or Table XXII. minus Table XXV. 

Mak. Jan. Feb. 
M.T. 

March. April. May. June. .July. Aug. Sept. Oct. Nov. Dec. Year. 

-- ----------- -----------------
h. Sr. Div. Sc. Div. Sc. Div. Sc. Div. Sc. Div. Sc. Div. Sc. Div. Sc. Diy. Sc. Div. Sc. Div. Sc. Div. Sc. Diy. Sc. Diy. 

12 -2·19 - 0·53 '- 0·26 -3·74 -]·00 -0-42 -0·89 -0·85 -]·63 -1·80 -0·31 -1·91 -1·30 
13 -1·78 -0·24 -1·70 -3·96 -1·61 -0·20 -0·75 -0·85 -1·69 +0·50 +0·85 -1·65 -]·09 
14 -7·82 -0·93 -3·67 -9·93 -1'90 +0·07 -0·17 -2·10 - 2·10 -0·35 +0·29 -1·03 -2-47 
15 -0·36 -1·70 -0·98 -0·25 -1·72 +0·16 -0·57 -0-40 -1·83 +0·34 +0·20 -0·26 -0·61 
16 +0·94 -0·61 -2·82 -2·02 -1·53 +0·52 -0·66 -1·04 -0·32 -0·27 +0·73 +0·83 -0·52 
17 + 1·19 -0·59 -0·75 -1·69 -0·81 +0·34 -0·12 -1·18 - O· 191- 0·81 +0·81 +0·81 -0·25 
18 + 1·78 +0·36 -0·52 -0·75 -0·19 +0·20 +0·56 -0·96 -1·27 -0·18 + 1·66 + 1·12 +0·14 
19 + 1·63 -0·23 -1·16 +0·53 -1·39 +0·14 +0·01 -1·05 -1·17 : + 0·11 + 1·98 +0·06 -0·04 
20 + 1·02 -0·22 -1·59 +0·18 -0·81 -0·93 +0·94 -1·23 - 0·11 1 - 0.68 +2·36 +0·12 -0·08 
21 + 1·06 -2·14 -1·07 -0·28 -0·02 -0·41 +0·83 +0·56 +0·29 -0-49 +0·21 +0·32 -0·10 
22 +0·60 -1·06 -1·33 + 1·28 +0·26 +0·30 0·00 + 1·05 -0·27 +0·62 +2·11 - 0·10 +0·28 
23 + 1·36 +0·14 +0·86 + 1·35 +0·50 +0·20 +0·21 + 1·17 +0·77 -0·25 +0·56 -0·72 +0·51 

0 +0·64 + 1·34 + 0.981 + 1·31 +0·44 +0·84 +0·18 +0·83 + 1·15 +0·01 -0·05 -0·74 +0·58 
1 + 1·32 +0·40 +1·25 +1-49 + 1·00 -0·61 +0·76 + 1·72 +0·89 + 1·13, -0·23 -0·14 +0·75 
2 + 1·60 + 1·18 +3·01 +0·86 +0·43 + 1·16 -0·41 -0·72 -0·55 + 0·84 ! - 0·50 -0·44 +0·53 
3 + 1·11 +2·54 + 1·95 + 2.271 + 0·26 - 0·15 -0·18 -0·01 +2·14 +0·46 -1·16 +0·04 +0·77 
4 -0·01 + 1·19 +2·29 +3·62 +2·68 -0·05 -0·25 + 1·44 + 1·68 +0·72 : - 2·45 +0·42 +0·94 
5 I -0·18 -0·19 +2·00 +2·61 + 1·25 -0·22 +0·39 + 1·76 +0·36 -0·19 -1·03 +0·75 +O·fW 
6 +0·29 +0·14 + 1·76 +2·32 + 1·84 -0·14 +0·95 +0·90 + 1·59 +0·57 -0·92 +5·73 + 1·24 
7 +0·09 + 1·18 +0·76 + 1·56 + 1·87 +0·08 -0·56 + 1·48 +0·42 +0·64 -1·30 +3·06 +0·76 
8 +0·97 +0·75 -0·07 + 1·22 +0·85 -0·52 +0·28 -0·03 -1·78 +0·72 -1·49 -2·60, -0·15 
9 + 1·06 + 1·05 + 1·57 + 1·21 -0·36 -0·13 +0·43 -1·17 +2·15 -0·39 -0·63 -1·12 : +0·:30 

10 - 2·56 -1·27 - 0·11 +0·81 -0·12 +0·27 -1·16 -0·01 -0·21 -1·01 -0·66 -0·73 : -0·57 
11 -1·76 -0·62 -0·29 +0·02 -0·01 -0·51 +0·31 +0·71 + 1·67 -0·28 -1·10 -0·15 i -0·17 

! 
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TABLE XXVIII.-Mean Difference of a Single Observation of the Bifilar Magnetometer from 
the Monthly Mean at the corresponding Hour, for each Civil Day and Week in 1845. 

Civil Jan. Feb. March. April. May. June. July. Aug. Sept. Oct. Nov. Dec. 
Day. 

------ ---------
Se. Diy. Se.Diy. Se. Diy. Se.Div. Se.Diy. Se. Diy. Se. Diy. Se. Div. Se.Div. Se.Diy. Se.Diy. Se.DiY. 

1 4·12 1·97 2·12 1·92 6·86 [4.15J 4·23 5·14 4·31 2·49 7·55 2·04 
2 2·81 [2·97J [2·89J 3·39 4-43 3·55 3·30 3·49 6·07 2·58 [4·54J 2-43 
3 2·09 1·78 2·29 3·71 3·68 2·81 1·34 [ 4·28J 3·45 3·19 3·28 24·36 
4 2·88 2·32 2·90 5·39 [3·71J 5·00 2·37 6·92 5·61 1·66 3·86 17·03 
5 [3·92J 3·78 2·90 2·42 2·24 2·99 3·50 3·56 3·23 [2·66J 4·22 6·06 
6 4·52 4·73 2·72 [3.60J 2·20 2·87 [2.69J 3·70 2·85 . 3·92 1·99 3·84 
7 6·04 2·44 4·00 3·06 2·83 2·75 3·67 2·20 [3·97J 2·39 4·30 [5·90J 
8 5·20 1·59 2·99 3·13 1·66 [3·02J 2·48 4·16 4·81 2·20 1·59 2·65 
9 14·28 [2·67J [2·70J 3·87 2·55 3·08 2·77 2·95 4·31 5·86 [2.32J 2·52 

]0 11·05 2·42 2·17 4-46 2·48 4·32 1·54 [3·18J 3·03 7·63 1·88 3·28 
11 1·72 1·81 1·87 3·51 [2.88J 2·10 2·22 2·28 3·63 3·35 1·91 3·32 
12 [6·36J 3·04 2·44 4·75 3·29 3·95 3·10 2·67 4·03 [3·87J 2·28 3·09 
13 3·20 3·07 2·90 [6·84J 3·34 4·60 [2.55J 4·85 3·50 1·85 2·65 6·14 
14 4·19 2·32 4·86 22·47 3·98 2·99 2·87 3·44 [3·33J 2·12 2·98 [3·98J 
15 3·70 2·65 2·99 3·07 3·90 [3·19J 2·63 5·45 1·72 2-42 3·45 5·64 
16 2·36 [3·00J [3·52J 2·81 5·20 2·13 2·93 3·33 3·81 2-43 [4·11J 2·38 
17 4·21 4·19 3·55 2·35 3·67 2·76 2·05 [3.88J 3·30 3·22 7·65 I 3·29 
18 3·93 2·52 2·92 4·55 [ 4·00J 2·74 2·75 4·84 5·43 3·85 4·97 2·98 
19 

'I [5·IIJ 
3·25 3·90 5·53 5-43 1·75 3·35 2·92 4·15 [ 4·08J 2·98 2-41 

20 
1

11
.
75 7·02 5·11 

I 

[3·94J 3·20 3·14 [2·80J 3·32 3·46 3·87 1·68 3·02 
21 2·76 4·80 2·64 5·00 2·60 1·71 3·00 2·91 [4.65] 6·32 2·62 [3·63J 
22 : 5·63 3·89 2·43 3·47 3·82 [2.30J 1·87 3·20 2·05 4·80 1·98 4·50 
23 I 4·52 [6.22J [4·50J 2·75 2-47 2·71 3·81 3·85 4·36 1·00 [3·18J 5·30 
24 5·47 8·52 4·94 4·65 3·86 2·01 5·43 [3·74J 8·27 2·71 1·97 3·57 
25 I 4·23 7·06 7·39 3·91 [3.30J 2·48 10·76 3·36 9·50 3·86 5·26 I 4·46 
26 i [5.03J 6,04 4·52 3·50 2·38 2·59 3·75 5·50 5·03 [2·78J 5·59 

I 

4·58 
i 

27 

I ::~~ I 
3·55 5·90 [ 4·86J 3·03 3·03 [ 4·60J 3·63 6·12 2·38 5·33 I 4·27 

28 3·59 2·52 I 7·86 4·24 3·66 2·60 2·48 [5.08] 4·40 3·59 I [ 4·13J I I 
29 5·50 

3·11 I 5·17 4·03 I [3·41] 2·67 8·27 3·97 2·35 3·84 I 3·12 
30 4·06 [3·23J 4·07 4·80 

1 3·63 2·37 8·75 i 
3-40 4·29 [6·93J I 5·90 

31 I 3·90 I 2·57 4·74 2·87 [5·55J 4·07 I 
2·43 

I 

TABLE XXIX.-Mean Difference of a Single Observation of the Bifilar Magnetometer from the 
Monthly Mean at the corresponding Hour, with reference to the Moon's Age and Declination, 
for 1845. 

I After After 
Moon's Mean Moon's Mean I 1\100n Mean Moon Mean 

Age. Difference. Age. Difference. farthest Difference. farthest Difference. 
I North. North. 

---- ---- ----
Day. I Se. Diy. Day. Se, Div.' Day. Se. Div. Day. Se.Div. 

15 3·61 0 3·61 0 3·30 14 3·78 
16 3·44 1 4·86 1 4·21 15 3·08 
]7 4·03 2 3·74 2 4·09 16 3·32 
18 4·48 3 3·11 3 5·88 17 6·20 
19 4·09 4 4·96 4 4·01 18 5·36 
20 4·28 5 4·44 

I 
5 4·37 19 3·62 

21 4·78 6 3·61 6 3·54 20 3·50 
22 3·98 7 3·51 7 4·74 21 3·37 
23 4·05 8 5·41 8 4·09 22 3·24 
24 3·72 

I 

9 3·37 9 4·37 23 3·71 
25 3-41 10 3·38 10 4·24 24 3.07 
26 4·04 11 3·37 11 3·42 25 3·36 
27 4·31 12 4·14 

I 

12 3·29 26 3·71 
28 3·64 13 3·21 13 3·53 27 3·61 
29 3·76 14 3·63 I 

I 
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TABLE XXX.-Mean Difference of a Single Observation of the Bifilar Magnetometer from the 
Monthly Mean at the corresponding Hour, for each Hour in each Month in 1845. 

Mak. Jan. Feb. March. April. May. June. July. Aug. Sept. Oct. Nov. Dec. I Yea<, M.T. 

--- ----------------------------
h. So. Div. So. Div. So. Div. So. Div. So. Div. So. Div. So. Div. Sc. Div. So. Div. So. Div. Sc. Div. Sc. Div. Sc. Div. 

12 5·82 4·31 3·59 8·02 3·91 2·04 2·53 3·40 5·72 5·62 2·52 6·94 4·54 

13 6·11 4·86 4·03 8·93 3·57 2·70 2·68 3·60 4·51 3·20 2·63 6·32 4·43 

14 14·29 4·37 6·14 18·24 3·44 2·47 2·08 4·87 4·11 3·30 2·23 5·19 5·89 

15 4·46 4·00 3·67 4·38 4·34 2·84 2·89 3·38 4·05 2·50 2·44 4·48 3·62 

16 4·31 3·05 5·29 5·14 3·19 2·80 3·69 2·63 3·78 2·61 2·80 3·28 3·55 

17 3·50 3·63 3·27 3·90 3·55 2·07 2·65 3·42 4-48 3·03 2·46 3·87 3·32 

18 2·63 2·93 2·42 3·61 3·81 2·27 2·92 3·77 4·89 3·30 2·94 3·24 3·23 

19 2·95 3·10 3·10 3·38 4·62 2·60 2·81 4·35 5·48 1·99 4·17 3·04 3·47 

20 3·19 3·28 3·58 3·42 4-41 3·00 3-46 5·22 5·58 3·43 3·49 3·30 3·78 

21 3·80 5·59 2·95 3·53 3·25 3·10 3·12 4·38 3·49 3·47 4·99 3·84 3·79 

22 4·73 3·62 3·65 3·72 2·58 3·61 4·49 5·12 4·51 2·89 3·82 3·88 3·88 

" I 

23 4·10 3·40 2·56 4·16 3-46 3·94 4·57 5·05 4·19 4·29 4·64 4·39 4·06 

0 4·79 4·77 2·80 2·98 3·70 4·04 3·58 4·90 3·32 4·07 3·61 5·43 4·00 

1 3·82 3·52 2-41 3·67 3·30 3·35 4·33 5·70 3·77 4·48 3·65 4·11 3·84 

2 3·94 2·90 2·39 4·08 4·03 3·91 3·31 6·50 4·80 3·60 3·93 3·96 3·95 

3 2·53 2·99 2·27 4·42 4·12 3·76 3·98 6·36 4·77 3·20 2·73 3·21 3·70 

4 3·33 2·90 4·42 4·61 4·66 3·56 2·66 4·77 5·31 3·13 4·73 3·53 3·97 

5 3·63 3·08 1·77 2·93 3·68 3·80 3·65 2·97 3·16 2·68 3·82 4·09 3·27 

6 3·43 4·22 3·00 2·27 3·55 3·50 2·98 2·22 2·32 2·71 3·70 13·27 3·93 

7 5·11 2·55 3·22 2·54 3·04 3·28 3·17 2·62 4·06 2·53 4·76 6·62 3·62 

8 4·53 3·42 4·02 3·63 2·61 2·05 3·00 3·33 5·73 2·20 4·69 6·69 3·82 

9 7·32 4·39 4·19 3·01 3·19 2·34 2·61 4·34 3·38 3·29 4·65 5·71 
I 

4·03 

10 8·07 3·82 3·77 3·80 2·74 2·20 2·99 2·83 4·91 4·54 3·55 5·82 4·09 

11 9·25 3·66 3·33 3·17 3·40 3·09 2·52 3·20 4·39 5·00 2·92 5·41 4·11 
I I 

MA,.G. AND MET. OBS. 1845 AND 1846. E 
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TABLE XXXI.-Mean Values of the Variations of the Vertical Component of Magnetic Force, the 
whole Vertical Component being Unity, for each Civil Week-Day and Week of 1845. 

Civil : 
I 

I Day. I 
Jan. Feb. I March. April. May. June. July. Aug. Sept. Oct. Nov. Dec. 

----------------------------------------I 
I 0'00 0'00 0'00 0.00 0'00 0'00 0'00 0-00 0'00 0-00 000 0'00 
I 

1 I 6201 5760 5601 5468 4717 [5100J 4573 4771 4489 4493 4319 4264 
i 

2 I 6150 [ 5786J [5555J 5401 5305 5082 4912 4369 4505 4326 [4398J 4295 
3 I 6089 5774 5560 5517 5275 5090 4813 [4626J 4905 4475 4330 5219 I 

4 6014 5712 5525 5492 [5262J 5262 4883 4693 4842 4381 4535 4683 
5 [6036J 5993 5524 5475 5425 5164 4737 4635 4744 [4415J 4766 4703 
6 5983 5823 5478 [5481J 5419 5061 [4746J 4651 4843 4523 4436 4577 
7 5977 5712 5487 5460 5432 5056 4685 4662 [4698J 4427 4264 [4547J 
8 6001 5708 5525 5412 5462 [5063J 4694 4525 4673 4361 4150 4535 
9 5977 [5710J [5520J 5533 5329 5019 4662 4654 4581 4262 [4294J 4419 

10 6068 5643 5525 5378 5279 5011 4743 [4701J 4504 4297 4359 4365 
11 6032 5677 5569 5481 [5199J 5066 4766 4812 4625 4478 4195 4295 
12 I [5987J 5698 5536 5523 5001 4980 4936 4760 4566 [ 4283J 4360 4317 
13 6018 5582 5528 [5324J 5057 4996 [4829J 4793 4543 4376 4423 4506 
14 5957 5588 5507 4848 5069 4957 4897 4687 [ 4582J 4155 4398 [4315J 
15 5872 5593 5455 5325 5119 [5083J 4892 4800 4638 4131 4381 4315 
16 5912 [5562J [5472J 5387 5158 5171 4739 4887 4575 4267 [4379J 4213 
17 5955 5587 5356 5431 5194 5187 4732 [4732J 4548 4288 4405 4247 
18 5856 5542 5474 5458 [5149J 5210 4648 4537 4168 4237 4392 4333 
19 [5750J 5478 5511 5245 4905 4881 4620 4724 4345 [4237J 4273 4322 
20 5131 5450 5424 [5368J 5318 4895 [4728J 4756 4543 4214 4200 4256 
21 5815 5562 5418 5330 5202 4816 4764 4737 [4422J 4287 4326 [4249J 
22 5834 5580 5322 5384 5227 [4948J 4759 4758 4474 4128 4408 4239 
2:3 5887 [5464J [5387J 5359 5162 5051 4845 4567 4584 4299 [4307J 4187 
24 5757 5320 5391 5407 5219 4988 4918 [4646J 4418 4414 4453 4155 
25 6016 5387 5282 5462 [5226J 5055 4249 4508 4301 4291 4370 3974 
26 [ 5846J 5484 5488 5252 5259 4991 4681 4646 4340 [4304J 4083 3919 
27 5853 5531 5438 [5245J 5274 4986 [4675J 4662 4435 4413 3906 4029 
28 5909 5588 5422 4966 5218 5047 4715 4555 [4379J 4236 3980 [4011J 
29 I 5654 5509 5142 5111 [4891] 4769 4326 4381 4174 3967 4122 
30 I 5766 I [5457J 5243 5084 4837 4716 4253 4322 4159 [4272J I 3975 
31 I 5711 5502 4970 4636 [4505J 4278 

I 
4048 

TABLE XXXII.-Mean Variations of the Vertical Component of Magnetic Force, after Eliminating 
the Secular Change, with reference to the Moon's Age, Declination, and Distance from the Earth, 
for 1845. 

IIV .. 
I I 

, arIatlOns Variations After Variations After Variations Before Variations Before ,variations 
Moon's i of Ver- Moon's of Ver- Moon of Ver- Moon of Ver- and ofVer- and of Ver-
Age. I tical Com- Age. tical Com- farthest tical Com- farthest tical Com- after tical Com- after tical Com-

I 

I 
ponent. ponent. North. ponent. North. ponent. Perigee. ponent. Apogee. ponent. 

~I 
------

--0'0-0-1 ~I--o,o-o-~I--o,o-o- ------------
0'00 Day. Day. 0'00 Day. 0'00 

15 0051 0 0052 1 o 0170 I 14 0170 7 0133 7 0127 
16 0069 1 0061 1 0106 15 I 0132 6 0129 6 0093 
17 0044 2 0100 2 0128 16 0160 5 0115 5 0147 
18 0068 3 0104 3 0000 17 I 0237 4 0117 4 0137 
19 0109 4 0142 4 0065 18 0190 3 OlDl 3 0137 

. 20 OlDl 5 0135 5 0123 19 0186 I 2 0159 2 0158 
21 0045 6 0144 I 6 0152 20 0138 I 1 0138 1 0156 
22 0077 7 0069 7 0134 21 0198 I P 0130 A 0096 
23 0103 8 0037 8 0161 22 0168 

'i 
1 0168 1 0026 

24 I 0069 9 0045 9 0158 23 0089 2 0243 2 0000 
25 

Ii 
0021 10 0089 10 0102 24 0136 

I 
3 0193 3 0060 

26 0034 11 0069 11 0166 25 0150 
I 

4 0152 I 4 0084 
27 

I: 

0000 12 0003 i 12 I 0152 26 0105 5 0166 
I 

5 0103 
28 0029 13 0037 : 13 I 0160 27 

! 
01:37 6 0142 6 0110 

29 0025 I 14 0053 i I 7 006:3 7 0127 I I 
I I 
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TABLE XXXIII.-Diurnal Range of the Vertical Component of Magnetic Force for each Civil Day, 
as deduced from the Hourly Observations, with the Mean for each Week in 1845. 

Civil Jan. Feb. March. April. May. 
Day. 

June. July. Aug. Sept. Oct. Nov. Dec. 

--- ------------- ---
0'00 0'00 0'00 0'00 0'00 0'00 0'00 0'00 0'00 0'00 0'00 0'00 

1 0398 0231 0724 0209 4177 [0580J 1075 1650 0945 0435 0984 0217 
2 0243 [0585J [0514J 0343 0190 0313 0405 1223 0835 0608 [0786J 0362 
3 0089 0147 0247 0692 0224 0407 0430 [0932J 1783 0521 0611 4401 
4 0165 0275 0183 0240 [0904J 0826 0313 ]091 0847 0715 0525 10o;~ 

5 [0186] 1821 0254 0331 0282 0517 0420 0643 0775 [0515J 2124 049fi 
6 0185 0329 0135 [0417J 0256 0311 [0580J 0524 0435 0533 0465 0264 
7 0290 0282 0421 0252 0298 0469 0781 0499 [0717J 0283 0790 [0382J 
8 0147 0214 0314 0444 0355 [0555J 0873 0889 1099 0429 0325 0161 
9 4313 [0275J [0316J 0542 0292 0643 0664 1071 0642 2122 [0437J 0117 

10 0781 0339 0555 0336 0298 0780 0609 [0579J 0502 1802 0216 0192 
11 0407 0259 0253 0241 [0471J 0612 0359 0417 0451 0524 0587 0178 
12 [1085J 0228 0219 0189 0451 0433 0458 0201 0936 [0873J 0241 0300 
13 0407 0493 0361 [1429J 0431 0591 [0390J 0400 0520 0227 0182 0881 
14 0352 0165 0715 6551 1000 0446 0269 0258 [0534J 026] 0185 [0461 J 
15 0248 0117 0672 0775 1237 [0440J 0242 1042 0373 0305 0167 0432 
16 0335 [0234J [0724J 0483 0746 0424 0406 0445 0223 0326 [0467J 050g 
17 0251 0361 0876 0359 0446 0297 0269 [0593J 0700 0659 1141 0467 
18 0145 0105 0694 0727 [0862J 0451 0248 1313 2219 0159 0698 0442 
19 [1051] 0166 1029 0797 1739 0324 0378 0259 1017 [0768J 0429 0165 
20 4769 0535 3361 [0649J 0346 0348 [0326J 0244 0403 0658 0279 0178 
21 0471 0987 0944 1242 0659 0231 0293 0258 [0783J 1196 0]90 [021OJ 
22 0336 1083 0758 0467 0878 [0331J 0492 0329 0279 1611 0281 0056 
23 0514 [1320J [1894J 0301 0454 0381 0278 0425 0397 0225 [0266] 0210 
24 1732 1588 2383 0721 0378 0393 0951 [0464J 0383 0468 0271 0211 
25 0992 1720 2629 1074 [0419] 0309 2319 0591 4499 0851 0154 0307 
26 [1092J 2005 1292 0342 0204 0399 0296 0937 0904 [0395J 0421 i 0215 
27 0923 0736 1638 [1136J 0333 0383 [0798J 0247 1659 0221 0208 0326 
28 0986 0940 0420 3602 0270 0602 0497 0339 [1449J 0236 0460 [0385] 
29 1403 0759 0512 0365 [0583J 0286 2689 0577 0372 0493 0240 
30 0609 [0602J 0564 0530 0634 0440 2737 0621 0174 [1023J : 0779 
31 

I 

0426 0245 1040 0459 [1555J 0301 
I 

0441 

TABLE XXXIV.-Means of the Diurnal Ranges of the Vertical Component of Magnetic Force, 
with reference to the Moon's Age and Declination, for 1845. 

After After 
Moon's Mean Moon's Mean Moon Mean Moon Mean 

Age. Range. Age. Range. farthest Range. farthest Range. 
North. North. 

-------- --------
Day. 0-00 Day. 0'00 Day. 0'00 Day. 0'00 

15 0668 0 0435 0 0532 14 0572 
]6 0729 1 0792 1 0757 15 0348 
17 0796 2 0640 2 0642 16 0424 
18 0763 3 0522 3 1469 17 1566 
19 0707 4 0822 4 0741 18 0573 
20 0682 5 0524 5 1053 19 0505 
21 0874· 6 0617 6 0792 20 0677 
22 0721 7 0548 7 0713 21 0315 
23 0477 8 1110 8 0822 22 0434 
24 0726 9 0564 9 0744 23 0659 
25 0732 10 0406 10 0973 24 0368 
26 0654 11 0519 11 0463 25 0426 
27 0570 12 1029 12 0544 26 0460 
28 0685 13 0518 13 0526 27 0471 
29 0602 

I 
14 0455 ! I 
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XXXV.-Hourly Means of the Micrometer Readings of the Balance Magnetometer, corrected 
for Temperature, for each Month, and for the Year 1845. 

Mean Tim"1 
I Jan 

Feb. 
Gott. Mak. 

March. April. May. June. July. Aug. Sept. Oct. Nov. Dec. Year. 

-11-. - ~- I Mic. Db'. :\lic. Diy. .i\Ii~.Di,'. .i\Iic.DiY. Mic.Diy. Mic.Div . Mic.Diy. Mic.Div. Mic.Diy. Mie.Diy. Mic.Div. Mic.Div. Mie.Div. 

13 I 12 578·3 547·2 529·8 500·7 507·5 495·1 464·2 443·5 433·0 416·8 422·8 425·9 4804 
14 13 576·8 5464 5244 508·2 498·6 495·9 462·9 443·5 421·5 414·7 422·0 421·7 478·0 
15 14 569·2 545·8 523·5 507·0 499·3 497·9 461·0 445·0 426·5 414·7 418·1 421·1 4774 
16 15 I 574·5 547·7 520·1 521·2 497·3 502·4 461·3 444·8 425·3 416·0 418·8 4184 479·0 
17 16 577·4 548·4 528·6 519·2 512·0 507·6 4654 451·6 429·8 418·2 419·6 419·7 483·1 
18 17 578·6 548·7 534·7 528·9 519·8 5114 467·6 458·2 433·1 419·3 420·3 419·8 486·7 
19 18 i 581·1 548·6 541·3 537·5 524·5 514·5 472·4 465·2 441·2 422·3 420·2 420·3 490·8 
20 19 j 

581·7 550·5 545·6 541·6 526·4 515·0 474·6 469·3 450·0 427·2 422·0 420·7 493·7 
21 20 582·5 552·7 5504 544·1 522·4 513·9 477·2 469·0 452·9 431·5 425·4 422·5 4954 
22 21 582·2 555·7 550·5 543·4 517·0 507·9 474·0 467·9 454·5 432·5 426·5 423·4 494·6 
23 22 586·1 557·7 550·2 541·0 511·9 5004 473·8 465·8 455·7 429·3 425·6 424·3 493·5 

0 23 590·5 558·4 545·6 535·6 508·2 490·3 468·9 461·8 454·8 430·2 428·9 426·6 491·6 
1 0 591·3 561·4 542·6 531·1 507·9 486·6 466·1 460·2 455·5 433·2 432·9 429·8 491·5 
2 1 595·9 566·4 545·5 534·8 513·8 489·7 468·9 465·0 465·7 436·7 435·8 433·0 495·9 
3 2 602·2 572·4 552·1 541·6 519·3 493·8 4724 473·5 477·1 443·2 440·9 439·5 502·3 
4 3 607·9 581·9 560·1 549·2 528·8 500·6 479·0 481·1 483·3 447·4 445·5 450·0 509·6 
5 4 609·1 583·5 570·1 551·9 534·1 509-4 485·9 487·9 485·8 451·2 447·7 450·7 513·9 
6 5 610·7 587·0 583·0 555·5 540·5 513·4 489·7 489·9 489·2 448·0 447-4 453·9 517·3 
7 6 610·3 583·2 579·0 558·8 540·5 514·3 490·3 487·3 475·0 444·0 447·1 453·8 515·3 
8 7 613·2 576·2 569·3 556·6 535·5 512-4 489·6 478·8 470·0 440·9 443·3 449·5 511·3 
9 8 611·1 572·8 562·2 549·9 531·6 510·3 486·0 472·7 464·1 438·2 439·8 437·1 506·3 

10 9 601·2 566·3 552·4 543·8 525·4 505·1 479·3 459·3 455·6 436·0 433·7 434·9 4994 
11 10 582·5 563·2 541·9 535·8 521·6 499·4 474·8 458·1 445·1 432·2 428·9 431·9 492·9 
12 11 574·3 555·2 538·1 528·6 517·7 494·9 471·0 444·8 437·6 420·0 424·4 428·0 I 486·2 

TABLE XXXVI.-Diurnal Variations of the Vertical Oomponent of Magnetic Force in 1845. 

Mak. Jan. Feb. 
M.rr. 

March. April. May. June. July. Aug. Sept. Oct. Nov. Dec. Year. 

--------------------------
h. 0'00 000 0'00 0'00 0'00 0'00 0'00 0'00 0'00 0'00 0'00 0'00 0'00 

12 0091 0014 0097 0000 0102 0085 0032 0000 0115 0021 0047 0075 0030 
13 0076 0006 I 0043 0075 0013 0093 0019 0000 0000 0000 0039 0033 0006 
14 0000 0000 I 0034 0063 0020 0113 0000 0015 0050 0000 0000 0027 0000 
15 0053 0019 0000 0205 0000 0158 0003 0013 0038 0013 0007 0000 0016 
16 0082 0026 0085 0185 0147 0210 0044 0081 0083 0035 0015 0013 0057 
17 0094 0029 0146 0282 0225 0248 0066 0147 0116 0046 0022 0014 0093 
18 0119 0028 0212 0368 0272 0279 0114 0217 0197 0076 0021 0019 0134 
19 0125 0047 0255 0409 0291 0284 0136 0258 0285 0125 0039 0023 0163 
20 0133 0069 0303 0434 0251 0273 0162 0255 0314 0168 0073 0041 0180 
21 0130 0099 0304 0427 0197 0213 0130 0244 0330 0178 0084 0050 0172 
22 0169 0119 0301 0403 0146 0138 0128 0223 0342 0146 0075 0059 0161 
23 0213 0126 0255 0349 0109 0037 0079 0183 0333 0155 0108 0082 0142 

0 0221 0156 0225 0304 0106 0000 0051 0167 0340 0185 0148 0114 0141 
1 0267 0206 0254 0341 0165 0031 0079 0215 0442 0220 0177 0146 0185 
2 0330 0266 0320 0409 0220 0072 0114 0300 0556 0285 0228 0211 0249 
3 0387 0:36l 0400 0485 0315 0140 0180 0376 0618 0327 0274· 0316 0322 
4 0399 0377 0500 0512 0368 0228 0249 0444 0643 0365 0296 0323 0365 
5 0415 0412 0629 0548 0432 0268 0287 0464 0677 0333 0293 0355 0399 
6 0411 0374 0589 0581 0432 0277 0293 0438 0535 0293 0290 0354 0379 

7 0440 0304 0492 0559 0382 0258 0286 0353 0485 0262 0252 0311 0339 

8 0419 0270 0421 0492 0343 0237 0250 0292 0426 0235 0217 0187 0289 

9 0320 0205 0323 0431 0281 0185 0183 0158 0341 0213 0156 0165 0220 

10 0133 0174 0218 I 0351 0243 0128 0138 0146 0236 0175 0108 0135 0155 

11 0051 0091 0180 0279 0204 0083 0100 0013 0161 0053 0063 0096 0088 
I 



VERTICAL COMPONENT OF MAGNETIC FORCE, 1845. 

TABLE XXXVII.-List of Days in each Month of 1845 upon which the Vertical Component 
of Magnetic Force was least disturbed. 

I 

May. I June. 
i 

, 
Jan. Feb. March. April. July. 

Aug ... 1 "e
p
.':._ 

Oct. Nov. Dec. 

----------------------- ----------
d. d. d. d. d. d. d. d. d. d. d. d. 
1 1 3 1 2 2 2 7 6 1 4 1 
2 3 

I 

4 2 3 3 3 11 11 3 7 5 
3 4 5 4 5 6 4 12 15 6 8 6 
4 7 6 I 5 6 7 5 13 16 7 10 8 
6 8 7 7 9 12 12 14 20 8 12 9 
7 ]0 8 11 13 13 14 16 22 11 1 :3 10 
8 11 11 12 21 14 15 19 23 13 14 11 

13 Ig 
1 

12 17 23 16 17 20 29 15 15 12 
15 14 13 22 24 17 18 21 16 19 15 
17 15 28 23 26 19 21 22 17 20 16 
18 17 31 27 20 22 23 18 21 17 
21 18 29 21 23 27 23 22 18 
31 19 23 26 24 24 19,20 

i 

25 29 27 25 22, 23 
26 30 

I 
30 27 24,26 

27 31 ; 28 27,29 
I I I I 

21 

TABLE XXXVIII.-Hourly Means of the Balance Magnetometer Micrometer Readings corrected 
for Temperature, for the least disturbed days in each 1\1:onth of 1845, corrected so that the Mean 
of each JVlonthlySeries equals the true Monthly Mean. 

M k II I . I Iii I' M~ T. i~l~ March. Aprtl. ~I June. July. Aug. I Sept. oct~~i~li Year. 

h. MiC.Div.!Mic.DiV. Mie.Div. Mic.Div. Mic.Dlv. Mic.Div. Mie.Diy. Mic.Div.IMie.Div. Mic.Div. Mic.Div.j Mie. Div. Ij Mic.Div. 

12 588.3
1 

559·8 542·7 526·2 513·9 496·6 468·5 454.41441.0 42]·0 424·5 I 428·8 i.: 488·8 
13 587·9 558·3 543·6 528·0 514·6, 497·4 468·4 454·4 439·9 422·0 424·3 427·91: 488·9 
14 587.5 1

1

556.2 545·1 531·8 516·8 499·9 470·2 456·5 I 444·8 423·5 422·7 426·0 II 490·1 
15 586·3 556·8 544·8 533·3 519·5 505·2 472·0 459·0 444·7 423·1 422·7 425·0 Ii 491·0 
16 585·3 557·2 545·0 533·3 523·5 510·6 476·2 463·2 446·9 423·2 422·0 424·0 I 492·5 
17 ! 583·3 557·5 545·7 534·5 525·5 514·6 478·1 466·1 447·3 422·5 422·3 423.7! 4934 
18 584·5 556·6 546·3 536·9 525·6 517·8 479·9 469·7 451·0 423·2 422·1 425·0 'I' 494·9 
19 584·9 557·1 548·0 542·1 526·8 517·6 477·6 473·1 457·5 426·8 423·6 425·4 496·7 
20 1586.3 557·8 550·5 545·1 522·3 517·0 477·5 470·0 459·3 429·0 427·3 427·0 I 497·4 
21 585·3 557·9 550·0 543·9 518·3 510·3 473·3 470·2 458·7 430·6 428·0 428·1 I 496·2 
22 ,587·8 5594 448·5 541·5 512·2 501·9 473·0 465·3 456·7 428·6 428·3 428.111494 .. 3 
23 589·5 559·1 544·0 534·1 507·3 491·7 466·3 459·2 454·0 4284 431·3 430·1 491·2 
o 589·7 560·4 540·8 527·6 503·9 488·7 462·5 457·6 449·1 428·9 435·2 4324 I 489·7 
1 5934 561·7 542·1 529·8 509·4 491·3 463·2 460·3 454·8 431·9 437·5 434·3 II 492·5 
2 596·6 564·9 545·7 535·2 515·7 494·9 466·3 465·8 464·8 438·0 440·7 439·3:i 497·3 
3 597·9 569·3 551·8 538·7 522·6 498·9 473·6 471·8 470·1 444·5 442·0 442.911 502·0 
4 598·0 570·7 556·0 540·3 526·8 504·6 480·0 476·5 469·7 448·9 441·7 441.6

1
:

1 

504·6 
5 595·7 569·8 555·9 541·1 529·6 506·4 4834 476·21 464·8 447·4 439·9 439.8 ,1 504·2 
6 595·2 568·4 553·8 542·2 529·3 507·7 484·3 471·7 459·5 443·7 438·1 439·2 i 502·8 
7 596·6 566·4 551·6 542·9 526·2 506·5 482·8 465·7 454·9 440·2 436·3 437·2,i 500·6 
8 595·8 565·6 551·8 540·1 523·6 505·5 480·4 462·5 453·6 436·2 435·2 435.2: 498·8 
9 595·4 565·1 548·1 537·3 518·8 502·0 476·1 4604 452·3 4314 432·3 432·3 II 496·0 

10 591.7

1 

562·7 545·7 533·0 515·5 4984 \ 472·8 458·3 445·9 428·1 430·8 432·2 ',I 492·9 
11 [I 587·9 ~59.6 543·1 528·3 5134 495·8 468·7 454.71 439·7 423·1 I 428·3 429·3 II 489·3 

MAG. AND MET. OES. 1845 AND 1846. F 
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TABLE XXXIX.-Mean Variations of the Vertical Component of Magnetic Force, with reference to 
the Moon's Hour-Angle, for each Lunation, for the Six Summer and Seven Winter Lunations, 
and for the whole Thirteen Lunations of 1845. 

LUNATIONS. 
Moon's 
Hour-

1st. I 2d. 14th. Sum- i Win-
I 

Angle. 3d. 5th. 6th. 7th. 8th. 9th. 10th. 11th. 12th. 13th. Year. 

~-I-;;-
mel'. iter. 

-------------- --- ----- '-- '-;;-1-;;;- '-'-
000 0'00 o·on 0'00 0'00 O'O(J 0'00 000 0"10 0'00 0'00 0'00 

0 0]68 0051 ,012810198 0189 0032 0078 0017 0218 0048 0097 0160 0048 0046 i 0055 0041 
1 0172 0052

1
0077/0181 0213 0036 0100 0054 0218 0101 0097 0212 0057 0058 i 0065 0052 

2 0170 00391 0064 0117 0208 0043 0094 0058 0248 0162 0103 0203 0051 00521 0069 0051 
3 0140 0014 0028,0161 0202 0068 0094 0055 0209 0173 0070 0177 0047 0056

1 

0048 0041 
4 0079 0019 0005 0162

1
0164 0097 0093 0061 0198 0109 0067 0072 0048 0054 0012 0021 

5 0014 0017 0000 0163 0166 0105 0081 0060 0180 0129 0042 0071 0042 0050 0000 0013 
6 0040 0065 0012 0176 0135 0107 0085 0085 0139 0178 0034 0048 0036 0046 0014 0019 
7 0086 0055 0042 0099 0161 0114 0066 0105 0122 0177 0030 0044 0013 I 0036 

0019 0017 
8 009110026 0076 0060 0217 0096 0066 0091 0101 0177 0036 0031 0018 0030 0020 0014 
9 0000 0023 0126 0000 0226 0099 0066 0061 0068 0157 0056 0000 0017 0011 0009 0000 

10 0017 0043 0152 0148 0243 0095 0041 0048 0090 0243 0073 0020 0020 0035 0008 0026 
11 0146 0058 0175 0228 0245 0078 0046 0036 0069 0197 0095 0016 0036 0041 0058 0040 
12 0144 0078 0255 027] 0239 0091 0050 0027 0000 0166 0092 0075 0034 0037 0076 0048 
1:3 0179 0097 02:33 0293 0250 0100 0049 0073 0053 0121 0075 0085 0049 0061 0075 0058 
14 0215 0129 0236 0290 0262 0086 0033 0078 0060 0120 0073 0071 0052 0059 0083 0062 
15 0200 0131 0245 0320 0252 0086 0033 0078 0042 0129 0084 0061 0045 0060 0083 0062 
16 0187 0] 14 0269 0298 0248 0081 0038 0056 0032 0122 0084 0085 0044 0050 0084 0058 
17 0182 0096 0268 0212 0211 0079 0029 005710046 0131 0089 0080 0024 0030 0079 0047 
18 0209 0075 0244 0226 0146,0061 0027 0050 10062 0147 0084 0078 0029 0020 0079 0041 
19 0178 0056 0219 0240 0118 ' 0050 0005 005810089 0114 0057 0060 0011 0018 0054 0027 
20 ' 0157 0030 0229 0233 0000 10047 0000 0051 012210093 0044 0031 0008 I 0000 0040 001l 
21 0180 0035 0167, 0242 0092 0046 0015 0040 0151 0064 0000 0025 0000 I 0022 0022 0012 
22 0221 0004 0176' 0294 0185 i 0018 0041 0017 015610054 0010 0040 0005 , 0043 0028 0025 
23 0172 0000 0126:0254 018810000 0049 0000 0176 0017 0036 0037 0010 I 0036 0012 0013 
24 i 0162 0041 0057 0225 0126 0012 0069 0021 I 0203 0000 0079 0114 0016 I 0034 0022 0017 

I 
I 

TABLE XL.-Differences between the Hourly Means of the Balance Micrometer Readings for the whole 
Series in each Month, and those for the selected Days; or Table XXXV. minus Table XXXVIII. 

I I I' 
~f(';'1 .Jan. Feb. }Iarch. April. i .May. 1 June. July. Aug. Sept. Oct. Nov. Dec. Year. 

_"_' ._. " ___ . ____ -_1 __ , ____________________ _ 
h. . .\;:~.Djv. l\.fic.Div. l\Iic.Div. ,\[ic.Div. Mic.Div.IMiC.DiV. Mic.Div . .\lic.Div. Mic.Div. Mic.Div. Mic.Div. Mic.Div. Mic.Div. 

12 - 10·0 - 12·6 - 12·9 
13 - 1l·1 -11·9 -19·2 
14 -18·3 -10-4 -21·6 
15 -11·8 - 9·1 -24·7 
16 - 7·9 - 8·8 - 16·4 
17 - 4·7 - 9·0 -1l·0 
18 - 34 - 8·0 - 5·0 
19 I - 3·2 - 6·6 - 2·4 
20 : - :~·8 - 5·1 - 0·1 
21 - :3·1 - 2·2 + 0·5 
22 1- 1·7 - 1·7 + 1·7 
2:3 ,+ 1·0 - 0·7 + 1·6 
o + 1·6 + 1·0 + 1·8 
1 + 2·5 + 4·7 + 3·4 
2 + 5·(j 7·5 + 6·4 
3 + 10·0 12·6 + 8·3 
4 +11·1 +12·8 +14·1 

+ 15·0 + 17·2 +27·1 
+15·1 +14·8 +25·2 
+ 16·6 + 9·8 17·7 
+15·3 + 7·2 +10·4 
+ 5·8 i+ 1·2 + 4·3 
- 9.2: + 0·5 - 3·8 

5 
6 
7 
8 
9 

10 
11 - 1 :~.61- 44 - 5·0 

-25·5 - 64 
-19·8 -16·0 
-24·8 -17·5 
-12·1 -22·2 
-14·1 -1l·5 

5·6 - 5·7 
+ 0·6 - 1·1 

0·5 - 04 
1·0 + 0·1 
0·5 - 1·3 
0·5 - 0·3 

+ 1·5 + 0·9 
+ 3·5 + 4·0 
+ 5·0 + 4·4 
+ 6·4 + 3·6 
+ 10·5 + 6·2 
+ 11·6 + 7·3 
+ 14·4 + 10·9 
+ 16·6 + 11·2 
+ 13·7 + 9·3 
+ 9·8 + 8·0 
+ 6·5 + 6·6 
+ 2·8 + 6·1 
+ 0·3; + 4·:~ 

-1·5 
-1·5 
- 2·0 
-2·8 
-3·0 
-3·2 
-3·3 
-2·6 
-3·1 
-2-4 
-1·5 
-1·4 
-2·1 
-1·6 
-1·1 
+ 1·7 
+4·8 
+7·0 
+6·6 
+5·9 
+4·8 
+:3·1 
+ 1·0 
-0·9 

- 4·3 -10·9 - 8·0 
- 5·5 -10·9 - 18·4 
- 9·2 -11·5 -18·3 
- 10·7 -14·2 - 19-4 
-10·8 -11·6 -17·1 
- 10·5 - 7·9 - 14·2 
- 7·5 - 4·5 - 9·8 
- 3·0 - 3·8 - 7·5 
- 0·3 - 1·0 - 6·4 
+ 0·7 - 2·3 - 4·2 
+ 0·8 + 0·5 - 1·0 
+ 2.61+ 2·6 + 0·8 
+ 3·6 + 2·6 + 6·4 
+ 5·7 + 4·7 + 10·9 
+ 6·1 + 7·7 + 12·3 
+ 5·4 + 9·:3 + 13·2 
+ 5·9 + 11·4 + 16·1 
+ 6·:~ + 13·7 + 244 
+ 6·0 + 15·6 + 15·5 
+ 6·8 +13·1 +15·1 
+ 5·6 + 10·2 + 10·5 

! ~:~ i = f):; : ~:~ 
+ 2·3 1- 9·9 - 2·1 

I i 

-4·2 
-7·3 
-8·8 
-7·1 
-5·0 
-3·2 
-0·9 
+0·4 
+2·5 
+ 1·9 
+0·7 
+ 1·8 
+4·3 
+4·8 
+5·2 
+2·9 
+2·3 
+0·6 
+0·3 
+0·7 
+2·0 
+4·6 
+4·1 
- :3·1 

-1·7 - 2·9 
-2·3 - 6·2 
-4·6 - 4·9 
- 3'91- 6·6 
-24 - 4·3 
-2·0 '- 3·9 
-1'9 - 4·7 
-1·6 - 4·7 
-1·9 - 4·5 
-1·5 - 4·7 
-2·7 - 3·8 
- 2·4 - 3·5 
-2·3 - 2·6 
-1·7 - 1·3 
+0·2 + 0·2 
+3·5 + 7·1 
+6·0 + 9·1 
+7·5 + 14·1 
+ 9·0 + 14·6 
+7·0 + 12·3 
+ 4·6 + 1·9 
+ 1·4 + 2·6 
- 1·9 - 0·3 

i -:~.9 - 1.3 

- 8·4 
-10·9 
-12·7 
-12·0 
- 94 
- 6·7 
- 4·1 
- 3·0 
- 2·0 
- 1·6 
- 0·8 
+ 0-4 
+ 1·8 
+ 3-4 
+ 5·0 
+ 7·6 
+ 9·3 
+ 13·1 
+ 12·5 
+ 10·7 
+ 7·5 
+ 3·4 

0·0 
- 3·1 
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TABLE XLI.-Mean Difference of a Single Observation of the Balance Magnetometer from HlP 
Monthly Mean at the corresponding hour, for each Civil Day and Week in 1845. 

I 
Civil 
Day. 

Jan. Feb. March. April. May. June. July. Aug. Sept. Oct. Nov. Dec. 

--- --- ---
Mie. Diy. Mic. Diy. Mic.Diy. l\Iie. Diy. Mie.Diy. Mic.Div. l\Iie. Dly. ]\fie. Diy. Mie.Diy. l\Iie. Diy. Mie.Diy. ':\Ii<'. Diy. 

1 29·7 14·4 15·2 12·9 65·6 [14·8] 20·4 23·7 14·7 18·3 14·6 8·3 

2 24·6 [19·0] [12·2] 8·7 13·8 7·1 17·1 31·0 30·2 5·6 [19·4] 4·8 

3 18·7 17·2 13·8 15·7 11·4 8·9 11·0 [ 16·6J 40·2 16·7 8·4 91·9 

4 13·7 11·7 ) 3·4 13·1 [26·8] 23·2 14·3 13·2 30·8 8·5 22·8 41·4 

5 [16.1] 37·8 13·5 16·9 23·3 14·1 14·2 11·2 21·7 [11·7] 47·5 38·8 

6 13·9 21·6 14·5 [14·1] 22·7 4·6 [11·8] 7·9 30·9 21·3 24·8 26·1 

7 11·0 11·7 14·2 10·3 24·0 6·7 10·9 6·3 [20·7] 11·8 11·2 [25.1] 

8 14·5 10·3 10·6 9·2 27·0 [10.2] 9·6 12·2 20·3 6·1 15·7 22·0 

9 44·5 [11.2] [ 12·3] 19·6 13·6 16·2 10·6 12·9 9·8 14·9 [12·7] 14·;2 

10 19·4 5·5 8·6 10·6 10·8 12·3 12·8 [13·1] 10·7 29·4 6·2 8·4 

11 13·6 7·9 11·8 13·4 [16·5] 7·2 3·5 16·9 12·5 16·9 11·3 11·7 

12 [18.4] 10·1 14·0 16·2 19·3 8·9 19·6 14·4 13·2 [18.0] 7·0 5·7 
13 12·6 7·4 84 [23.1] 14·9 13·2 [13·9] 15·9 8·5 8·7 11·8 20·1 

14 11·2 8·6 9·4 85·6 13·6 9·3 16·6 13·0 [12·7] 20·1 10·9 [10·3] 

15 94 94 10·4 6·7 184 [13.0] 15·2 20·2 15·7 17·9 9·2 6·6 
16 9·6 [10·0] [ 9·7] 6·0 13·3 13·7 15·9 24·4 15·4 4·6 [11·1] 10·6 

17 11·8 7·4 11·9 12-4 12·3 15·2 4·8 [16·8] 10·7 12·1 18·2 7·4 
18 9·6 10·2 8·1 14·3 [16·8] 17·8 13·5 20·1 36·6 11·9 10·7 5·6 

19 [23·3] 17·0 10·2 15·6 33·0 15·4 12·0 12·0 21·5 [14.3] 5·6 8·4 

20 89·4 19·2 44·0 [12.4] 14·4 15·1 [10.3] 11·4 11·9 1:3·2 10·9 7·2 

21 10·5 16·1 17·9 12·7 9·2 21·8 4·8 14·1 [19.9] 19·6 6·3 (10·0] 

22 9·2 11·2 16·2 10·3 8·5 [12·0] 12·3 11·5 11·4 24·3 10·2 10·0 

23 8·4 [25.1] [27·4] 9·3 11·4 4·4 14·2 12·6 17·1 6·5 [12·9J 12·8 

24 25·7 34·4 35·9 9·0 10·0 8·7 19·6 [12·5J 17·7 10·4 14·5 16·0 
2;j ]4·8 41·0 33·7 23·1 [ 9·9] 6·6 58·6 14·1 69·3 14·5 11-4 34·1 

26 [17·8J 28·6 16·6 12·0 9·2 6·4 6·3 13·2 19·8 [11·8] 23·9 39·6 

27 10·6 8·8 16·0 [22·7] 10·0 5·7 [17·4J 9·4 15·4 104 40·1 28·7 

28 14·8 8·3 9·9 51·2 10·3 9·8 5·2 13·7 [26·6] 15·4 32·8 [304] 

29 32·8 11·3 21·8 12·2 [13·2] 9·5 33·2 154 ] 3·6 34·0 19·3 

30 13·8 
i 

[12·3] 19·2 12·2 19·8 5·3 

I 
46·7 21·3 1"5·9 

i 
[35·3] 34·2 

31 19·4 
I 

14·9 25·5 
I 

12·5 [29·8] 74 
I 

26·7 

TABLE XLII.-Mean Difference of a Single Observation of the Balance Magnetometer from the 
Monthly Mean at the corresponding hour, with reference to the Moon's Age and Declination, 
for 1845. 

. I I I After After 
Moon's Mean Moon's Mean I ~Ioon Mean Moon Mean 
Age. Difference. Age. Difference. i farthest Difference. farthest Difference. 

North. North. 
____________ 1 ______ ------

Day. 
15 
16 
17 
18 
19 I 

20 i 
21 
22 
23 
24 

25 II 

26 
27 
28 ! 

29 I 
I 

Mie. Diy. 

13·3 
14·5 
15·8 
154 
14·9 
14·6 
20·2 
14·7 
16·0 
18·3 
20·0 
154 
17·9 
21·0 
21·0 

Day. 
o 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

Mie.Div. 

17·6 
17·8 
15·3 
13·5 
18·8 
17·5 
18·2 
14·0 
19·8 
14·5 
124 
12·8 
22·2 
15·5 
15·2 

Day. 
o 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
1 :3 

]\fie. Diy. 

12·5 
17·5 
14·2 
25·7 
15·4 
16·1 
14·3 
16·7 
18·7 
19·3 
21·2 
17·5 
14·9 
15·5 

Day. 
14 
15 
16 

17 I 18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

l\Iie. Diy. 

17·2 
114 
14·5 
29·6 
17·8 
15·2 
18·2 
13·3 
134 
18·5 
11·3 
13·8 
13·3 
14·3 
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TABLE XLIII.-Mean Difference of a Single Observation of the Balance Magnetometer from the 
Monthly Mean at the corresponding hour, for each Hour in each Month in 1845. 

Mak. Jan. Feb. March. April. May. June. 
M.T. 

July. Aug. Sept. Oct. Nov. Dec. Year. 

--- ----- ------------------- ---
h. Mic. Mic. Div. ~Iic. Div. Mic.Div. Mic. Div. Mic. Div. Mic.Div. Mic.Div. Mic.Div. Mic.Div. ~Iic.Div. Mic.Div. Mic.Div. 

12 25·3 26·5 23-4 49-4 22·5 9·2 14·1 24·3 18·8 18·1 13·1 18·1 21·9 
13 23·3 24·3 30·1 36·1 35·9 9·5 16·0 24·5 25·7 18·3 14·1 15·8 22·8 
14 36·3 22·6 31·5 44·2 36·8 9·7 20·8 25·5 25·0 19·1 17·7 15·2 25·4 
15 30·3 19·5 32·8 25·9 42·1 10·0 23·3 28·2 28·8 17-4 17·8 16·8 24·4 
16 26·5 18·2 24·0 31·5 27·7 10·6 22·1 25·1 27·8 15·8 16·5 16·1 21·8 
17 21·8 18·4 17·9 18·7 20·7 11·7 22·0 20·7 29·0 13·9 16·3 17·8 19·1 
18 19·7 17·7 11·2 10·9 16·7 11·3 18·4 16·7 27·1 12·5 16·9 17·3 16·4 
19 18·3 15·1 8·4 12·3 15·2 11·4 15·2 15·7 22·1 11·6 16·7 16·1 14·8 
20 18·1 13·4 7·4 12·3 13·7 11·7 12·7 14·5 22·2 9·9 16·5 16·0 14·0 
21 17·0 11·1 7·2 12·5 15·5 10·9 11·6 13·8 18·1 10·9 15·4 15·8 13·3 
22 14·5 10·8 7·4 12·4 15·1 10·4 10·4 11·5 15·0 10·8 15·1 15·7 12·4 
23 11·2 10·7 7·1 9·7 13·7 10·1 9·5 10·5 13·0 9-4 13·4 15-4 11·1 

0 11·4 10·7 7·5 9·8 13·8 9·2 9·8 10-4 13·3 10·1 12-4 15·7 11·2 
1 11·8 10·9 7·7 11·6 13·9 10·0 9·4 11·9 19·9 10·5 13·1 15·6 12·2 
2 12·7 11·6 7·2 10·8 13·;3 11·6 11·1 12·6 23·3 11·0 14·8 16·5 13·0 
3 14·9 15·8 8·8 15·0 13·2 13·0 10·9 12·6 23·3 13·5 18·2 28·0 15·6 
4 14·9 14·3 12·4 13·6 12·7 15·7 12·9 16·6 21·8 17·1 20·9 31·8 17·1 
5 15·1 19·6 28·1 14·6 13·4 16·0 13·6 18·7 31·5 18·2 22·5 39·4 20·9 
6 16·8 17·1 24·8 

I 
15·7 14·0 14·8 13·1 14·8 19·4 16·3 26·0 39·7 19·4 

7 17·1 10·5 16·6 12·9 11·3 15·1 12·2 10·8 17·2 15·3 23·0 35·6 16·5 
8 16·5 9·7 12·6 9·3 9·1 13·9 10·5 7·1 14·5 13·9 19·9 21·6 13·2 
9 15·5 13·7 11·1 6·6 7·8 11·9 10·4 18·3 11·2 12·2 16·1 21·9 13·1 

10 24·2 14·3 14·2 11·1 7·9 10·9 9·8 13·5 16·0 10·5 13-4 18·4 13·7 
11 26·7 19·3 14·0 13·9 11·5 11·7 9·2 23·5 19·6 17·8 13·3 18-4 16·6 

V ARIATIONS OF MAGNETIC DIP. 

TABLE XLIV.-Variations of Magnetic Dip, with reference to the Moon's Age, Declination, and 
Distance from the Earth, as deduced from Tables XIX. and XXXII. 

Variations I 
I 

Variations I After Variations After Variations Before Variations Before Variations 
Moon's of Moon's of Moon of Moon of and of and of 
Age. .Magnetic Age. Magnetic farthest Magnetic farthest Magnetic after Magnetic after Magnetic 

Dip. Dip. North. Dip. North. Dip. Perigee. Dip. Apogee. Dip. 
------- ----------- --------------

D<ty. Day. I Day. I Day. Day. I Day. I 

15 0·215 0 0·144 0 0·114 14 0·056 7 0·287 7 0·106 
16 0·219 I 0·228 1 0·110 15 0·010 6 0·166 6 0·270 
17 0·219 2 0·402 2 0·068 16 0·032 5 0·235 5 0·087 
18 0·313 3 0·246 3 0·178 17 0·300 4 0·160 4 0·100 
19 0·318 4 0·175 4 0·139 18 0·594 3 0·287 3 0·192 
20 0·295 5 0·413 5 0·265 19 0·267 2 0·231 2 0·076 
21 0·337 6 0·260 6 0·318 20 0·187 1 0·069 1 0·171 
22 0·254 7 0·229 7 0·379 21 0·191 P 0·000 A 0·059 
23 0·171 8 0·451 8 0·342 22 0·128 1 0·100 1 0·154 
24 0·259 9 0·189 9 0·263 23 0·104 2 0·445 2 0·267 
25 0·228 10 0·091 10 0·234 24 0·091 3 0·567 3 0·166 
26 0·000 11 0·103 11 0·162 25 0·036 4 0·288 4 0·069 
27 0·028 12 0·110 12 

I 

0·209 26 0·000 5 0·167 5 0·296 
28 0·018 13 0·092 13 0·218 27 0·056 6 0·199 6 0·215 
29 0·052 14 0·104 7 0·188 7 0·192 
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TABLE XLV.-Diurnal Variations of the Magnetic Dip in 1845, as deduced from Tables XXIII. 
and XXXVI. 

I Ii ~Iak.! .Jan. Ji'eb. March. April. :May. June. July. Aug. Sept. Oct. Nov. I, Dec. I Year. 
l' • T. I 

, I 

--1 1
'--,--1 , , --- --, - -, -- -, --, - ------- -, -\ -, -

;'~ '0.924 0·310 0·101 0.95811.279 1·039 1.2611 0·625 0·807 0·49:3 0·661 1.3341 0·609 

13 1·010 0·373 0·524 1·276 i 1·353 1·264 1·491 0·945 0·507 0·330 0·537 1·180 0·692 

14 1·6820·5190·8612·304 1·502 1-406 1·595 1·1770·9070·3910·4810·959 0·941 

15 0·598 0·526 0·362 1·233 1·502 1·508 1·631 1·034 0·745 0·123 0·325 0·797 0·658 

16 0·336 0·289 0·676 1·405 1·687 1·574 1·857 1·091 0·746 0·000 0·199 0·530 0·659 

17 0·097 0·234 0·380 1·254 1·959 1·876 2·100 1·411 0·612 0·103 0·100 0·291 0·661 

18 0·038 0·000 0-479 1-479 2·121 2·194 2·306 1·858 1·032 0·230 0·000 0·178 0·786 

19 0·000 0·068 0·713 1·750 2·758 2·610 2·646 2·573 1·951 0·463 0·224 0·435 1·142 

20 0·251 0·293 1·320 2·530 3·292 3·138 3·230 3·154 2·520 1·234 0·922 0·609 1·667 

21 0·310 0·821 1·712 3·242 3·524 3·410 3·534 3-491 2·950 1·909 1·625 0·976 2·085 

22 

23 

o 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

0·700 0·979 2·176 3·543 3-445 3-472 3·625 3·402 3·213 2·044 1·597 1·360 2·256 

0·572 0·932 1·729 3·258 3·141 2·867 3·015 2·890 I 2·515 1·951 1·689 1·635 1·976 

I 
0·513 0·745 1·121' 2·724 2·513 1·895 2·425 2·031 1·813 1·632 1.2931 1·529 1·479 

I 
0·310 0·493 0·824 1·957 1·780 1·308 1·804 1·106 1·111 0·942 0·938 1·166 0·938 

0·470 0·290 10.154 1·262 1·304 0·811 1·161 0·968 1·003 0·819 0·830 0·987 0·631 

0·511 0.182
1 

0·059 0·741 0·777 0·511 0·710 0·352 0·788 0·591 0·730 0·975 0·370 

0·535 0·373 0·046 0·294 0·273 0·419 0·534 0·252 0·610 0·638 0·880 0·767 0·262 

0·537 0·429 0·288 0·072 0·157 0·203 0·318 0·211 0·470 0·520 0·673 0·719 0·176 

0·553 0·350 0·240 0·000 0.0001 0·067 0·000 I 0·259 0·000 0·259 0·754 0·000 0·000 
i 

0·800 0·209 0·100 0·077 0·127 0·000 0·306 0·000 I 0·155 0·212 0·833 0·506 0·070 

0·687 0·225 0·373 0·426 0-476 0·269 0·352 0·32:J 0·602 0·254 0·848 1·320 0·306 

0·569 0·183 0·000 0·532 0·699 0·471 0·806 0·435 0·306 0·227 i 0·852 1·218 0·318 

0·764 0·531 0·B2 0·525 0·986 0·636 1·149 0·502 0·512 0-457 0·764 1·183' 0·472 
i : I 

0·731 0. 255 1 0·062 0·623 I 1·132 0·892 1·099 0.404
1 

0·356 0-419 I 0.717! 1·153 0·447 

MAG. AND MET. ODS. 1845 AND 1846. G 
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TABLE XLVI.-Variations of Magnetic Dip, with reference to the Moon's Hour-Angle, for 1845, 
as deduced from Tables XXVI. and XXXIX. 

Moon's LUNATIONS. Moon's I LUNATIONS. Moon', II LUNATIONS. 

Hour- -- -------
I 

Hour- - Hour- - -
Angle. 

Summer. Winter. I Year. 
Angle. 

Summer. -Winter. Year. Anol,. I 
o i Summer. Winter. Year. 

I 
-------------11·-11-' --, --,-h. , , , h. ' , I 

0 0·146 0·218 0·173 8 0·292 0·234 0·248 16 I 0·160 0·052 0·089 
1 0·081 0·086 

I 
0·073 9 0·421 0·203 0·292 17 

I 
0·297 0·035 0·145 

2 0·066 0·000 0·018 10 0·195 0·157 0·179 18 0·282 0·094 0·168 
3 0·000 0·023 I 0·000 11 0·118 0·128 0·111 19 

I 

0·263 0·118 0·173 
4 0·119 0·212 i 0·157 12 0·068 0·113 0·081 20 0·310 0·181 0·229 
5 0·115 0·195 I 0·146 13 0·115 0·157 0·126 21 i 0·276 0·108 0·174 
6 0·159 0·173 i 0·155 14 0·089 0·073 0·068 22 I 0·289 0·166 0·212 
7 0·228 0·130 i 0·164 15 0·136 0·118 0·115 23 ! 0·200 0·217 0·]97 

I 
24 1'1 0·202 

I 
0·161 I 0·167 

TABLE XLVII.-Variations of the Total Magnetic Force, with reference to the Moon's Age, 
Declination, and Distance from the Earth, as deduced from Tables XIX. and XXXII. 

iii, /' I variations" _ I Variations I After Variations After Variations Before Variations Before Variations 
Moon's of i Moon's of ,Moon of Moon of i and of and of 

Age. 'rotal 1 Age. I 'rotal farthest Total I farthest Total i after Total after Total 
Force.! 'Force. North. l<~orce. I North. Force. I Perigee. Force. Apogee. Force. 

1 !' ____ 1 _____________ _ 

~~. I O%~8.: D'd OOO~6 i D'd i OOi76 I ~4· O~~2! Dt O~~l Dt 01~3 
16 : 0055 I 1 0046 i1 I 0112 15 0148 I 6 0139 6 0093 
17 0030 i 2 0068 0138 16 0174 5 0118 5 0165 
18 0045: 3 0088 I 0000 17 0225 4 0127 4 0153 
19 0085: 4 0133 4 0068 18 0148 3 0099 3 0144 
20 0080 I 5 0102 5 0114 19 0177 2 0162 2 0177 
21 0020 I 6 0126 6 0138 20 0137 1 0157 1 0165 
22 0060 I 7 0054 7 0114 21 0196 P 0156 A 0116 
23 0094! 8 0000 8 0144 22 0173 1 0184 1 0037 
24 0051 I 9 0034 9 0149 23 0096 2 0225 2 0000 
25 0006 I 10 0088 10 0096 24 0144 3 0163 3 0070 
26 0042 11 0067 11 0167 25 0164! 4 0150 4 0103 
27 0005 12 0000 12 0149 26 0122 i 5 0176 5 0100 
28 0035 13 0036 13 0156 27 0149 6 0149 6 I 0115 
29 0028! 14 I 0051 I 7 0071 7 0134 



VARIATIONS OF TOTAL MAGNETIC FORCE, 1845. 

TABLE XL VIII.-Diurnal Variations of the Total Magnetic Force in 1845, as deduced from 
Tables XXIII. and XXXVI. 

! 
Mak. Jan. Feb. March. April. May. June. . July. Aug . Sept. Oct. Xov. Dec. Year. M.rr. 

[---- -- "---1---1 __ .' 

h. 0'00 0'00 0'00 0'00 0'00 0'00 0'00 0'00 0'00 0'00 0'00 0'00 0'00 
12 0166 00% 0138 0070 0177 0229 0138 0052 0085 0029 0065 0026 0063 
13 0143 0021 0043 0114 0081 0214 0102 0020 0000 0024 0069 0000 0031 
14 0000 0000 0000 0000 0073 0220 0073 0012 0010 00]8 0035 0015 0000 
15 0160 0019 0016 0248 0053 0255 0072 0024 0014 0057 0058 0005 0044 
16 0215 0049 0070 0211 0182 0301 I 0091 0086 0059 0091 0078 0044 0085 
17 0251 0057 0160 0323 0233 0309 I 0089 0121 0105 009:3 00H5 0069 0121 
18 0282 0080 0216 0387 0263 0308 0116 0147 0145 0110 0104 0085 0149 
19 0292 0092 0236 0401 0220 0272 0105 0117 0142 0135 0100 0063 0143 
20 0275 0092 0224 i 0349 0127 0209 0073 0056 0114 0102 006;') 0064 0108 
21 0266 0069 0186 I 0271 0050 0122 0011 0012 0088 0045 0006 0037 0059 
22 0266 0074 0137 0218 0007 0041 0000 0000 0074 0000 0000 0008 00:31 
23 0323 0085 0135 0192 0000 0000 0011 0010 0134 0018 0024 0004 0040 

0 0337 0134 0165 0200 0059 0059 0042 0079 0210 0080 0103 0046 0088 
1 0403 0209 0224 0313 0190 0148 0131 0219 0382 0183 0167 0114 0185 
2 0450 0289 0356 0449 0293 0238 0230 0318 0507 0260 0229 0196 0280 
3 0503 0395 0445 0577 0440 0336 0340 0455 0590 0325 0285 0302 0378 
4 0513 0392 0547 0648 0543 0433 0427 0533 0632 0358 0292 0330 0432 
5 0528 0421 0652 0706 0618 0494 0486 0557 0680 0:~38 0309 0367 0475 
6 0523 0391 0617 0746 0634 0517 0524 0526 0585 0324 0298 0437 0472 
7 0527 0335 0534 0717 0571 0505 0486 0467 0520 0297 0253 0344 0425 
8 0517 0299 0436 0615 0498 0457 0446 0374 0416 0266 0216 0139 0:352 
9 0430 0238 0374 0544 0413 0385 0334 0228 0361 0247 0155 0127 0281 

10 0224 0173 0256 0464 0347 0312 0255 I 0210 0235 018() 0115 0101 0202 
11 0145 0120 0225 0383 0294 0241 0222 I 0087 0176 0068 0075 0063 0137 

27 

TABLE XLIX.-Variations of the Total Magnetic Force with reference to the Moon's Hour-Angle 
for 1845, as deduced from Tables XXVI. and XXXIX. 

I Ii 
~~:~~ ! LUNA1'IONS. ~~:~~ 11 _____ LUNATIONS. _____ ~::n:~ II LUNATIONS. 

Angle. I I· Angle. I I Angle. I s I OUT' II ~ 

h. 
o 
1 
2 
3 
4 
5 
6 
7 

: Sum~ Wmter. ~~ Summer. '. Winter. i~~ __ I~~,~ter. :~~ 
I 0'00 0'00 0'00 h. I 0'00 I 0'00 i 0'00 h.,[ 0'00 I 0'00 : 0'00 
I 0062 0053 0053 8 I 0032 0016'1 0018 16 0065 II 0098 0078 
I 0081 0076 0074 9 0000 0008 0000 17[ 0031 0095 0062 
: 0076 0088 0078 10 0046 1 0012 I 0037 18 'I 0023 0089, 0053 
I 0087 0065 0070 11 0060 I 0064 I 0058 19 0023 0061 0039 
10073 0010 0034 12 0061 0084 110069 20 \ 0000 0041 0017 
I 0069 0000 0027 13 0080 0079 0074 21 0025 0030 0024 
I 0061 0016 0033 14 0081, 0095 i 0084 22 ,I 0045 0031 0033 
I 0044 0025 0030 15 0077: 0090 i 0079 23:\ 0047 I' 0010 0022 
I ! I 24 II 0045 I 0025 0029 
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TABLE L.-Ranges for en!ch Civil Day of t.he J\iagnetic Declination, and of the Horizontal and Ver­
t.ical Components of Magnetic Force, as deduced from all the Observations (Hourly, Term-Day, 
or Extra) made in 1845. 

Civil Decli- Hor. Vert. Decli- Hor. Vert. Decli- Hor. Vert. Decli- Hor. Vert. Decli- Hor. Vert. Decli- Hor. Vert, 
Day. nation. Compo Compo nation, Compo Compo nation. Compo Compo nation. Compo Compo nation. Compo Compo nation. Compo Comp, 

--!-----I-'-~~ - ----I-----------------
I 0'0 0'0 I 0'0 0'0 I 0'0 0'0 I 0'0 0'0 I 0'0 0'0 

JANUARY, I MARCH, MAY, JULY, SEPTEMBER. NOVEMBER, 

1 16'll 0322 0044 114'63 0251 0074 21'21 0602 0418 14'43 0435 0107 15'44 0476 0097 19'92 0561 0109 . 
2 10'65 0151 0024 .. ' '" .. , 9'53 0252 0019 8'70 0472 0040 26'46 0763 0083 ... .. , .. , 
3 3'81 0081 0009 H'07 0451 0025 12'17 0358 0022 10'87 0354 0043 :1 22'94 0487 0182 12'56 0225 0071 
4 4'55 0073 0016 7'24 0199 0018 , .. ..- .. , 14'59 0368 0032 I 15-20 0889 0085 13-46 0248 0066 
5 -" '" .. - 6'58 0172 002;) 9-93 0409 0028 9'87 0323 0042 16-34 0407 0077 34-39 0417 0214 
6 2-62 0095 0018 7'40 0193 0013 13'19 0400 0026 -.. _ .. _ .. 13-65 0416 0043 4'87 0200 0046 
7 ! 7'73 0225 0029 ll'36 0227 0043 14'14 0448 0030 15-06 0269 0081 .. - _ .. .. - 16'45 0358 0079 ' 
8 

1 5'3[1 0088 0015 9-06 0269 0031 12-36 0412 0035 14'76 0582 0098 20'75 0540 0110 7'18 0161 0032 
9 64'96 2622 0570 ", .. - .. , 14-56 0147 0029 14'53 0368 0066 1l-06 0468 0064 .. - .. , .. , 

10 32'09 2321 0133 12-20 0505 0055 11-17 0405 0030 14'69 0421 0061 I 10'21 0351 0050 18-24 0175 0022 
11 9-86 0193 0043 14'30 0235 0026 ... -.. ,,- 13'86 0451 0036 16-42 0347 0045 9-87 0210 0059 
12 _ .. _ .. .. , 7'48 0172 0022 14'41 0339 0045 9-38 0398 0046 13-36 0399 0094 7'1l 0171 0024-
13 10-21 0295 0041 12'24 0244 0036 12,71 0427 0043 .. , '" .. - 14'90 0423 0052 4-15 0153 0018 
14 10'56 0263 0037 20'99 0480 0072 14'14 0469 0100 12'52 0477 0027 .. ' .. , .. - 5'06 0154 0018 
15 16'28 04-19 0033 17'61 0351 0067 117'26 0543 0124 13'60 0361 0024 7'58 0319 0037 4-63 0161 0017 
16 5'95 0126 0033 .. - ... ... 18'44 0799 0082 12'15 0311 0041 13'89 0319 0023 .. . ... ,,-

17 11'53 0273 0027 16'96 0587 0092 ll'20 0609 0045 15'17 0377 0027 35'27 0682 0107 30'61 0692 0169 
18 6'92 0218 0014- ]6'66 0447 0069 .. , .. , ,,' 13'99 0364 0025 28'90 1182 0245 21'85 0351 0070 
19 -.. _ .. .. , 18'50 0414 0122 27-30 0885 0253 16'15 0392 0038 20'72 0419 0102 12'30 0217 0043 
20 42'00 1715 0479 23'48 0792 0382 15'76 0475 0035 ... ... -" 20-39 0545 0040 6'82 0141 0028 
21 21-50 0227 0049 17'65 oriSl 0100 12'91 0441 0066 ll'03 0493 0029 .. - ... .. , 6'33 0188 0019 
22 20'96 0819 0036 14'80 0322 0084 18'07 0493 0088 13'05 0,*34 0049 10'71 0308 0028 12-94 0368 0028 
23 20'40 0493 0066 ... ._, .. , 12-44 0386 0045 15'48 0462 0028 9'08 0364 0040 .. - ... .. -
24 :U-38 0813 0181 31-15 0973 0343 14'38 0573 0038 15'17 0552 0097 22-95 0496 0038 15-14 0381 0027 
25 30-14 0785 0121 27'75 0715 0269 .,' .. ' '" 35'64 0788 0239 35'05 1002 0461 8-44 0210 0015 
26 ... ... . .. 2;'5,63 0563 0137 8'19 0312 0020 ll'OO 0344 0030 11·74 0368 0090 7'36 0316 0042 
27 18'34 0479 0092 26'67 0934 0176 9'01 0337 i 0033 ... _ .. ... 34'57 0668 0185 9'91 0139 0021 
28 26·70 0664 0135 24'24 0326 0042 9'38 0::321 ! 0027 9'06 0389 0050 . " ... . .. 10'19 0571 0050 
29 29'95 0994 0193 20-94 0384 0082 10'87 03H ! 0036 10-90 0337 0029 11-12 0266 0058 1C'1l 0392 0064 
30 24-67 0532 0065 . ,. ." .., 16-99 0;')85 0053 11-23 0329 0044 14-60 0256 0062 ... ... ", 

31 5-58 0231 0043 10-02 i 0311 0024 34':27 0739 i 0112 13-55 0419 0046 

FEBRUARY_ APRIL_ .TUNE_ AUGUS'l'_ OCTOBER_ DECEMBER. 

1 9-55 0228 0024 10'34 I 0336 0021 .. .. - .., 34-40 1142 0173 13-52 0281 0043 5'18 0148 0022 
2 ... ..- ... 12-99 ! 0290 0031 10-76 0242 0031 19-93 0396 0122 8-50 0328 0061 12'13 0249 0036 
3 7-73 0183 0015 17'24- 0,126 0069 10-76 0351 OOH _ .. -.. .. , 16'45 0309 0055 125-61 4090 0543 
4 1,11'70 0164 00:27 14-23 0-117 0024 17-66 0407 0083 16-95 0745 0109 8'39 0336 0079 25-12 1275 0128 
5 16-35 0315 0224 13-9-1 0-131 0033 13'22 0438 00-j2 10-97 0448 0064 .. - .. - .. - 10-51 0262 0050 
6 21'69 0370 0026 .. - -.. ... 13'37 0384 0031 13-03 0445 0052 11-62 0445 0057 8-80 0221 0026 
7 13-11 0200 0035 13·89 0~73 0025 16-·16 0427 0047 11-42 0340 0050 10-59 0312 0028 ... ... ... 
8 5'09 0136 0021 13'18 0386 004"1 ... ... ..- 21-60 0508 0108 9'49 0316 0043 6'86 0146 0016 
9 ". 

_ .. 
--- 13-97 0472 0054 19-31 0526 0068 18'97 0427 0107 32'16 1650 0215 3'79 0123 0012 

10 13-33 0217 0035 12'34 0307 0034 15-76 0514 0082 _ .. .. - 27'83 0693 0197 6-95 0150 0019 .. -
II 10-15 0189 0028 1i-95 0344 0024 n'16 0385 0061 11-63 0370 0042 9-21 0308 0052 5-28 0130 0018 
12 6-05 02H 0023 15-35 0347 0019 14'03 0454 0043 11-44 0353 0020 . ,- ... .. - 6-67 0231 0030 
13 8-36 032ii 0049 .. - _.- 12-28 0340 00G9 13'03 0374- 0040 6-31 0265 0023 33'62 0514 0101 _ .. 
14 5-00 0127 0016 67-37 4200 0697 15-86 0:~67 0045 9-37 0392 0026 6'58 0207 0026 .. , 

_ .. .. -
15 3-2G 0]05 0012 15-11 0398 0077 .,. 19-75 0825 0104 14-61 0209 0030 30-62 0508 0050 ..- ... 
16 --- 9-77 0297 0048 12'83 0316 0042 ,15-49 0521 0044 9-22 0311 0033 18-64 0363 0051 ... -_. 

0047 17 10-73 0214 0039 10-10 0351 0036 9'24 0374 OO;~O I 
_ .. .-, ... 20'70 0378 0066 8'61 0230 

18 5-54 0118 0010 19'57 0413 0090 11-14 OH4 0046 22'60 0575 0132 13-16 0328 0016 15-59 0300 OOH 

19 5-67 0167 0017 17'59 0729 0133 15-14 0405 00:3::! i 13'36 0.503 0026 ... 3-50 0101 0016 

122:61 
... 

0018 20 31-51 0413 0055 .. - - .. ..- 15-21 0473 0035 ,12'65 0519 0024 0430 0068 8-21 0115 
21 26·8·! 0360 0103 13-44 0540 0131 18-;12 044.t 0023 14-78 0475 0026 52'34 0710 0142 ... .. - .. -
22 ;W-OO 0452 0127 12·63 I 0416 0047 15-71 0402 0033 15'63 0535 0186 5-49 0143 0006 

-.. ... ..- 0021 23 If.i'47 • 042-1 00:30 13-39 0438 0038 19'09 0337 0042 7-02 0251 0026 6-73 0153 ,-, -_. .. - 0024 24 35-10 0734 0184 16'61 0669 007';' 13,tl8 0431 0039 11-69 0232 0047 7-54 0132 
, .. ... .. - 0034 25 24-13 080:J 0180 18-38 0619 0107 10-17 0266 0031 16-1.5 0360 0066 13-26 0335 0085 4'51 0164 

26 21'72 0526 0204 14-90 0571 003·1 11-92 0428 0040 16'77 0±4-4 0094 5-01 0119 0021 .. - .. - , .. 
0033 27 i 32-12 0364 0081 .. - -,- ... 13-86 0349 0(138 11-91 0308 0025 8-20 0158 0022 6-39 0230 

28 ' 22-00 0269 0102 27-56 1240 0377 18'28 0473 0060 12-41 0374 0034 11-27 0147 0024 ... ... .. -
29 14-39 0384

1 

0051 53'05 1145 0288 8'23 0146 0037 4-07 0172 0024-,.- .. - .. - 0078 30 '16-90 0480 0090 11-29 0490 0063 26'16 0974 0280 7-70 0182 0017 16-99 0370 
31 I 14-67 0347 0033 12-76 0148 0044 ... ..- -" 

I -



MAGNETIC DECLINATION, 1846. 

TABLE LI.-Mean vVesterly Declination for each Civil Week-Day and Week in 1846. 

Civil I 1 Day. I_J_an_·_I_F_eb_· __ I-.:arCh._ April. _ May. _ June. _ July. _ Aug. _ Sept. _ ~_ ~_ ~_ 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

1 I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 I 

15 
16 
17 I 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

8·94 
8·92 
8·77 

[8·72J 
8·62 
9·05 
8·01 
9·62 
8·96 
8·69 

[9·14J 
10·06 
8·59 
8·95 
9·77 
9·10 
9·39 

[9·34J 
9·54 
8·53 
9·72 
9·11 
8·22 

10·40 
[9·01] 
8·88 
8·11 
9·33 
8·32 
7·79 
8·36 

[8.47J 
9·20 
8·58 
8·55 
8·50 I 

8·58 
9·61 

[8·86J 
10·17 
7·78 
8·53 
8·96 
8·42 
9·67 

[7 ·86J 
6·64 
7·08 
6·37 
8·04 
7·06 
7·52 

[7.60J 
6·82 
7·20 
8·96 
7·52 
6·87 
6·84 

[7·17J 
7·62 
7·04 
7·14 
7·65 
7·25 
7·02 

[7·15J 
6·65 
7·55 
6·81 
5·98 

11·65 
8·78 

[8·47J 
8·05 
8·62 
7·74 
7·45 
7·36 
6·64 

[6·99J 
6·80 
7·51 
6·20 
7·99 
6-45 
7·28 

: 

[7·21J 
7·01 
7·11 

7-40 
7·95 
7·65 
6·24 

[6·93J 
6·52 
6·36 
6·89 
5·71 
5·89 
8·30 

[6·52J 
8·57 
4·52 
6·16 
6·76 
7·70 
6·27 

[6·60J 
5·59 
6·56 
6·69 
6·05 
6·57 
7·37 

[6·60J 
6·44 
6·19 
6·95 
6·17 

6·60 
5·32 

[6.37J 
7·63 
7·00 
5·52 
4·88 
5·07 
5·03 

[5.34J 
6-43 
4·70 
5·93 
5·20 
6·53 
5·41 

[5.96] 
5·81 
7·57 
5·22 
6·24 
5·77 
7·75 

[6·37J 
6·07 
6·81 
5·61 
5·82 
5·91 
6·76 

[6·56J 

7·39 
6-42 
7·04 
6·57 
6·98 
5·83 

[6·lOJ 
6·25 
4·93 
6·04 
5·61 
5·57 
6·58 

[5.92J 
2·98 
7·41 
7·37 
5·15 
7·61 
6·40 

[6·39J 
8·65 
4·95 
5·58 
5·88 
5·58 
4·74 

[5·70J 
5·27 
6·35 

6·37 
7·33 
9·02 
7·30 

[6·95J 
6·68 
6·08 
5·32 
5·57 
6·46 
6·46 

[6·05J 
6·71 
4·07 
7·02 
4·99 
6·01 
6·29 

[5·58J 
4·37 
5·84 
6·01 
7·97 
5·25 
3·68 

[5·98J 
6·39 
5·40 
7·21 
5·15 
5·09 

3·05 
[4.36J I 

4·04 
4·35 
4·50 
5·02 
8·51 
7·32 

[6.35J 
6·69 
6·19 
4·39 
7·64 
6.36 
5·19 

[6.01 J 
7·60 
5.07 
4·23 
4.61 
5·77 
8·74 

[6.03J 
5·31 
5·82 
5·93 
4·59 
5·58 
5·02 

[4·97J 
4·60 

5·24 
4·80 
4·95 
9·18 
8·07 

[6·72J 
4·67 
8·11 
5·34 
5·56 
6·67 
6-40 

[6·35J 
6·76 
7·51 
5·22 
6·21 
5·51 
5·71 

[ 4·64J 
2·60 
1·29 
6·54 
3·24 

::;~ I 
[4·02J 
3·95 
3·37 
3·08 

3·09 
3·65 
7-44 

[4-42J 
4·60 
3·73 
4·00 
5·25 
5·59 
8·47 

[5·60J 
5·62 
4·17 
4·50 
3·98 
4·22 
3·71 

[4·25J 
4·36 
5·22 
3·99 
3·80 
4·64 
2·93 I 

[4·03J 
4·49 
4·15 
4·15 
4·37 
4·74 
3·72 

[ 4·38J 
4·35 
5·65 
3-43 
4·14 
4·38 
1·58 

[3-42] 
3·64 
3·93 
2·85 
3·81 
3·76 
3·62 

[ 4·19J 
3·12 
5·01 
5·82 
3-48 
4·29 
2·82 

[3·28J 
3·08 
2·67 
:3·3;') 
1·62 
5·34 
3·17 

[3·48J 
3·12 

3·54 
4·08 
3·24 
5·14 
:3·55 

[3·19J 
3·06 
3·07 
1·09 
2·74 
4·10 
:3·] 7 

[3-41J 
3·58 
3·52 
3·38 
3·30 
3·28 
2·8:3 

[3·1l J 
2·83 
2·66 
3·77 
3·21 
3·14 
2·80 

[2.53] 
1·67 
2·08 
2·26 
1·97 

TABLE LII.-Mean Variations of vVesterly Declination, after eliminating the Secular Change, with 
reference to the Moon's Age and Declination, for 1846. 

Variations \Variations 'II After Ivariations After Variations 
Moon's of West Moon)SI' of West Moon of West Moon of 'Vest 

Age. Declina- Age. Declina- : farthest I Declina- farthest Declina-
tion. tion. I North. tion. North. tion. 

Itt' ~~iID"6:--;.~1 D'O· i {.\9 I' ~4' ~:-
] 6 1·38 1 0·66 I 1 I 0·78 I 15 0·23 
17 0·78 2 0·00 Ii 2 ,I 0·70 I 16 0·27 
18 0·83 3 0·37 I 3 0·74 I 17 0·00 
19 0·71 4 0·30 I 4 0·28 I 18 0·39 
20 0·72 5 0·59 I 5 0·36 I 19 0·84 
21 0·66 6 0·83; 6 0·78 I 20 0·39 
22 0·66 7 0·54 7 0·38 21 1·05 
23 0·78 8 0·34 8 0.86!' 22 0·26 
24 0·71 9 0·75 9 0·51 23 0·57 
25 0·93 10 0·32 10 0·46 24 0·94 
26 0·44 11 0·30 11 0·69 I 25 0-40 
27 I 0·54 12 0·17 12 0·63 26 0·63 
28 i 0·93 13 0·60 13 0·25 27 0·76 
29 I 0·95 ] 4 0·65 

MAG. AND MET. OBS. 1845 AND 1846. H 



RESULTS OF MAKERSTOUN OBSERVATIONS, 1846. 

TABLE LIII.-Diurnal Range of Magnetic Declination for each Civil Day, as deduced from 
the 12 Daily Observations, with the Means for each Week in 1846. 

Civil I 
I 

i 

I 
I 

I 
I 

I 

Day. 
Jan. Feb. March. I April. May. I June. .July. Aug. Sept. Oct. Nov. Dec. 

I --1'--1-- 1 
---1------------- ------ --'--

i I I I I I I I I 

I , 8·95 I [942J [11.41J 1345 9·86 10·20 13·99 12·99 13·50 22·38 [11·16J ]3·35 
2 I' 3.09 12·06 10·35 12·31 12·03 1445 25·19 [14.24J 12·23 27·85 18·10 8·08 
3 i 347 5·65 9·11 15·86 [14.24J 12·17 10·20 9·67 10·55 8·86 10·43 7·34 
4 . [6.74J I 8.63 15·57 12·91 29·73 11·05 13·89 12·93 24·14 [16·76J 5·34 

I 
1] -48 

5 5·60 4·37 8·09 [18·23J 1241 12·65 [16·19J 12·84 23·58 7·98 10·37 4·38 
6 7·01 4·65 7·21 32-41 8·78 12·79 18·86 21·03 [15·85J 16·42 5·37 [944J 
7 12·34 9·38 7·62 20·08 14·54 [13·77J 1544 23·79 7·78 17·09 23·50 340 
8 8·01 [6·45J [7·69J 15·80 13·37 17·81 13·54 13·44 17·78 31·31 [11·57J 4·60 
9 5·61 8·57 6·82 13·19 16·20 14·60 12·75 [16·11J 11·29 13·63 8·88 2543 

10 3·85 7·47 7·33 11·09 [16·36J 13·75 11·98 12·64 10·95 14·40 6·58 14·20 
11 [8·25J 4·26 9·06 14-43 11·86 13·26 22·48 11·98 36·61 [16·93J 14·70 6·12 
12 13·10 12·42 15·09 [17·20J 28·51 13·24 [14·65J 13·81 11·85 18·43 6·39 8·36 
13 7·43 3·93 22·81 17·91 13·67 21·47 15·57 9·22 [16·50J 15·47 9·44 [6.88J 
14 11·50 10·25 21·57 28·64 11·13 [14.89J 13·96 17·21 14·97 8·34 ]0·70 :~·90 
15 4·99 [12·91J [19·86J 17·93 12·57 18·88 11·17 17·96 13·08 6·60 [9·04J 5'18 
16 8·69 27·17 20·51 34·78 10·33 9·84 14·26 [14·03J 11·53 8·38 7·05 3·50 
17 19·29 10·54 20·40 15·89 [11·65J 12·66 8·21 15·84 13·34 9·48 14·04 4·92 
18 [8-47J 13·18 18·80 13·29 11·61 10·62 17·32 13·40 14·72 [9.37J 6·64 9·76 
19 7·94 8·10 10·10 [17·04J 12·94 7·31 [11.04J 10·57 19·79 8·73 ·5·10 3·71 
20 3·95 9·99 14·62 12·96 11·34 17·37 9·23 14·13 [25·36J 12·67 14·39 [6·75 J 
21 5·95 8·19 12·07 11·92 16-46 [12.38J 7·34 14·54 31·82 10·37 7·16 4·66 
22 6·66 [7·52J [12·08J 1;~·39 17·90 15·08 9·91 16·18 56·45 25·06 [7·11J 5·25 
23 4·60 3·61 10·39 13·80 17·32 12·11 13·79 [15.36J 16·05 9·76 4·36 12·21 
24 I 36·83 4·24 12·72 13·13 [15·25J 11·79 15·30 15·87 20·01 17·25 6·87 12·27 
25 [] 2·46J 11·00 12·60 10·22 11·51 11·36 18·26 16·20 10·74 [13·56J 4·80 9·12 
26 5·20 1 9·29 21·45 [11·78J 15·79 13·31 [15·74J 15·24 8·82 10-48 25·96 8·51 
27 11·48 I 14·76 15·21 12·08 12·54 14·59 13·16 17·30 [11·78J 9·78 12·18 

I 

[9·13J 
28 10·01 9-40 14·14 8·86 13.361 [14·IOJ 14·16 20·02 13·64 9·02 12·32 10·87 

1 

[13.17JI 29 10·0:3 1 [16·13J 12·60 16·79 13·65 19·79 16·54 8·14 9·02 9·52 
30 13·46 ! 17·73 i 12·63 19·55 17·68 21·09 [15.22J 9·32 12·07 7.14

1 
4·49 

:n 6·71 14·80 i I [14·42J i 15·92 11·73 12·01 5·62 
1 1 

TABLE LIV.-Means of the Diurnal Ranges of Magnetic Declination, with reference to the Moon'S 
Age and Declination, for 1846. 

I I After I 
Moon's "'lean ! Moon's Mean Moon I Mean 
Age. I Range. I Age. Range. farthest Range. 

I. 1 North. 

After 
Moon 

farthest 
North. 

.Mean 
Range. 

__ 1,'1. ____ 1' I -----1 ------------
Day. I Da

o
Y' I 

15 i 13·22 
16 1 13·75 1 1 

17 14·16 32 I 
18 I 16·66 t 

19 13·34 I 4 
20 I 16·31 5 
21 I 15·74 6 
22 13·05 7 
23 11·55 8 
24 11·42 9 
25 10·14 10 
26 10-43 11 
27 j 12·52 12 I 

28 11·71 13 I 
29 11·94 14 

12·83 
12·90 
17·93 
12·22 
12·95 
12·44 
12·58 
12·49 
14·42 
12·37 
12·71 
12·92 
12·59 
11·75 
13·25 

! Day. 
o 
1 ! 
2 
3 
4 
5 
6 
7 
8 

I 
9 

I 10 
11 
12 
13 

10·58 
12·43 
11·22 
11·82 
11·26 
14·33 
13·08 
12·45 
14·73 
14·34 
18·68 
13·01 
14·37 
14·20 

Day. 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 i 

I I 

12·31 
15·51 
11·43 
10·21 
11·73 
13-44 
16·01 
13·36 
12·10 
12·86 
11·64 
12·30 
15·86 
11·66 



:NIAGNETIC DECLINATION, 1~46. 31 

TABLE L V.-Means of 'Vesterly Declination at the Observation Hours, for each Month in 1846. 

Mean Time. I I ' I I I I: 
Jan. j;-'eb. March. April. May. II June. July. 1 Aug. Sept. I Oct. I Nov. Dec. 

Gott. Mak. I ! 

Year. 

-;;:- ---;;:--1-;;:- -;;:-, -;:;;-1--;':- -;;---,--;;-- --;:\;~,-;:;;- -:;;:-1 ---;;:;;-1----;;- -:z"-.j--O--li-:]-;,o-I 

18 17 I 8~09 6~61 5'.36 4~01 ;.1511:70 ;.21: ;.58 ;.97 2'.85 I. ~.83 2·28 :~·64 
20 1911 9·16 7·86 5·10 2·80 0·84! 1·46 1·02 i 3·18 4·04 3'9611 3·28 3·03 3·81 

22 21 I 9·52 9·12 5·12 4·60 443 i 3·68 3·80· 4·05 7·48 448 I 3·14 3·33 5·2:3 

23 22 1110.30 9·75 8·04 6·38 7.37! 6·61 6·80 7·48 9·64 6·35 I 4·81 4·15 7·31 

o 23 1111.48 11·08 11·58 10·92 10·76 9·09 10·41 10·62 11·60 9·00 i 6·79 5·37 9·89 

1 0: 11·79 11·50 14·10 13·86 12·71 11·40,12·35 12·79 12·45 10.78\ 8·57 6·17 11·54 

2 1 11112.64 11·75 15·66 15·38 13·63 12·87 12·96 13·20 12·16 11·10 8·14 6·43 12·16 

4 3 110.82 9·95 11·47 12·25 10·99 11·52 10·83 9·78 8·06 I 8·70 6·12 4·67 9·60 

6 5 i 9·09 7·77 7·65 7·56 7·56 8·18 848 5·96 4·86 3·54 4·81 3·42 6·57 

6 t 7·37 6·94 6·45 5·76 6·71 6·95 6·99 4·02 3·48 I 1·86 3·75 2·31 5·22 

: II ::;~ ::~~ :::: I :::~ ::~~ i :::: ::~: I ::~: ~::: I ::~: - ~:~~; ~:~: :::: 

7 

8 

10 

TABLE LVI.-Diurnal Variations of Westerly Declination for each Month in 1846. 

!I I I I I I I I I ' i 
Dec. ~Iak. II Jan. Feb. i March. II April. I May. .June·1 July. I Aug. I Sept. I Oct. Nov. II 

"'LT. 'i' I I I '-h~"-,-~-,-i-,-I-,---,--,-I-,-I-,-!--,-I-,---,-!~--"I1---. 
17 I 1·99 0.91· 0·26 i 1·21 1·31 0·24 I 1·19 0·00 2·51 I 0·99 2.931 

11 Year. 

I
I I I I I 

19 I 3·06 2·16 0·00 I 0·00 0·00 0·00 I 0·00 0·60 3.58: 2·10 3·38 

21 t 3·42 3·42 0·02 t 1·80 3·59 2·22 2·78 1·47 7·02 i 2·62 3·24 

22 

23 

o 

3 

5 

6 

7 

9 

I 
4·20 4·05 2·94 3·58 6·53 5·15 5·78 4·90 9·18 I 4·49 4·91 

5·38 5·38 6·48 8·12 9·92 7·63 9·39 8·04 11·14 7·14 6·89 

5·69 5·80 9·00 11·06 11·87 9·94 1 11 .33 10·21 11·99 1 8·92 8·67 

6·54 6·05 10'56112'58 12·79 1141 11·94 10·62 11·70 I 9·24 8·24 

4·72 4·25 6·37 9·45 10·15 10·06 9·81 7·20 7·60 6·84 6·22 

2·99 2·07 2·55 4·76 6·72 6·72 7·46 3·38 4-40 I 1·68 4·91 

1·27 1·24 1·35 2·96 5·87 549 5·97 1·44 :3·02 I 0·00 I 3·85 
I 

1·58 1·51 0·48 1·12 4·27 4·89 5·11 1·64 0·00 I 0·33 i 2·91 

0.00 I 0·00 0.26! 1·64 3·38 3·73 3·23 0·70 2·17 I 0·20 . 0·00 
I I 1 I 

1·62 

2·37 

2·67 

3·49 

4·71 

5·51 

5·77 

4·01 

2·76 

1·65 

1·36 

0·00 

0·00 

0·17 

1·59 

3·67 

6·25 

7·90 

8·52 

5·96 

2·93 

1·58 

0·83 

0·01 



:32 RESULTS OF MAKERSTOUN OBSERVATIONS, 1846. 

TABLE L VII.-Mean Values of the Variations of the Horizontal Component of Magnetic Force, the 
whole Horizontal Component being Unity, for each Civil vVeek-Day and Week in 1846. 

Civil II Jan. Feb. March. April. May. June. July. Aug. Sept. Oct. Nov. Dec. 
Day. I 
--------------------------------------

': 0'00 0'00 0'00 0.00 0'00 0'00 0'00 0'00 0'00 0'00 0'00 0'00 
1 I 6098 I [6212J [6222J 6484 6743 6092 7116 6248 6791 6449 [6800] 7537 I 
:2 , 6248 6116 6103 6924 6944 5671 6854 [6569J 6859 5480 6317 7344 ! 

:3 
I 

6202 6099 6253 6625 [ 6504J 6007 6629 6576 6637 6594 6771 7447 
4 I [6234J 6109 6611 6455 5849 6011 6360 6090 5592 [6174J 7056 7348 
5 I 6191 6234 6634 [6183J 6211 6158 [6581 J 6541 7655 6397 7021 7836 
6 I 6484 6224 6454· 5547 6378 6686 6208 7265 [6341J 6206 7142 [7835J 
7 

I 
6184 6323 6704 5545 6820 [6325J 6954 5767 5650 5916 6361 8044 

8 5893 [6205J [6670J 6001 7174 6054 6484 6927 6626 6495 [6936J 8147 
, 

9 6214 5943 6350 5988 6698 6867 6434 [6461J 5888 5376 6721 8190 
10 I 6514 6090 6954 6726 [6667J 6172 6908 5464 5991 5238 7121 7269 
11 [6094J 6414 6925 5928 6764 5903 7148 6265 7015 [5950J 7249 7246 
12 6166 6556 6638 [6251J 5950 6926 [6846J 7078 5746 5922 7349 7641 
13 5895 6375 6243 6452 6597 7376 7050 6106 [6006J 6108 7581 [7488J 
14 5880 7143 5395 6386 6640 [6713J 6491 5801 6142 6563 7150 7209 
15 6417 [6438J [5979J 6029 6149 7214 7048 6264 5085 7038 [7459J 7534 
16 6290 6184 6168 6811 6274 6137 6435 [6177J 6058 6603 7454 8027 
17 5957 6296 5591 5839 [6877J 6720 6711 6089 6388 7033 9194 7936 
18 [6304J 6076 5841 5673 7504 6365 7305 6419 6469 [6891 J 6026 7870 
19 6354 6252 5975 [6295J 7789 6287 [7001J 6384 6786 6929 6768 8128 
20 6266 6554 6176 6267 6904 5818 7028 6423 [6095J 6763 7572 [8043J 
21 6543 6580 6139 6075 6953 [6620J 7141 6355 6965 6981 7018 8347 
22 6389 [6505J [6335J 7128 5666 7076 7384 6538 4294 5845 [7287J 8299 
2:3 6469 6755 6455 6453 6821 7014 7097 [6390J 5667 6521 7330 7678 
24 5956 6700 6512 6708 [6632J 7160 7799 6522 6236 6941 7534 7550 
.25 [6158J 6191 6752 6511 I 7012 7034 7642 6361 6274 [6702J 7499 7547 
26 5992 5990 6847 [6571J 6666 6867 [7285J 6144 5996 6972 8279 7369 
27 6137 6103 6584 6468 6674 7156 7070 5904 [6294J 6725 6698 [7772J 
28 6004 6271 6177 6298 6797 [7038J 6439 6954 6211 7208 6631 7973 
29 6322 [6468J ' 6987 6931 7060 7664 7348 6508 6953 [7280J 8260 
;30 6452 6300 I 6900 7707 6997 6604 [6686J 6540 6593 7190 7936 
:3 ] 6172 i 6414 I [6534J 7356 6263 7111 8209 

TAB1.E 1.4 VIII.-Mean Variations of the Horizontal Component of Magnetic Force, after eliminating' 
the Secular Change, with reference to the Moon's Age and Declination, for 1846. 

I' I Variations Variations After I Variations After Variations 
l\f oon 's of Hori- Moon's of Hori- Moon I of Hori- Moon of Hori-

Age. zontal Age. zontal farthest zontal farthest zontal 
i Component. Component. i North. Component. North. Component. 

------1--------------
Day. 0'00 Day. 0'00 J Day. 0'00 Day. 0'00 
15 0352 0 0329 I 0 0204 14 0259 
16 0281 1 0478 I 

1 0249 15 0187 
I i 

]7 00()7 2 0229 i 2 0344 16 0152 
18 0311 3 0388 ! 3 0217 17 0302 
19 0260 4 0495 4 0386 18 0427 
20 0137 5 0415 

Ii: 

5 0347 19 0368 
21 0311 I 6 0424 6 0349 20 0447 I 

22 0000 I 7 0414 I 
7 0293 21 0232 I i 

I 

23 0279 I 8 0484 I 8 0210 22 0100 I 
I 

I 
24 0455 9 0166 9 0412 23 0154 
25 0232 i 10 0113 10 

I 

0003 24 0090 
I 

26 0368 
! 

11 0317 
, 

11 0335 25 0085 
27 0348 I 12 0189 I 12 0000 26 0410 I 
28 0736 i 13 0397 I 13 I 0150 27 0230 
29 : 0552 I 14 0351 : 

I I II I 



l\IAGNETIC DECLINATION, 1846. 33 

TABLE LIX.-Diurnal Range of the Horizontal Component of Magnetic Force for each Civil Day, 
as deduced from the 12 Daily Observations, with the Means for each Week in 1846. 

Civil ! I I 
D 

'Jan. Feb. March. April. May. June. July. Aug. Sept. Oct. Nov. Dec. 
ay. 

1------------------------------------------------------------
1 0124 [0196] [0248] 0417 0408 0513 0648 0836 0381 0405 [0290] 0356 

I 

0'0 0'0 0'0 0'0 0'0 0'0 0'0 0'0 0'0 0'0 (J.(J (J·O 

2 0097 0234 0289 0382 0505 0713 0728 [0649] I 0346 0400 0263 0552 
3 0121 0174 0239 0273 [0621] 0617 0549 0648 0351 0452 0339 0148 
4 [0145] 0151 0347 0344 1200 0572 0703 0560 0344 [0365] 0229 0247 
5 0132 0128 0215 [0695] 0666 0454 [0670] 0383 1636 0223 0239 0161 
6 0138 0161 0200 2083 0539 0535 0968 0666 [0688] 0232 0250 [0165] 
7 0258 0157 0147 0606 0562 [0613] 0552 1160 0324 0481 0522 0121 
8 1281 [0165J [0177] 0483 0337 0374 0521 1073 0902 1474 [0297] 0146 
9 I 0123 0269 0208 0424 0481 0998 0609 [0808] 0572 0477 0235 0167 

10 0171 0202 0084 0576 [0848J 0748 0676 0652 0402 0591 0328 0180 
11 i [0215] 0073 0207 0617 0536 0564 0968 0587 0861 [0611 0207 0186 
12 ,0279 0288 0250 [0512J 2045 0514 [0748] 0709 0698 0448] 0254 0171 
13 0130 0142 0529 0601 1125 0522 0949 0832 [0597J 0397 0239 [0220] 
14 0308 0401 0455 0421 0740 [0681J 0756 0541 0582 0279 0279 0383 
15 0090 [0277J [0444] 0433 0652 1026 0528 0775 0663 0227 [0525J 0182 
16 0153 0439 0223 1161 0567 0764 0628 [0680J 0378 0328 0169 I 0217 
17 I 0228 0177 0435 0634 [0664J 0694 0693 0945 0431 0300 1775 0162 
18 ! [0179] 0217 0770 0435 0506 0450 0579 0460 0347 [0301] 04331 0177 
19 I 0252 0155 0377 [0627] 0668 0362 [0619] 0528 0309 0278 0283 0130 
20 ! 0121 0170 0389 0448 0852 0390 0624 0428 [0725J 0246 0271 [0163J 
21 I 0228 0117 0266 0363 0732 [0430] 0472 0553 0448 0427 0201, 0072 
22 ! 0186 [0183J [0367J 0720 0668 0425 0718 0501 2407 0470 [0221J 0105 
23 i 0265 0069 0382 0429 0818 0460 0499 [0559] 0408 0417 0204 I 0335 
24 I 0636 0096 0398 0601 [0609J 0495 0841 0601 0587 0348 0190 I 0143 
25 I [0252J 0491 0390 0495 0593 0702 0641 0640 0524 [0348J 0175' 0304 
26 0105 0232 0563 [0482J 0425 0493 [0674J 0630 0466 0255 0834 I 0121 
27 I 0159 0201 0437 0470 0417 0526 0520 0765 [0462J 0310 0256 I [0211] 
28, I 0163 017S 0498 0479 0377 [0627] 0470 0664 0647 0286 0535 I 0212 
29 0256 [0461] 0420 0436 0733 1073 0984 0294 0282 [0469J 0263 
30 0162 0466 0410 0594 0659 0680 [0593] 0256 0328 0282 I 0224 
31 I 0202 0387 [0542] 0787 0428 0297 0065 

TABLE LX.-Means of the Diurnal Ranges of the Horizontal Component of Magnetic Force, 
with reference to the Moon's Age and Declination, for 1846. 

I 
After Aftor I 

Moon's Mean Moon's Mean )tloon Mean Moon Mean 
Age. Range. Age. Range. farthest Range. farthest I Range. 

North. North. I 

----, -----I--Day. 0'00 Day. 0'00 Day. 0'00 Day. 0'00 

15 5892 0 4419 0 3982 14 I 5249 
16 4915 . 1 4277 1 4301 15 

! 
5015 

17 5922 2 5674 2 3651 16 3915 

18 6215 3 3801 3 3999 17 3576 

19 4459 4 3951 4 4091 18 
I 

4185 

20 5362 5 4292 5 5401 19 4645 

21 5567 6 4463 6 4052 20 I 6172 

22 4509 7 4212 7 3938 21 
I 

5153 

23 4495 8 5359 8 4602 22 
I 

4487 

24 3967 9 4884 9 4753 23 4520 

25 4333 10 5617 10 5975 24 4427 

26 4475 11 4222 11 5777 25 4057 

27 3927 12 4186 I 12 5004 26 5478 

28 5307 

I 

13 3457 I 13 5919 27 

I 

4344 

29 4607 14 3911 
I 

MAG. AND MET. OBS. 1845 AND 1846. I 



34 RESULTS OF MAKERSTOUN OBSERVATIONS, 1846. 

TABLE LXI.-Means of the Scale Readings of the Bifilar Magnetometer, corrected for Temperature, 
at the Observation Hours, for each Month in 1846. 

Mean Time. I 1 1 
!i 

Jan. 
Gott. Mak. 

Feb. !nrarch. April. May. .June. July. Aug. Sept. Oct. Nov. Dec. Ii Year. 

-.1--
h. 

18 

20 

22 

23 

0 

1 

2 

4 

6 

7 

8 

I 10 

h. 

17 

19 

21 

22 

23 

0 

1 

3 

5 

6 

7 

9 

Sc. Div. Sc. Diy. Sc. Diy. Sc. Div. Sc. Diy. Sc. Diy. Sc. Div. Sc. Div. Sc. Diy. Sc. Div. Sc. Diy. Sc. Diy. Sc. Diy. 

549.57
1
547.45 549·02 548·68 543·22 540·90 543·74 542·03 543·94 552·11 555·58 559·39 547·97 

547.59/547.46 546'76

j 

546·10 540·26 535·67 538·65 536·96 536·75 546·21 553·46 558·43 544·52 

544.23

1

' 543·83 538·30 533·86 532·03 530·90 532·08 526·15 528·20 537·56 545.74 1555.66,' 537·38 

542·24 543,07 1536.20 1531·72 529·75 532·04 532·12 528·86 531·94 536·28 543.221 552.56! 536·67 

541.96! 543.7111535.8611531.36 534.27
1

537.17 536·36 534·26 534·15 537·48 544·82 553·94 !1538'78 

542.371545.36 539·07 535·38 539·37 542·23 542,78 539·35 542·78 540·06 547·45 554·58 542·56 

546.14! 546.7°1545.981543.19 549·74 548.671547'381547.17 550·50 546·84 550·60 557.17111548'34 

546.96,549.18.,553'02: 553·04 559·91 557.77,564.581556.14 559·57 554·02 554·28 558.951555.62 

548·77 Ii 549.64: 553.141559.72 570.52
1
' 564.931573.191 567·43 560.99,552·21:559·36 560.30

1

1

560.02 

547.17
1

548.87: 552.881561.72 565.29
1

566.62 570.561566.62 553'761553'741560.94 560.701559.07 

548.96: 550.151552.5911556.87 566.471,564.47 566·621562·58 552·96 551.771558.50 560.531,557.71 

'I 'I ' II 547·27! 547·06 552.71: 550.87. 551.26
1 

55541, 557.42i 552·17 542.90
1

' 551.081' 553.95/, 556.96
1

1

551.59 
, , , I I ' 

TABLE LXII.-Diurnal Variations of the Horizontal Component of Magnetic Force for each 
Month in 1846. 

II ,i !I I. ! 
k II ',! , ' 

MaT' I .Jan. " '/<'eb. 1 March. i April. I May. June. July. Aug. Sept. 1 Oct. I Nov. Dec. I Year. 
M .. I ' I ill 

-h-.-I~\~~II~!~ 0'00 0'00 0'00 -~~~ 0'00 0'00 

17 1027 I 0591 1777 2338 1818 1350 1574 2144 2125 2137 1669 0922 1526 

19 0760 I 0593 1471 11990 1419 0644 0887 1459 1154 1341 1382 0792 1061 

21 0306 0103 0329 1 0337 0308 0000 0000 0000 0000 0173 0340 0418 0096 

22 0038 0000 0046 0049 0000 0154 0005 0366 0505 0000 0000 0000 0000 

23 0000 1 0086 0000 0000 0610 0846 0578 1095 0803 0162 0216 0186 0285 

o 0055 0309 0433 0543 1299 1530 1444 1782 1968 0510 0571 0273 0796 

1 0564 0490 1366 1597 2699 2399 2065 2838 3010 1426 0996 0622 1576 

3 • 0675 0825 2317 2927 4072 3627 4387 4049 4235 2395 1493 0863 2558 

5 '0919 0887 2333 3829 5504 4594 5550 557:3 4427 2151 2179 1045 3152 

6 0703 0783 2298 4099 4798 4822 5195 5463 3451 2357 2392 1099 3025 

7 0945 0956 2259 3444 4957 4532 4663 4918 3343 2091 2063 1076 2840 

9 'I 0717 0539 2275 2634 1 2904 3309 3421 /351311984 1998 1449 0594, 2014 



VERTICAL COMPONENT OF MAGNETIC FORCE, 1846. 

TABLE LXIII.-Mean Values of the Variations of the Vertical Component of Magnetic Force, the 
whole Vertical Component being unity, for each Civil Week-Day and Week in 1846. 

Civil Jan. Feb. ~ Marcbj APril._ May. June. July. Aug. Sept. Oct. Nov. Dec. 
Day. 
--- ------ --- --- ----------

0·00 0·00 0·00 0·00 0·00 0·00 0·00 0·00 0·00 0·00 0·00 0·00 

1 4066 [3793J [3657J 3451 3448 3637 ...... 3677 3534 3310 [2861J 2710 
2 4128 3915 3655 3364 3433 3477 ....... [3710J 3453 3360 2895 2716 
3 4145 3814 3683 3373 [3494J 3825 I 3927 3659 3422 2980 2825 2691 
4 [4060J 3882 3579 3713 3594 4120 3497 3796 3489 [3261J 2723 2810 
5 4084 3872 3624 [3545J 3396 3952 [3778J 3731 4122 3349 2867 2723 
6 4038 3942 3705 3603 3592 3978 3956 3764 [3799J 3331 2806 [2706J 
7 3901 3906 3686 3593 3749 [4054J 3827 3702 3638 3237 2878 2690 
8 3813 [3932J [3672J 3625 3611 4079 3681 3740 4086 3394 [2912J 2651 
9 3843 4073 3774 3605 3778 4062 3850 [3818J 4038 3502 2963 2672 

10 3963 3952 3671 3696 [3611J 4131 3677 3880 3988 3431 2966 2717 
11 [3958J 3849 3572 3312 3634 4112 4285 3775 4165 [3437J 2991 2654 
12 4043 3731 3559 [3498J 3314 4040 [3921J 4046 3648 I 3464 2741 2579 
13 4117 3695 3928 3487 3582 3959 4124 4084 [3758J 3482 2696 [26"16J 
14 3971 3613 3788 3413 3598 [4059J 3781 3442 3625 3351 2705 2589 
15 3947 [3694J [3740J 3474 3471 4119 3807 3949 3543 3165 [2879J 2670 
16 3961 3912 3602 3699 3615 4090 3752 [3724J 3582 3069 2766 2666 
17 4069 3563 3793 3322 [3565J 4032 3944 3463 3516 3010 3457 2651 
18 [3973J 3651 3768 3496 3532 4146 4102 3640 3580 [3148J 2911 2617 
19 4021 3668 3792 [3517J 3522 3885 [3839] 3767 3817 3244 3071 2629 
20 3927 3647 3744 3457 3650 3900 3745 3655 [3424J 3172 3041 [2651J 
21 3915 3671 3741 3516 3731 [3957J 3729 3646 3631 3227 2966 2643 
22 3925 [3549] [3674J 3613 3868 3899 3763 3381 3003 3420 [2901 J 2555 
23 3854 3415 3652 3528 3742 4008 3936 [3584J 2996 3073 2782 2809 
24 3725 3378 3621 3537 [3717J 3903 3915 3651 3288 3079 2737 2662 
25 [3775J 3515 3495 3383 3763 3890 3680 3612 3397 [3124J 2807 2688 
26 3726 3831 3544 [3559J 3557 3691 [3855J 3560 3526 3134 3233 2711 
27 3675 3567 3597 3689 3640 3784 3751 3468 [3383J 3120 3072 [2580J 
28 3748 3626 3554 3627 3700 [3796] 3588 3537 3408 2919 2813 2633 
29 3678 [3541J 3588 3596 3812 4258 3497 3353 2906 [2885J 2392 
30 3749 3588 3504 3569 3801 3754 [3501J 3328 2979 2767 2396 
31 

I 
3721 3515 

I 
[3634] 3644 3515 2841 2448 

TABLE LXIV.-Mean Variations of the Vertical Component of Magnetic Force, after eliminating 
the Secular Change, with reference to the Moon's Age and Declination, for 1846. 

V.,iation' I r Variations After Variations After Variations 
Moon's of Ver- Moon's of Ver- Moon of Ver- Moon of Ver-
Age. tical com-I Age. I tical Com· farthest tical Com- farthest tical Com-

ponent. I ponent. North. ponent. North. ponent. 

------ ---- ----
Day. 0·00 Day. 0·00 Day. 0·00 Day. 0·00 

15 0080 I 0 0028 0 0066 14 0111 
16 0116 1 0069 1 0086 15 0113 
17 0088 I 2 0006 2 0087 16 0055 
18 0119 I 3 0016 3 0144 17 0055 
19 0134 I 4 0004 4 0109 18 0000 
20 0182 I 5 0006 5 0071 19 0069 
21 0155 6 0059 6 0014 20 0179 
22 0087 7 0000 7 0043 21 0119 
23 0117 8 0044 8 0082 22 0083 
24 0084 9 0064 9 0169 23 0185 
25 0019 10 0040 10 0060 24 0125 
26 0034 11 0035 11 0073 25 0086 
27 0018 12 0084 12 0081 26 0169 
28 0066 13 0036 13 0071 27 0113 
29 0087 14 0060 



36 RESULTS OF MAKERSTOUN OBSERVATIONS, 1846. 

TABLE LXV.-Diurnal Range of the Vertical Component of Magnetic Force for each Civil Day, 
as deduced from the 12 Daily Observations, with the Means for each Week in 1846. 

Civil 
Day. 

Jan. Feb. March. April. May. June. July. Aug. Sept. Oct. Nov. Dec. 

--- ---------
0·00 0·00 0'00 0·00 0'00 0'00 0'00 0'00 0,00 0'00 0'00 0'00 

1 0092 [0286] [0319] 0422 0219 0597 ....... 1006 0611 0826 [0442 0270 
2 0136 0395 0211 0248 0756 2200 ...... [0697] 0145 1436 0990 0237 
3 

I 
0109 0222 0285 0459 [1086] 0799 1649 0703 0400 1529 0405 0114 

4 [0157] 0225 0226 0572 2131 0391 2368 0447 1422 [1109] 0198 0886 
5 0157 0133 0281 [1240] 1931 0522 [1505] 0301 6065 0464 0387 0152 
6 0112 0169 0212 4404 1157 0714 1463 0899 [1876] 0501 0144 [0296] 
7 0339 0596. 0220 0769 0786 [0805] 0871 2213 0195 1900 0833 0093 
8 0265 [0327] [0208] 0988 0824 0172 1172 2063 2099 8852 [0308] 0045 
9 0295 0708 0276 0216 1127 1949 0324 [1514] 1074 1014 0128 0484 

10 0115 0267 0148 0896 [1094] 1083 0522 1711 0907 4828 0215 0598 
J1 [0327] 0092 0110 1284 0308 0278 2094 0629 5138 [2756] 0144 0507 
12 0479 0253 0206 [0889] 2669 0328 [1080] 1571 1899 0893 0157 0249 
13 0138 0162 2472 2039 0848 0548 1942 1817 [1812] 0692 0230 [0315] 
14 0668 0180 1768 0381 0957 [0628] 0448 3345 1755 0260 0382 0233 
15 0152 [0330] [1259] 0517 0649 1343 1149 1919 0927 0274 [1238] 0189 
16 0155 0763 1469 2473 0330 0885 0551 [1743] 0247 0688 0172 0117 
17 0612 0258 1067 0941 [0743] 0387 0620 1842 0833 0167 5699 0113 
18 [0216] 0363 0572 0285 0437 0519 1134 0704 0179 [0489] 0787 0231 
19 0186 0157 0306 [0891] 1292 0512 [0701] 0930 1121 0828 0226 0179 
20 0062 0088 0254 0661 0796 0370 0307 0386 [2041] 0682 0426 [0379] 
21 0128 0191 0376 0214 0758 [0499] 0542 0574 1555 0293 0245 0155 
22 0090 [0243] [0264] 0770 0366 0464 1051 1842 6862 1133 [0258] 0142 
23 0116 0087 0253 0191 0619 0597 0817 [0805] 1698 0347 0201 1455 
24 0707 0133 0217 0332 [0612] 0530 1148 0760 0475 0336 0170 0779 
25 I [0283J 0801 0178 0865 1027 0232 1105 0890 0401 [0412] 0280 0405 
26 0152 0525 0482 [0369 0481 0253 [1244] 0379 0484 0108 7017 0475 
27 0121 0255 0400 0452 0422 0586 0801 1136 [0408] 0365 0798 [0383] 
28 0514 0412 0437 0165 0638 [0502] 0586 1831 0431 0183 0663 0275 
29 0502 [0392] 0211 0302 0652 3007 1122 0429 0260 [1644J 0174 
30 II 0186 0442 0320 0955 0786 0412 [0855] 0230 0504 0879 0190 
31 ,i 0185 

I 
0169 [0915] 1316 0287 0296 0225 

!I 

TABLE LXVI.-Means of the Diurnal Ranges of the Vertical Component of Magnetic Force, 
with reference to the Moon's Age and Declination for 1846. 

Moon's I 
After After 

Moon's Mean Mean Moon Mean Moon Mean 
Age. Range. :.ge. I Range. farthest Range. farthest Range. 

North. :North. 

---- ---- ----
Day. 0·00 Day. 0'00 Day. 0·00 Day. 0'00 

15 1207 0 0740 I 0 0874 14 0631 
16 0948 1 0650 1 0860 15 0659 
17 1132 2 1082 2 0583 16 0448 
18 1502 3 0573 3 0542 17 0322 
19 0753 4 0382 4 0505 18 0505 
20 1177 5 0523 

I 

5 0917 19 0796 
21 1268 6 0711 6 0685 20 1779 
22 0850 7 0610 7 0711 21 0947 
23 0658 8 1356 8 0817 22 0479 

I 
24 0703 9 0825 9 1043 23 0819 
25 0542 10 1012 10 1179 24 0662 
26 0494 11 0751 11 1270 25 0755 
27 0408 12 

I 
0674 12 0961 26 1572 

28 0827 13 0607 13 0650 27 0752 
29 0802 14 i 0673 II 



VERTICAL COMPONENT OF MAGNETIC FORCE, 1846. 37 

TABLE LXVII.-Means of the Micrometer Readings of the Balance Magnetometer corrected 
for Temperature, at the Observation Hours, for each Month in 1846. 

Mean Time. I I APril.j May. 

I 
Jan. Feb. March. June. July. Aug. Sept. Oct. Nov. Dec. Year. 

Gott. Mak. _1-c-------- ----
h. h. Mic.Div. Mic.Div. Mic.Div. Mic.Div. Mic.Div. Mic.Div. Mic.Div. Mic.Div. Mic.Div. Mic.Div. Mic.Div. Mic.Div. Mic.Div. 

18 17 385·2 369·6 361·5 333·1 336·9 373·8 351·3 335·9 334·5 273·8 276·9 257·3 332·5 

20 19 386·4 371·1 365·2 344·8 353·5 391·2 372·1 356·6 346·9 307·1 280·5 258·3 344·5 

22 21 388·1 373·0 369·0 354·3 355·3 392·0 378·3 372·0 353·2 325·4 289-4 260·4 350·9 

23 22 389·2 372·7 366·7 355·0 353·2 389·5 374·1 370·5 361·7 326·5 288·7 262·7 350·9 

0 23 392·2 374·5 364·4 356·0 351·2 384·0 3674 364·3 365·7 325·8 287·3 264·2 349·7 

1 0 394·3 376·0 366·0 352·7 351·9 386·0 368·0 365·1 1373.8 331·4 288·9 264·8 351·6 

2 1 397·3 375·8 371·8 356·7 356·7 388·0 373·0 371·0 377·8 338·2 293·5 266·3 355·5 

4 3 403·3 386·4 392·1 374·3 384·4 398·6 402·5 396'71 407'5 360·1 306·3 273·6 373·8 

6 5 401·5 384·8 397·5 388·1 397·2 I 409·9 428·9 414·5 406·7 352·5 I 306·5 274·7 380·2 
: 

7 6 
I 

400·9 383·3 388·9 391·9 397.5 i 4124 426·5 416.61 387.61349.71 337·0 272.8 380·4 

8 7 II 399·3 380·0 383·0 1387.8 394·9 414·1 417·8 408.51380.9 336.81322.91 275·0 375·1 

10 9 11 396.5 375·9 362·8 345·4 364·1 404·1 387·1 349·5 333.51 321·0 I 286.71 270·9 349·8 
I I i 

It I I I I I 

TABLE LXVIII.-Diurnal Variations of the Vertical Component of Magnetic Force, for each 
Month in 1846. 

I I 

Mak. Jan. Feb. March. April. May. June. July. Aug. Sept. Oct. Nov. Dec. Year. 
1\-1. T. 

-- ------------------------
h. 0'00 0'00 0'00 0'00 0'00 0'00 0'00 0'00 0'00 ()·oo 0'00 0'00 0'00 

17 I 0000 0000 0000 0000 0000 0000 0000 0000 0010 0000 0000 I 0000 0000 

19 0012 0015 0037 0117 0166 0174 
I 

0208 0207 0134 0333 0036 0010 0120 

21 I 0029 0034 0075 0212 0184 0182 0270 0361 0197 0516 0125 0031 0184 

22 0040 0031 0052 0219 0163 0157 0228 0346 0282 0527 0118 0054 0184 

23 0070 0049 0029 0229 0143 0102 0161 0284 0312 0520 0104 006911 0172 
0 0091 0064 0045 0196 0150 0122 0167 0292 0403 0576 0120 0075 i 0191 

1 0121 0062 0103 0236 0198 0142 0217 0351 0443 0644 0166 0090 II 0230 

3 0181 0168 0306 0412 0475 0248 0512 0608 0740 0863 0294 1 0163 !I 0413 

5 I 0163 0152 0360 0550 0603 0361 0776 i 0786 0732 0787 0296 : 0174 ;1 0477 

6 0137 0274 0588 0752 
I I 0155 'i 0479 i 0157 0606 0386 0807 0541 0759 0601 

7 I 0141 0\04 0215 I 0547 0580 0403 0665 0726 0474 0630 0460 ! 01771 0426 

9 I 0113
1 0063 0013 I 0123 0272 0303 0358 0136 0000 04721 0098 I 0136 :1 0173 

! I I II 

MAG. AND MET. OBS. 1845 AND 1846. 



38 RESULTS OF lVIAKERSTOUN OBSERVATIONS, 1846. 

TABLE LXIX.-Variations of Magnetic Dip with reference to the Moon's Age and Declination 
for 1846, as deduced from Tables LVIII. and LXIV. 

I 

Variations Variations After Variations After Variations 
Moon's of Moon's of Moon of Moon of 
Age. Magnetic Age. Magnetic farthest Magnetic farthest Magnetic 

Dip. Dip. North. Dip. North. Dip. 

I 

---- --------------
Day. , Day. , Day. , Day. 

15 0414 0 0·385 0 0·300 14 0·290 

16 

I 

·525 1 ·272 1 ·274 15 ·367 

17 ·719 2 ·467 2 ·177 16 ·343 

18 ·497 3 ·310 3 ·368 17 ·187 

19 ·566 4 ·186 4 ·156 18 ·000 

20 ·744 5 ·272 5 ·157 19 ·133 

21 ·535 6 ·317 6 ·096 20 ·165 

22 ·787 7 ·266 7 ·184 21 ·326 

23 ·529 8 ·239 8 ·311 22 426 

24 ·311 9 ·591 9 ·191 23 476 

25 ·475 10 ·621 10 ·503 24 ·480 

26 ·350 11 ·404 11 ·172 25 ·445 

27 ·354 12 ·588 12 ·528 26 ·193 

28 ·000 13 ·322 13 ·362 27 ·322 

29 ·213 14 ·394 
i 

TABLE LXX.-Diurnal Variations of Magnetic Dip for each Month in 1846, as deduced from 
Tables LXII. and LXVIII. 

::~;: II .Jan. I Feb. I Maceh. i Ap,il. May. June. July. Aug. Sept. Oet. Nov. n"". Year. 

II ! 
--1----1---------- ------------ --- ---

;17 I O.~OO 0.'271 I 0.'504 1.'219 3.206 3.210 3.328 2.~49 1.'643 0.'000 0.222 0.'023 1.'195 
I 

19 I 0·290 0·285 0·861 1·703 3·794 4·125 4·259 3·677 2·782 1·174 0·558 0·169 1·803 

21 

22 

o 

') 
oJ 

5 

6 

7 

9 

0·780 I 0·814 2·088 3·521 4·968 4·803 5·246 5·354 4.048 2·579 1·734 0·580 2·873 
I 

1·070 i 0·918 2·358 3·828 5.267 4.617 5·197 4.958 3.611 2.770 2·081 1·038 2·973 

1·141 (:)·848 2.382.13.889 4·611 3·840 4·531 4.136 3·332 2·594 1·842 0·860 2·664 

1·105 0·631 1·948 3·290 3·902 3·150 3·637 3·429 2.215 2·291 1489 0·776 2·152 

0·607 0·441 1·038 2·236 2·496 2·267 3·043 2·392 1.173 1409 1·095 0·429 1·382 

0·554 0·203 0·261 1·035 1·356 1·100 0·935 1.400 0.208 0.629 0.711 0.254 0·551 

0·282 0·122 0·300 0·241 0·000 0·212 0·000 0·000 0.000 0.804 0.000 0·076 0·000 

0·500 0·213 0·247 0·000 0·737 0·000 0·344 0·137 0.817 0.560 0·095 0·000 0·134 

0·232 0·000 0·226 0·638 0·545 0·320 0.807 0·619 0.859 0.703 0·291 0·047 0·271 

0·440 0·391 0·000 1·040 2·360 1·488 1·780 1·467 1.780 0.(j:35 0·553 0·506 0·867 
I I 



V ARIATIONS OF TOTAL MAGNE'rIC FORCE, 1846. 

TABLE LXXI.-Variations of the Total Magnetic Force, with reference to the Moon's Age and 
Declination for 1846, as deduced from Tables LVIII. and LXIV. 

Variations Variations After I Variatio", After Variations 
Moon's of Moon's of Moon of Moon of 
Age. Total Age. Total farthest Total farthest Total 

Force. Force. North. Force. North. Force. 
----------------

Day. 0'00 Day. 0'00 Day. 0'00 Day. 0'00 

15 0079 0 0030 0 0036 14 0082 

16 0104 1 0082 1 0059 15 0077 

17 0057 2 0000 2 0069 16 0021 

18 0110 3 0025 3 0108 17 0036 

19 0118 4 0026 4 0094 18 0000 

20 0148 5 0019 5 0055 19 0056 

21 0142 6 0068 6 0005 20 0163 

22 0049 7 0014 7 0025 21 0087 

23 0105 8 0060 8 0051 22 0041 

24 0093 9 0046 9 0150 23 0138 

25 0012 10 0019 10 0010 24 0077 

26 0039 11 0035 11 0056 25 0042 

27 0023 12 0066 12 0029 26 0150 

28 0106 13 0044 13 0035 27 0081 

29 0106 14 0061 
I 

TABLE LXXII.-Diurnal Variations of Total Magnetic Force for each Month in 1846, as 
deduced from Tables LXII. and LXVIII. 

Mak. I 
M.T. 

Jan. Feb. March. April. May. June. July. Aug. Sept. Oct. Nov. Dec. Year. 

--- -------------~------------ --
h. 0'00 0'00 0'00 0'00 0'00 0'00 0'00 0'00 0'00 0'00 0'00 0'00 0-00 

17 0066 0033 0157 0039 0041 0000 0000 0000 0051 0000 0066 0047 0000 

19 0049 0046 0159 0108 0149 0083 0116 0115 0062 0217 0069 0042 0060 

21 0017 0013 0075 0023 0051 0024 0080 0103 0000 0261 0039 0023 0017 

22 0000 0000 0025 0000 0000 0018 0043 0123 0128 0253 0000 0000 0008 

23 0023 0025 0000 0003 0045 0040 0042 0146 0186 0263 0009 0033 0026 

0 0048 0061 0059 0030 0122 0128 0136 0224 0387 0349 0060 0047 0096 

1 0127 0079 0208 0174 0310 0235 0245 0386 0530 0504 0145 0097 0212 

3 0192 0208 0487 0469 0699 0457 0749 0741 0923 0801 0311 0187 0477 

5 II 0201 0200 0537 0686 I 0962 0658 1106 1058 0936 0707 0384 0216 0596 

6 0173 0176 0456 0748 0892 0704 1048 1065 0664 0704 0679 0204 0584 

7 0184 0164 0400 0643 0885 0689 0915 0937 0592 0560 0519 0222 0517 

9 0135 0084 0220 0180 0397 0474 0511 0263 0027 0409 0131 0135 0206 
I I 

39 
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40 RESULTS OF MAKERSTOUN OBSERVATIONS, 1846. 

TABLE LXXIII,-Ranges for each Civil Day of t.he Magnetic Declination, and of the Horizontal and 
Vertical Components of Magnetic Force, as obtained from all the Observations (Daily or Extra) 
made in 1846, 

I 

Civil Decli- Hor. Vert. Decli- Hor. Vert. I n"li- Hor. Vert. Decli- Hor. Vert. 1 
Decli- Hor. Vert. Decli- Hor. Vert. 

Day. nation. Compo Compo nation. Compo Compo n~tion. Compo Compo nation. Compo Compo nation. Compo Compo nation. Compo Compo 

,-
I 0'0 0'0 I 0'0 0'0 0'0 0'0 I 0'0 0'0 I 0'0 0'0 I 0'0 0'0 

• TANUARY. MARCH. MAY. JULY. SEPTEMBER . NOVEMBER. 

1 8'95 0124 0009 ... . .. ... 9'86 0408 0022 13'99 0648 .., 13'50 0381 0061 ... ... . .. 
2 3'50 0115 0019 10'35 0289 0021 12'03 0505 0076 25'19 0728 .. ' 12'23 0346 0014 18'10 0263 0099 
3 7'91 0131 0018 9'11 0239 0028 ... . .. ... 10'20 0549 0165 10'55 0351 0040 10'43 0339 0040 
4 ... .. , .. . 15'57 0347 0023 38'92 1833 0424 16'13 0703 0237 29'50 0930 0165 5'34 0229 0020 
5 10'50 0139 0026 I 8'09 0215 0028 12'41 0666 0193 ... ... . .. 43'02 1767 0622 10'37 0239 0039 
6 7'85 0167 0025 \ 7'21 0200 0021 8,78 0539 0116 25'02 1045 0146 ... .., .. , 5'37 0250 0014 
7 17'40 0269 0057 7'62 0l±7 0022 14'54 0562 0079 15'44 0552 0087 7'78 0324 0019 24'07 0598 0101 
8 11'55 0281 0036 ... .. , ... 13'37 0337 0082 14'42 0521 0117 24'76 1015 0210 .. . . .. ... 
9 5'97 0132 0029 6'82 0208 0028 16'20 0481 0113 12,75 0609 0032 11'29 0572 0107 8'88 0235 0013 

10 5'69 0171 0012 7'33 0084 0015 .. ... . .. ll'98 0676 0052 12'72 0402 0091 6'58 0328 0021 
11 ... ... ... 9'06 0207 0011 11'86 0536 0031 32'70 1296 0291 58'41 1095 0575 14'70 0207 0014 
12 13'10 0279 0048 15'09 0250 0021 50'22 3485 0644 ... ... ... 1l'85 0698 0190 6'39 0254 0016 
13 7'43 0130 0014 39'22 1565 0342 15'44 1125 0085 19'07 1014 0222 ... ... ... 9'44 0239 0023 
14 11'50 0308 0067 33'24 0849 0240 11'13 0740 0096 14'91 0756 0045 14'97 0707 0175 10'70 0279 0038 
15 4'99 0090 0015 ! ... . .. ... 12'57 0652 0065 11'17 0528 0115 13'08 0663 0093 ". ... .. . 
16 8'69 0153 0015 1 36'81 1301 0333 10'33 0567 0033 14'26 0628 0055 11'53 0378 0025 7'05 0169 0017 
17 19'29 0228 0061 32'88 0880 0344 ... ... ... 8'21 0693 0062 13'34 0431 0083 43'54 1775 0648 
18 ... ... .. . 18'80 0770 0057 ll'61 0506 0044 17'32 0579 0113 14,72 0347 0018 6'64 0433 0079 
19 7'94 0252 0019 10'10 0377 0031 12'94 0668 0135 ... .. , ... 32'81 0364 0112 5'10 0283 0023 
20 3'95 0121 0006 14'62 0389 0025 11'34 0852 0080 9'23 0624 0031 .. , ... ... 14'39 0271 0043 
21 5'95 0228 0013 12'07 0266 0038 16'46 0732 0076 7'34 0472 0054 40'10 0728 0176 7'16 0201 0024 
22 6'66 0186 0009 . ,. ... ... 17'90 0668 0037 9'91 0718 0105 121'52 4995 1178 ... ... .. . 
23 4'60 0265 0012 10'39 0382 0025 17'32 1238 0127 

1
13

'79 
0499 0082 16'05 0408 0170 4'36 0204 0020 

24 51'65 0672 0100 12'72 0398 0022 ... ... ... 15'30 0841 0115 20'01 0587 0047 6'87 0190 0017 
25 . ,' ... ... 12'60 0390 0018 11'51 0593 0103 18'26 0641 0113 10'74 0524 0040 4'80 0175 0028 
26 5'20 0105 0015 21'45 I 0563 0048 15'79 0425 0048 ... .., ... 8'82 0466 0048 44'90 1037 0705 
27 11'48 0159 0012 20'42 0437 0040 12'54 0417 0042 13'16 0520 0080 .. , ... ... 15'38 0362 0080 
28 10'01 0163 0051 14'14 0498 0044 13'36 0377 0064 14'16 0470 0059 19'48 0647 0043 12'32 0535 0066 
29 10'03 0256 0050 '" ... .. , 16'79 0436 0030 22'67 1211 0347 8'14 0294 0043 . .. ... .. , 

30 13'46 0162 0019 17·73 0466 0054 19'55 0594 0095 21'09 0680 0041 15'08 0271 0023 7'14 0282 0088 
31 6'71 0202 0018 14'80 I 0387 0017 ... ... . .. 15'92 0787 0132

1 

, 

FEBRUARY, APRIL. JUNE. AUGUS'f. OCTOBER. DECEMBER. 

1 ... ... .., 13'451 0417 0042 10'20 0513 0060 24'25 0836 0101 22'38 0405 0083 13'35 03561 0027 
2 12'06 0234 0039 12'31 0382 0025 37'82 1304 0238 ... ... ... 29'96 0400 0161 8'08 0552 0024 
3 5'65 0174 0022 15'86 0273 0046 12'17 0617 0080 9'67 0648 0070 8'86 0452 0153 7'34 0148 0011 
4 8'63 0151 0022 12'91 0344 0057 11'05 0572 0039 12'93 0560 0045 ... ... ... ll'48 0247 0089 
.5 4'37 0128 0013 ... . .. . .. 12'65 0·:J.54 0052 12'84 0383 0030 7'98 0223 0046 4'38 0161 0015 
6 4'65 01Gl 0017 36'67 2355 0457 12'79 0535 0071 21'03 0666 0090 16'42 0232 0050 '" 

.. , ... 
7 9'38 0157 0060 20'08 0625 0210 ... 54'89 2078 0221 44'57 0965 0237 3'40 0121 0009 , .. I .. , 8 ... ... ... 15'80 I 0483 0099 17'81 0374 0017 15'14 1231 0220 41'42 3197 1062 4'60 0146 OOO! 
9 8'57 0269 0071 13'19 0424 0022 14'60 0998 0207 ... ... .. . 13'63 0494 0101 25'43 0223 0048 

10 7'47 0202 0027 U'09 0576 0090 13'75 0748 0108 12'64 0652 0171 16'38 0591 0483 14'20 0180 0060 
11 4'26 0073 0009 14'43 0617 0128 13'26 0564 0028 1l'98 0587 0063 ... ... ... 6'12 0186 0051 
12 12'42 0288 0025 ... . .. ... 13'24 0514 0033 28'17 1021 0271 18'43 0448 0089 8'36 0171 0025 
13 3'93 0142 0016 17'91 0601 0211 21'47 0522 0055 10'45 0832 0199 15'47 0397 0069 ... ... .. , 

14 10'25 0401 0018 28'64 0585 0076 ... . .. . .. 24,'69 0998 0340 8'34 0279 0026 3'90 0383 0023 
15 , .. .. , . .. 21'13 0621 0052 18'88 1026 0134 17'96 0775 0192 6'60 0227 0027 5'18 0182 0019 
1G 35'69 0444 0089 39'39 2157 0426 9'84 0764 0088 ... .. , ... 8'38 0328 0069 3'50 0217 0012 
17 10'54, 0177 002() 27'70 11266 0314 12'66 0694 0039 23'14 1075 0187 9'48 0300 0017 4'92 0162 0011 
18 13'18 0217 0036 13'29 0435 0028 10'62 0450 0052 13'40 0460 0070 ... ... ... 9:76 0177 0023 

19 8'10 01G5 0016 
12:96 I 04'48 

... 14'93 0362 0059 10'57 0528 0093 8'73 0278 0083 3'71 0130 0018 
1 20 I 9'99 0170 0014 0066 17'37 0390 0037 14'13 0428 0039 12'67 0246 0068 ... .. , ,., 

21 8'19 0117 0019 I 11'92 0363 0021 ... 14'54 0553 0057 10'37 0427 0029 4'66 0072 0015 ... . .. 
22 I ... .. , .. , • 13'39 0720 0077 15'08 0425 004G Ii 23'65 0644 0191 38'09 0791 0136 5'25 0105 0014 

23 
I 

3'61 0069 0009 . 13'80 0429 I 0019 21'09 0553 0188 II ... ... . .. 9,76 0417 0035 22'90 0763 0260 

24 4'24 0096 0013 13'13 I 0601 0033 1l·79 0495 0053 1133'98 0640 0218 17'25 0560 0034 12'27 OH3 : 0078 

25 1
22'41 0491 0083 1022 0495 0086 11'36 0702 0023 1 18'82 1044 0095 ... .. , 9'12 0304 0040 ... 

0047 26 9'29 0240 0064 ... ... ... 13'21 04931 0025 :115'24 0630 0038 1 10'48 1 0255 0011 8'51 0121 
27 f 14'76 0201 0025 I 12'08 0470 004G 14'59 0526 0059! 48'51 1546 0454 9'781 0310 0036 

'10:87 02'i2 0027 28 i 9'40 0178 0041 i 8'86 0479 0016 .. , ... ...140'54 1376 0340 I 9'02 0286 0018 
I 

12'60 0420 0021 13'615 0733 0065 II 20'68 0984 0151 I 9'021 0282 0026 I 9'52 1 
0263 1 0017 29 1 

30 

I I 
12'63 0410 0032 17'68 0659

1 0079 Ii .. ' ... .. , 1112'071 0328 0050 I 4'49 0224 0019 
31 

I 
i 11,73 0·128 0029 1 12'01 0297 0030 I 5'62 I 0065 0022 

I I II !L I 1 
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42 RESULTS OF MAKERSTOUN OBSERV A'rIONS, 1845. 

TABLE I.-Daily and Weekly Means of the Temperature of the Air, as deduced from the rea,dings 
of the Dry Bulb Thermometer, for 1845. 

C ·1 II I ' I 
I 

~:~. I Jan. 1!'eb. I March. I April. May. June. July. Aug. Sept. Oct. Nov. Dec. 

-1-
1
---

1

-

---------

I 0 0 0 \ 0 0 0 0 0 0 0 0 

1 II 30·2 28·9 31-4 I 42·9 50·5 [50·2] 52·5 54·2 60·6 49·5 46·2 39·8 
il 

2 I 32·6 [27·4] [32.3] 42·0 48·5 55·2 55·1 56·1 52·8 49-4 [41·7] 37·2 
I 

3 I 35·1 37·0 35·5 38·6 47·7 53·7 53·5 [55·3] 49·6 45·9 38·6 33·4 

4 38·5 34·8 30·9 38·4 [46·0] 49·2 55·0 56·2 51·5 44·2 32·9 34·5 

5 [36·3] 37·9 27·5 39·8 42·6 54·7 55·6 55·9 49·8 [45·2] 37·9 39·6 

6 42·1 29·5 30·4 [40·5] 44·3 54·8 [56·4] 56·1 47·7 39·8 51·0 36·9 

7 I 33-4 28·1 36·7 45·2 42·2 55·3 59·8 56·7 [51·7] 45·7 49·8 [37·9] 

8 I 36·3 27·6 39·8 42-4 41·6 [56·5] 57·8 57·0 52·0 46·0 48·8 36·8 
1 

9 
I 

32·8 [30.0] [34·5] 38·9 42·5 52·8 56·6 53·2 574 45·4 [45.3] 40·9 

10 39·7 34·1 40·2 39·0 44·4 59·0 59·1 [54·8J 51·9 44·5 43·0 38·5 

11 41·5 30·2 31·9 38·6 [44·7] 62-4 52-4 55·6 50·5 45·5 41·1 42-4 

12 [37·3] 30·7 27·9 39·0 47·7 64·5 51·3 52·9 53·2 [49·5] 38·3 34-4 

13 34·4 39·6 26·5 [40·5] 46·6 63·9 [53.2] 53·2 52·2 51·8 38·0 28·3 

14 39·8 34·7 26·9 40·8 45·7 61·0 52·7 53·5 [50·7] 56·8 34·6 [36·2] 

15 35·7 36·5 23·2 42·5 54·2 [60·5] 52·0 51·6 46·3 53·2 39·0 42·3 

16 28·2 [35.3] [28-4] 43·2 55·1 58·8 51·7 51·0 49·0 49-4 [40·4] 40·0 

17 38·6 
i 

37·9 30·6 48·8 50·1 58·1 52·8 [52·2] 53·0 52·2 42·2 29·8 

18 39·0 33·3 34·1 48·6 [49·6] 57·0 57·0 54·2 54·5 53·6 41·2 31·7 

19 [35·6J 30·1 29·4 44·8 45·2 56·2 544 51·2 49·8 [49·6] 47·2 35·1 

20 30·9 36·3 29·0 [47.0] 46·3 57·6 - [53.1] 51·8 47-4 47·3 42·8 35·7 

21 35·0 36·0 34·6 48·5 46·9 58·6 52·2 52·1 [46.3] 46·2 37·2 [35·8] 

22 41·9 30·9 47·4 47·0 45·6 [55·4] 50·8 52·4 43·8 47·8 34·7 37·8 

23 46·5 [33.5J 38-4 44·6 45·8 53·8 51·5 56·0 39·9 47·7 [40.4] 38·7 

24 39·3 31·4 40-4 41·6 44·4 52·8 53·1 [54·2J 42·4 48·9 32·3 35·6 

25 43·6 ' 28-4 37·8 49·1 [45·0] 53·6 56·9 54·8 49·3 42·9 43·6 41·8 

26 [34.5] ! 38·0 41-4 52·2 43·7 51·3 55·8 55·3 46·8 [49·0] 52·0 41·9 
1 

27 30·1 35·0 47·1 [49·4] 45·0 50·1 [53·6] 54·7 51·1 50·5 48·6 38·6 

28 30·0 33·7 45·3 50·6 45·3 48·0 52·0 56·5 [48.3] 53·2 47·8 [40.8] 

29 17·7 43·5 50·2 45·6 [52·0] 51·0 59·6 46·6 51·0 42·0 38·7 

30 I 16·0 [44.0] i 52·5 47·1 55·3 52·6 59-4 46·3 49·2 [41.5] 45·0 
I 

31 
1 

9,6 43·5 I 50·2 
I 

53·1 [56.4] 45·7 38·8 

Ii I 
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TABLE II.-Hourly Means of the Temperature of the Air for each Month in 1845. 

Mak. Jan. Feb. March. April. May. June. July. Aug. Sept. Oct. Nov. Dec. 
M.T. 
-- ------ ---- ---------------

h. 0 0 0 0 0 0 0 0 0 0 0 0 

12 32·5 31·7 324 38·5 43·2 504 49·7 50·1 I 45·0 47·0 40·8 36·7 
13 32·1 31·4 31·9 38·0 43·1 50·0 49·1 49·6 44·5 47·0 40·5 37·2 
14 32·1 31·1 31·8 37·9 42·7 49·9 48·8 49·3 44·4 46·8 40·1 37·2 
15 32·4 31·1 31·7 37·8 42·1 49·7 48·2 49·1 44·5 46·5 40·2 36·9 
16 32·8 31·3 31·3 37·3 42·3 50·1 48·5 49·5 44·3 46·3 40·0 36·5 
17 32·7 31·2 31·1 37·6 43·2 51·3 494 49·8 44·3 45·8 40·3 36·3 
18 33·0 31·2 31·5 39·0 44·4 53·4 51·1 51·0 44·8 45·9 40·0 36·1 
19 32·9 31·1 32·5 40·8 45·9 55·2 52·8 52·9 46·9 45·8 40·0 36·3 
20 32·5 31·5 34·3 43·1 474 57·3 544 55·1 49·8 46·8 39·9 36·6 
21 32·9 32·9 36·1 45·5 48·7 59·1 55·8 57·0 52·0 48·3 41·4 374 
22 34·3 34·6 37·7 47·6 49·8 59·8 574 58·6 54·3 49·9 43·2 38·4 
23 35·8 35·5 39·0 494 50·6 60·5 58·5 59·7 55·4 51·2 44·6 394 

0 36·9 36·7 39·8 50·9 50·4 614 59·5 60·4 55·6 51·9 45·8 39·9 
1 38·0 37·7 40·1 52·4 51·2 62·0 59·5 60·7 56·8 52·5 46·4 40·0 
2 37·9 37·8 40·2 52·8 50·8 61·9 59·5 61·1 57·3 52·2 46·2 39·6 
3 37·0 37·3 40·1 53·0 50·9 61·5 59·3 60·3 56·6 51·5 44·8 39·0 
4 35·7 36·8 38·8 52·2 50·1 60·5 59·0 59·6 55·3 50·2 43·4 38·0 
5 33·9 34·9 37·8 504 49·2 60·1 57·7 58·5 53·6 49·0 42·5 38·0 
6 334 33·7 36·0 48·1 47·5 584 56·9 56·9 51·1 48·2 41·7 37·2 
7 33·0 33·0 34·8 45·1 46·1 57·2 55·1 55·2 49·4 47·8 41·5 37·2 
8 33·1 32·5 34·0 43·1 44·7 554 53·2 534 49·0 47·3 41·5 374 
9 33·2 32·1 33·5 41·6 43·8 53·7 51·8 52·4 47·5 47·1 41·4 37·0 

10 33·6 32·0 

I 
32·8 40·1 43·5 52·1 50·7 51·2 46·7 46·9 41·1 36·9 

11 33·6 31·2 32·5 394 43·1 51·1 50·2 50·5 464 
I 46·9 41·2 36·6 

TABLE III.-Hourly Means of the Temperature of the Air for each Astronomical Quarter, and 
for the year 1845. 

Mak. 
Nov. Feb. May. Aug. 

Mak. 
Nov. Feb. May. 

I 
Aug. 

Dec. March. June. Sept. Year. Dec. March. June. Sept. Year. 
M.T. Jan. April. July. Oct. M. T. .Tan. April. July. Oct. 

---------._-- ----------------
h. 0 0 0 0 0 h. 0 0 0 0 0 

12 36·67 34·20 47·77 47·37 41·50 0 40·87 4247 57·10 55·97 49·10 
13 36·60 33·77 47·40 47·03 41·20 1 41·47 4340 57·57 56·67 49·77 
14 3647 33·60 47·13 46·83 41·01 2 41·23 43·60 57·40 56·87 49·77 
15 36·50 33·53 46·67 46·70 40·85 3 40·27 43·47 57·23 56·13 49·27 
16 3643 33·30 46·97 46·70 40·85 4 39·03 42·60 56·53 55·03 48·30 
17 3643 33·30 47·97 46·63 41·08 5 38·13 41·03 55·67 53·70 47·13 
18 36·37 33·90 49·63 47·23 41·78 6 37·43 39·27 54·27 52·07 45·76 
19 36·40 34·80 51·30 48·53 42·76 7 37·23 37·63 52·80 50·80 44·62 
20 36·33 36·30 53·03 50·57 44·06 8 37·33 36·53 51·10 49·90 43·72 
21 37·23 38·17 54·53 52·43 45·59 9 37·20 35·73 49·77 49·00 42·92 
22 38·63 39·97 55·67 54·27 47·13 10 37·20 34·97 48·77 48·27 42·30 
23 39·93 41·30 56·53 5543 48·30 11 37.13 1 34·37 48·13 47·93 41·89 

I 
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T ABLE IV.-Errors of the Approximate Mean Temperatures, deduced from one or two Daily 
Observations, for each Month, and the Year 1845. 

Months 
and 

Year. 

, 1/ 

I 
: 

Approximate Means (+ ) greater, or (-) less than true Means. 
Mean .1

1

---;------,------,-----,-------;------;--;-----

I
, of 24 Max. 17h 10m 21h 40m 21h 40m 22h 10m 22h 10m 17h 10m 21h 10m 

Hours. ,and and and and and and and and 7h 10m • 

I I Min. 4h 10m. lOh 10m. 9h 40m. Uh 10m • lOh 10m. 23h 10m • 9h 10m • 

______ 1 ___ 1--------------- -------------------
/0 10 0 0 0 0 0 0 0 0 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

I 

33·97 -0·37 +0·23 -0·37 -0·47 -0·02 -0·02 +0·28 -0·92 -0·97 
33.35 + 0·34 + 0·65 - 0·48 - 0·45 - 0·45 - 0·05 0·00 - 0·85 - 0·35 
35.07 +0·64 -0·12 -0·22 -0·05 +0.03 +0·18 -0·02 -0·27 -0·27 
44.23 +0·71 +0·67 -0·91 -0·53 -0·73 -0·38 -0·73 -0·68 +0·87 
46.45 + 0·56 + 0·20 - 0·08 0·00 0·00 + 0·20 + 0·45 - 0·20 - 0·35 
55.92 +0·32 -0·02 -0·15 +0·25 -0-47 +0·03 -0·02 +0·48 +1·28 
54.00 +0·41 +0·20 -0·35 -0·08 -0·20 +0·05 -0·05 -0·20 +1·10 
54.67 +0-43 +0·03 -0·17 +0·13 -0·12 +0·23 +0·08 +0·03 +0·53 
49.81 +0·50 -0·01 +0·11 +0·31 +0·54 +0·69 +0·04 -0·06 -0-41 
48.28 -0·05 -0·28 -0·28 -0·23 +0·12 +0·12 +0·22 -0·58 -0-48 
42.02 -0·33 -0·17 -0·32 -0·25 +0·18 +0·13 +0·43 -0·62 -0·52 
37.57 -0·27 -0-42 -0·17 -0·15 -0·07 +0·08 +0·28 -0·37 -0·37 

II 
Year 44·61 III +0·24 +0·08 -0·28 -0·13 

The 12 Months. II 

- 0·10 I + 0·10 1--1--1--1--1 

0·24 I 0·18 0·22 II 

+0·08 -0·36 +0·01 

Mean of Errors 
Range of Errors /! ~:~~ 0·25 

1·09 
0·30 
1·02 

0·24 
0·84 1·27 I 1·07 1·16 i 

044 
1-40 I 

I 

0·62 
2·25 

TABLE V.-Diurnal Ranges of Temperature, as deduced from the Hourly Observations of the 
Dry Bulb Thermometer, on each Civil Day of 1845. 

~:~~ Ii Jan. Feb. I March. April. May. June. July. Aug. Sept. Oct. Nov. Dec. 

--1-11;:- I~.7 -1;:- 2;.9-~- (2;'0)-~- 1;,9-~ I~.9 --~--~-
2 II 6·3 (26.0) 1 (13.0) 32·1 10·6 12·6 12·8 18·1 15·4 10-4 (15.0) 5·6 
3 I, 7·9 11·3 9·6 32·0 11·7 16·8 9·2 (15.0) 23·9 14·4 17·8 7·2 
4 II 9·9 16·2 9·7, 10·0 (16.0) 13·0 16·9 14·9 9·3 6·9 20·2 12·4 
51 (7·0) 9·4 10·6 I 21·3 10·0 16·8 22·9 21·8 17·1 (20·0) 16·3 6·8 
6 ii 19·0 7·6 13·7 (35.0) 8·5 l1·1 (21.0) 18·8 21·5 25·3 10·7 13·5 
7 'I! 7·4 5·6 6·6 15·3 7·0 14·1 17·0 13·8 (25.0) 7·0 4·6 (9·0) 
8 II 12·3 9-4 7·9 15·0 11·3 (16.0) 15·3 17·1 21·6 14·1 11·9 16·7 
9 I 14·6 (8.0) (11.0) 20·6 13·4 11·1 14·7 4·5 9·2 17·3 (16.0) 5-4 

10 I 18·2 9·0 13·5 4·9 7·7 12·3 I 15·7 (10.0) 7·3 l1·7 14·5 11·3 
11 I' 13·0 3·2 7·7 12·3 (25.0) 17·5 11·7 7·1 8·4 14·8 13·6 13·0 
12 II (13.0) 4-4 14·7 21·1 13·8 26·5 15·5 7·8 21·5 (18·0) 14·7 13·9 
13 14·7 11·3 16·1 (17.0) 17·3 21·7 (23.0) 17·0 18·1 15·6 14·2 13·6 
14 III 6·7 5·9 12·4 11·0 24·1 15·9 12·2 11·8 (25.0) 8·7 13·6 (25.0) 
15 14·4 11·6 14·4 9·6 24·2 (22·0) 16·9 10·5 25·8 11·9 18·5 7·6 
16 8·5 (10.0) (18.0) 21·9 16·7 11·6 19-4 10·6 18·7 8·4 (8.0) 10·7 
17 ! 8·9 11·3 13·7 23·0 12·0 11·2 18·8 (18.0) 13·3 9·6 8·1 9·5 
18 i 7·7 17·7 12·9 11·9 (17·0) 14·3 15·0 15·3 9·4 12·7 13·5 9·9 
19 (g.O) 13·1 8·2 12·3 5·4 15-4 11·7 7·3 15·8 (14·0) 4·1 12·9 
20 i 13·6 12·5 14·3 (27·0) 10·0 19·9 (6.0) 6·7 24·1 10·9 7·8 6·0 
21 i, 9·3 13·8 21·6 I 30·1 10·5 14·9 4·2 12·4 (14.0) 11·1 9·8 (8.0) 
22 I 7·4 10·2 9·3 30·9 8·0 (20·0) 4·5 25·2 16·6 9·3 11·8 10·7 
23 11·6 (12.0) (16.0) 27·5 9·5 18·3 6·2 14·1 19·9 7·6 (12.0) 7·5 
24 12-4 15·8 18·3 20·6 5·4 11·2 9·3 (20.0) 24·9 5·6 9·9 16·0 
25 17·9 23·9 21·8 27·9 (1l.0) 17·0 17·7 15·0 13·9 13·1 9·8 10·0 
26 (16.0) 6·2 16·3 10·2 2·8 15·3 14·6 13·9 17·0 (14·0) 5·6 U·8 
27 5·9 12-4 9·7 (12.0) 4·2 19·5 (20.0) 11·3 18·7 4·6 4·1 18·5 
28 6·5 10·6 8·4 I 11·5 8·8 8·0 21·3 26·7 (10.0) 4·5 2·9 (18.0) 
29 2;~·3 16·9 I 15·8 9·1 (22·0) 23·4 22·8 12·9 3·8 10·3 24·4 

~~ I; ~!:Z I (~;:~) I 15·0 ~~:! 13·5 i~:i (i~:~) 13·0 :!:~ I (17-0) :~:~ 
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TABLE VI.-Extremes of Temperature for each Month from the Register Thermometers; Extremes 
of Daily Mean Temperature, and of Diurnal Ranges, obtained from the Hourly Observation s 
for 1845. 

Extreme Temperatures. Extremes of Daily Mean Temperature. Extreme Diurnal Ranges. 
Month. ----~--~ 

I Highest. Lowest. Range. Mean. Highest. Lowest. Range. Mean. Greatest. I,east. 
----_.---- ---- -~----- --------- ---~~--

d. 0 d. 0 0 0 d. 0 d. 0 0 0 d. 0 d. 0 

Jan. 5 51·2 31 -2·0 53·2 24·6 23 46·5 31 9·6 36·9 28·0 31 28·9 27 5·9 
Feb. 13 44·9 1 6·7 38·2 25·8 13 39·6 8 27·6 12·0 33·6 2 26·0 11 3·2 
March 31 5(j·2 16 15·3 40·9 35·7 22 47·4 15 23·2 24·2 35·3 25 21·8 7 6·6 
April 25 65·7 6 24·2 41·5 45·0 30 52·5 4 38·4 14.1 45·4 6 35·0 10 4·9 
May 15 67·0 14 I 31·5 35·5 49·2 16 55·1 8 41·6 13·5 48·3 11 25·0 26 2·8 
.Tune 12 78·3 1 36·6 41·7 57·4 12 64·5 28 48·0 16·5 56·2 1 29·0 28 8·0 
.July 10 71·6 29 35·2 36·4 53·4 7 61·5 22 50·8 10·7 56·1 29 23-4 21 4·2 
Aug. 29 73·6 22 35·7 37·9 54·6 29 59·6 16 51·0 8·6 55·3 28 26·7 9 4·5 
Sept. 1 75·1 24 28·1 47·0 51·6 1 60·6 23 39·9 20·7 50·2 15 25·8 10 7·3 
Oct. 14 62·7 6 26·0 36·7 44·3 14 56·8 6 39·8 17·0 48·3 6 25·3 29 3·8 
Nov. 6 55·8 4 I 24·7 31·1 40·2 26 52·0 24 32·3 19·7 42·1 4 20·2 28 2·9 
Dec. 27 52·0 13 20·4 31·6 36·2 30 45·0 13 28·3 16·7 36·6 14 I 25·0 9 5-4 

I I 

TABLE VI I.-Daily and Weekly Means of the Temperature of Evaporation, as deduced from the 
readings of the Wet Bulb Thermometer, in 1845. 

Day. 
July. Aug. Sept. Oct. Nov. Dec. Civil Jan. I Feb. March. I April. May. June. 

-- --0 ----0 ----0 --1--0 ----0 -----0 ----0---1--0--1--0----0 ----o-----o-~-

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

30·0 
32-4 
34·2 
37·1 

[35·4] 
39·9 
33·0 
35·7 
31·8 
37·8 
39·8 

[36·1] 
33·7 
38·6 
34·8 
28·1 
36·8 
37·2 

[34-4] 
29·8 
33·5 
40·9 
44·9 
38·2 
42·2 

[33·6] 
29·4 
29·4 
17·4 
15·7 
9·2 

27·6 
[26·2] 
36·0 
33·5 
35·1 
26·6 
26·3 
26·3 

[28·2] 
33·1 
28·3 
28·9 
37·7 
32·3 
33·6 

[33.6] 
36·2 
32·2 
29-4 
34·6 
35·0 
29·2 

[32.0] 
29·6 
26·9 
36·9 
33·6 
31·3 

30·2 
[30·9J 
34·2 
29·6 
26·3 
28·8 
35·0 
38·2 

[32.5] 
37·9 
29·1 
26·1 
24·1 
25·0 
22·5 

[26·3J 
27·8 
31·1 
27·1 
25·9 
32·7 
45·9 

[36'IJ 
36·8 
36·5 
38·6 
43-4 
41·0 
38·5 

[40.1J 
39-4 

39·3 
38·9 
36·7 
37·6 
37·9 

[38·5J 
42·8 
39·9 
36·2 
37·1 
36·0 
36·7 

[37·9] 
38·5 
39·3 
40·1 
45·2 
46·9 
42·6 

[43·6] 
43·5 
42·4 
41·2 
40·1 
45·6 
49·1 

[46·6] 
47·6 
47·2 
49·8 

MAG. AND MET. OBS. 1845 AND 1846. 

48·0 
44·2 
43·9 

[42.9] 
39·1 
42·0 
40·5 
39·5 
41·0 
42·2 

[42.3] 
44·3 
42·9 
43·8 
51·7 
51·3 
46·1 

[46.6J 
42-4 
43·8 
44·6 
43·6 
44·0 
43·2 

[43.4] 
43·2 
44·0 
42·6 
43·1 
43·8 
46·8 

[47·1] 
52·3 
50·3 
46·2 
52·1 
51·1 
50·9 

[53·1] 
49·4 
56·6 
58·4 
60·0 
58·8 
57·5 

[57-4J 
57·1 
56·9 
54·0 
52·4 
53·2 
53·8 

[51.6] 
49·5 
50·7 
50·0 
47·2 
47·8 I 

46·2 
[49·1] 
52·1 

50·8 
50·3 
53·0 
50·8 
50·9 

[53·4] 
56·9 
55·1 
53·6 
54·7 
50·3 
48·9 

[49·9] 
50·1 
47-4 
48·1 
51·6 
54·0 
52·3 

[51·4] 
51·5 
49·3 
49·9 
50·9 
53·1 
52·6 

[50.2J 
47·9 
47·6 
49·2 
50·5 

51·9 
53·5 

[52·6] 
53·6 
52·8 
53·3 
53·8 
53·2 
52·2 

[52·0] 
53·3 
49·9 
49·4 
50·5 
47·2 
46·5 

[49·5] 
52·6 
50·2 
50·0 
48·2 
48·9 
53·7 

[51·2] 
53·3 
51·6 
51·3 
52·9 
56·8 

I 
56·4 

[53·5] 

57·5 
51·0 
46·3 
49·0 
47·2 
45·5 

[49-4J 
49·6 
55·1 
49·8 
48·6 
50·5 
50·6 

[48·7J 
44·0 
46·4 
52·2 
52·6 
46·2 
44·9 

[43·5J 
40·8 
36·6 
39·9 
45·8 
44·3 
48·3 

[45·5J 
44·3 
44·1 

46·4 
46·8 
45·5 
43·1 

[43.5J 
37·9 
44·2 
43·8 
43·5 
43·3 
43·7 

[47·1J 
49·7 
52·1 
50-4 
45·7 
50·1 
49·9 

[46·1 J 
43·4 
42·7 
44·8 
44·9 
45·5 

39·8 I 
[ 46·5J 
48·3 
51·0 
49·6 
46·6 
43·6 

43·6 
[39·5] 
36·7 
30·9 
35·7 
48·9 
47·1 
47·7 

[44·1 J 
42·8 
40·5 
37·7 
37·1 
34·2 
38·1 

[39·0J 
39·4 
40·1 
45·2 
40·6 
35·7 
33·2 

[38·41 
30·2 
42·1 
48·9 
45·9 
45·8 
39·4 

[39·5J 

M 

37·9 
35·8 
32·0 
33·1 
37·2 
35·5 

[36.0] 
35·7 
37·7 
36·7 
38·3 
32·5 
27·8 

[33·8J 
39·2 
36·6 
28·5 
31·1 
33·7 
34·2 

[34.1 ] 
:35·5 
36·0 
33·9 
40·0 
40·2 
37·0 

[39.0J 
37·5 
42-4 
36·8 
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TABLE VIII.-Hourly Means of the Temperature of Evaporation for each Montb in 1845. 

Mak. Jan. Feb. March. April. May. .June. July. Aug. 
I 

Oct. Nov. Dec. I M. T. 
Sept. 

--------- --------------------
0 0 0 0 0 0 0 0 0 0 0 0 

12 31·7 30·5 31·0 37·6 42·2 49·2 48·7 49·0 44·] 45·1 39·3 35·1 
13 31·4 30·2 30·5 37·2 42·0 48·9 48·1 48·6 43·6 45·3 39·1 35·7 
14 31·3 30·0 30·5 37·1 41·5 48·7 47·7 48·2 43·5 44·9 38·7 35·5 
15 31·7 30·0 30·3 36·9 40·9 48·4 47·2 48·3 43·7 44·5 38·7 35·2 
16 32·1 30·1 29·8 36·5 41·1 48·7 47·5 48-4 43·5 44·4 38·8 34·7 
17 32·0 30·1 29·8 36·7 41·7 49·7 48·2 48·7 43-4 44·0 39·0 34·5 
18 32·2 30·0 30·2 37·9 42·7 51·3 49·7 49·5 43·9 44·0 38·8 34·4 
19 32·1 29·9 31·0 39·4 43·7 52·3 50·8 50·9 45·7 44·0 38·6 34·5 
20 31·8 30·2 32·3 41·2 44·6 53·7 51·7 52·2 47·9 44·8 38·8 34·7 
21 32·1 31·3 33·7 42·8 45·4 54·6 52·4 53·2 49·4 46·0 39·9 35·4 
22 3~·3 32-4 34-4 44·1 46·1 54·9 53·3 54·0 50·7 47·0 41·2 36·4 
23 34-4 33-4 35·2 45·2 46·5 55·4 53·8 54·6 51·3 47·8 42·2 36·9 

0 35·4 34·2 35·6 46·0 46·2 55·9 54·4 55·2 51·3 48·3 43·2 37·4 
1 36·3 34·9 35·8 46·7 47·0 56·0 54·1 55·2 51·8 48·3 43-4 37·5 
2 36·1 35·1 35·8 46·8 46·8 56·1 54·3 55·3 51·7 48·3 43·4 37·2 
3 35·4 34·7 35·9 46·8 46·6 55·8 54·0 54·8 51·2 47·9 42·5 36·9 
4 34-4 33·9 35·4 46·2 46·1 55·3 54·0 54·7 50·8 47·1 41·6 36·0 
5 33·1 32·8 34·7 45·3 45·6 55·1 53·4 54-4 49·8 46·3 40·8 36·0 
6 32·4 32·0 33·6 44·0 44·5 54·2 52·9 53·9 48·5 45·8 40·1 35·5 
7 32·1 31·5 32·9 42·3 43·7 53·7 52·0 52·8 47-4 45·5 39·9 35·5 
8 32·2 31·1 32·3 41·1 42·8 52·7 51·0 51·6 47·0 45·2 39·8 35·7 
9 32·3 30·8 31·8 39·9 42·3 51·5 50·2 50·8 46·0 45·0 39·8 35·5 

10 32·6 30·6 31.4

1 

38·9 42·1 50·5 49·4 50·0 45·4 44·8 39·5 35·2 
11 32·5 29·9 31·1 38-4 41·9 I 49·7 49·0 49·3 45·1 44·8 39·7 34·8 

TABLE IX.-Hourly Means of the Temperature of Evaporation for each Astronomical Quarter, and 
for the Year 1845. 

:\ 1.1 Nov. Ii Feb. May. I Aug. I 

~ra~·.1 Dec. Marc.h. .J une. Sept. 
:1 .Jan. i AprIl. July. Oct. 

Year. Mak. 
M.T. 

Nov. 
Dec. 
Jan. 

Feb. 
March. 
April. 

May. 
June. 
• July. 

Aug. 
Sept. 
Oct . 

Year. 

---1. -11-0 --1-0-- --o---o-·--o--.l--

h
-. -11---

0 
-----0 ---0 ---0 -- -0--

12 1'1 35·37 i 33·03 46·70 46·07 40·29 0 38·60 
39·13 
39·23 
39·13 
38·50 
37·60 
36·53 
35·57 
34·83 
34·17 
33·63 
33·13 

45·26 
45·58 
45·57 
45·21 
44·62 
43·94 
43·12 
42-44 
41·87 
41·32 
40·87 
40·52 

38·67 
39·07 
38·90 
38·27 
37·33 
36·63 
36·00 
35·83 
35·90 
35·87 
35·77 
35·67 

52.17 
52·37 
52·40 
52·13 
51·80 
51·37 
50·53 
49·80 
48·83 
48·00 
47·33 

51·60 
51·77 
51·77 
51·30 
50·87 
50·17 
49·40 
48·57 
47·93 
47·27 
46·73 
46-40 

13 I 35·40 32·63 46·33 45·83 40·05 1 
14 'il 35·17 32·53 45·97 45·53 39·80 2 
15 if 35·20 I 32·40 45·50 45·50 39·65 3 
16 II 35·20: 32·13 45·77 45-43 39·63 4 
17 !' 35·17 i 32·20 46·53 45·37 39·82 5 
18 :35·13 i 32·70 47·90 45·80 40·38 6 
19 35.07! 33-43 48·93 46·87 41·07 7 
20 35·10 34·57 50·00 48·30 41·99 8 
21 35·80 35·93 50·80 49·53 43·02 9 
22 36·97 36·97 I 51·43 50·57 43·98 10 
23 37·83 37·93 51·90 51·23 44·72 11 

I 
46·87 I 
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TABLE X.-Daily and Weekly Means of the Pressure of Aqueous Vapour, in inches of Mercury, 
for the Year 1845, as deduced from Tables I. and VII. 

Civil 
Day. 

Jan. Feb. March. April. May. .June. July. Aug. Sept. Oct. Nov. Dec. 

--- ----
in. in. in. in. in. in. in. in. in. in. in. in. 

1 0·184 0·157 0·175 0·218 0·321 [0·305] 0·364 0·372 0·446 0·295 0·271 0·225 
2 ·200 [ ·159] [ ·177] ·219 ·258 ·371 ·323 ·392 ·366 ·306 [ .239] ·212 
3 ·206 ·219 ·201 ·214 ·260 ·339 408 [ .378] ·292 ·316 ·214 ·183 
4 ·223 ·195 ·170 ·234 [ ·260] ·294 ·336 ·393 ·333 ·283 ·170 ·191 
5 [ .215] ·192 ·151 ·225 ·217 ·372 ·332 ·376 ·310 [ ·283] ·202 ·213 
6 ·238 ·135 ·162 [ ·229] ·257 ·347 [ ·386] ·387 ·295 ·225 ·336 ·210 
7 ·203 ·145 ·203 ·264 ·250 ·336 ·439 ·392 [ ·341] ·289 ·308 [ ·209] 
8 ·220 ·150 ·230 ·235 ·236 [ ·379] ·414 ·373 ·341 ·277 ·333 ·215 
9 ·188 [ .157] [ ·185] ·201 ·257 ·328 ·388 ·391 ·418 ·278 [ .294] ·208 

10 ·224 ·196 ·220 ·218 ·260 ·440 ·389 [ .368] ·347 ·283 ·289 ·215 
11 ·244 ·156 ·152 ·201 [ ·259] ·451 ·353 ·392 ·335 ·281 ·262 ·203 
]2 [ .218] ·160 ·143 ·209 ·269 ·473 ·333 ·338 ·350 [ ·314] ·237 ·182 
13 ·204 ·223 ·126 [ ·217] ·251 ·446 [ .337] ·323 ·363 ·346 ·229 ·167 
14 ·238 ·174 ·136 ·225 ·281 ·442 ·346 ·346 [ .337] ·348 ·212 [ ·189] 
15 ·210 ·178 ·135 ·222 ·368 [ 445] ·290 ·290 ·278 ·348 ·2:37 ·222 
16 ·172 [ ·192] [ ·141] ·230 ·347 ·456 ·310 ·282 ·301 ·281 [ .242] ·197 
17 ·216 ·212 ·144 ·277 ·282 ·458 ·380 [ .338] ·393 ·351 ·228 ·163 
18 ·220 ·189 ·163 .317 [ ·302] ·394 ·394 ·390 ·387 ·331 ·253 ·187 
19 [ ·206] ·175 ·144 ·264 ·256 ·362 ·380 ·365 ·288 [ ·291] ·295 ·196 
20 ·173 ·200 ·129 [ .262] ·274 ·367 [ .373] ·353 ·285 ·254 ·245 ·199 
21 ·193 ·211 ·183 ·243 ·284 ·371 ·385 ·307 [ ·272] ·251 ·210 [ .196] 
22 ·262 ·163 ·307 ·235 ·278 [ ·355] ·348 ·321 ·238 ·278 ·191 ·200 
23 ·295 [ .186] [ ·209J ·238 ·284 ·319 ·354 ·397 ·198 ·282 [ .234] ·200 
24 ·236 ·165 ·196 ·268 ·282 ·358 ·360 [ .355] ·235 ·282 ·166 ·194 
25 ·269 ·151 ·219 ·282 [ ·281] ·333 ·372 ·401 ·284 ·228 ·267 ·244 
26 [ ·211] ·225 ·221 ·327 ·290 ·293 ·372 ·353 ·279 [ .305] ·325 ·247 
27 ·175 ·195 ·257 [ .305] ·293 ·320 [ ·339] ·352 ·321 ·327 ·294 ·220 
28 ·176 ·170 ·226 ·310 ·259 ·308 ·302 ·372 [ .290] ·361 ·301 [ .235] 
29 ·115 ·195 ·305 ·267 [ .329] ·306 439 ·281 ·352 ·230 ·228 
30 ·107 [ ·221] ·341 ·265 ·365 ·325 ·430 ·280 

I 
·303 [ .241] ·258 

31 ·083 ·213 ·297 ·351 [ .391] 
I 

·276 ·214 

TABLE Xl-Pressure of Aqueous Vapour, with reference to the Moon's Age and Declination, 
for 1845. 

I 

Mean I Mean After Mean After I Mean 1 

Moon's Pressure Moon's! Pressure )Joon Pressure Moon I Pressure 
Age. of Age. I of farthest of farthest of 

Vapour. I Vapour. I 
North. Vapour. North. Vapour. 

--------1---- ------------
Day. in. Day. 

I 

in. Day. in. Day. in. 

15 0·273 0 0·282 0 0·249 14 0·262 
16 ·277 1 ·271 1 ·250 15 ·275 
17 I 

·279 2 I ·271 2 ·254 16 ·261 
18 I ·252 3 I ·269 3 ·277 17 ·260 
19 ·257 4 I .257 4 ·271 18 ·268 
20 ·272 5 

I 

·245 5 ·281 I 19 ·275 
21 ·254 6 ·270 I 6 ·289 20 ·269 
22 ·250 7 ·278 7 ·301 21 ·262 
23 ·241 8 ·275 8 ·271 22 ·278 
24 ·253 9 ·285 9 ·278 23 ·268 
25 ·261 10 ·282 10 ·280 24 ·264 
26 ·2S3 11 ·284 11 ·271 25 ·270 
27 ·289 12 ·277 12 ·278 26 ·262 
28 

I 

·287 13 
I 

·270 13 ·265 27 ·260 
29 ·279 14 

! 

·282 
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TABLE XII.-Hourly Means of the Pressure of Aqueous Vapour for each Month in 1845, as 
deduced from Tables II. and VIII. 

Mak. Jan. l!~eb. 
M. T. 

March. April. May. June. July. Aug. Sept. Oct. Nov. Dec. 

---------------------------
h. in. in. in. in. in. in. in. in. in. in. in. in. 

12 0·189 0·177 0·178 0·233 0·274 0·349 0·346 0·349 0·295 0·295 0·241 0·205 
13 ·188 ·175 ·175 ·231 ·271 ·348 ·339 ·345 ·290 ·299 ·240 ·210 
14 ·186 ·175 ·176 ·230 ·265 ·343 ·333 ·339 ·289 ·292 ·237 ·207 
15 ·190 ·175 ·174 ·227 ·259 ·339 ·328 ·343 ·292 ·287 ·236 ·204 
16 ·192 ·174 ·169 ·225 ·261 ·341 ·332 ·342 ·290 ·287 ·239 ·199 
17 ·191 ·175 ·171 ·225 ·264 ·352 ·337 ·345 ·288 ·284 ·240 ·198 
18 ·192 ·174 ·174 ·234 ·271 ·366 ·354 ·350 ·293 ·283 ·239 ·198 
19 ·191 ·173 ·177 ·243 ·276 ·371 ·361 ·363 ·308 ·284 ·236 ·198 
20 ·191 ·174 ·179 ·255 ·279 ·383 ·366 ·369 ·327 ·290 ·241 ·198 
21 ·191 ·178 ·185 ·261 ·282 ·387 ·367 ·373 ·337 ·300 ·246 ·203 
22 ·198 ·177 ·180 ·266 ·286 ·386 ·372 ·376 ·342 ·304 ·254 ·211 
23 ·201 ·186 ·180 ·270 ·285 ·392 ·372 ·380 ·344 ·308 ·258 ·209 

0 ·208 ·188 ·180 ·271 ·281 ·394 ·377 ·387 ·342 ·312 ·267 ·213 
1 ·213 ·190 ·180 ·269 ·290 ·391 ·368 ·383 ·341 ·305 ·264 ·214 
2 ·211 ·193 ·179 ·268 ·290 ·394 .374 ·382 ·333 ·308 ·267 ·213 
3 ·207 ·190 ·182 ·265 ·284 ·391 ·369 ·378 ·328 ·308 ·262 ·213 
4 ·202 ·180 ·187 ·261 ·282 ·389 .372 ·383 ·333 ·303 ·260 ·208 
5 ·198 ·181 ·184 ·261 ·281 ·388 ·371 ·388 ·328 ·299 ·253 ·208 
6 ·191 ·180 ·184 ·258 ·275 ·384 .367 ·392 ·326 ·296 ·247 ·207 
7 ·190 ·181 ·185 ·255 ·274 ·384 ·365 ·384 ·320 ·294 ·245 ·207 
8 ·191 ·179 ·182 ·253 ·270 ·379 ·361 ·374 ·315 ·293 ·244 ·208 
9 ·191 ·178 ·181 ·244 ·269 ·368 ·358 ·365 ·309 ·291 ·245 ·209 

10 ·193 ·176 ·181 ·240 ·268 ·362 ·351 ·359 ·304 ·288 ·242 ·204 
11 

I. 
·191 ·172 ·179 ·239 ·268 ·354 ·347 ·351 ·301 ·288 ·245 ·200 

i 

TABLE XII I.-Hourly Means of the Pressure of Aqueous Vapour for each Astronomical Quarter, 
and for the Year 1845. 

MIIII/! Nov. Feb. I May. i Aug. Nov. Feb. May. Aug. 
M a~ Dec. March. June. i Sept. Year. ~~a~ Dec. March. June. Sept. Year. 

• . i Jan. April. July. i Oct. " Jan. April. July. Oct. 
--I---------i--- ·--·-r----I------------- .. ----

f2 II 0.~ni2 0.t96 0.~23 I 0.~ni3 0.~n61 hi> i 0.~n29 0.~ni3 0.~51 0'~47 0.~85 
13 I'i ·213 ·194 ·319 II ·311 ·259 1 i ·230 ·213 ·350 ·343 ·284 
14 I ·210 ·194 I ·314 ·307 ·256 2 ·230 ·213 ·353 ·341 ·284 
15 I ·210 ·192 ·309 ·307 ·254 3 ·227 ·212 ·348 ·338 ·281 
16 1 ·210 ! ·189 ·311 ·306 ·254 4 ·223 ·209 ·348 ·340 ·280 
17 i ·210 I ·190 ·318 ·306 ·256 5 ·220 ·209 .347 ·338 ·278 
18 I' ·210 ·194 ·330 ·309 ·261 6 ·215 ·207 ·342 ·338 ·276 
19 ·208 ·198 ·336 ·318 ·265 7 ·214 ·207 ·341 ·333 ·274 
20 ·210 ·203 ·343 ·329 ·271 8 ·214 ·205 ·337 ·327 ·271 
21 ·213 ·208 ·345 ·337 ·276 9 ·215 ·201 ·332 ·322 ·267 
22 ·221 ·208 ·348 ·341 ·279 10 ·213 ·199 ·327 ·317 ·264 
23 ·223 ·212 ·350 ·344 ·282 11 ·212 ·197 ·323 ·313 ·261 
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TABLE XIV.-Mean Relative Humidity of the Air for each Week-Day and Week in 1845, 
Saturation being = 1. 

Civil I Mo.Ch.1 A pri!. Nov. I Dec. 
~ Jan. Feb. May. June. July. Aug. Sept. Oct. 

Day. I 

1------ --~--------------------I--~----j---

0·826 I 0·856 1 
I 

0·984 0·882 0·897 0·747 0·845 [0.808J 0·894 0·863 0·835 0·804 
I 

2 I ·980 [ ·894J [ ·873J ·774 ·727 ·834 ·727 ·854 ·891 ·836 [ ·835J ·883 
I 

3 I ·924 ·920 ·889 ·849 ·754 ·801 ·969 [ ·847J ·793 ·975 ·849 ·871 

4 I ·888 ·886 ·885 ·936 [ ·798J ·810 ·760 ·852 ·847 ·925 ·825 ·876 

5 i [ ·924J ·781 ·888 ·856 ·751 ·849 ·735 ·825 ·836 [ .890J ·821 ·816 

6 ·838 ·742 ·862 [ ·847J ·837 ·789 [ .832J ·843 ·855 ·856 ·870 ·886 

7 
I 

·967 ·838 ·864 ·833 ·877 ·752 ·844 ·836 [ .855J ·898 ·830 [ ·851] 

8 ·948 ·882 ·875 ·819 ·843 [ .809J ·852 ·789 ·852 ·850 ·930 ·911 

9 ·917 [ .842J [ ·838J ·791 ·892 ·798 ·831 ·940 ·871 ·871 [ ·920J ·762 

10 : ·855 ·912 ·827 ·855 ·844 ·870 ·766 [ ·838J ·872 ·916 ·986 ·857 

11 ·875 ·834 ·768 ·798 [ .831] ·795 ·872 .867 ·882 ·878 ·953 ·707 

12 [ ·903J ·842 ·831 ·820 ·780 ·779 .854 .820 ·841 [ ·856J ·952 ,839 

13 I ·940 ·854 ·768 [ ·808J ·756 ·750 [ .808] ·776 ·903 ·872 ·931 ·954 

14 ·905 ·795 ·819 ·827 ·873 ·817 ·846 ·822 [ ·876J ·740 ·968 [ ·818] 

15 ·925 ·761 ·931 ·771 ·854 [ ·836J ·725 ·736 ·845 ·837 ·929 ·776 

16 ·989 [ ·856] [ ·804J ·777 ·782 ·907 ·783 ·728 ·834 ·768 [ .902J! ·746 

17 
" 

·857 ·862 ·758 ·774 ·752 ·933 ·925 [ ·836J ·949 ·873 ·800 ·886 

18 ·863 ·904 ·758 ·890 [ ·812J ·833 ·833 ·905 ·890 ·784 ·917 ·949 

19 [ ·901 J ·941 ·791 ·846 ·808 ·785 ·876 ·938 ·776 [ ·790J ·870 ·879 

20 ·901 ·862 ·721 [ ·777J .833 ·760 [ ·900J ·889 ·833 ·747 ·842 ·877 

21 ·869 ·917 ·836 ·685 ·845 ·743 ·958 ·766 [ ·810] ·765 ·875 [ ·861] 

22 I ·929 ·849 ·898 ·697 ·866 [ ·783J ·909 ·793 ·788 ·803 ·872 ·816 

23 ·891 [ ·875J [ ·812J ·768 ·879 ·751 ·901 ·867 ·753 ·817 I [ '856J ·791 

24 ·915 ·846 ·731 ·957 ·916 ·871 ·867 [ ·822J ·819 ·783 I ·826 ·855 

25 ·897 ·863 ·894 ·779 [ .895] ·789 ·788 ·911 ·778 ·781 ·890 ·865 

26 [ ·926J ·915 ·795 ·813 ·963 ·751 ·818 ·790 ·833 [ .837J ·812 ·876 

27 ·941 ·878 ·760 [ ·835J ·930 ·853 [ ·803J ·804 ·827 ·861 ·826 ·873 

28 ·946 ·802 ·711 ·814 ·814 .883 ·755 ·800 [ ·823J ·868 ·870 [ ·863J 

29 ·966 ·652 ·811 ·832 [ ·821 J ·793 ·851 ·846 ·912 ·813 ·901 

30 ·955 [ ·726] ·838 ·784 ·817 ·797 ·838 ·851 ·835 [ .853J; ·819 

31 ·943 ·712 ·790 ·846 [ ·835J ·857 I I ·846 
J 

I 

TABLE XV.-Mean Relative Humidity, Saturation being = 1, with reference to the Moon's 
,. Age and Declination, for 1845. 

Mean Mean 
After 

Mean 
After 

Mean 
Moon's Moon's Moon Moon 

Age. Relative Age. Relative farthest l{elative farthest llelative 

Humidity. Humidity. North. Humidity. North. Humidity. 

-- ---------- --------------
Day. Day. Day. Day. 

15 0·846 0 0·835 0 0·843 14 0·825 
]6 ·854 1 ·847 1 ·834 15 ·863 

17 ·861 2 ·839 2 .826 16 ·844 

18 ·854 3 ·846 3 ·829 17 ·837 

19 ·865 4 ·848 4 ·839 18 ·848 

20 ·859 5 ·839 5 ·859 19 ·855 

21 ·837 6 ·842 6 .846 20 ·875 

22 ·844 7 ·852 7 ·863 21 ·850 

23 ·842 8 ·853 8 ·836 22 ·854 

24 .822 9 ·844 9 ·844 23 ·841 

25 ·837 10 ·829 10 ·862 24 ·844 

26 ·851 11 ·843 II ·856 25 ·824 

27 ·847 12 ·845 12 ·859 26 ·847 

28 ·851 13 ·849 13 ·848 27 ·840 

29 ·848 ]4 ·863 

MAG. AND MET. OBS. 1845 AND 1846. N 
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TABLE XV I.-Hourly Means of the Relative Humidity of the Air for each Month in 1845, 
Saturation being = 1. 

Mak. Jan. Feb. March. April. May. June. July. Aug. Sept. Oct. Nov. Dec. M.T. 
-- .---------------------------

h. 
12 0·931 0·898 0·881 0·928 0·926 0·921 0·935 0·931 0·937 0·875 0·886 0·872 
13 ·940 ·897 ·884 ·939 ·919 ·933 ·936 ·937 ·935 ·887 ·892 ·875 
14 ·930 ·907 ·889 ·935 ·914 ·922 ·930 ·929 ·938 ·872 ·894 ·862 
15 ·941 ·907 ·883 ·927 ·912 ·916 ·934 ·948 ·945 ·867 ·887 ·861 
16 ·937 ·897 ·871 ·937 ·913 ·909 ·935 ·932 ·945 ·872 ·905 ·850 
17 ·936 ·902 ·886 ·926 ·892 ·903 ·921 ·930 ·938 ·879 ·899 ·853 
18 ·928 ·897 ·888 ·918 ·880 ·874 ·912 ·907 ·939 ·873 ·905 ·857 
19 ·927 ·896 ·872 ·893 ·852 ·834 ·878 ·881 ·917 ·879 ·894 ·853 
20 ·941 ·888 ·829 ·864 ·816 ·801 ·843 ·831 ·881 ·866 ·916 ·843 
21 ·927 ·864 ·801 ·816 ·790 ·762 ·807 ·789 ·842 ·852 ·885 ·842 
22 ·917 ·808 ·738 ·773 ·771 ·742 ·775 ·754 ·792 ·817 ·858 ·844 
23 ·882 ·823 ·706 ·738 ·748 ·737 ·747 ·734 ·766 ·792 ·832 ·807 

0 ·878 ·800 ·684 ·704 ·741 ·719 ·732 ·730 ·757 ·784 ·827 ·810 
1 ·866 

I 

·779 ·679 ·664 ·746 ·699 ·715 ·715 ·726 ·749 ·800 ·811 
2 ·858 ·788 I ·673 ·652 ·757 ·707 ·726 ·703 ·697 ·766 ·814 ·816 
3 ·870 ·792 r ·687 ·640 ·738 ·711 ·722 ·716 ·702 ·784 ·840 ·835 
4 ·890 ·763 J ·739 ·649 ·752 ·731 ·735 I ·742 ·745 ·806 ·872 ·846 
5 ·930 ·819 i ·751 ·692 ·774 ·739 ·765 I ·779 ·777 ·828 ·878 ·846 
6 ·910 ·849 ·800 ·737 I ·802 ·774 ·778 I ·831 ·840 ·843 ·879 ·862 
7 ·918 ·874 I ·841 ·807 ! ·838 ·807 

.
822

1 

·863 ·877 ·850 ·878 ·862 
8 ·923 ·882 I ·850 ·858 I ·868 ·844 ·868 ·893 ·873 I ·862 ·875 ·863 
9 ·918 ·890 I ·862 ·871 ·891 ·870 ·902 ·901 ·901 I ·861 ·881 ·878 

10 

Ii 
·915 

.
884

1 

·883 
.
906

1 

·896 ·903 
.
919

1 

·923 ·913 I ·857 I ·880 ·861 
11 ·905 ·887 ·882 ·923 ·908 ·912 ·923 ·924 ·912 I ·857 I ·888 ·851 

I 

TABLE XVII.-Hourly Means of the Relative Humidity for each Astronomical Quarter, and 
for the year 1845. 

\i 

I 

I 
Nov. Feb. May. Aug. 

Mak. 
Nov. I Feb. May. Aug. I 

Mak. Dec. March. • June. Sept . I Year. Dec. March. June. Sept. 1 Ye". M. T. Jan. April. July. Oct. M. T. Jan. April. July. Oct. 
1- ---.- ---------___ 1 __ -

h. h. 

I 0·764 12 0·896 0·902 0·927 0·914 0·910 0 0·838 0·729 0·731 0·757 
13 ·902 ·907 ·929 ·920 ·914 1 ·826 ·707 ·720 ·730 ·746 
14 ·895 ·910 ·922 ·913 ·910 2 ·829 ·704 ·730 ·722 ·746 
15 ·896 ·906 ·921 ·920 ·911 3 ·848 ·706 1724 ·734 ·75:~ 
16 ·897 ·902 ·919 ·916 ·909 4 ·869 ·717 ·739 ·764 ·772 
17 ·89(j ·905 ·905 ·916 ·905 5 ·885 ·754 ·759 ·795 ·798 
18 ·897 ·901 ·889 ·906 ·898 6 ·884 ·795 ·785 ·838 ·825 
19 ·891 ·887 ·855 ·892 ·881 7 ·886 ·841 ·822 ·863 ·853 
20 ·900 ·860 ·820 ·859 ·860 8 ·887 ·863 ·860 ·876 ·872 
21 ·885 ·827 ·786 ·828 ·831 9 ·892 ·874 ·888 ·888 ·885 
22 ·873 ·773 ·763 ·788 ·799 10 ·885 ·891 ·906 ·898 ·895 
23 ·840 ·756 ·744 ·764 ·776 11 ·881 ·897 ·916 ·898 .898 

I 1 

I 
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TABLE XVIII.-Daily and Weekly Means of the Height of the Barometer, for 1845. 

Civil Jan. :F'eb. 
I 

March. April. ~May. June. July. Aug. Sept. Oct. Nov. Dec. Day. 

-------------------------1------
in. in. in. in. in. in. in. in. in. in. ill. in. 

1 30·031 29·727 29·699 29·937 29·257 [29.555] 29·055 29·256 30·094 29·405 29·964 29·198 

2 29·886 [29·594J [29·770J 29·889 29·383 29·559 29-411 29·230 30·066 29·439 [29·815] 29·288 

3 29·614 29·788 29·642 29·791 29·469 29·153 29468 [29·336] 30·057 29·322 30·103 29·037 

4 29·741 29·922 29·789 29·857 [29·502J 29·049 29·588 29·323 30·062 29·320 29·881 29·253 

5 [29·798J 29·677 29·957 29·908 29·682 29·105 29·950 29496 30·044 [29·343J 29·502 28·870 

6 29·691 29·783 30·166 [29·537J 29·638 29·038 [29·626J 29·506 30·090 29·641 29·271 29·026 

7 29·964 29·873 30·185 29·628 29·585 29·462 29·688 29463 I [29.966J 29·237 29·116 [29·411] 

8 29·894 29·882 30·159 29·130 29·340 [29.603J 29·567 29-480 29·899 29·099 29·220 29·659 

9 29·760 [29·798J [30·020J 28·910 29·322 29·957 29·495 29·275 29·729 29·052 [29·224J 29·689 

10 29·370 29·421 30·035 29·030 29-408 30·047 29·415 [29·535J 29·970 29·122 29·193 29·969 

11 29·230 29·826 29·848 29·406 [29·61OJ 30·008 29·458 29·497 29·931 29·286 29·195 29·631 

12 [29·458J 30·006 29·726 29·463 29·524 29·970 29·656 29·708 29·830 [29·515J 29·352 30·190 

13 29·397 29·522 29·610 [29·557J 29·944 29·990 [29.643J 29·787 29·606 29·904 29·650 30·191 

14 29·507 29·510 29·540 29·208 30·123 29·957 29·695 29·663 [29-475J 29·972 29·767 [29·686J 

15 29·482 29·717 29·758 29·978 30·089 [29·775J 29·866 29·611 29·227 29·757 29·508 29·306 

16 29·725 [29·686J [29·594J 30·255 30·047 29·566 29·770 29·686 29·279 29·683 [29·191 J 29·313 

17 29·656 29·667 29·545 30·234 29·957 29·610 29·677 [29-454J 28·979 29·519 28·924 29-488 

18 29·329 29·801 29497 30·116 [29·873J 29·556 29·828 29·393 28·839 29·618 28·855 29·388 

19 [29·622J 29·899 29·617 30·053 29·705 29·683 29·952 29·244 29·297 [29·742J 28·441 28·632 

20 29·370 29·789 29·941 [29·988J 29·746 29·899 [29·871] 29·126 29·573 29·546 28·580 28·58:~ 

21 29·857 29·573 29·993 29·972 29·693 29·829 29·976 29·571 [29·516J 29·973 29·101 [29·082J 

22 29·798 29·285 29·769 29·854 29·717 [29·713J 29·935 29·804 29·505 30·116 29·341 28·839 

23 29·410 [29·566J [29·760J 29·702 29·744 29·841 29·857 29·597 29·970 30·139 [29.237J 29·217 

24 29·389 29·532 29·831 29·570 29·778 29·574 29·792 [29·650J 29·912 29·939 29·804 29·835 

25 29·353 29·755 29·643 29-430 [29·751J 29450 29·682 29·505 29·396 29·983 29·452 29·845 

26 [29.180J 29-405 29·381 29·006 29·579 29·549 29·582 29·509 29·436 [29'801JI29'144 29·381 

27 28·951 29·756 29·221 [29·395J 29·772 29·426 [29·548J 29·916 29·301 29·586 29·319 29·274 

28 28·876 29·778 29·051 29·297 29·918 29·199 29·426 30·102 [29·368J 29·616 I 29.190 [29·393J 

29 29·101 29·782 29·558 29·796 [29·34 7J I 29464 
I 

30·127 29-421 29·546 29·199 29·347 

30 29·036 [29·625J 29·508 29·851 29-445 I 29·342 30·146 29·252 29·577 [29·205J 29·126 

31 29·417 29·871 29·920 ! I [30.099J! I 29.863 I 29·388 I 29·206 
~ J I I I 

1 
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I 

TABLE XIX.-Diurnal Range of the Barometer for each Civil Week-Day and Week for 1845. 

Civil Jan. Feb. March. April. May. July. 
! 

Aug. Sept. Oct. I Nov. Dec. 
Day. 

June. 
I 

-------------------------:------
in. in. in. in. in. in. in. in. in. 

0.i161 I 0.~92 in. 
1 0·053 0·249 0·130 0·076 0·066 [0.229] 0·706 0·061 0·123 0·396 

2 .313 [ .268] [ ·193J' ·067 ·265 ·198 ·581 ·145 ·042 ·093 [·231] -404 

3 ·162 ·333 ·338 ·181 ·123 ·565 ·300 [ ·117] ·084 ·237 ·077 ·253 

4 ·332 ·217 ·057 ·177 [ ·147] ·289 ·540 ·226 ·032 ·174 ·370 -446 

5 [ .246J ·219 ·268 ·070 ·073 ·245 ·132 ·117 ·044 [ ·218] ·289 ·164 

6 .524 ·240 ·087 [ ·220] ·099 ·434 [ ·230] ·089 ·039 ·199 ·263 ·299 

7 .040 ·051 ·068 ·400 ·257 ·200 ·125 ·074 [ .110] -409 ·227 [ ·308J 

8 ·103 ·072 ·119 ·354 ·152 [ ·195J ·210 ·075 ·158 ·198 ·148 ·209 

9 ·235 [ ·201] [ .] 27J ·140 ·026 ·177 ·076 ·241 .143 ·197 [ ·206] .287 

10 ·541 ·147 ·228 ·330 ·215 ·056 ·105 [ ·138] .244 ·090 ·200 ·446 

11 .377 ·472 ·171 ·259 [ .197] ·061 ·176 ·238 ·130 ·373 ·138 ·512 

12 [ .385] ·222 ·092 ·090 ·310 ·076 ·141 ·173 .092 [·183] ·258 ·280 

13 ·303 -433 ·196 [ .350] ·395 ·043 [ ·163] ·030 .3971 ·109 ·258 ·145 

14 ·284 ·325 ·200 ·684 ·084 ·120 ·344 ·204 [.205] ·185 ·115 [ ·249J 

15 ·570 ·067 ·158 ·670 ·039 [ .085J ·075 ·108 .110 ·142 ·299 ·134 

16 ·163 [ ·184] [ ·169] ·069 ·146 ·106 ·140 ·045 .146 ·096 ! [ ·311] ·257 

17 ·156 ·091 ·088 ·125 ·061 ·055 ·061 [ ·172J .358 ·186 I ·343 ·164 

18 .391 ·146 ·095 ·072 [ ·079J ·112 ·201 ·053 ·149 ·369 ·289 ·160 

19 [ .272] ·045 ·278 ·087 ·081 ·352 ·036 ·283 ·721 I I ·229J ·564 ·931 
L 

20 .671 ·172 ·301 [ ·116] ·083 ·060 [ ·078] ·342 ·321 ·364 ·658 ·790 

21 .170 ·288 ·294 ·128 ·067 ·065 ·034 ·397 [ .405] ·229 ·307 [ .687J 

22 ·081 ·151 ·160 I ·099 ·079 [ .167] ·059 ·143 .568 ·131 ·278 0·875 

23 .527 [ .357J [ ·269J I ·185 ·027 ·065 ·080 ·140 .275 ·094 [ ·320] ]·147 

24 ·527 ·568 ·114 ·095 ·056 ·375 ·083 [ ·275] .397 ·325 ·207 0·221 

25 ·730 ·523 ·297 ·342 [ ·113] ·085 ·082 ·296 .327 ·333 ·362 ·297 

26 [ ·431 J ·441 ·432 ·225 ·125 ·082 ·176 ·297 .228 [·184] ·106 ·715 

27 ·481 ·333 ·334 [ .250J ·323 ·383 [ ·115J ·378 ·368 I ·069 ·169 ·696 

28 ·198 ·031 ·559 ·314 ·068 ·353 ·034 ·044 [ .229J ·077 ·268 [ ·613J 

29 ·125 ·618 ·216 ·123 [ ·358J ·043 ·035 ·207 ·209 -445 ·550 

30 ·177 [ '350l l 
·311 ·143 ·046 ·275 ·042 ·083 -489 [ ·322J ·745 

31 ·414 ·443 ·058 ·067 [ ·062J ·067 ·675 
I I i 

TABLE XX.-Diurnal Range of the Barometer, with reference to the Moon's Age and Declination, 
for 1845. 

,II Mean , Mean After Mean After Mean 
Moon s i Diurnal Moon s Diurnal Moon Diurnal Moon Diurnal 
Age. II Ranga. Age. Range. farthest Range. farthest Hange. 

North. North. 

------ ----------
Day. 

I 
in. Day. ill. Day. in. Day. in. 

15 
I 

0·159 0 0·270 0 
I 

0·256 14 0·292 
16 I ·190 1 ·226 1 ·263 15 ·243 
17 

I 

·261 2 ·265 

I 

2 ·210 16 ·229 
]8 ·277 3 ·218 3 ·226 17 ·219 
19 I ·285 4 ·229 I 4 ·271 18 ·261 
20 ·316 5 ·240 5 ·220 19 ·232 
21 ·337 6 ·227 6 ·267 20 ·182 
22 ·254 7 ·275 7 ·221 21 ·203 
23 ·309 8 ·224 8 ·212 22 ·231 
24 

II 
·322 9 .174 9 ·211 23 ·248 

25 ·149 10 ·197 10 ·246 24 ·242 
26 I ·270 11 ·194 11 ·203 25 .252 

27 I ·234 12 ·222 12 ·208 26 ·314 
28 I ·255 13 ·150 13 ·239 27 .274 
29 ·227 14 ·169 

II 
I 
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TABLE XXI.-Hourly Means of the Height of the Barometer for each Month, and the Year 1845. 

:: .. ~: I~ F'eb. March. April. I May. June. July. _ Aug. I Sept. Oct. Nov. i ~ Yea,. 

h. ! In. m. In. In. 1 In. ! m. In. 111. I Hi. in. m. I In. in. 

12 i29.525 29·693 29·711 29.64829.695129.608 29·623 29.564
1

29.660 29·589 29·329 [29·384 29·5857 
l:l i ·518 ·690 ·712 ·641 ·693 ·604 ·619 ·563! ·657 ·585 ·3191 ·375 ·5813 
14 i ·518 ·688 ·710 ·642 .6911 ·600 ·613 .564! ·652 ·583 ,312/ ·377 ·5792 
15 ·511 ·681 ·706 ·638 ·689 ·598 ·612 .5611 ·647 ·584 ·301 ·372 ·5750 
16 ·504 ·680 ·709 ·637 .6901 ·600 ·613 ·560 ·644 ·585 .2941 ·366 ·57:35 
17 ·501 ·681 ·714 ·640 ·693 I ·603 ·617 ·566 ·648 ·586 .2931 ·366 ·5757 
18 ·502 ·683 ·720 ·646 .6991 ·603 ·621 ·570 ·658 ·593 ·296 ·368 ·5799 
19 ·508 ·689 ·731 ·649 ·701 ·606 ·625! ·575 ·658 ·603 .3051 ·371 ·5851 
20 '5,19 ·700 ·740 ·650 '704. ·607 ·629 ·577 ·659 ·611 .317

1 
·375 ·5907 

21 ·526 ·704 ·747 ·653 ·703 ·607 ·629 ·580 ·658 ·613 ·328 .381 ·5941 
22 ·529 ·708 ·756 ·653 ·702 ·605 ·630 ·580 ·653 ·615 ·337 i ·388 ·5963 I 

23 i ·528 ·716 ·759 ·651 ·702 ·602 ·628 ·580 ·647 .613 .338: .384 .5957 l 
o i ·524 ·713 ·761 ·648 ·700 I ·598 ·627 ·580 ·643 ·608 ·332 ·378 ·5927 
1 i ·514 ·709 ·756 ·643 ·700 ·595 ·624 ·580 ·634 ·601 ·330 ·370 ·5880 
2 I ·509 ·704 ·753 ·633 ·699 ·592 ·622 ·578 ·628 ·600 ·328 ·363 ·5841 
3 ! ·510 ·704 ·748 ·627 ·697 ·587 ·616 ·578 ·624 '597 ·328 ·361 ·5814 
4 ! ·511 ·705 ·748 ·626 ·696 ·585 ·612 ·577 ·624 ·599 ·331, ·367 ·5818 
5 II',:, ·510 ·711 ·751 ·628 ·698 ·584 ·612 ·577 ·630 ·604 .334: ·366 ·5837 
6 ·510 ·716 ·753 ·630 ·705 ·586 ·618 ·580 ·636 ·609 .337 i ·365 ·5871 
7 ·509 ·721 ·759 ·638 ·713 ·587 ·622 ·588 ·641 ·614 .336: ·360 ·5907 

I 
8 Ii ·510 ·724 ·760 ·646 ·722 ·593 ·626 ·592 ·646 ·616 ·337: ·354 I ·5938 
9 I! ·505 ·724 ·757 ·645 ·726 ·592 ·629 ·597 .6461 ·617 ·334' .35411' ·5938 

10 II"! ·500 ·726 ·756 ·647 ·730 I ·592 ·632 ·599 ·643· ·615 ·327 ·355 ·5935 
11 ·501 ·725 ·756 ·647 ·731 I ·591 ·633 ·598 ·640 ·617 ·322 I .3571: ·5932 

TABLE XXII.-Reduced Hourly Variations of the Height of the Barometer for each Astronomical 
Quarter, and for the Year 1845. 

Mak. Nov. Feb. May. Aug. M.T. Nov. Feb. May. Aug. 

M.T. Dec. March. June. Sept. Year. Mak. Dec. March. June. Sept. Year. 
Jan. April. July. Oct. Jan. April. July. Oct. 

-- ----------------- ---
h. in. in. in. in. in. h. in. in. in. in. in. 

12 0·0210 0·0126 0·0166 0·0126 0·0131 0 0·0316 0·0241 0·0121 0·0124 0·0175 
13 ·0133 ·0086 ·0130 ·0095 ·0085 1 ·0260 ·0186 ·0098 ·0065 ·0126 
14 ·0126 ·0066 ·0086 ·0070 ·0062 2 ·0223 ·0116 ·0074 ·0030 i ·0085 
15 ·0060 ·0007 ·0066 ·0040 ·0017 3 ·0230 ·0069 ·0027 ·0002 ·0055 
16 ·0003 ·0000 ·0075 ·0025 ·0000 4 ·0273 ·0059 ·0000 ·0000 \1 ·0057 
17 ·0000 ·0020 ·0106 ·0057 ·0020 5 ·0286 ·0086 ·0000 ·0032 I ·0074 
18 ·0030 ·0057 ·0135 ·0122 ·0060 6 ·0303 ·0107 ·0046 ·0072 I: ·0106 
19 ·0100 ·0114 ·0162 ·0167 ·0110 7 ·0290 ·0160 ·0087 ·0127 Ii ·0140 
20 ·0200 ·0175 ·0185 ·0198 ·0164 8 ·0286 ·0190 ·0146 ·0159 !I ·0169 
21 ·0290 ·0211 ·0178 ·0206 ·0195 9 ·0270 ·0167 ·0163 ·0174 : ·0166 
22 ·0363 ·0245 ·0168 ·0191 ·0215 10 

'
0243

1 

·0167 ·0182 ·0159 II ·0161 
23 ·0360 ·0265 ·0148 ·0159 ·0207 11 ·0246 ·0153 ·0183 ·0146 I, ·0156 

': 

MAG. AND MET. OBS. 1845 AND 1846. o 
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TABLE XXIII.-Extreme Readings of the Barometer for each Month in 1845; Extreme Daily 
Heights for each Month; and Extreme Diurnal Ranges for each Month, together with the 
Ranges and Means of the Extremes. 

1 

I 

Month. I 
Extreme Readings. Extreme Daily Means. I Extreme Diu,nal Rang". 

Highest. Lowest. Range. Mean. Highest. I Lowest. Range. Mean. Greatest. Least. 
- - -- ---- -----,---~ ----------

I in. \ d. h. in. d. h. in. in. in. d. d. in. in. in. d. in. d. in. 

Jan. I o 23 30·052 27 18 28·809 1·243 290430 1 30·031 28 28·876 1·155 29·453 25 0·730 7 0·040 

Feb. 1 11 22 30·077 25 17 29·213 0·864 29·645 12 30·006 22 29·285 0·721 29·645 24 0·568. 28 0·031 

Marchi 8 n 30·244 27 21 28·839 1·405 29·541 I 7 30·185 28129.051 1·134 29·6]8 29 0·618 'i 4 0·057 
I I 

Apdl 116 20 30·289 9 4 28·860 1·429 29·574 I 16 130.255 9 28·910 1·345 29·582 14 0·6841 2 0·067 

May {13 ~~} 30·161 1 6 29·225 0·936 29·693 14 30·123 1 29·257 0·866 29·690 13 1 9 0·026 0·395 I 
i 

June '{ 9 22} 30·072 3 11 28·874 2904 73 10 30·047 6 29·038 1·009 29·542 0·565 i 13 0·043 
II 10 2 

1·198 3 

,July 5 10 30·003 1 5 28·727 1·276 29·365 21 29·976 1 29·055 0·921 29·515 1 0.7061{~~} 0·034 

Aug. 31 0 30·175 19 20 29·008 1·167 29·591 I 30 30·146 20 29·126 1·020 29·636 21 0.3971 13 0·030 

Sept. 0 13 30·162 18 2 28·781 1·381 29471 1 30·094 18 28·839 1·255 290466 19 0·721 I 4 0·032 

Oct. 22 9 30·177 8 16 28·946 1·231 29·561 23 30·139 9 29.052
1 

1·087 29·595 30 0·489 31 0·067 

Xov. 2 13 30·138 19 13128.239 1·899 29·188 3 30·103 19 28·441 1·662 29·272 20 0·658 3 0·077 

Dec. I 12 11 30·284 19 15 i28.282 2·002 29.283/ J'> 30·191 20 28·583 1·608 29·387 23 1·147 15 0·134 I .J 

I 1 

TABLE XXIV.-Hourly Variations of the Pressure of Dry Air for each Astronomical Quarter, 
and for the Year 1845. 

I 

i Nov. Feb. May. Aug. 
I 

Nov. l!"'eb. May. Aug. Mak. Mak. 1 

M.T. Dec. March. .June. Sept. Year. M. T. Dec. March. June. Sept. Year. 
Jan. April. July. Oct. • Jan. April. July . Oct. 

------------------------ ---
h. in. in. in. in. in. h. ! in. in. in. in. in. 

12 0·019 0·022 0·042 0·040 0·028 0 0·013 0'016 0·009 0·005 I 0·008 I 

13 ·010 ·020 ·042 ·038 ·025 1 ·006 ·011 ·008 ·003 I ·005 

14 ·013 ·018 ·043 ·040 ·026 2 ·002 ·004 ·002 ·002 ·000 

15 ·006 ·014 ·046 ·037 ·024 3 ·006 ·000 ·003 ·002 ·000 

16 ·000 ·016 ·044 ·036 ·022 4 ·014 ·002 ·000 ·000 ·002 

17 ·000 ·017 ·041 ·040 ·022 5 ·019 ·005 ·001 ·005 
I 

·005 

18 ·003 ·017 ·031 ·043 ·021 6 ·025 ·009 ·011 ·009 ! ·011 

19 ·012 ·018 ·028 ·039 ·022 7 ·025 ·014 ·016 ·020 ·016 

20 ·020 ·019 ·023 ·031 ·021 8 ·025 ·019 ·026 ·029 ·022 

21 ·026 ·018 ·021 ·024 ·019 9 ·022 ·021 ·032 ·035 ·026 
'I 

22 .025 ·021 ·017 ·018 ·018 10 ·021 ·023 ·039 ·039 
i 

·028 

23 ·023 ·019 ·013 ·012 ·015 11 ·023 ·023 ·043 1 ·042 
I 

·031 
i 1 

i 
I 

1 
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TABLE XXV.-Daily and Weekly Means of the Pressure of Wind, in Pounds on the Square .Foot. 
of Surface, deduced from the greatest pressures occurring between the Hourly Observations, in 
1845. 

Civil i Jan. 
Day. 

Feb. March. April. May. June. July. Aug. Sept. Oct. Nov. Dec. 

-----------._---- ---- -----
lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. 

I 
0·02 0·51 0·56 0·56 3·76 [1·00] 1·90 0·20 0·14 1·68 2·66 1 

I 
0·09 

2 0·00 [0·61] [0.43] 0·21 1·73 1·21 0·74 0·18 0·13 0·28 [0.32] 0·87 

3 0·28 0·33 0·38 0·10 1·39 1·55 0·35 [0.29] 0·10 1·41 0·10 0·42 

4 1·32 0·80 0·13 0·22 [1.83] 1·74 2·57 0·65 0·06 0·60 0·10 0·51 

5 [0·52] 1·92 0·21 0·15 0·92 1·30 0·35 0·11 0·13 [0·54] 0·20 2·19 

6 1·36 3·02 0·48 [0.30] 0·69 3·55 [0·92] 0·18 0·05 0·12 0·87 0·53 

7 0·04 0·61 0·66 0·28 2·47 1·05 0·38 0·25 [0·29] 0·44 1·41 [1.00] 

8 0·11 0·08 0·79 0·82 0·53 [1.49] 0·55 046 0·26 0·39 0·50 0·41 

9 0·09 [0·91] [0·93] 0·24 0-46 1·74 1·32 0·71 0·87 0·22 [0-49] 1.90 

10 1·69 0·16 0·96 2·15 0·26 0·75 0·14 [0.49] 0·35 0·14 0·02 0·43 

11 1·32 0·78 2·12 1·99 [0.55] 0·57 0·29 0·82 0·13 0·24 0·04 3·76 

12 [0·63] 0·80 0·60 0·40 0·99 0·30 0·17 0·54 0·09 [0·45] 0·09 0·44 

13 0·23 2·90 0·31 [1·89] 0·82 0·15 [0·32] 0·14 0·06 0·73 0·03 0·02 

14 0·30 0·64 0·94 3·11 0·22 0·12 0·70 0·37 [0.15] 0·57 0·02 [1.52] 

15 0·14 0·51 0·30 3·57 0·29 [0·13] 0·45 1·22 0·12 0·78 0-47 2·43 

16 0·07 [0·76] [0·50] 0·13 0·57 0·06 0·19 0-42 0·24 1·72 [0·81] 242 

17 0·72 0·31 0·35 0·12 0·77 0·06 0·12 [0·78] 0·27 1·67 0·95 0·07 

18 1·21 0·07 0·14 0·23 [0·79] 0·10 0·22 0·13 0·50 2·89 0·71 ! 0·31 

19 [0.58J 0·11 0·95 040 1-42 046 0·20 0·75 0·72 [1·99] 2·71 1·05 

20 0·39 0-47 045 [0.27] 0·55 0·13 [0·46] 1·82 0·37 4·27 1·55 1·17 

21 0·34 0·35 2·05 0·17 1·13 0·49 0·67 0·38 [0·58] 0·86 0·45 [1.41] 

22 0·73 0·20 2·44 0·36 1·14 [0·35] 0·87 1·04 1·28 0·55 0·18 2·58 

23 2·69 [044J [1.29] 0·32 044 0·33 0·66 1·57 0·24 0·69 [1.10] 2·50 

24 0·56 0·42 0·35 0·23 0·58 0·25 0·21 [0·87J 0·37 1·37 0·29 0·88 

25 2·76 040 0·61 0·75 [0·87] 0·45 0·20 0·59 0·93 0·60 1·42 0·56 

26 [1·13] 0·83 1·83 1·75 1·33 0·30 0·81 1·13 0·42 [0.91] 2·69 2·68 

27 0·29 0·18 3·44 [1·08] 0·74 0·53 [0.35] 0·52 1·43 1·27 1·65 2·57 

28 0·35 1·12 5·83 1·09 0·99 2·30 0·37 0·06 [1·08] 1·02 0·83 [ 1.84J 

29 0·12 1·34 0·74 0·89 [1.13J 0·12 0·15 0·93 0·49 2·24 
I 

1·45 

30 0·02 [2.05] 1·90 0·42 1·02 0·38 0·24 1·10 0·81 [144] 2·84 

31 0·08 0·90 0·19 0·40 [0·14] 0·62 0·93 
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TABLE XXV I.-Daily and Weekly Means of the Pressure of Wind in Pounds on the Square Foot 
of Surface, deduced from the greatest pressures observed within 10m at the Observation Hours, 
in 1845. 

:1 I I Civil i Jan. Feb. March. April. May. June. July. Aug. Sept. Oct. Nov. Dec. 

~ay. 1--"----1--------------------------------
"lb. lb. I lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. 

1 i 0·00 i 0·33 I 0·35 0·35 2·81 [0·66J 1·18 0·11 0·11 ] ·15 0·05 1·67 
2 II 0·01 : [0·42J • [0·30J 0·13 1·04 0·83 0-48 0·09 0·12 0·15 [0.18J 0·54 
3 I'; 0·17 0·17 I 0·20 I 0·05 1·03 0',94 0·27 [0·17] 0·05 0·97 0·04 0·32 
'1 I, 0·92 0·55 0·09 0·12 [1·32J 1·19 2·24 0·42 0·04 0·36 0·06 0·33 
5 II [0·35J 1·40 0·14 0·08 0·57 1·01 0·20 0·05 0·07 [0.35] 0·07 1·40 
6 i 0·97 2·18 0·34 [0·18J 0-47 2·25 [0·71] 0·12 0·03 0·09 0·63 0·34 
7 /1 0.01 0-43 0·39 0·20 2·01 0·77 0·29 0·17 [0.19J 0·29 0·94 [0·68] 
8 I 0·03 0·06 0·64 0·49 0·38 [1.05J 0·37 0·34 0·19 0·27 0·27 0·29 
9 I 0·05 [(J·65J [0.66J 0·16 0·33 1·27 0·87 0·55 0·58 0·09 [0.32J 1·36 

10 1·20 ()·09 0·65 1·81 0·16 0·58 0·08 [0·35J 0·26 0·07 0·00 0·34 
11 0·84 0·59 1·58 I 1·25 [0·35J 0·40 0·22 0·54 0·09 0·13 0·01 2·66 
12 [0·42J 0·55 0·37 0·28 0·62 0·17 0·15 0·35 0·04 [0.27] 0·05 0·35 
13 0·17 2·19 0·22 [1·44J 0·50 0·10 [0.20J 0·18 0·02 0·43 0·02 0·01 
14 0·18 0·42 0·63 2·45 0·12 0·08 0·35 0·23 [0·08] 0-40 0·00 [1·10] 
15 0·06 0·32 0·19 2·78 0·23 [0.08J 0·27 0·92 0·05 0-49 0·32 1'73 
16 0·05 [0·54J [0·34J 0·07 0·43 0·04 0·13 0·24 0·12 1·08 [0·52J 1·77 
17 0·47 0·24 0·27 0·07 0·50 0·03 0·06 [0'51J 0·17 1·14 0·62 0·05 
18 0·75 0·04 0·07 0·16 [0·56J 0·07 0·12 0·05 0·30 2·13 0·42 0·20 
19 [0·35J 0·06 0·68 0·26 1·03 0·30 0·15 0·54 0·47 [1.29J 1·77 0·70 
20 0·19 0·37 0·32 [0·19J 0·35 0·09 [0.30J 1·10 0·25 2·58 0·95 0·88 
21 Ii 0·25 0·20 1·51 0·13 0·85 0·32 0·50 0·24 [0·37] 0·52 0·25 [0·99J 
22 II 0·41 0·20 1·73 0·30 0·76 [0.22J 0·56 0·73 0·82 0·27 0·10 1·95 
23 [' 2·15 [0.31J [0·93J 0·20 0·32 0·24 0·43 1·03 0·15 0·52 [0·76J 1·62 
24 0·40 0·25 0·20 0·17 0·43 0·11 0·15 [0·60J 0·21 0·79 0·15 0·57 
25 2·38 0·28 0·35 0·55 [0·61 J 0·25 0·15 0·41 0·60 0·33 1·04 0·32 
26 [0·91J 0·55 1·45 1·26 0·90 0·19 0·57 0·83 0·29 [0.58J 2·09 1·47 
27 0·22 0·13 2·62 [0·77J 0·54 0·39 [0.25] 0·33 1·05 0·82 1·04 1·74 
28 0·26 0·88 4·47 0·75 0·70 1·57 0·30 0·03 [0·72J 0·71 0·46 [1.20] 
29 0·06 I 1·00 0·45 0·63 [0·76J 0·09 0·08 0·53 0·33 1·33 0·94 
30 0·02 I [1·51J 1-42 0·26 0·73 0·22 0·15 0·72 0-49 [O.89J 2·11 
31 0·07 0·52 0·09 0·25 [0·09] 0·38 0·61 

TABLE XXVII.-Mean Pressure of Wind with reference to the Moon's Age and Declination, 
for 1845. 

I After Pressure 
After 

Pressure Moon's Pressure Moon's Pressure Moon Moon 
\ of A f ' of farthest of 

W~ d I farthest 1: ge. Wind. ge. 
m. North. Wind. :North. Wind. 

____ I~, __ - ----
-D,y. I-I~-)' -I-D'Y lb. II Day. lb. Day. lb. 

15 0·53 0 
0.86 II 0 

0·56 14 0·55 
16 0·49 1 0·67 1 0·63 15 0·53 
17 I 0·79 I 2 0·70 2 0·60 16 0·42 
18 0·51 3 0·52 I 3 0·68 17 0·49 
19 0·69 4 0·51 4 0·76 18 0·54 
20 0·94 5 0·38 5 0·34 19 0·59 
21 0·49 

I 
6 0-42 

I 
6 0·51 20 0·50 

22 0·55 7 0·55 
I 

7 0·54 21 0·45 
23 0·59 1 8 0·50 I 8 0·37 22 0·32 
24 0·57 9 0·48 I 9 0·50 23 0·65 I 

25 0·48 10 0·44 
1/ 

10 0·51 24 0·55 
26 I 0·59 11 0·33 11 0·44 25 0·82 
27 0·68 I 12 0·48 !I 12 0·58 26 0·92 
28 0·70 

I 
13 0-40 i! 13 0·75 27 0·69 

29 0·66 14 0·:~9 
I 

I 
1 I 
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TABLE XXVIII.-Maximum Pressure of Wind in each Civil Day in 1845. 

Civil Jan. Feb. March. April. May. June. July. Aug. Sept. Oct. Nov. Dec. 

Day. 

------- ----- ---------- --- --------

I lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. 11). 

1 I 0·1 1·0 1-4 1·7 6·2 1·5 6·0 1·1 0·6 3·5 0-4 5·0 
I 

2 I 0·] 0·5 0·8 0·8 3·1 2·6 1·8 0·8 0·5 1·8 0·3 2·5 

3 I 1·2 1·1 1·2 0·5 2·5 3·5 2·0 4·0 0-4 3·1 04 1·1 

I 
4 3·8 3·2 0-4 0·5 4·5 4·3 5·9 1·5 0·2 1·6 1·2 1·3 

5 5·2 6·5 1·0 0·5 3·5 4·1 1·0 0·3 0·3 04 0·9 5·0 

6 3·8 5·8 1·6 0·7 1·8 6·6 1·4 0·6 0·1 0·5 2·2 2·2 

7 0·1 1·3 1·7 1·3 4·0 2·3 1·0 0·7 0·5 1·0 3·7 0·4 

8 0·5 0·1 1·7 2·9 1·7 2·1 2·1 0·9 0·7 1·4 1·9 2·5 

9 0·4 0·6 0·9 0·8 1-4 4·0 3·8 2·0 2·0 1·3 0·0 4·3 

10 5·2 1·0 3·7 4·1 0·7 1·2 0·4 3·1 1·1 0·6 0·1 2·3 

11 3·8 1·8 3·8 3·7 1·9 1·5 1·3 1·4 0·4 0·8 0·2 7·7 

12 0·5 3·7 1·7 1·6 3·1 1·1 1·3 1·2 0·3 0·7 0·5 1·6 

13 0·6 6·1 0·5 2·6 2·0 04 0·5 0·4 0·5 2·8 0·2 0·1 

14 0·8 1·1 2·9 6·7 0·7 04 2·7 1·1 1·1 1·6 0·1 5·8 

15 0·6 1·2 0·7 6·5 0·9 0·2 1·5 2·7 0·7 2·0 1·8 3·8 

16 04 0·5 0·9 0·3 1-4 0·2 0·8 1·8 0·9 3·1 3·1 5·(1 

17 1·7 0·7 0·8 0·3 1·7 0·2 0·5 0·8 1·2 3·4 2·4 0·6 

18 1·9 0·3 1·3 0·8 2-4 0·5 0·3 1·1 1·9 7·3 2·3 0·9 

19 1·7 0·2 2·5 1·2 2·6 0·8 0·5 2·5 2·0 3·9 4·3 2·5 

20 3·2 1-4 1·3 0·6 1-4 0·7 1·3 5·0 1·2 8·9 3·3 4·3 

21 2·0 0·6 5·3 0·8 2·1 1·1 1·4 1·5 3·3 2·2 1·5 8·6 

22 1·6 0·6 6·2 1·3 2·0 2·4 1·6 2·4 3·6 1·7 0·3 7·8 

23 6·3 0·5 3·5 1·2 0·5 0·6 1·3 2·7 0·9 1·7 0·6 4·3 

24 1·8 2·2 0·9 0·8 1·0 1·0 0·6 1·5 1·1 2·4 1·0 2·9 

25 4·6 1·2 2·5 2·1 0·5 1·0 0·6 1·7 2·6 1·7 3·3 2·1 

26 8·7 3·1 5·2 4·3 2·5 1·0 2·0 2·8 1·3 3·6 4·6 6·6 

27 0·7 0·6 6·3 4·2 1·3 1·8 2·8 1·6 4·3 3·5 6·2 7·6 

28 1·5 2·3 13·3 2·2 1·4 7·0 0·9 0·1 3·2 1·8 2·4 4·6 

29 0·7 3·6 1·9 1·5 2·2 0·4 0·3 2·2 1·7 8·3 4·8 

30 0·2 4·1 4·6 1·2 2·5 1·3 0·7 2·7 2·4 8·5 6·0 

31 1·0 3·0 0·6 1·3 0·6 1·7 1·8 

MAG. AND MET. OBS. 1845 AND 1846. 
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TABLE XXIX.-Means of the Maximum Pressure of Wind between the Hours of Observation, 
for each Month in 1845. 

Mak. 
I I I 

Jan. 
I 

~""eb. March. ! April. I May. • June. July. Aug. Sept. Oct. Nov. Dec . 
}I. T. 

I ------------------------------
h. h. lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. 
11-12 0·54 0·52 1·20 0·53 0·72 0·46 0·29 0·35 0·32 1·07 0·99 1·05 
12-13 0·47 0·50 1·03 0·59 0·72 0·37 0·25 0·38 0·35 1·00 0·84 1·18 
13-14 0·36 0·62 0·95 0·70 0·67 0·46 0·23 0·35 0·32 0·99 0·88 1·21 
14-15 0·44 0·62 0·97 0·69 0·66 0·40 0·30 0·33 0·30 ]·03 0·72 1·43 
15-16 0-48 0·69 1·04 0·64 0·62 0·42 0·34 0·27 0·34 0·93 0·82 1·42 
16-17 0·43 0·68 0·90 048 0·66 0·47 0·38 0·30 0·32 0·90 0·88 1·48 
17-18 0·39 0·80 0·96 0·59 0·70 0·53 0·45 0·36 0·34 0·97 0·88 1·58 
18-19 0-49 0·74 0·91 0·70 0·91 0·80 0·51 0·35 0·31 0·79 0·63 1·29 
19-20 0·50 0·83 0·95 0·67 1·15 0·99 0·56 0·47 0·42 0·71 0·67 1-41 
20-21 0·59 0·90 1·28 0·92 1·24 1·06 0·67 0·60 0-49 0·91 0·62 1·53 
21-22 0·69 1·02 1·36 0·97 1·29 1·23 0·64 0·74 0·60 1·09 0·62 1·49 
22-23 0·77 0·95 1·36 1·05 I 1·39 1·26 0·77 0·82 0·83 1·25 0·63 1·74 
23- 0 0·83 0·86 1·37 1·05 I 1·32 1·50 0·81 0·81 0·76 1·29 0·71 1·66 
0- 1 0·79 0·90 1·39 1·21 1·29 1-40 0·95 1·03 0·65 1·51 0·74 1·58 
1- 2 0·80 0·88 1-47 1·36 1·38 1·44 0·91 0·87 0·68 1·33 0·80 1·66 
2- 3 0·87 0,86 1·26 1·25 1·32 1·19 0·96 0·78 0·65 1·34 0·70 1·37 
3- 4 0·87 0·84 1·16 1·32 1·27 1·] 5 0·98 0·83 0·67 1·17 0.65 1-44 
4- 5 0·66 0·70 1·19 1·25 1·09 0·98 1·03 0·79 0-45 1·02 0·69 1·26 
5- 6 0·63 0·67 1·00 1·07 

I 
1·10 0·80 0·70 0·63 0·33 0·70 0·80 1-47 

6- 7 0·70 0·63 1·05 0·75 
I 

0·90 0·71 0·56 0·64 0·28 0·73 0·84 1·27 
7- 8 0·66 047 1·08 0·61 0·81 0·67 0·43 0-48 0·29 0·64 0·88 1·35 
8- 9 0·70 0·67 1·13 0·63 0·63 0·41 0·38 0·49 0·28 0·70 1·02 1·57 
9-10 0·80 0·61 1·02 0·61 0·56 0·50 0·27 0·45 0·22 0·67 0·90 1-47 

10-11 0·87 0·55 0·88 0·65 0·43 0·50 0·26 0-40 0·27 0·77 0·91 1·36 

TABLE XXX.-Means of the Maximum Pressure of Wind between the Hours of Observation, for 
each of the Astronomical Quarters, and for the year 1845. 

~rak. I Nov. i Feb. May. Aug. Mak. Nov. Feb. May. I Aug. 
l\I. T. Dec. I "larch. .June. Sept. Year. M. T. Dec. March. .June. Sept. Year. 

Jan. I April. July. Oct. Jan. April. July. Oct. 
I I 

-h.--h-. - --l-b.-- -l-b.--!--lb-. -- -l-b.--- -l-b.--~-;- -l-b.--I-I-b.-- -l-b.--- -l-b.-- -l-b.--

11-12 0·86 0·75 0·49 0·58 0·67 23- 0 i 1·07 I 1·09 1·21 0·95 1·08 
12--13 0·83 0·71 0-45 0·58 0·64 0- 1 i 1·04 . 1·17 1·21 1·06 1·12 
13-14 0·82 0·76 0-45 0·55 0·64 1- 2! 1·09 I' 1·24 1·24 0·96 i 1·13 
14-15 0·86 0·76 0-45 0·55 0·66 2- 3 I 0·98 1·12 1·16 0·92 11,1 1·05 
] 5-16 0·91 0·79 0-46 0·51 I 0·67 3- 4 0·99 1·11 1·13 0·89 1·03 
16-17 0·93 0·69 0·50 0·51 I 0·66 4- 5 0·87 I 1·05 1·03 0·75 0·93 
17-18 0·95 0·78 0·56 0·56 I 0·71 5- 6 0·97 0·91 0·87 0·55 0·82 
lij-19 O·ijO 0·78 0·74 048 0·70 6- 7 0·94 0·81 0·72 0·55 0·75 
] ~)-20 0·86 0·82 0·90 0·53 0·78 7- 8 0·96 0·72 0·64 0·47 0·70 
;20-21 0·91 1·03 0·99 0.67 0·90 8- 9 1·10 0·81 0·47 0·49 0·72 
21-22 11 0·93 1·12 1·05 0·81 0·98 9-10 1·06 0·75 0-44 0-45 0·67 
:22-23 1·05 1·12 1·14 0·97 1·07 10-11 I 1·05 0·69 I 0·40 0·48 I 0·65 



PRESSURE OF THE WIND, 1845. 59 

TABLE XXXI.-Hourly Means of the Maximum Pressure of Wind within 10m at the Observation 
Hours, for each Month in 1845. 

Mak. Jan. Feb. March. April. May. June. July. Aug. Sept. Oct. Nov. Dec. M.T. 
------------------

h. lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. 
12 0·36 0·40 0·71 0·35 0·45 0·24 0·15 0·18 0·20 0·60 0·58 0·86 
13 0·30 0·35 0·80 0·52 0·53 0·28 0·16 0·26 0·20 0·66 0·51 0·78 
14 0·26 0·40 0·60 0-48 0·49 0·24 0·]4 0·23 0·18 0·63 0·37 0·69 
15 0·29 0·57 0·70 0-47 0·50 0·23 0·19 0·16 0·26 0·60 0·59 0·93 
16 0·29 0·51 0·76 047 0·42 0·32 0·32 0·21 0·20 0·57 0·40 0·95 
17 0·26 0·53 0·63 0·38 0·58 0·32 0·34 0·19 0·19 0·69 0·63 0·91 
18 0·24 0·64 0·71 0·56 0·58 0·52 0·30 0·23 0·18 0·53 0-48 0·91 
19 0-40 0·55 0·60 048 0·67 0·67 0·32 0·25 0·16 0·40 0-40 0·80 
20 0·34 0·64 0·89 0·52 0·91 0·67 0·63 041 0·25 0·45 0·49 1·03 
21 0·46 0·73 0·86 0·59 0·94 0·86 0·52 0·45 0·39 0·68 0-42 1·17 
22 0·52 0·79 1·13 0·81 0·99 0·86 0·48 0·58 049 0·79 0-46 1·14 
23 0·60 0·65 1·11 0·80 0·97 1·01 0·63 0·56 0·57 0·94 0·35 1·26 

0 0·63 0·60 1·04 0·86 0·90 0·95 0·64 0·60 0·45 0·85 0·50 
I 

1·10 
1 0·63 0·67 0·98 0·87 0·83 0·99 0·70 0·55 049 1·05 0·51 1·12 
2 0·54 0·66 0·93 0·97 1·01 0·85 0·57 0·57 0·44 0·84 0·51 0·99 
3 0·52 0·65 0·92 0·99 0·96 0·81 0·59 0·53 0·43 0·71 047 1·04 
4 0·52 047 0·81 0·96 0·80 0·69 0·74 0·66 0·37 0·76 0·34 0·87 
5 0·41 0·32 0·79 0·92 0·81 0·54 0·69 0·53 0·25 0·53 0·60 0·99 
6 0·51 0·54 0·62 0·62 0·73 0·55 0·36 040 0·19 0-43 0·46 0·90 
7 0·48 0·37 0·77 0·38 0·51 0·40 0·36 0·35 0·15 0·49 0·55 0·90 
8 0·55 0·29 0·74 0-45 0·49 0·32 0·20 0·33 0·21 0·41 0·72 0·91 
9 0·56 0·41 0·88 0·41 0·34 0.34

1 

0·17 0·33 0·14 0·52 0·65 1·06 
10 0·57 0·38 0·73 043 0·32 0·34 0·13 0·27 0·17 0·44 0·61 1·18 
11 0·66 0·31 0·65 0·39 0·34 0·35 0·19 I 0·25 0·20 0·55 0·56 0·86 

TABLE XXXI I.-Hourly Means of the Maximum Pressure of Wind within lorn at the Observation 
Hours, for each of the Astronomical Quarters, and for the Year 1845. 

I I I " 
Mak.1 Nov. May. I Aug. I Mak. I Nov. Feb. May. i Aug. I! ~'eb. 

1\1. T. Dec. March. June. I Sept. I Year. M. T. I Dec. March. June. I Sept. Year. 
Jan. April. July. I Oct. I Jan. April. July. Oct. 

--------------------------------1---1--h. lb. lb. lb. I lb. I lb. h. i lb. lb. lb. lb. i lb. 

12 0·60 049 0·28 I 0·33 0·42 o I 0·74 0·83 0·83 I 0·63 I 0·76 
13 0·53 0·56 0·32 I 0·37 I 0-45 1 0·75 0·84 0·84 I 0·70 ii 0·78 
14 0·44 0·49 0·29 I 0·35 I 0·39 2 0·68 0·85 0·81 1 0·62 !I 0·74 
15 0·60 0·58 0·31 I O·;H 046 3 0·68 0·85 0·79 0·56 II 0·72 
16 0·55 0·58 0·35 0·33 045 4 0·58 0·75 0·74 0·60 II 0·67 
17 0·60 0·51 0·41 0·36 0·47 5 0·67 0·68 0·68 i 0.44 i 0·61 
18 0·54 0·64 0·47 0·31 0·49 6 0·62 0·59 0·55 I 0·34 0·53 
19 0·53 0·54 0·55 0·27 047 7 0·64 0·51 042 0·33 0·48 
20 0·62 0·68 0·74 0·37 0·60 8 0·73 0·49 0·34 0·32 047 
21 0·68 0·73 0·77 0·51 0·67 9 0·76 0,57 0·28 0·33 0-48 
22 

I 0·71 0·91 0·78 0·62 0·75 10 0·79 0·51 0·26 0·29 0·46 
23 

I 
0·74 0·85 0·87 

I 
0·69 0·79 11 0·69 I 0·45 0·29 0·33 0·44 
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TABLE XXXIII.-Number of Times which the 'Vind blew from each Point of the Compass at the 
together with the sums of the Pres-

Wind blowing .Janu",y.! F,b,uary. I_~a~._ ~ Apdl. ,I: May. II June. 

from I I I ! I II I I __ ------1 Tim". P''''·I Tim". I P"" .. "1 Tim".! Pm". I Tim". P""·!i Tim". I Press. Times. Press. 

I lb.! I lb. i lb. I lb. I: lb. lb. 

N. I 1 0·1 7 I 4·7 ! 28 21·1 18 45·2 19 1 22.8 10 18·1 

NN~E~· !: ~:: : I ::: I :: :~:: :~ :::: ~: I :~:~ : l~:~ 
NE by N. 

NE. 

NE by E. 

ENE. 

E byN. 

E. 
E by S. 

ESE. 

SE by E. 

SE. 

SE by S. 

SSE. 

S by E. 

S. 
SbyW. 

SSW. 

SW by S. 

SW. 

SWby W. 

WSW. 

WbyS. 

W. 

WbyN. 

WNW. 

NWbyW. 

NW. 

NW byN. 

NNW. 

NbyW. 

I 

i 

4 

6 

3·0; 2 i 0·3 14 8·6 16 12·7 109 67·1 

0·9 I 3 0.4:1 15 

2 0·3 

7·6 I 

1 

1 

5 

4 

3 

6 

3 

11 

1·2 

0·6 

1·0 

0·7 

0·5 

1·2 

1·2 I 

2·8 

5 1·5 

8 3·1 

I 8 6·3 

41 33·4 

39 31·9 

64 66·6 

26 43·8 

58 60·2 

15 4·4 

12 4·3 

10 3·9 

9 3·5 

6 0·8 

7 1·7 

1 0·9 

16 9·4 

: II ::~ 
2 0·7 

I 

3 0·9 5 

6 

3 

4 

3·1 

0·4 

0·9 

••• I ... 

3 

2 

5 

0·8 

0·4 

1·0 

2 1·8 

17 10·2 

19 17·6 

23 13·6 

23 

51 

21 

63 

15 

18 

11 

12 

15 

14 

4 

21 

22 

32 

17 I 

9·1 

24·5 

11·1 

43·7 

13·2 

4·0 

4·3 

4·0 

16·3 

9·1 

3·7 

13·8 

20·4 

44·9 

16·1 

7 

11 

11 

2 

5 

5 

8 

6 

11 

7 

41 

34 

35 

15 

30 

13 

20 

17 

20 

10 

31 

30 

23 

33 

5·1 

1·6 

1·7 

5·9 

5·9 

0·8 

1·5 

36 

15 

26 

31 

8 

2 

3 

3 

0·8 I 4 

... 5 

1·2 15 

5·2 I 11 

2·9 12 

1·9 

50·1 

54·3 

34·6 

39·7 

31·5 

18·6 

36·0 

26·3 

19·0 

12·6 

18·4 

19·0 

17·0 

35·0 I 

15 

40 

12 

36 

14 

7 

2 

3 

3 

8 

2 

15 

11·0 

4·6 

7·8 

10·5 

1·8 

0·5 

1·2 

0·9 

1·5 

2·9 

17·6 

13·6 

5·9 

9·3 

35·2 

12·0 

104 

18 

18 

13 

7 

2 

1 

2 

2 

9 

6 

65·7 16 

10·7 2 

9·3 I 10 

6·4 I 2 

4·2 

2·0 

1·1 

0·3 

10 

5 

4 

4 

I I 

1·4 I 

2·1 

1·0 

2·8 

2·0 

1·1 

0·8 

3 0·4 

5 5·6 

13 17·4 

0-4 ! 11 

10·7 47 

8·9 47 

29·0 24 49-4 89 

5·6 

56·2 

55·3 

66·6 

29·5 

17·3 

10·2 [ 19 23·6 35 

I 

" ~ .. I ,I l~ 
1·9 II 15 

I 

9·6 

2·7 

5·9 

1·7 

11·3 

3·3 I 

11·9 

38 

8 I 

21 

7 
24 

1 

18 

:~:: :11: 1 ::: I 1: 
It I I 

1·7 I 

6·3 ! 

2·6 I 

7·2 

0·2 

5·0 

1·3 

3·4 I 

2·7 I 
I 

I 

---
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Observation Hours, with a Pressure of one-tenth of a pound or upwards on a square foot of surface, 
sures, for each. Month in 1845. 

July. II Aug"t. I S'pt,mber. Ootobo.. I Nov'mber. 1/ D"'mb,r. 

11---.----11

1 ' ------I------J-----,---
1 1 I I I . I[ 

Wind blowing 
from 

Times. I Press. 1 Times. Press. Times. Press. Times. I Press. Times. ,I Press. i! Times. Press. 
1 I I I 

--------1---- --1-- ---.--1---1---11--'-------
lb. lb. I lb. I lb. I lb. ! 

::~ li:~ ~~:: i l~ I l~:~ I : I ~:: ,,~ ~~~ i ~ 9 

5 

31 12·2 ! 21 13·5 5 1·6 25 I 9·5 ... : ... I:: 6 

50 19·0 15 9·7 12 4·1 10 : 5·7 ... ... 1 

59 22·7 14 3·1 29 6·0 8 1 6·3 1 0·1 

10 

17 

2 

4 

7 

1 

15 

3 

15 

3 

26 

18 

52 

23 

47 

15 

15 

8 

10 

2 

12 

3 

11 

6 

2·9 2 0·8 3 0·6 6 7·2 1 0·2 

6·8 6 0·8 13 1·7 4 3·9 ... . .. 

0·7 4 0·4 10 1·5 ... i ... II 1 0·2 
0·9 4 0·5 9 1·2 3 0·3 ... ... 

... 1 0·1 2 0·2 1 0·1 ... . .. 

0·4 

2·2 I 

0·3 

4·5 

2·0 

21·8 

1·5 

19·6 

24·1 

42·4 

19·9 

23-4 

3 

2 

1 

5 

6 

8 

32 

24 

43 

16 

41 

3.8 i 16 

5·0 29 

1·4 9 

3·8 I 21 

0·5 1 7 

3·0 26 

0·6 14 

3·8 33 

1·7 16 

0·3 

0·3 

0·1 

0·9 

1·7 

3·3 

17·4 

19·8 

20·1 

7·8 

11·9 

5·2 

9·6 

3·0 

12·6 ! 

1·5 

16·3 

10·7 

18·1 

9·7 

4 

4 

10 

4 

11 

3 

48 

37 

74 

33 

22 

5 

16 

8 

1 

15 

7 

12 

2 

0·4 3 

3 

1·0 

2·5 

0·5 I 10 2·2 

3·5 

1·6 

2·9 

2·0 

17·3 

19·7 

34·1 

22·2 

13·1 

0·5 

5·2 

2·8 

1·2 

2 0-4 

10 2·4 

11 2·4 

15 2·8 

11 4·5 

56 26·5 

67 45·3 

147 109·6 

64 62·6 

39 30·8 

12 13·3 

33 31·1 

9 15-4 

6 12-4 1 

7·4 I 4 I 5·7 

7·8 

5·5 

1·1 

2 

4 

0·3 

1·8 

3 

4 

6 

14 

13 

35 

35 

68 

37 

66 

40 

19 

4 

4 

1 

4 

4 

4 

2 

6 

4 

0·9 

2·5 

4·4 

11·3 

9·0 

18·5 

36·7 

49·2 

39·9 

63·7 

39·7 

14·0 

3·4 

2·1 

0·4 

1·5 

2·8 

0-4 

0·7 

1·7 

0·8 

MAG. AND MET. OBS. 1845 AND 1846. 

1 

5 

12 

66 

89 

102 

30 

24 

18 

44 

21 

22 

6 

20 

31 

14 

13 

lb. 

3·5 

0·1 

1·7 

0·4 

0·1 

2·0 

10·5 

70·1 

85·2 

101·3 

37·4 

28·0 

23·0 

:::: II 
14·0 II 

35·5 II 
50·1 il 

II 
17·0 ii 

'I 

17.911 

N. 
NbyE. 

NNE. 

NE by N. 

NE. 

NE by E. 

ENE. 

E by N. 

E. 

E by S. 

ESE. 

SE by E. 

SE. 

SE by S. 

SSE. 

S by E. 

S. 

SbyW. 

SSW. 

SW by S. 

S"V. 

SW by "V. 
WSvV. 

W by S. 

W. 

WbyN. 

WKW. 

NvV by VV. 

NW. 

N,~r by N. 

NNW. 

NbyW. 

Q 



RESULTS OF MAKERSTOUN OBSERVATIONS, lS45. 

TABLE XXXIV.-Number of Times which the Wind blew from each Point of the Compass 
with the sums of the Pres-

I Number of times which the Wind blew from each 

~Ja~. I 'Ii N I N E -- NE. Eli E SE SE S i 

... • I, N. by NNE.! by NE. b1 ENE. by I E. j by ESE. ~y SE. b1 SSK b1 I 
1 IE., N. K N. ! s. E. ::i. b. 

-h. ,1,------1--------1--1--1-------1--------
12 Ii 2 I 3 8: 8 10 ... . .. 1 2 1 I·.. 1 ... i 3 .. , 2 3 

1 3 II' 6! 1 5 I 13 10 . .. I 1 I 1 1 1 3 
14 I 71 1 10 9 3 2 2 1 1 1 3 3 
15 ii' 6 I 3 12 7 5 2 1,' 1 1 2 2 I 2 2 2 
16: 7 4 10, 4 5 2 3 1 2 1 4 
17 i 6

1 

4 6 I 8 8 1 i! 3 4 3 
1 8 'I' 5 3 10 11 4 1 1 I 2 1 2 2 5 3 
19 i, 3 5 10 11 8 3 1 \ 1 2 2 3 1 
20 I' 3 I 4 15 9 13 31 3 2 1 1 5 5 
21 9 4 11 8 14 1 7 4 4 3 2 1 5 3 
22 10 7 8 12 16 5 6 3 2 2 3 3 1 10 3 
23 9 10 1 0 11 I 8 1 12 I 5 3 2 1 5 1 6 6 
o 5 5 15 9 19 3 811 5 3 I 6 2 4 9 4' 
1 5 7 9 10 15 8 9 4 5 2 1 2 2 3 7 
2 7 9 7 11 13 8 8' 6 7 1 3 1 1 6 5 
:3 9 3 19 6/ 13 7 7 I 11 4 3 1 1 5 1 4 2 
4 10 3 12 11 14 7 131 9 7 1 3 3 2 6 1 
5 6 2 9 12 I 21 6 9 9 6 3 3 2 7 2 
6 9 2 13 14: 18 1 8 3 6 1 1 2 4 3 
7 6 5 15 I 1211 13 3 5 I 5 4 2 2 2 3 3 
8 2 2 9! 15 18 2 2/' 2 1 2 5 8 2 
g 2 10 6 8 14 4 2 1 1 2 3 2 

10 : 10 I '" i 7 7 1 11 .,. 1 2. 2 I 1 2 2 4 
11 , 4 I 3 I 6 91 9 2 1 1 I '" , ••• 1 3 6 

I' I 1 

Sums [i 148-;-100 I 242-1 235/292----;;- 109-~-I-MI-~ 33 14 59 22 105 80 

,_:--"-_CCC-'-_" _~,.--"c~ .. _ - -- ____ - , -:c:_c-_========_=========~=======~-c-, 

Sums of Pressures with which the Wind blew from 
-------~-- ---~---- ---- --,- '--- .---------

h. lb. lb. lb. lb. lb. lb. lb. lb. Ill. lb. lb. lb. lb. lb. lb. lb. 

12 2·3 2·4 4·3 3·5 3·8 0·3 0·1 0·1 0·5 1·9 3·4 
13 9·9 2·4 2·6 5-4 4·5 0·1 0·4 0·2 0·4 5·5 
14 7·1 1·7 4·2 3·3 2·3 0·5 0·8 0·1 0-4 0·1 0·1 3·3 2·3 
15 3·7 5·2 6·3 3·0 2·0 0·3 0·1 0·7 0·1 0·2 0·6 O·g 2·2 1·5 
16 8·0 2·8 3·6 2·0 1·7 1·2 1·0 0·2 0·4 0·7 4·8 
17 8·2 1·3 3·2 2·;) 4·0 0·3 0·1 1·1 1·9 1·9 
18 2·7 7·9 4-4 4·3 1·5 0·6 0·3 0·3 0·1 0·8 0·6 0·7 3·2 
19 3·1 5·2 5·9 4·4 3·7 2·0 0·1 0·1 0·2 0·1 0·4 1·3 0·3 
20 4·4 7·7 7·0 6·6 5·3 0·7 0·3 0·2 0·1 0·1 0·3 2·2 3·3 
21 12·3 8·7 9·5, 4·6 6·9 0·2 1·8 0·7 0·9 0·5 0·3 0·2 2·2 1·1 
22 11·6 10·0 8·9 7·5 9·2 2·2 1·4 0·4 0·7 0·2 0·4 0·4 0·1 4·5 0·4 
23 4·0 15·4 9·3' 12·0 7·6 0·7 3·1 1·6 2·0 0·3 ()·2 0·8 ]·3 1·5 3·5 
o 6·;3 G·:3 1 :3·71 7·7 8·9 2·2 4·4 2·2 0·4 2·1 0·5 0·8 2·6 1·9 
1 5·6 10.51 8·:j I 5·8 7·8 3·9 3·8 1·6 0·5 1·4 0·1 0·2 1·() 0·3 0·7 5·5 
2 2·31 6.71 9·6' 12·2 5·6 3·7! 2·7 3·7 2·3 0·2 2·1 0·7 0·9 2·1 3·3 
:3 9·01 1.2117.2' 3·2 10·() 2·7 1·6 4-4 2·4 2·9 0·1 0·2 0·8 1·7 1·9 2·5 
4 12·2 \ {).7

1

' 11·5; 7·3 7·8 5·4 I 7·8 3·3 2·8 0·3 1·1 ()·6 0-4 4·1 1·4 
5 8.41 2·6 8·0 i 9.1 8·3 2.2; :3·6 2·{) 3·7 0·8 0·5 0-4 2·0 3·2 1·9 
6 ' 86i :3.6i 8·9 6·0 6·6 0·1 i 1·9 2·9 1·1 0·2 ()·1 0·3 0·5 0·8 2·4 2·0 
7 4:0 4·f; 1 8·9 5·4 3·0 03 1·4 2·0 1 0·8 0·8 1·0 1·7 1·5 1·3 
8 0·9 1·7 I 5·9 8·2 :3·3 1:0! 0·5 0·2 0·2 0·1 0·2 2·0 6·2 2·;3 
9 II 2·7 (j'91 ~1·5' 1·9 4·5 1·5 I 0·2 0·1 O·} I o·g 0·7, 4·4 I 0·8 

:7 :1 I~:~: ;·.7 {:~; ~:~I ~::1251 ~:: g:~ i 0.1: 01 I ~:~; (\:; I ~:~ ::~ I ~:~ I 
l ;;u;;;!1 ill.li~2-1m· 5- ;0:; !m2i 32-:;) .;>;:;- ;1-~ ;.;-1-;;:;; r;.;- -;';;-3()J-~~:~;5.;-1-;;;:3-: --



PRESSURE AND DIRECTION OF THE WIND, 1845. 

with a Pressure of one-tenth of a pound or upwards upon a square foot of surface, together 

sures for each Hour in 1845. 

63 

__ --------------------------------------------------------------------------~c-----
____ " Point of the Compass at each Hour in 1845. I' 

S i sw I' s w i W I W II NW I' I NW i N Mak. 
S. by SSW. I by ,SW. by WSW.! by w. by WNW.' by NW. by 1 NNW. by I M. T. 

W. i s. i W. S. N. ' W. N. W. I 

I~ i- !~ I :~-I u- :~ :~-I f j 11 ~: ~ I ! ! -i III g 
6 10 21 14 I 30 17 16 6 8 1 1 IIi 6 3 6 4! 15 
5 10 20 22 i 33 9 16 2 15 I 3 5 I 1 : 9 3 7 2 I 16 
6 6 19 14 I 26 17 8 5 15 9 431 2: 6 8 7 2 I 17 
9 7 21 16 1 31 13 15 4 15 3 1 I 5 11 8 3 I 18 

12 4 20 21 I 34 11 16 7 15 3 3 ~ 1 I 3 11 7 3 I 19 
4 2 28 24 i 36 11 17 4 6 5 10 I 2 4 8 ~ I 5 II 20 

10 sl 21 121 32 16 12 t1 10 2 9 I I I S 11 " 4. 21 

~ l~ ;~ !~ 'I;~ !~ 1~ ~ 1~ ~ ~~ i ! I!; ~ ~ ; I, ;; 

9 11 24 20 32 14 12 6 11 7 6 I 3 i 15 3 7 8 I 0 
8 7 24 12: 41 12 22 4 10 5 11 I ••• II 13 6 7 14; 1 
6 7 19 .241 37 19 71 6 10 5 11' 1 8 3 11 15 2 
6 9

8 
I 24 18 35 17 6 4 8 4 8:1 I', 19 8 5 I' 5 3 

6 26 18 33 17 12 I 5 8 4 10 3 8 3 11 4 4 
11 4 i 23 21, 28 12 14, 8 12 4 7··· I 8 8 5 4 5 
11 8 I 29 I 18 I 29 15 18 3 3 5 4 4 i 7 3 i 8 3 6 
8 8 I 23 I 23 1 34 10 17 I 7 7 5 8 1 I 6 5 I 8 3 7 
4 4 31 16 39 8 13 I 1 6 6 7 1 I 3 51 8 9 8 
9 91 33 i 15 27 I 11 9, 4 5 6 2 3 I 3 4 6 9 9 
7 5 231 15 1 32' 9 15 i 3 6 2 6 2: 8 4 2 II 7 I 10 
7 5 I 14 16 I 35 I 12 15 I 3 5 I .. · 4 I 2: 4 6 I 3 4 '[ 11 

~U;8r~;-I-illr7Mr319-mrw-;-~9r9;T~;~-I~rnTW5I~-'1 Sums 

- _·-----·each Point of the Compass at each Hour in 1845. . ________ ~ ________ ~-~-------,~]I 
lb. lb. lb. lb. I lb. lb. lb. lb. lb. lb. 10. lb. I lb. lb. I lb. II Ill. /1 h. 

4.9 6·6 9·9 Ig·3 26·4 11·3 3·6 4·5 0·1 1·2 0·6 3·1 4·6 2.7
1

' 7·3 I 44!i 12 
3.8 4·9 g.g 16·9 25·4 12·5 8·2 1·3 9·3 0·3 2·5 2·6 3·3 2·1 3.9! 1.3/! 13 
54 3·3 9·6 17·6 21·6 12·7 2·4 O·g 9·2 2·5 0·4 1·3 0·9 2.91 2·7 4·7 II 14 I '[ 

5.57.5 11·8 124 18·9 21·8 7·7 2·7 11·5 0·8 0·4 0·2 4·9 1.0! 6·5 3'41,1 15 
5.6 9·2 7·2 16·2 28·9 1l·0 6·2 0·9 9·5 1·8 1·7 0·1 6·3 4.7

1

[ 5·5 04 I 16 
8.6 7·6 14·5 9·2 25·7 14·8 4·4 O·g 10·2 7·6 34 14 2·9 6·9, 4·3 1·1 I 17 
5.7 4·0 14·7 10·5 22·4 18·6 11·7 o·g 10·8 1·7 2·9 0·7 2·4 11·2 5·9 1'81

1 

18 
10.0 2·0 14·0 12·5 23·4 94 124 1·2 12·8 2·3 1·0 1·6 0·7 12·9 4·1 1·8 I 19 

1.9 0·4 15·3 19·1 32·8 11·6 21·1 2·2 2.51 8·3 7·6 2·2 2·4 11·6 6·4 5·1 t, 20 
5.6 3·5 19·8 15·4 28·7 16·3 7·8 l L!·4 4·9 0·5 8·5 0·1 11·1 16·6 4·5 3.31: 21 
5.4 2·7 18·9 24·9 26·9 17·9 14·0 12·9 2·6 7·8 6·1 0·3 15·5 5·81 9·4 7.2

1

,1 22 
3.9 3·6 30·1 17.8137.2 8·3 6·8 34 17·4 10·5 14·0 5·7 7·4 2·3 I 9·5 6·0 i: 23 
4.7 6·0 27·9 24·0 31·5 14·3 7·2 1·5 17·6 3·8 2·8 4·4 9·2 I 6·0 10·5 7.21' 0 
7.0 6·3 22·3 15·3 42·5 114 17·0 8·2 12·8 7·3 7·2 ... 4·7 10·1 2·8 }4·0, 1 
2.1 7·6 19·9 20·3 40·5 12·8 6·8 4·1 10·0 7·3 12·8 0·2 4·7 7·6 3·7 13.8: 2 
2.7 6·1 29·0 10·0 29·6 20·0 2·6 1·2 6·3 4·7 8·9 8·5 21·8 2·8 2·4 6·3 I 3 
1.9 2·5 18·8 32·2 18·9 23·0 6·6 3·0 5·8 2·5 6·9 2·6 "1·8 3·2 7·3 2·8 i 4 
4.0 5·0 25·2 22·1 17·5 9·9 9·2 3·8 9·4 4·2 4·8 ... 6·2 10·0 3·5 2.1: ;) 
4.7 3.1[ 26·5 14·1 21·9 9·0 8·4 2·() 4·5 6·4 3·4 1·0 6·1 1·0 'I 4·6 1·6, 6 
4.2 g.1117.7 26·9 16·9 5·3 4·64·2 2·25·f) 5·61·2 }·3 2·8 3·6 1·8, 7 
4.5 1·3 I 26·2 14·6 :30·9 5·5 3·8 0·1 0·9 J·9 7·2 0·2 ().;") 2·9! 3·7 8.31 8 
8.5 5·4 i :314 16·8 23·2 8·2 3·0 0·7 1·6 6·5 0·8 1·9 ()4 1·7 I 6·6 6.21 9 
8.3 1.:2

1

' 17·6 17.2! 21·7 16·0 5·5 3·6 2·1 0·2 3·3 0·5 4·7 1.61 0.5

1 

7·2, 1() 
4.6 7·7 5·2 I 1 :3·8 1()·2 8·6 1 ()·O 2·0 2·9 ... 3·8 O·g 1·9 3.81 2·9 3.71 11 

123.5-II16.il~~;I·,;1419.4 653.6 3iQ.2i 191'~ 80.(;- ~ 76,91-97.7 ~ 16·6 ~0.7 I" 2S'71~:14·:J 1122.1 1115.5! Sum. 

--------~----~--~--~--~--~------------~------~--~----------------~--------~ 
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T ABLE XXXV.-Sums of the Pressures of the Wind in Table XXXIII., resolved into the Four 
Cardinal Points of the Compass, together with the Value and Direction of the Resultant, for ea,ch 
Month, for each of the Astronomical Quarters, and for the Year 1845. 

II Sums of p,,",u,", r,"oived into I 
Resultant. 

Period Means with reference to 
1845. 'I N. I K S. 

I 

W. 
I 

Sums. Whole No. No.ofObs., Directions. 
1 of Obs. Wind blowing. 
1 ----:!---I-- i 

-----------------
1/ ;~.o i i;·.6 lb. lb. 

I 
lb. lb. lb. 0 

January 223·6 125·7 i 234·2 0·36 0·60 S. 29W. 
February I 103·5 16·6 124·2 140·1 125·2 0·22 0·28 W. 9 S. 
March 166·1 2814 245·9 0·39 0·46 W. 2 S. 
April I 118·9 69·7 90·1 0·15 0·21 N. 7 E. 

II 158·6 35·6 
i 208·4 80·5 

May il 248·0 144·9 
I 

70·9 
I! 51·1 20·2 

110·3 180·4 0·28 0·32 N. 11 E. 
June 198·5 164·0 205·9 0·34 0·45 S. 44W. 
July I 62·5 46·3 1204 107·5 84·2 0·13 0·18 W. 43 S. 
August 113·4 18·2 62·8 106·6 101·9 0·16 0·21 W.29N. 
September 40·6 14·6 84·2 93·7 90·3 0·15 0·22 W. 29 S. 
October I 39·3 27·7 204·3 269·4 292·7 0·45 0·51 W. 34 S. 

I November 
I 

6·1 11·5 231·5 150·2 264·7 0·44 0·70 S. 32 W. 
December 132·5 1·0 255·6 431·3 447·6 0·69 0·84 W. 16 S. 

Astron. Qrs. 
I 
I 

",\Vinter I 156·6 26·1 710·7 707·2 878·0 0·46 0·68 W. 39 S. ! 
Spring 470·5 132·7 409·2 491·2 363·7 0·20 0·26 W.I0 N. 
Summer 361·6 211·4 389·8 381·8 172·7 0·09 0·11 W. 9 S. 
Autumn 193·3 60·5 351·3 469·7 438·6 0·24 0·30 W. 21 S. 

The Year. 1182·0 430·7 
I 

1861·0 2049·9 1755·8 0·23 0·31 W. 23 S. 

TABLE XXXVI.-Sums of the Pressures of Wind in Table XXXIV., resolved into the four Cardinal 
Points of the Compass, with the Value and Direction of the Resultant, for each Hour in 1845. 

II Resultant. 
Sums of Pressures resolved into il------,-------------;------

Mak. II Means with reference to I 
M. T .... 1 N. I E. I s. I· w. I Sums. Whole No. No. of Obs., Directions. 

I 1 I of Obs. Wind blowing. 

;';'--;;:0 1--l~:O Id~:3 --:;~:6 d~:4 ;;1---:;5--~3; S. 

13 33·8 i 9·5 66·2 70·9 69·4 0·22 0·37 W. 28 S. 
14 29·1 I 8·7 61·3 60·4 60·9 0·19 0·32 W. 32 S. 
15 32·9 I 10·0 67·4 74·3 73·0 0·23 0·37 W. 28 S. 
16 32.7! 7·8 69·6 72·0 74·0 0·24 0·36 W. 30 S. 
17 34.0! 7·3 69·2 77·4 78·4 0·25 0-40 W. 27 S. 
18 39·8 I 9·8 67·5 81·6 77·0 0·25 0·36 W. 21 S. 
19 39·6 II 114 63·7 76·8 69·7 0·22 0·31 W. 20 S. 
20 56·0 144 75·9 102·1 89·9 0·29 0·38 W. 13 S. 
21 71·7 18·1 78·9 104·7 86·9 0·28 0·35 W. 5 S. 
22 79·7 23·1 88·3 116·2 93·5 0·30 0·35 W. 5 S~ 
23 77·4 28·9 90·9 121·5 93·6 0·30 0·34 W. 8 S. 

() 73·7 29·8 95·7 1104 83·5 0·27 0·29 W. 15 S. 

~ ~~:~ i~:b ~~:~ !ig:~ I ~~:~ g:~~ g:~~ ~: ~~ ~: 
3 74·0 I 31·9 84·0 104·3 73·1 0·2:3 0·27 W. 8 S. 
4 61·7 35·6 84·3 92·5 61·2 0·20 0·22 W. 22 S. 
5 I 55·5 29·4 80·2 I 85·4 61·2 0·20 0·23 W. 24 S. 
6 I 454 20·5 73·8 73.2 59·9 0·19 0·24 W. 28 S. 
7 36·6 16·9 74·4 66·5 62·4 0·20 0·25 W. 29 S. 
8 36·0 15·7 78·0 65·0 64·8 0·21 0·28 W. 40 S. 
9 35·9 12·0 84·9 64·3 71·7 I 0·23 0·34 W. 43 S. 

10 35·5 104 75·9 65·2 68·1 0·22 0·35 W. 36 S. 
11 30·3 11·2 714! 70·2 73·3 0·23 040 W. 35 S. 

1 I I 
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TABLE XXXVII.-Differences of the Directions of Motions of the Lower a.nd Upper Currents of Air, 
as deduced from the Compa.risons of the Direction of the Wind and the Motions of the Clouds. 

I Quadrant N. to E. Quadrant E. to S. Quadrant S. to W. Quadrant W. to N. 

I Mean 

---.. --.--- ----
Currents. 

!Mean :r Mean Mean 
No. of Diffs. of Mean No. of Diffs. of Mean 1 :No. of D'ff's f Mean No. of Diffs. of Mean 

Il<e,.I". Motion. I<e,uit. Results. Motion. Result. Illesults. Mloti~~. Result. Results. Motion. Result. 

------ --------- -------- -----1-- ----0-1--0-
o 0 o 0 o 0 

Scud minw; { 
! 42 + 14 16 + 19 162 +25 47 + 16 

Wind I 40 -10 + 2 3 - 9 + 14 14 - 8 +22 15 -10 + 9 
: 7 I 0 1 0 3 0 9 0 

Cir.-slr. minus { 
14 +32 12 +24 110 +41 41 +29 

Wind 
22 -44 -14 4 -18 + 13 10 -14 +36 8 -25 + 19 

1 0 0 0 3 0 3 0 

Cir~slr. minus { 
15 +27 14 + 18 51 +23 23 +24 

Scud 
22 -30 - 6 7 -32 + 1 20 -17 + 10 23 -27 - 1 

4 0 3 0 10 0 6 0 

Cirrus minus j 8 +56 4 +43 40 +49 16 +32 

Wind 5 -79 + 4 ... '" +35 9 -21 +36 II 4 -37 + 18 
t 0 0 1 0 1 0 1 0 

Cirrus minus { 
5 +45 5 +69 31 +33 21 +25 

Scud 6 -54 - 9 1 -11 +55 11 -32 + 15 8 -32 + 9 
0 0 0 0 1 

I 
0 1 01 

TABLE XXXVII I.-Daily and Weekly Means of the Estimated Extent of Clouded Sky, the whole 
Sky covered being 10, for 1845. 

i I 

Civil i Jan. Feb. March. April. May. I .Tune. 1 .luly. 
Day. I I 

Aug. 

1---- ----I--i--
Sept. I Oct. I 

----1·----

1 I 7·2 3·5 9·2 6·0 5·3 I [7·9J I 9·9 
2 I 9·5 [3.3J [7·9J 5-4 6·7 9·3 5·0 
3 8·5 3·3 9·6 3·7 7·7 8·7 9·3 
4 6·1 4·1 8·5 10·0 [7·6J 6·5 3·9 
5 [7·6J 3·1 6·3 6·1 6·0 9·5 3·7 
6 7·5 1·6 9·5 [6.1J 9·7 7·7 [6·9] 
7 7·7 7·8 9·8 64 10·0 8·3 8·2 
8 6·2 8·9 9·9 6·9 g·O [8·2J 7·8 
g 1 5.1 [7·9J [7·5J 3·3 g·O 8·2 8·6 

10 8·9 9·8 9·4 9·9 8·8 g·O 8·8 
11 5·0 10·0 2·7 74 [7·5J 6·3 g·O 
12 [7·4J 9·2 3·9 7·2 6·1 4·3 8·3 
13 9·2 8·3 3·1 [7·4J 4·9 1·1 [8.0] 
14 g·O 5·3 4·9 9·1 7·1 7·2 8·8 
15 7·0 g·o 6·4 64 9·2 [7·1] 6·5 
16 5·7 [7·1] [6·0J 4·2 8·3 10·0 6·8 
17 9·8 9·6 9·8 84 7·6 10·0 9·4 
18 8·2 6·5 6·8 10·0 [8.8J 10·0 8·8 
19 [7·2J 3·7 4·7 5·3 8·8 7·6 9·9 
20 3·6 8·2 1·1 [4.6J 9·1 7·8 [9·7] 
21 8·0 7·4 7·7 0·3 9·8 7·0 10·0 
22 7·8 8·5 9·9 0·1 g.g [7·3] 10·0 
23 9·6 [7·2J [6·1J 3·5 10·0 5·7 10·0 
24 6·3 5-4 3·5 6·9 10·0 8·7 10·0 
25 8·5 3·9 7·5 9,3 [9·9J 7·0 9·0 
26 [8·0J 9·7 6·9 8·3 10·0 7·8 9·8 
27 9·1 6·9 6-4 [8-4J 10·0 8·6 [7·8] 
28 8·9 6·9 5·0 8·9 9·3 8·7 5·2 
29 5·5 1·8 7·7 9·6 [7·8] 7·0 
30 4·3 [4·5J 9·3 6·8 7·0 5·7 II 

31 1·3 2·3 6·6 74 

MAG. AND MET. OBS. 1845 AND 1846. 

9·2 
g·O 

[8·3] 
8·1 
8·1 
8·3 
8·1 
5·8 
9·7 

[8·6] 
9·9 
9·8 
8·4 
9·6 
8·4 
9·7 

[9.4] 
g·O 
g.g 

10·0 
8·2 
6·5 
7·3 

[7·5] 
9·3 
6·5 
7·3 
1·7 
3·6 
5·9 

[6·2] 

9·2 
8·6 
8·1 

10·0 
7·1 
7·g 

[8.6] 
8·3 
9·2 
g·O 
9·5 
6·2 
9·3 

[7·5] 
4·7 
5·7 
9·6 
8·8 
7·6 
7·7 

[6·6] 
74 
1·8 
6·4 
7·5 
3·7 
7·6 

[5·9] 
5·9 
4·7 

1 

i 6.1 
! 9·4 
i 10.0 
I 

I 9·6 
[8.5] 
5·0 
9·9 
7·2 
7·6 
8·9 
8·1 

[8.8] 
I 10.0 

9·5 
8·6 
4·9 

10·0 
6·5 

[6.3] 
4·0 
7·2 
5·1 
8·5 
9·1 
2·5 

[8.1] 
g.g 
8·5 

10·0 
4·6 
5·6 

Nov. 

7·7 
[4.6] 
6·5 
1·0 
24 
7·2 
74 
9·4 

[7·3] 
9·6 
5·9 
4·6 
7·7 
6·8 
7·4 

[7·4] 
6·3 
7·5 
8·5 
6·0 
3·9 
3·0 

[6.1 ] 
5·7 
9·2 
8·9 
7·7 
9·8 
4·0 

[6.3J 

R 

i Dec. 

II' ~:~-
4·6 
5·8 

I 4·7 

I 
5·9 

I 
[5·6] 
8.0 
1·9 
7·1 
5·0 
3·7 
3·3 

[5.1] 
5·5 
6·7 
6·6 
7·6 
5·9 
8·3 

[6·7] 
5·5 
6-4 
6·4 
7·2 
7·6 
8·1 

[7·2] 
7·5 
6·3 
6·6 
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TABLE XXXIX.-Mean Extent of Clouded Sky, with reference to the Moon's Age and Declination, 
as deduced from the Six Hourly Observations nearest Midnight, for the years 1844 and 1845. 

Extent of I Extent of II Aft" 
Extent of After Extent of 

Moon's Clouded Sky. Moon's Clouded Sky. Moon Clouded Sky. Moon, Clouded Sky. 
Age. Age. I farthest farthest 

i North. North. 
1844. 1845. 1844. 1845. 1844. 1845. 1844. 1845. 

---------- ._------------ --------
Day. Day. Day. Day. 
15 6·28 6·62 0 5·99 6·55 0 7·49 6·22 14 7·00 7·03 
16 8·30 7·32 1 6·63 5·29 1 7·24 6·61 15 6·65 7·09 
17 6·37 6·87 2 6·81 642 2 7·64 5·47 16 5·63 6·76 
18 7·26 8·07 3 747 6·14 3 6·57 6·75 17 5·76 6·92 
19 7·34 5·83 4 6·03 7·65 4 6·43 5·96 18 7·20 5·51 
20 7·51 8·28 5 6·74 4·38 5 6·61 6·36 19 6·88 7·32 
21 5·94 7·06 6 7·59 6·82 6 6·53 5·64 20 6·80 7·16 
22 8·02 6·17 7 645 7·11 7 6·86 7·05 21 5·34 7·13 
23 6·15 5·04 8 7·60 5·61 8 6·33 6·96 22 5·11 8·19 
24 4·74 

, 
6·39 9 6·57 7·22 9 6·09 6·62 23 6·10 7·68 

25 5·74 5·52 10 5·74 8·36 10 5·79 6·54 24 6·61 6·03 
26 7·66 5·48 11 6·16 7·20 11 5·90 6·66 25 7·24 642 
27 642 6·91 12 5·25 7·52 12 7·52 6·48 26 6·92 6·67 
28 5·04 I 6·74 13 6·93 6·63 13 7·47 7·22 27 6·97 6·14 
29 6·14 I 7·01 14 5·51 7·71 I 

I 

TABLE XL.-Hourly Means of the Estimated Extent of Clouded Sky, for each Month in 1845. 

Mak. Jan. Feb. March. April. May. June. July. Aug. Sept. Oct. Nov. I Dec. 
M.T. 

---------------------------
h. 

12 6·1 6·1 6·2 6·0 7·6 6·7 7·7 7·0 6·3 7·4 6·6 6·0 
13 6·6 5·2 5-4 6·0 7·9 6·8 7·6 6·5 6·0 8·2 6·2 6·0 
14 7·1 5·7 6·3 6·5 7·7 7·1 7·6 7·5 6·6 7·7 6·2 5·3 
15 8·0 6·8 6·5 6·7 7·9 7·7 7·4 8·6 6·3 7·6 6·5 5·1 
16 8·0 6·5 6·2 6·8 8·0 7·1 7·6 8·7 6·8 8·2 6·4 5·4 
17 7·9 6·3 6·1 7·4 7·8 7·1 8·0 8·9 7·6 7·9 6·7 6·2 
18 7·3 6·3 6·5 7·6 8·8 7·7 8·1 8·3 7·6 7·6 6·1 5·1 
19 7·7 6·8 6·2 8·0 g·o 7·8 8·4 7·8 8·0 7·8 6·4 6·3 
20 7·3 6·9 6·9 7·6 g·o 8·0 8·1 7·5 8·3 8·3 64 6·5 
21 7·6 6·9 6·6 7·8 9·3 8·9 8·2 7·8 8·5 8·3 7·0 7·2 
22 7·6 6·0 7·0 8·0 9·4 8·6 8·1 8·1 8·9 7·9 7·0 7·1 
23 7·8 6·7 6·8 7·1 9·2 8·1 8-4 8·5 8·8 7·4 6·7 7·5 
0 7·7 7·2 6·9 6·7 9·3 8·2 8·2 8·7 8·2 7·7 7·1 7·5 
1 7·7 7·7 6·9 6·5 9·4 8·0 8·5 8·7 8·3 7·8 7·8 6·7 
2 8·0 7·9 6·9 6·3 8·7 8·3 8·3 8·8 7·4 7·6 7·2 6·8 
:3 7·8 7·7 7·1 64 8·6 I 8·3 8·2 8·7 7·5 7·8 7·2 7·4 
4 7·5 7·7 6·8 5·7 8·2 8·0 8·2 8·7 7·5 7·7 6·8 7·4 
5 6·9 7·6 7·1 5·5 7·8 7·7 7·9 8·5 7·0 8·3 5·7 5·9 
6 6·2 64 6·8 5·6 7·8 7·8 8·5 7·g 7·3 7·7 6·1 5·7 
7 5·4 6·2 6·3 5·3 7·5 7·6 8·2 8·0 7·3 7·0 6·7 4·5 
8 6·4 6·6 5·7 5·2 7·7 7·7 8·1 8·0 7·0 6·9 7·1 5·1 
9 64 6·7 5·5 5·6 8·0 7·1 8·0 7·1 6·5 6·3 6·1 5·6 

10 6·3 6·3 5·5 6·0 7·8 7·2 7·5 6·6 6·6 7·1 5·9 4·7 
11 6·7 6·2 5·8 6·7 7·8 6·7 7·9 6·9 6·6 7·3 5·6 4·7 
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TABLE XLI.-Hourly Means of the Estimated Extent of Clouded Sky for each of the Astronomical 
Quarters, and for the Year 1845. 

Nov. Feb. May. Aug. 
Mak. 

Nov. Feb. May. Aug. 
Mak. Dec. March. June. Sept. Year. Dec. March. June. Sept. Year. M.T. Jan. April. July. Oct. M.T. Jan. April. July. Oct. 

-- ------ --"---------
h. h. 

12 6·2 6·1 7·3 6·9 6·64 0 7·4 6·9 8·6 8·2 7·78 

13 6·3 5·5 7·4 6·9 6·53 1 7·4 7·0 8·6 8·3 7·83 

14 6·2 6·2 7·5 7·3 6·77 2 7·3 7·0 8·4 7·9 7·68 

15 6·5 6·7 7·7 7·5 7·09 3 7·5 7·1 8·4 8·0 7·72 

16 6·6 6·5 7·6 7·9 7·14 4 7·2 6·7 8·1 8·0 7·52 

17 6·9 6·6 7·6 8·1 7·32 5 6·2 6·7 7·8 7·9 7·16 

18 6·2 6·8 8·2 7·8 7·25 6 6·0 6·3 8·0 7·6 6·98 

19 6·8 7·0 84 7·9 7·52 7 5·5 5·9 7·8 7·4 6·67 

20 6·7 7·1 8·4 8·0 7·57 8 6·2 5·8 7·8 7·3 6·79 

21 7·3 7·1 8·8 8·2 7·84 9 6·0 5·9 7·7 6·6 6·57 

22 7·2 7·0 8·7 8·3 7·81 10 5·6 5·9 7·5 6·8 6·46 

23 7·3 6·9 8·6 8·2 7·75 11 5·7 6·2 7·5 6·9 6·57 
I I 

r.t:ABLE XLI I.-Quantity of Rain for each Month of 1845, by the Observatory, Garden, 
and Greenhouse Gauges. 

Month. 
Observatory Garden I Gre.nhouse 

Gauge. Gauge. Gauge. 
, _______ ~ ___ J ____ 

in. I in. ill. I 

January 1·325 I 1·13 0·94 

February 0·712 0·81 0·57 

March 1·283 1·05 0·90 

April 1·261 1·12 0·85 

May 2·217 1·70 1·82 

June 2·935 2·59 2·38 

July 1·460 

\ 

1·30 0·99 

August 3·158 2·89 2·41 

September 1·838 1·65 1·47 

October 4·247 3·97 3·54 

November 1·699 1·53 1·14 

December 1·853 1·40 0·85 

--------_._-

II 
Sums 23·988 21·14 17·86 
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TABLE XLIII.-Daily and Weekly Means of the Temperature of the Air, as deduced from the 
Readings of the Dry Bulb Thermometer, for 1846. 

Civil Jan. Feb. 
Day. 

March. April. May. June. July. Aug. Sept. Oct. Nov. Dec. 

---------
0 0 0 0 0 0 0 0 0 0 0 0 

1 36·7 [44·3J [ 48·3J 44·2 50·2 61·7 57·9 63·5 52·4 52·5 [47·1] 35-4 
2 31-4 41·6 47·5 46·9 53·3 65·8 62·0 [62·8J 57·5 47·5 50·1 20-4 
3 39·1 46·1 47·9 40·1 [ 48·2J 66·9 60·9 66·3 59-4 47·2 51·2 29·0 
4 [38·9J 37·6 46·9 35·0 43·0 68·6 61·8 64·1 61·6 [51·1] 51·5 27·7 
5 33·9 39·4 41·3 [ 40·2J 49·3 68·2 [57·9] 62·7 60·4 56·6 48·5 37·7 
6 45·2 39·9 38·5 39·0 49·0 67·1 55·1 64·0 [59·9J 53·7 49·1 [34·7J 
7 47·1 41·3 40·3 39·7 48·3 [64·6J 54·9 61·0 63·1 49·4 46·7 36·0 
8 48·1 [37·0J [41·2J 40·5 51·1 59·7 52·9 65-4 59·7 49·1 [ 42.2] 38·1 
9 44·0 33·0 38·9 39·6 51·7 61·8 54·1 [61·0J 55-4 52·5 38·5 39·5 

10 45·6 29·8 45·1 42-4 [50·9] 62·1 58·6 58·9 51·6 55·8 34.2 35·5 
11 [41·0J 38·7 43·3 42·9 51·2 59·2 56·5 57·9 61·5 [48·9J 36·5 28·8 
12 36·1 38·7 46·1 [ 45·0J 53·1 60·7 [59·5J 58·7 59·8 49·8 43·3 29·7 
]3 33·2 39·8 47·0 51·2 49·9 64·1 64·0 59·9 [57-4J 43·5 43·6 [30·0J 
14 39·0 42·4 45·9 49·7 49·2 [63·4J 62·1 55·2 57·6 42·8 40·6 25·7 
15 40·2 [41·8J [40·8J 44·5 49·0 63·4 62·0 57·1 57·7 46·7 [43·6J 29·4 
16 32·2 44·8 42·7 48·1 47·5 64·9 60·6 [57·9J 56·5 46·1 40·1 31·0 
17 38·6 42·6 33·6 46·6 [49·7J 68·2 57·4 59·8 57·2 51·1 46·8 26·8 
18 [39·3J 42·4 29·3 44·0 48·9 67·8 54·5 57·9 50·2 [48.4J 47-4 28·5 
19 41·0 41·7 21·3 [43·6J 51·4 68·3 [57.8] 57·6 52·8 51·0 46·4 41·8 
20 43·9 40·8 28·2 42·3 52·0 54·7 57·5 57·3 [52·9J 48·5 48·6 [33·7J 
21 39·8 47·6 32·8 39·3 51·2 [61·1J 58-4 60·5 53·2 46·9 44·0 38·1 
22 42·7 [46·6J [33·0J 41·3 52·9 65·9 58·3 60·5 48·5 47·1 [44·5J 33·7 
23 40·3 50·1 37·1 43·0 52·9 57·5 59·7 [56.9J 55·7 42·8 39·2 33·4 
24 39·3 51·3 40·2 43·7 [52·7J 52·5 57·3 54·8 55·1 43·6 46·3 26·6 
25 [43·1J 47·9 38·6 45·8 56·0 52·8 57·8 53·5 57·1 [42·7J 42·3 29·0 
26 47·2 48·1 38·7 [ 42·6J 52·6 53·0 [60·6J 54·9 53·0 38·1 43·8 28·8 
27 45·5 50·7 41-4 40·4 50·8 57·8 64·5 55·5 [52·1J 38·3 39·5 [32·2J 
28 43·5 48·6 38·6 39·9 51·9 [56·2] 65·5 57·8 45·7 46·3 31·6 36·6 
29 45·1 [40·7J 43·0 56·6 59·3 58·6 57·9 49·4 41·3 [33·3] 37·5 
30 46·3 41·2 44·3 57·6 56·7 60·9 [56·3] I 52·2 39·3 29-4 34·6 
31 49·3 40·] [60·1] 59·3 56·8 49·2 40·1 

TABLE XLIV.-Mean Temperature of the Air at the Observation Hours for each Month, for each 
Astronomical Quarter, and for the Year 1846. 

!! 1 I ! \ i \' ~!akers~oun 1.1 17h. i 19h. I 2lh. I.' 23h • . lh. I 3h
• I)h. 7h

• 9h
• 

~"ean TIme. il i I ; I e 

---------11-0--1-0--,-0--1-0--1--0---
0
---0---0-----

January ,I, 39·8 I 39·7 I 40·3 ' 42·9 I 44·0 42·9 42·0 41·3 41·2 
February i 40.7 40.0 1 42-4 45·4 1 46·6 45·9 43·6 42·6 41·9 
March i 35·9 36·8 I 40·9 44.4: 45·2 44·7 42·6 39·1 37·6 
April til 38.7 41.6 I 44·8 46·6 ,II' 47·5 47·8 46·1 43·1 41·1 
l\Tay 45·9 50·0 I 53·7 55·9 56·5 57·1 55·0 51·7 48·2 
June 53·7 59·0 i 65·8 69·3 70·9 68·9 67·9 63·7 58·3 
July 55·5 i 58.5 I 60·9 62·6 63·2 I 63·3 61·7 58·8 56·3 
August 53·5 ! 56·8 I 61·1 63·9 65·1 66·2 64·4 60·0 56·4 
September 49·3 52·2 57·6 61·6 62·8 62·5 60·1 55·8 53·2 
October 44·2 i 44.5 I' 48·3 51·3 52·6 52·1 48·7 46·7 45·3 
Xovember 41·g 41·0 42·5 45·2 46·2 45·4 43·4 43·2 42·8 
December 31·1 31·3 i 32·6 34·7 35·6 34·8 32·9 32·2 31·6 

Kov., Dec., Jan., 
Feb., Mar., Apr., 
~~lay, June, July, 
Aug., Sept., Oct., 

The Year 

37·57 
38·43 
51·70 
49·00 

44·17 I 

I 

37·33 I 38.47 40·93 41·93 41·03 
39·47 ! 42·70 45·47! 46·43 46·13 
55·83 I 60·13 62·60 I 6:3·53 63·10 
51·17 55·67 58·93 60·17 60·27 

45·95 I 49·24 5] ·98 5:3·02 52·63 

39·43 38·90 38·53 
44·10 41·60 40·20 
61·53 58·07 54·27 

57.73
1 

54·17 51·63 

50·70 48·18 46·16 



TEMPERATURE OF THE AIR, 1846. 

TABLE XLV.-Diurnal Ranges of Temperature for each Day in 1846, as deduced from the 
Observations of the Maximum and Minimum Register Thermometers. 

Civil 
Day. 

Jan. Feb. March. April. I 
Ii: I 

I May. I June. I July. I Aug. Sept. Oct. Nov. Dec. 

69 

--1- --~-.9--~-;~---~.-8--1-1-~-.7-1 1;.6 -- 3~.5 -ll;.8--i~- 2;.3 -~-I~--'--l-;-.5--· 
2 9·2 11·2 7·8 18·5 9·4 34·:3 15·6 I 13·0 I 18·2 27·5 9·1 8·8 
3 15·2 10·9 11·1 3·7 14·7 34·5 11·3 I 17·8 20·6 20·0 11·1 23·2 
4 4·1 9·8 2·9 15·1 2·8 32·7 15·9 I 22·0 18·4 18·8 12·8 6·7 
5 8·5 7·1 14·7 14·1 19·0 34·3 35·8 17·8 21·0 12·2 13·3 22·5 
6 19·2 14·6 18·3 12·6 11·9 29·9 8·4 30·0 22·1 7·8 7·2 8·0 
7 2·9 7·0 13·8 8·6 20·6 17·0 16·5 16·9 20·2 13·0 13·1 5·1 
8 5·0 6·0 18-4 8·3 18·7 15·8 12·5 17·2 15·4 14·4 4·8 12·6 
9 5·5 5·5 21·8 24·6 28·4 21·0 8·0 17·6 19·3 12·3 4·6 9·5 

10 6·7 16·6 13·0 20·2 10·1 17·8 20·8 16·3 27·0 8·1 17·1 14·6 
11 I 12·1 14·5 7·4 19·5 18·9 17·4 18·0 16·6 28·6 16·8 18·1 5·4 
12 112.9 17·1 21·1 18·7 26·7 23·1 16·3 15·5 17·0 3·8 6·9 4·5 
13 11·9 16·9 10·3 19·1 16·7 23·5 15·0 15·3 27·0 9·3 3·4 5·6 
14 9·9 9·5 12·3 18-4 11·3 26·6 27·4 25·4 24·8 11·4 2·2 13·7 
15 9·8 10·7 14·1 3·5 27·7 I 25·7 17·7 14·9 23·9 11·8 3·3 8·0 
16 I 6·7 7-4 8·4 13·4 25·8 29·5 14·1 18·8 25·2 16·7 14·5 6·7 
17 13·7 8·3 8·2 6·1 13·4 34·5 11·9 17·3 21·4 10·8 15·1 19·3 
18 2·0 13·8 6·4 8·7 19·9 29·2 21·5 15·6 17·6 6·6 10·7 31·7 
19 9·6 5·6 27·1 12·8 15·2 30·6 18·4 21·5 24·0 7·9 8·4 8·9 
20 3·9 8·1 13·9 18·3 16·7 10·5 17·7 16·4 10·9 11·9 9·5 5·0 
21 110'9 11·7 22·8 20·4 24·9 34·5 18·8 14·7 8·3 ,I 18·4 5·1 4·2 
22 7·0 13·7 16·1 17·5 18·6 31·3 14·9 20·9 25·8 8·8 6·3 5·6 
23 14·9 4·3 16·3 12·2 12·5 7·5 17·2 4·0 13·5 i 7·6 9·8 6·5 
24 10·1 8·7 19·1 5·8 17·8 17·9 13·5 18·4 17·9 12·6 14·6 9·5 
25 15·2 6·6 19·8 12·1 12·7 26·2 17·3 32·9 11·0 11·0 8·2 11·6 
26 4·6 15·8 16·6 10·1 15·4 27·5 20·2 26·9 22·3 22·7 4·5 11·9 
27 7·5 13·5 15·0 17·2 11·3 20·6 19·9 27·0 13·3 23·2 4·5 11·8 
28 9·6 16·8 13·6 16·7 24·5 25·6 16·2 21·2 20·7 14·6 14·1 20·4 
29 6·6 12·1 24·9 31·4 18·7 9·5 15·8 4·9 13·0 8·3 7·3 
30 11·4 20·3 16·9 I 20·4 11·9 16·7 24·7 12·9 19·8 4·2 7·9 
31 5·9 24·2 29·0 12·9 12·3 16·9 8-4 

I 

TABLE XL VI.-Extremes of Temperature for each Month in 1846, from the Register Thermometers; 
Extremes of Daily Mean Temperature for each Month, deduced from the Daily Observations; 
and Extreme Diurnal Ranges for each Month, from the Register Thermometers. 

I Extreme 11emperatures. Extremes of Daily Mean fj1emperature. 

Month. I~~igh"';-. ~-I-~o-w-est-. -It::~:~ -~I-ea-n~ II-f-Ii-g-he-St-.. ---;--I,'-o-w-e-s-t.---I-~~:~:=-

-~-~-It· .... -~-(~--~~:~ l~ i~:~~~E~g~il i! I i~:~~'~ i!:: ~;:~ !g:~ 11-1d-~-i-~-O~"-:'~-' \-t-~- !:~ 
March 14 53·7 19 5.4

1 

48·3 29·5 i 3 47·9! 19 21.3\ 2G·{j 34·6 19 27·1: 4 2·9 
April ]2 61·2 9 27·1 34·1 44·1 113 51·2 4 35·0 16·2 43·1 29 24·9 15 3·5 
May 29 71·0 16 33·5 37·5 52·2 30 57·6 4 43·0 14·6 50·3 29 i 31-4 Ll 2·8 
June 19 85·4 26 37·0 48-4 I 61·2 4 68·6 24 52·5 16·1 60·5 1 36·5 23, 7·5 

Extreme Diurnal Ranges. 

Greatest. I 

.July 5 80·5 5 44·7 35·8 62·6 28 65·5 8 52·9 12·6 59·2 5 35·8 9 8·0 
Aug. 6 80·3 25 37·0 43·3 58·6 3 66·3 25 53·5 12·8 59·9 25 .32·9 23 I 4·0 
Sept. 5 74·3 22 33·2 41·1 53·7 7 63·1 28 45·7 17-4 51·1 11 28·6 29 4·9 
Oct. 1 65·5 27 25·5 40·0 45·5 5 1 56·6 26 38·1 18·5 47·3 2 27·5 12 3·8 
Nov. 4 55·8 28 23·0 I 32·8 39·4 4 I 51·5 30 29·4 22·1 404 11 18·1 14 2·2 
Dec. 19 I 45·8 18 10.6

1 

35·2 I 28·2 19 I 41·8 2 I 20-4 i 21·4 31·1 i: 18 31·7! 21 4·2 

MAG. AND MET. OBS. 1845 AND 1846. s 
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TABLE XL VII.-Daily and Weekly Means of the Temperature of Evaporation, as deduced from the 
Readings of the Wet Bulb Thermometer, in 1846. 

C' '1 II 
I March. I IVI Jan. Feb. April. May. June. July. Aug. Sept. Oct. Nov. Dec. 

Day. 

-'--------------------------- -------
0 0 0 0 0 0 0 0 0 0 0 0 

1 33·7 [42.2] [45·9J 42·8 48·1 54·5 55·0 61·5 48·9 50·4 [45·5J 34·2 
2 29-4 39·0 44·2 44·7 47·6 59·8 56·9 [60·7] 54·6 45·8 47·5 20·2 
3 37·7 44·1 46-4 38·1 [ 45·4J 59·6 58·3 62·9 56·6 44·6 49·4 27·9 
4 [37·0J 36·1 44·0 33·6 41·3 60·6 58·2 60·5 59·1 [48·8J 49·6 26·6 
5 32·8 36·9 39·2 [38·4J 47·4 59·4 [54·4] 60·6 58·0 54·1 47·4 36·0 
6 43·7 38·3 37·2 36·6 46·7 57·7 53·3 60·2 [57·2J 50·8 47·1 [33-4J 
7 44·8 38·4 37·8 37·8 44·2 [58·4J 49·4 60·6 60·1 46·9 45·2 34·0 
8 46·3 [35.1] [39·2J 39·5 45·8 57·2 50·5 63·8 57·1 47·2 [41·2J 37-4 
9 42·2 31·7 37·3 37-4 47·4 57·7 53·1 [58·3J 52·3 51·2 37·8 38·3 

10 43·4 29·0 42·2 39·8 [46·5J 58·1 54·7 56·0 48·4 53·5 33·7 33·1 
11 [39·6] 36·6 41·5 41·6 46-4 54·2 51·9 54·8 58-4 [46·9J 36·1 26·6 
12 35·2 37·0 43·9 [43·2J 47·9 55·8 [56·1J 54·7 57·7 48·1 42·3 28·3 
13 32·7 37·7 43·3 48·7 47·2 58·2 60·6 57·5 [55·1 J 40·0 42·3 [28.3] 
14 38·0 39·2 42·5 47·3 45·8 [57·3J 58·1 51·1 56·0 41·6 39·1 24·2 
15 39·3 [39.2] [38·0J 44·2 44·9 57-4 58·4 55·6 55·6 45·9 [42.1] 28·2 
16 32·1 I 42·2 39·9 46·5 43·5 57·9 57·9 [55·6J 54·8 45·6 38·2 29-4 
17 38·1 I 39·9 29·9 45·9 [46.1J 60·2 54·5 57·3 54·7 50·6 45·4 25·8 
18 [38.4] 39·5 28·5 

I 

42·3 47·2 62·6 51·8 56·7 47·6 [47·3] 45·5 27-4 
19 39·9 39·0 20·2 [42.0J 46·9 62·1 [54.7J 55·4 51·1 49·8 44·3 41·2 
20 42·5 38·4 26·9 39·8 48·3 51·1 53·8 56·0 [50.6J 46·8 46·2 [32.8] 
21 

I 

38·6 i 46·0 31·5 38·0 48·9 [56·5J 56·5 57·8 50·0 45·4 42·0 37·7 
22 42·5 ! [44.5] [31· 7J 39·5 50·1 58·0 53·8 58·0 45·6 45·7 [42·9J 32·6 
23 

I 
39·9 I 48.3 35·7 41·0 50·7 56·4 57·3 [54·4J 54·9 38·8 38·0 32·3 

24 38·8 
I 

49·4 38·8 42·8 [49.1J 48·9 52·6 52·0 54·3 42·3 45·3 25·6 
25 

. 

[42·1] 45·7 37·1 44·1 51·7 49·6 53·5 50·7 54·5 [41.1J 41·9 27·5 
26 46·0 45·6 I 37·1 [40·1 J 46·7 50·5 [57·4] 52·1 51·9 37·4 42·0 28·1 

i 

27 44·0 48·1 I 
38·4 

I 
36·6 46·4 53·8 62·0 52·4 [50·9] 37·8 38·1 [31-4] 

28 

I 
41·5 46·9 

I 

36·7 36·4 45·7 [52.8J 62·0 55·2 45·4 44·7 30-4 35·8 
29 42·7 I [38·3] 39·9 50·8 54·4 57·3 56·0 48·9 40·6 [32.1J 37·2 
30 II 43·4 

! 
37·7 41·6 51·9 53·8 60·1 [53·5] I 50·3 38·8 28·0 34·4 

31 II 48·0 i I 37·3 [53·7J 58·4 54·0 47·3 39·9 
i I I I 

TABLE XLVIII.-Mean Temperature of Evaporation at the Observation Hours for each Month, 
for each Astronomical Quarter, and for the Year 1846. 

39·8 
40·0 
36·2 
40·1 
45·7 
55·5 
54·5 
55·2 
52·1 
44·2 
41·6 
30·7 

~::='~~~ii~-I~-~I~~_~_~-~-1-9_:_'--I 
January !I 38·6 38·7 39·1 41·3 42·3 41·4 40·5 39·8 I 

February 39·1 38·5 40·5 42·5 43·2 42·6 41·1 40·4 I 
March ,I 34·9 35·7 38·7 40·9 40·9 40-4 39·3 37·1 
April I 38·0 !I 40·3 42·1 43·2 44·0 44·1 43·2 41·3 
May 44·3 46·7 48·5 49·7 50-4 50·5 49·5 47·9 
June 52·0 55·6 58·7 59·4 60·2 59·6 59-4 58·2 
July 53·8 55·6 56·9 57·9 58·2 58·3 57·5 56·0 
August 53·0 55-4 58·2 59·4 60·1 60·5 59·5 57·4 
September 48·7 51·2 55·2 57·2 58·1 57·9 56·3 53·9 
October 43·2 43·5 46·7 49·0 49·5 48·9 46·7 45·3 
November 40·8 39·9 41·1 43·2 43·7 43·1 42·0 41·8 
December 30·1 30·4 31·6 33·2 34·0 33·3 31·8 31·2 

Nov., Dec., Jan., 36·50 36·33 37·27 39·23 40·00 39·27 38·10 :n·60 
Feb., Mar., Apr., 37·33 38·17 40·43 42·20 42·70 42·37 41·20 39·60 
May, June, July, 50·0:3 52·63 54·70 55·67 56·27 56·13 I 55·47 54·03 
Aug., Sept., Oct., 48·30 50·03 53·37 55·20 55·90 55·77 I 54·17 52·20 

The Year 43·04 I 44·29 46·44 I 48·07 I 48·72 48·38 i 47·23 45·80 

37·37 
38·77 
51·90 
50·50 

44·63 
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TABLE XLIX.-Daily and Weekly Means of the Pressure of Aqueous Vapour, in inches of 
Mercury, for the Year 1846, as deduced from Tables XLIII. and XLVII. 

Civil I Jan. I Feb. March. April. May. June. July. Aug. Sept. Oct. I Nov. Dec. 
Day. 

---------------------------------------------------------
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

in. 

0·178 
·162 
·228 

[ ·222] 
·193 
·284 
·286 
·309 
·265 
·273 

[ .249J 
·213 
·198 
·235 
·248 
·199 
·241 

[ ·241J 
·251 
·272 
·238 
·286 
·259 
·247 

[ .275J 
·312 
·287 
·257 
·263 
·265 
·334 

in. 

[0.264J 
·226 
·283 
·214 
·209 
·231 
.217 

[ ·203J 
·182 
·171 
·211 
·219 
·220 
·221 

[ ·229] 
·256 
·233 
·227 
·225 
·223 
·308 

[ .288J 
·332 
·345 
·297 
·293 
·321 
.317 

in. 

[0·297J 
·269 
·313 
·271 
·233 
·225 
.217 

[ ·235J 
·222 
·252 
·259 
·278 
·256 
·250 

[ ·222J 
·232 
·148 
·168 
·119 
·153 
·183 

[ ·187J 
·211 
·237 
·222 
·221 
·216 
·214 

[ ·223J 
·205 
.209 

in. 

0·275 
·286 
·225 
·195 

[ ·231 J 
·208 
·224 
·249 
·216 
·234 
·265 

[ .277J 
·329 
·313 
·303 
·313 
·316 
·267 

[ ·267J 
·235 
·231 
·240 
·252 
·281 
·286 

[ .239J 
·192 
·194 
·228 
·250 

in. 

0·326 
·280 

[ ·290J 
·258 
·321 
·307 
·260 
·264 
·294 

[ .282J 
·276 
·290 
·309 
·285 
·267 
·254 

[ ·287J 
·320 
·286 
·311 
·334 
·344 
·357 

[ .322J 
·348 
·267 
·281 
·252 
.318 
·334 
·357 

in. 

0·354 
·453 
434 
·444 
·414 
·380 

[ ·428J 
-448 
·439 
·446 
·375 
·400 
-427 

[ -410J 
·413 
-410 
-437 
·512 
-491 
·348 

[ ·420J 
400 
·452 
·320 
·332 
·352 
·380 

[ .374J 
·379 
·392 

in. 

0·409 
·415 
·465 
453 

[ ·398J 
·398 
·304 
·353 
·404 
·394 
·346 

[ .424J 
496 
·446 
·456 
458 
·402 
·367 

[ ·405J 
·384 
·444 
·375 
·451 
·355 
·373 

[ .449J 
·531 
·520 
·463 
·516 
·486 

in. 

0·528 
[ ·512J 

·538 
·492 
·510 
·484 
·530 
·575 

[ ·469J 
425 
·405 
·393 
·454 
.342 
435 

[ .427J 
-450 
·455 
·424 
·443 
·456 
·461 

[ .408J 
·369 
·351 
·370 
·370 
·416 
·437 

[ ·391J 
·397 

in. 

0·321 
·404 
·436 
·480 
·462 

[ .447J 
·491 
·446 
·369 
·318 
·461 
·461 

[ 421J 
·440 
·428 
·421 
·410 
·315 
·369 

[ .358J 
·337 
·288 
·432 
·423 
·406 
·386 

[ ·374J 
·316 
·354 
·356 

in. 

0·355 
·304 
·281 

[ ·333J 
·401 
·350 
·308 
·318 
·374 
·395 

[ ·318J 
·331 
·225 
·266 
·315 
·315 
·375 

[ ·330J 
·357 
·316 
·302 
·306 
·208 
·271 

[ ·258J 
·233 
·239 
·293 
·262 
·247 
·319 I 

in. 

[0.306J 
·314 
·346 
·347 
·330 
·316 
·300 

[ ·269J 
·237 
·206 
·227 
·275 
·271 
·239 

[ ·269J 
·227 
·303 
·299 
·283 
·301 
·261 

[ ·277J 
·232 
·307 
·278 
·263 
·231 
.176 

[ .193J 
·159 

in. 

0·202 
·128 
·161 
·153 
·211 

[ ·197J 
·192 
·233 
·235 
·180 
·142 
·161 

[ ·158J 
·136 
·162 
·166 
·150 
·158 
·269 

[ -200J 
·240 
·192 
·189 
·148 
·155 
·166 

[ .190] 
·219 
·2:37 
·215 
·261 

TABLE L.-Pressure of Aqueous Vapour, with reference to the Moon's Age and Declination, 
for 1846. 

Mean Mean After Mean After Mean 
Moon's Pressure Moon's Pressure Moon Pressure Moon Pressure 
Age. of Age. of farthest of farthest of 

Vapour. Vapour. North. Vapour. North. Vapour. 
---- ------------

Day. in. Day. in. Day. in. Day. in. 

15 0·333 0 

I 

0·316 I 0 0·311 
• 

14 

I 

0·314 
16 ·327 1 ·301 1 ·313 15 ·307 
17 ·320 2 i ·292 2 ·298 16 ·306 
18 ·319 3 ·298 3 ·286 17 ·313 
19 ·315 4 ·317 4 ·283 18 ·337 
20 ·305 5 ·312 5 ·301 19 ·326 
21 ·313 6 ·317 6 ·311 20 ·313 
22 ·297 7 ·317 7 ·325 21 ·317 
23 ·298 8 ·313 8 ·306 22 ·323 
24 ·301 9 ·315 9 ·308 23 ·329 
25 ·317 10 ·315 10 ·307 24 ·321 
26 ·305 11 ·313 11 ·321 25 ·296 
27 ·323 12 ·299 12 ·326 26 

I 

·302 
28 ·318 13 ·304 I 13 ·318 27 ·309 
29 ·329 14 ·315 I 

\ i I 
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TABLE LI.-Mean Pressure of Aqueous Vapour at the Observation Hours for each IVIonth, for 
each Astronomical Quarter, and for the Year 1846. 

Makerstoun II 17h I 19h 2111 93h Ih 3h I 5h I 7h gil 
Mean Time. , . . . -. . . I' . . 

--;:~uary --IO.~38 -I O.~42 - O.~42· O.~59 - O.~67 -O.~61- O.~"52 O.k46· O.~47-
February ii '2, 38 I ·234 ·248 ·255 ·258 ·252 ·247 ·243 ·243 
March I:il ·210 ·215 ·228 ·234 ·225 ·220 ·221 ·217 ·215 
April ·238 ·252 ·254 ·258 ·265 ·264 ·263 ·257 ·254 
May ! ·289 I ·296 .2,97 ·300 ·311 ·306 ·305 ·305 ·294 
June II ·381 414 ·42]: ·402 ·407 ·412 ·418 ·431 ·419 
July ·406 419 ·427 I ·435 ·437 ·438 ·434 ·427 ·415 
August II ·408 I ·433 ·460 I ·463 ·469 ·468 ·460 I ·451 431 
September ·350 ·378 ·418 ·427 ·438 ·436 419 ·405 ·389 
October I ·285 I' ·288 ·315 ·335 ·332 ·324 ·311 ·302 ·294 
November ,·261 ·251 ·259 ·274 ·273 ·269 ·267 ·266 ·266 
December i ·176 II ·]79 ·186 ·191 ·196 ·192 .186 ·183 ·181 

Nov., Dec., Jan., I: ·225 ·224 ·229 ·241 ·245 ·241 ·235 ·232 ·231 
Feb., Mar., Apr., 1,,1 ·229 ,·234 ·243 ·249 ·249 ·245 ·244 ·239 ·237 
May, June, July, ·359 I ·376 ·382 ,379 ·385 ·385 ·386 ·388 ·376 
Aug., Sept., Oct., Ii ·348 ,I ·366 ·398 ·408 ·413 ·409 ·397 I' ·386 ·371 

Ii 
The Year II ·290 I ·300 ·313 ·319 ·323 I ·320 ·315 I ·311 ·304 

TABLE LII.-Mean Relative Humidity of the Air for each Week-Day and Week in 1846, 
Saturation being = 1. 

1_~_i:y_i:_I_ Jan. J~ MarCh. __ April. May. __ Juno. _ July. J Aug. _' Sept. _~ __ NOV. _I~ 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
1 :3 
14 
15 
16 
17 
18 
19 

20 i 21 
22 
2:3 
24 
25 
26 
27 
28 I 
29 I, 

30 
:)1 I 

0·757 [0·851J [0.843J 0·899 0·867 0·639 0·838 0·898 I 0·793 0·872 [0·898J I 0·898 
·831 ·807 ·784 ·851 ·670 ·715 ·742 [.892J ·840 ·886 ·837 ·877 
·891 ·865 ·899 ·849 [.827J ·661 ·863 ·835 ·850 ·829 ·889 ·899 

[.854J ·881 .807 .8~8 I ·881 ·639 ·816 ·821 .870 [.852J ·883 ·895 
·906 ·807 ·841 [.862J ·879 .603 [.810J ·892 .872 ·859 ·930 ·865 
·896 ·878 .896 ·816 ·850 .575 ·896 ·811 [.854J ·827 ·873 [.890] 
·846 ·783 .813 ·855 ·739 [.711J ·689 ·980 ·847 ·842 ·901 .835 
·883 I [ .852J [.849J ·926 .680 .865 ·857 I ·919 ·861 ·878 [·929J ·943 
·872 ·879 .874 ·828 ·742 .791 ·942 I [.861J ·822 ·919 ·944 .904 
·850 ·929 .797 ·815 [·733] ·795 ·790 I ·813 .807 ·868 ·954 .796 

[.900J ·834 .872 ·908 ·710 ·737 ·744 ·830 .838 [, .871J ·970 ·798 
·922 ·866 .850 [.871J ·699 .746 [.820] ·784 ·887 ·892 ·926 ·875 
·952 ·8:37 ·760 I ·846 ·831 ·713 ·831 ·871 [.872J ·753 ·903 I [ .816] 
·922 ·770 ·772 ·846 ·785 [.701J ·795 ·769 ·911 ·914 ·885 1 .855 
·932 [.815] [.802J ·981 ·740 ·705 ·816 ·916 ·882 ·946 [·891J .890 
·990 ·821 .800 ·894 ·741 .667 ·858 [.872J ·905 ·963 ·857 .863 
·956 ·806 ·701 ·952 [·777J .637 ·837 ·865 ·861 ·966 ·904 .909 

[.9;33J ·791 .928 ·878 ·889 ·756 ·844 ·932 ·838 [.931J ·874 .898 
·916 I ·801 .875 [·884J ·730 .714 [.832J .878 ·898 ·925 ·858 I .954 
·898 ·820 .879 ·822 I ·777 ·795 ·798 ·927 [.S()2] ·890 ·846 [.923J 
·905 ·895 .893 ·895 .859 [.770J ·895 ·857 ·810 ·899 ·859 ·972 
·986 [.856J [.884J ·866 ·835 I .629 ·759 ·867 ·811 ·905 [·895J .906 
·970 ·885 .883 ·860 ·867 I .940 ·871 [.860J ·954 ·715 ·903 .900 
·957 ·885 .891 I ·934 [·785] ·786 ·743 ·839 ·953 ·90:3 ·93.3 .902 

[·919J ·853 .881 i ·885 ·760 .808 ·767 ·834 ·855 [·886J ·972 .866 
·920 ·837 .87Ll· [·818J ·654 .850 [.835J ·839 ·932 ·943 ·871 I ·933 
·820 ·840 I .777 ·716 .734 ·782 ·875 ·787 [·929J ·960 ·888 i [ ·932J 
·860 ·890 .849, ·738 .633 [.809J ·828 ·856 ·981 ·891 ·89;3 I ·9;~2 
·8'32 [ .822] i ·778 .681 ·742 ·928 ·895 .967

1 

·916 [.88~j] ·979 
·805 ·743 I ·814 ·692 I ·8:36 ·957 [.836J i ·886 ·957 ·874 I ·982 
·~)15 ·789 I [ ·670J I ·951 ·845 ·879 I ! ·985 



RELATIVE HUMIDITY OF THE AIR, 1846. 

TABLE LIII.-Mean Relative Humidity of the Air, Saturation being = 1, with reference to the 
Moon's Age and Declination, for 1846. 

i

ll After I /1 After 
Moon's Mean Moon's l\Iean I Moon Mean M 0 Mean 

Age. Relative Age. Relative farthest I Relative I fart~e~t Relative 
___ r_H_u_m_i_di_tY_'r ___ Humidity. North. I Humidity. I North. Humidity. 

Day. 
15 
]6 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

0·873 
·847 
·820 
·843 
·854 
·829 
·843 
·840 
·841 
·854 
·867 
·881 
·879 
·862 
·885 

Day. 
o 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
]4 

0·844 
·830 
·825 
·814 
·848 
·833 
·863 
·851 
·867 
·870 
·854 
·833 
·847 
·823 
·864 

Day. Day. 
o 0·827 14 
1 ·859 15 
2 ·845 16 
3 ·839 17 
4 ·866 18 
5 ·850 19 
6 ·860 20 
7 ·862 21 
8 ·823 22 
9 ·827 23 

10 ·826 24 
11 ·838 25 
12 ·835 26 
13 ·847 27 

0·847 
·856 
·878 
·877 
·866 
·865 
·850 
·835 
·840 
·849 
·842 
·836 
·845 
·838 

TABLE LIV.-Mean Relative Humidity at the Observation Hours for each Month, for each 
Astronomical Quarter, and for the Year 1846. 

Makerstoun 17h. 19h• 21h. 23', I 1', 3h• I 5h• I 7h • 9h. 
Mean Time. i 

------- -------1------1------
January 0·905 0·924 0·906 0·887 i 0·878 0·894 0·890 I 0·888 0.8~5 
February ·878 ·886 ·864 ·799 ·777 ·778 ·823 ·841 I ·862 
March ·917 ·911 ·835 ·760 ·710 ·707 ·765 I ·848 I ·885 
April ·941 ·900 ·814 ·777 ·773 ·763 ·804 ·871 I ·924 
May ·892 ·794 ·702 ·658 ·669 ·644 ·690 I ·770 ·838 
June ·901 ·818 ·664 ·565 

! 
·544 ·588 ·616 ·730 ·848 

July ·902 ·841 ·792 ·763 ·751 ·750 ·783 i ·849 ·898 I I August ·969 ·921 ·847 ·778 ·758 ·729 ·760 
I 

·862 ·929 
September ·959 ·940 ·865 ·774 ·763 ·768 ·798 ·890 ·935 
October ·931 ·932 ·895 ·859 ·814 ·808 ·871 ·907 ·925 
November ·926 ·916 ·899 ·864 ·832 ·843 ·896 ·899 ·914 
December ·912 ·923 ·912 ·872 ·863 ·873 ·903 ·910 ·919 

Nov., Dec., Jan., ·914 ·921 ·906 ·874 ·858 ·870 ·896 ·899 ·909 
Feb., Mar., Apr., ·912 ·899 ·838 ·779 ·753 ·749 ·797 ·853 ·890 
May, June July, ·898 ·818 ·719 ·662 ·655 ·661 ·696 ·783 ·861 
Aug., Sept., Oct., ·953 ·931 ·869 ·804 ·778 ·768 ·810 ·886 ·930 

The Year, ·919 ·892 ·833 ·780 I ·761 ·762 
I 

·800 ·855 ·898 
I I 

MAG. AND MET. OES. 1845 AND 1846. T 



74 RESULTS OF THE MAKERSTOUN OBSERVATIONS, 1846. 

TABLE LV.-:-Daily and Weekly Means of the Height of the Barometer in 1846. 

Civil .Jan. Feb. March. April. May. I June. July. J Aug._ Sept. Oct. Nov. Dec . 
Day. 

------------ ---
in. in. in. in. in. in. in. in. in. in. in. in. 

1 29·394 [29·336J [29·259J 29·046 29·955 29·945 29·490 29·724 30·089 29·608 [29·762] 29·425 
2 30·041 29·484 29·397 28·913 29·860 29·962 29·615 [29·783] 30·043 ' 29·486 29·599 29·318 
3 29·948 29·296 29·169 29·016 [29·688J 29·978 29·768 29·660 30·036 29·434 29·664 29·422 
4 [29·758J 29·493 28·892 29·273 29·705 29·929 29·813 29·722 30·053 [29·275J 29·721 29·735 
5 29·808 29·450 29·212 [29·100J 29·369 29·884 [29.557J 29·736 29·961 29·247 29·896 29·498 
6 29·606 29·451 29·265 29·060 29·214 29·819 29·119 29·730 [29·847J 28·982 29·911 [29.789] 
7 29·754 29·276 29·377 29·125 29·352 [29·711J 29·445 29·596 29·648 28·891 29·997 29·958 
8 30·044 [29·730J [29·681J 29·214 29·563 29·624 29·581 29424 29·564 28·936 [30.119J 30·121 
9 30·245 30·099 29·941 29·401 29·607 29·493 29.553

1 

[29·626J 29·822 29·042 30·273 29·998 
10 30·047 30·197 30·053 29468 [29·621J 29·520 29·670 29·631 30·128 28·934 30·323 29·585 
11 [29·769J 29·905 30·239 29·246 29·694 29·801 29·807 29·626 30·194 [29·170J 30·314 29·501 
12 29·661 29·896 30·266 [29424J 29·709 29·909 [29·635J 29·748 30·297 129.436 30·325 29·613 
13 29·352 29·859 29·955 29·227 29·803 29·890 29·7l4 29·313 [30·108J 29·752 30·257 [29·483J 
14 29·266 29·925 29·604 29·513 29·954 [29.957J 29·514 29·608 30·057 28·923 30·137 29·335 
15 29-413 [29·892J [29·511J 29·690 29·777 29·977 29·551 29418 30·007 28·718 [29·908J 29·371 
16 29·596 29·978 28·707 29·839 29·475 30·088 29·282 [29·434J 29·963 29·029 29·842 29·491 
17 29·540 29·899 29·078 29·727 [29·358J 30·076 28·995 29·492 29·824 29·258 29·497 29·592 
18 [29·188J 29·793 29458 29·844 28·798 29·965 28·911 29·311 29·756 [29·031J 29·389 29·699 
19 28·935 29·752 29·438 [29·848J 29·031 29·861 [29·273] 29·463 29·499 29·290 29·283 29·456 
20 28·685 29·774 29·479 30·000 29·113 30·064 29·556 29·494 [29.561 J[ 29·190 28·760 [29.187J 
21 28·961 29·684 28·990 29·851 29·579 [29·636J 29423 29·689 29·563 28·702 29·030 28·749 
22 28·663 [29·456J [29·124J 29·825 29·837 29·668 29·474 29·832 29·522 I 28·779 [29·152J 28·818 
23 28·865 29·380 28·823 29·790 29·977 29·205 29·392 '[29·867J i 29.200 29·298 29·388 28·810 
24 29·159 29·105 28·971 29·727 [29·81OJ 29·()55 29·435 30·078 29·195 29·247 29·275 29·183 
25 [28·913J 29·041 29·042 29·7~H 29·834 29·264 29·603 30·104 29·422 [29·504J 29·178 29·621 
26 28·763 29·335 29·183 [29·766J 29·833 29·360 [29·641] 30·003 29·315 29785 28·932 30·036 
27 29·015 29·341 29·377 29·664 29·801 29·361 29·715 29·899 [29·304J, 30·025 29·244 [29·892J 
28 29·012 29-420 29·412 29·733 29·977 [29·356J 29·821 29·917 29·321 29·891 29·364 30·128 
29 29·078 [29·381J 29·900 30·034 29·303 29·883 29·884 29·099 29·926 [29·342J 30·134 
30 29·383 29·847 30·025 29·982 j 29·360 29·939 : [29·960J 29·470 29·919 29·772 30·252 
31 29·285 29·421 [29·980] 29·918 :1 29·929 I 29·741 30·279 

TABLE LVI.-Mean Height of the Barometer at the Observation Hours for each Month, for each 
Astronomical Quarter, and for the Year 1846. 

I Makerstoun 1"1 17h I 19h 2lh 23h lh 3h 5h 7h 9h 
Mean Time. II '! . . . . . . . . . 

----1--'1--0

------------_

0

_--

i in. in. in. in. in. in. in. in. in. 

January i 29·364 .29'375 29·390 29·397 29·392 29·398 29-406 29·412 29-413 
Februar)T i ·598 ·602 ·612 ·624 ·620 ·613 ·620 ·633 ·634 
March 'i ·405 ·410 -411 -416 ·409 ·402 ·399 ·404 ·406 
April ·523 I ·536 ·539 ·534 ·532 I, ·524 ·527 ·545 ·556 
May ·643 I ·655 ·656 ·655 ·652 ·643 ·639 ·648 ·652 
Jun"e ·716 '·721 ·717 ·712 ·702 ·695 ·685 ·692 ·707 
July ·549 ·557 ·560 ·561 ·558 ·550 ·548 ·554 ·567 
August ·695 ·700 ·697 ·693 ·685 ·678 ·674 ·687 ·701 
September ·735 ·744 ·747 ·738 ·727 ·714 ·713 ·726 ·734 
October ·306 ·311 ·314 ·309 ·299 ·298 ·308 ·322 ·330 
Noyember ·654 ·665 ·678 ·676 ·659 ·646 ·642 ·638 ·642 
December ·577 ·581 ·599 ·604 ·595 ·598 ·604 ·614 ·620 

"Nov., Dec., Jan., ·5317 ·5403 ·5557 ·5590 I ·5487 .5473 ·5507 ·5547 ·5583 
Feb., Mar., Apr., ·5087 ·5160 ·5207 ·5247 ·5203 ·5130 ·5153 ·5273 ·5320 
May, June, July, ·6360 ·6443 ·6443 ·6427 ·6373 ·6293 ·6240 ·6313 ·6420 
Aug., Sept., Oct., '5787! ·5850 ·5860 ·5800 '57031 ·5633 ·5650 ·5783 ·5883 

The Year ·5637 ·5714 ·5767 ·5766 ·5692 ·5632 i ·5637 ·5729 ·5802 
, I 
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TABLE LVII.-Diurnal Range of the Barometer for each Week-Day and Week, for 1846. 

Civil 
: : 

Jan. Feb. :March. April. May. June. July. Aug. Sept. Oct. Nov. Dec. 
Day. 
---------------------

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

in. in. in. in. in. in. in. in. in. in. in. in. 

0·761 [0.311] [0.211] 0·202 0·167 0·056 i 0·116 0·209 0·084 0·113 [0.105] 0·381 
·433 ·187 ·252 ·143 ·089 ·023 ·272 [ ·093] ·055 ·352 ·056 ·063 
·564 ·539 ·246 -436 [ .180] ·068 ·101 ·081 ·032 ·181 ·147 ·219 

[ .364] ·349 ·377 ·188 ·378 ·066 ·058 ·029 ·052 [ .246] ·104 ·251 
·110 .160 ·211 [ .192] ·285 ·064 [ .183] ·025 ·125 ·330 ·183 ·437 
·092 ·268 ·071 ·161 ·078 ·072 ·294 ·067 [ .146] ·201 ·034 [ .251] 
·226 ·524 ·300 ·032 ·164 [ ·089] ·320 ·185 ·164 ·298 ·145 ·241 
·388 [ .260] [ ·217] ·193 ·293 ·157 ·051 ·111 ·158 ·338 [ .086] ·088 
·155 ·216 ·235 ·123 ·278 ·103 ·042 [ ·107J ·346 ·316 ·075 ·269 
·127 ·178 ·099 ·051 [ ·177] ·071 ·168 ·073 ·165 ·549 ·045 ·321 

[ .234] ·214 ·388 ·365 ·091 ·411 ·082 ·111 ·058 [ .493] ·034 ·076 
·354 ·057 ·231 [ ·218] ·062 ·067 [ ·130] ·098 ·222 ·535 ·045 ·152 
·259 .031 ·243 ·303 ·177 ·026 ·211 ·579 [ ·113] 0·192 ·117 [ ·164J 
·121 .143 -449 ·245 ·085 [ ·137] ·200 ·237 ·099 1·026 ·110 ·126 
·288 [ .087] [ ·383] ·223 ·272 ·133 ·079 ·282 ·045 0·258 [ ·196] ·203 
·085 ·072 ·482 ·093 ·345 ·089 ·437 [ .281J ·092 ·279 ·394 ·105 
·055 ·166 ·704 .096 [ ·241] ·097 ·146 ·207 ·134 ·200 ·341 ·389 

[ .285] ·054 ·190 ·178 ·147 ·137 ·256 ·183 ·100 [ .258] ·171 ·384 
·693 ·070 ·022 [ .124] ·345 ·091 [ .246] ·197 ·297 ·134 ·062 ·098 
·390 ·067 ·068 ·162 ·251 ·198 ·125 ·079 [ .175] ·132 ·970 [ ·242J 

II ·200 ·099 ·730 ·147 ·496 [ ·252] ·285 ·327 ·057 ·544 ·611 ·168 
I! ·331 [ .215] [ ·198] ·067 ·121 ·453 ·226 ·043 ·148 ·327 [ ·418] ·144 
Ii ·109 ·233 ·163 ·138 ·145 ·500 ·273 [ .118] ·316 ·484 ·267 ·268 
II ·363 ·392 ·111 ·098 [ ·164] ·134 ·150 ·073 ·149 ·213 ·192 ·346 
I [ .257] ·432 ·095 ·034 ·100 ·234 ·230 ·056 ·201 [ ·274] ·407 ·537 

Ii ·112 ·105 ·258 [ ·112] ·034 ·085 [ .159] ·129 ·263 ·320 ·198 ·335 
: -403 ·126 ·091 ·062 ·091 ·111 ·148 ·108 [ ·258] ·126 ·311 [ ·240] 

·227 ·159 ·102 ·214 ·160 [ ·133] ·068 ·054 ·274 ·174 ·230 ·047 
·322 [ .255] ·129 ·059 ·087 ·083 0088

1 

·229 ·122 [ ·250] ·086 
·195 ·322 ·081 ·048 ·164 ·086 [ .104] ·432 ·090 ·320 ·092 
·272 ·553 [ .069] ·131 ·234 ·111 ·041 

TABLE LVIII.-Diurnal Range of the Barometer, with reference to the Moon's Age and 
Declination, for 1846. 

I I I 
, Mean After I Mean After II Mean 

Moon s Diurnal I Moon I Diurnal Moon Diurnal 
Age. Range. I farthest I Range. farthest .' Range. 

North. North. 

-~-~-. -1I--0.-~-04-:I-D-aJ-'- 0:;;021 I D'J I 0:;;22 ~4"; 001232 
16 ·167 1 ·147 I 1 ·233 15 I ·222 
17 ·208 2 ·248 2 ·251 16 ·250 
18 ·200 3 ·248 3 ·184 17 II ·166 
19 ·192 4 ·207 4 ·216 18 ·208 
20 ·209 5 ·182 5 ·171 19 ·173 
21 ·228 6 ·191 6 ·164 20 ·186 

I 

Mean 
Moon's Diurnal 
Age. Range. 

22 ·255 7 ·257 7 ·148 21 I' ·182 
23 ·146 8 ·202 8 ·132 22 I ·219 
24 ·298 9 ·190 9 ·156 23 I ·176 
25 ·179 10 ·189 I 10 ·245 24 I ·249 
26 ·187 11 ·152 I 11 ·244 25 I .228 
27 ·2]9 12 ·181 12 ·201 26 I ·228 
28 ·212 13 ·155 13 ·175 27 ·215 
29 ·253 14 ·155 

I 



76 RESULTS OF THE MAKERSTOUN OBSERVATIONS, 1848. 

TABLE LIX.-Extreme Readings of the Barometer for each Month; Extreme Mean Daily Heights 
for each Month; and Extreme Diurnal Ranges for each Month, together with the Ranges and 
Means of the Extremes, for i846. 

Extreme Readings. Extreme Daily Means. Extreme Diurnal Ranges. 
t 

Month. II,· ----------,-------:-/---. -------0--- ----:1---1,-----11------:-----1 

I Highest. Lowest. Range. Mean.:, Highest. Lowest. I Range. Mean. _G_r.e-,-a_te_s~t_. _1 __ L_e_a_st_ .. ~ 
-;a:.-~III.-d-9--lo-.I--3-d:-30-4-i'--2d-i -1-18'-12-8-:4-9-8-'-1-:8-O-61129:i~ill· dg i., 3d~45 ~2 [2~~66311:582 iI29~4'541 di Ilo.~n61 t7io.h55 

Feb. . 9 23 30·268' 24 22/28.863 1·405 29·565' 10 ; 30·197 25 129.041 1·156 29·619 3 0·539 13 i 0·031 
MarCh.

i

,l1 10 30·380 16 8 28-492 1.888129.436 1 12 30·266 16 128.707 1'559129'486 21 10.730 19 10.022 

~~~l ; ~~ i~ :~:~~~ 1~ 1~ ~~:~~~ ~:~~: I;~::i~ ~~: ig:g;~II~ I ~~:~~~ ::~!~ ~~::~~ 2~ I~:!~~ 2~ I~:~i!· 
June I~ 16 10 30·115 23 18 28·988 1·127 !29·551: 16 ,30.088 24 i 29·055 1·033 29·571 23 ,0·500 2 10.023 
July : 30 10 29.986[ 18 6 28·778 1·208 '129.382 30; 29·939 18 i 28·911 1·028 29·425 16 10.437 9! 0·042 
Aug. '24 20 30·1321 13 2 29·118 1·014 29·625 25 30·104 18 129.311 0·793 29·707 13 10.579 5 10.025 
Sept. 12 10 30·351 29 4 29·027 1·324 ;29.689 12: 30·297 29 29·099 1·198 29·698 30 ,0-432 3 10.032 
Oct. 1 27 0 30·061 21 4 28·582 1·479 i 29·321 27 30·025 21 28·702 1·323 29·363 14 11.026 {3~}! 0·090 

Nov. i 10 0 30·352 20 8 28·267 2·085l29·310! 12 .30.325120 28·760 1·565 29·542 20 10.970 11 10.034 

Dec. lao 22 30.304
j 
22 18 28·681 1.623129492. 31 ,aO.279 21 128.749 1·530 29·514 25 jO.537 281°.047 

TABLE LX.-Daily and vVeekly Means of the Pressure of the Wind, in Pounds on the Square 
Foot of Surface, deduced from the greatest pressures occurring between the Observation Hours, 
in 1846. 

Civil Ii 
1 Day. 

Jan. Feb. March. April. May. June. July. Aug. Sept. Oct. Nov. Dec. 

-- --- ---------------
lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. 

1 1·97 [1·92J [ 1·97J 0·37 0·69 0·15 1·17 0·62 0·30 0·37 [0·80J 1·04 
2 0·14 0·49 

I 
2·22 0·28 1·52 0·21 0·82 [0·32J 0·50 0·18 1-45 0·12 

3 0·36 2·30 
, 2·55 1·98 [0·72J 0·13 1·34 0·16 0·62 0·42 0·87 0-40 

4 [0·89J 1·36 
i 

4·86 0·22 1·29 0·18 1·03 0·22 0·20 [0·80J 1·26 ' 0·31 
5 0·17 1·02 , 0·35 [0·94J 0·45 0·20 [0·99J 0·11 0·12 0·77 0·36 0·52 
6 0·86 1·12 0·21 1·33 0·27 0·47 1·64 0·11 [0·36J 1·33 0·92 [0·43J 
7 1·83 4·75 0·70 1·39 1·42 [0-44J 0·78 0·37 0·19 1·74 0·23 1·00 
8 2·04 [1-43J [0·44J 0-42 1·21 0·09 0·32 0·19 0·61 1·10 [0.31J 0·08 
9 1·26 1·26 0·11 0·29 0·82 0·27 0·37 [0·62J 0-42 0·95 0·24 0·27 

10 1·30 0·12 0·90 0·29 [1·28J 1·42 0·27 1·02 0·47 1·55 0·07 1·88 
11 [0.82J 0·30 0·37 0·89 2·10 1·57 0·77 1·63 0·24 [1·55J 0·07 2·36 
12 0·12 0·11 1·26 [0·69J 1·31 1·07 [0-44J 0·43 0·21 3·22 0·09 1·74 
13 0·03 0·26 2·12 1·36 0·81 0·58 0·43 1·26 [0·21J 1·82 0·02 [1·37J 
14 0·17 0·21 2·27 0·36 0·66 [0·66J 0·21 0-41 0·17 0·69 0·07 0·50 
15 0·30 [0·18J [2.21J 0·96 0·55 0·42 0·62 0·36 0·12 0·07 [0·72J 1·00 
16 0·02 0·32 5·05 0·39 0·72 0·22 0·72 [0·46J 0·06 0·09 1·85 0,72 
17 0·15 0·13 2·13 0·16 [0·89J 0·13 0·51 0·27 0·09 0·31 1·31 0·40 
18 [0.54J 0·08 0·41 0·13 0·68 0·26 0·72 0·25 0·15 [0·36J 0·99 1·05 
19 0·83 0·09 0·01 [0·31 J 1·32 0·58 [0.88] 0·19 0·14 0·74 1·75 0·62 
20 1·35 0·05 0·28 0·30 1·43 0·75 1·15 0·22 [0·31 J 0·36 3·57 [0·86J 
21 0·60 1·30 2·47 0·17 0·;30 [0·71J 0·72 0·24 0·27 0·62 1·84 0·18 
22 0·13 [1·01] [0·50J 0·69 0·90 0·56 1·47 0·22 0·52 0·78 [1·31J 0·12 
23 0·05 1·02 0·15 1·62 0·24 0·64 1·95 [0·18J 0·70 0·97 0·24 2·77 
24 0·06 1·46 0·07 0·94 [1·12J 1·50 1·80 0·18 0·10 0·50 0·27 0·53 
25 [0.40J 2·12 0·02 0·31 2·31 0·22 1·30 0·12 0·28 [0.44J 0·17 0·54 
26 0·17 1·13 0·01 [0·84J 1·73 0·58 [1·51 J 0·10 0·52 0·10 0·59 0·20 
27 0·75 0·63 0·31 0·92 1·27 0·36 1·87 0·17 [0.32J 0·05 2·36 [0·30J 
28 1·27 0·42 0·59 0·27 0·37 [1-45] 1·84 0·20 0·18 0·22 1·22 0·15 
29 1·70 [0·25J 0·96 0·55 3·57 0·29 0·14 0·61 0·06 [0·96J 0·22 
30 2·58 I 0·12 0·12 0·77 I 2·78 0·43 [0.30J 0·22 0·17 0·46 0·17 
31 3·12 I 0·10 [0.36] I 

I 0·37 0·50 1·01 0·11 
1 I I 
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TABLE LXI.-Daily and Weekly Means of the Pressure of the Wind in Pounds on the Square Foot 
of Surface, deduced from the greatest pressures observed within 10m at the Hours of Observation 
in 1846. 

Civil Ii Jan. Feb. March. May. I .Tuno. I .Tuly. I 
i 

April. Aug. Sept. Oct. I Nov. Dec. 
Day. I I 

I ----.--------------- ---- ---lb-'--: -lb-.--I-~- ---- ---
lb. lb. lb. lb. lb. lb. lb; 

I 

lb. lb. 

1 1·14 [0·96] [1.07] 0·18 0·34 0·05 I 0·67 0·17 0·16 0·21 [0·41] 0-47 

2 0·07 0·27 1·35 0·08 0·71 0·09 0·37 [0.15] 0·31 0·11 0·87 0·04 

3 0·19 1·17 1·58 1·27 [0.30J 0·03 0·79 0·10 0·43 I 0·17 I 
0·39 0·27 

4 [0.57J 0·74 2·60 0·16 0-48 0·07 0·61 0·13 0·15 1 [0-40] 

I 
0·5:3 0·13 

5 0·07 0·38 0·10 [0·59] 0·16 0·11 [0·53] 0·04 0·07 I 0·45 0·17 0·24 

6 0·60 0·79 0·12 0·76 0·08 0·29 1·01 0·07 [0·22] 0·76 0·38 [0.18] 

7 1·34 2·79 0·33 1·00 0·69 [0·30J 0·27 0·27 0·14 0·72 0·09 0·30 

8 1·31 [0·79] [0.20J 0·28 0·58 0·05 0·16 0·07 0·33 0·52 [0·13] 0·04 

9 0·72 0·66 0·04 0·07 0·59 0·14 0·23 [0.35] 0·22 0·59 0·12 0·12 

10 0·80 0·04 0·58 0·17 [0·72J 1·13 0·11 0-49 0·26 0·85 0·03 1·20 

11 [0·50J 0·11 0·03 0·37 1·32 0·77 0·39 0·99 0·]3 [0.92] 0·02 1·32 

12 0·07 0·07 0·78 [0.34] 0·62 0-48 [0·23] 0·19 0·12 2·41 0·04 0·83 

13 0·00 0·12 1·05 0·72 0·50 0·33 0·29 . 0·57 [0·12] 0·77 

\ 

0·02 [0·77J 

14 0·07 0·11 1·65 0·06 0-47 [0.32] 0·07 0·17 0·12 0·37 0·00 0·30 

15 0·13 [0· !OJ [1.21J 0·65 0·29 0·22 0·27 0·23 0·05 I 0·05 

I 

[0·31] 0·64 

16 0·00 0·18 3·02 0·11 0·51 0·08 0·33 [0.24] 0·02 
! 

0·05 0·82 0·34 

17 0·04 0·07 0·67 0·00 [0·56] 0·07 0·30 0.18 0·04 
'I 

0·14 0·47 0·09 

18 [0.30J 0·02 0·12 0·07 0·46 0·02 0·55 0.20 0·09 [0.19] 
i 

0·50 0·52 
[0.12] 

i 

19 0-53 0·05 0·00 0·92 0·20 [0.46] 0·11 0·07 i 0·39 1·38 0·20 

20 0·96 0·00 0·12 0·12 0·70 0·37 0·44 0·12 [0·20] 0·21 2·03 [0.42] 

21 0·16 0·76 1·18 0·07 0·12 [0.34] 0·31 {J.15 0·22 0·32 I 1·02 0·16 

22 0·10 [0·50] [0.23J 0·37 0·55 0.20 0·82 0·12 0·30 0·67 I [0·79] 0·07 

23 0·01 0·37 0·06 1·01 0·13 0·37 1·12 [0.10] 0·46 0·57 I 0·19 1·48 

24 0·02 0·71 0·02 0·44 [0·65J 0·90 0·84 I 0·09 0·07 0·32 I 0·10 0·17 

25 [0.18J 1·09 0·02 0·19 1·43 0·02 0·61 0·04 0·14 ' [0.29] I 0·05 0·35 

[0·41] 
I i 

26 0·08 0·56 0·01 1·06 0.30 [0·79] 0·05 0·21 0·03 0·42 0·06 

I 
! I 

27 0·56 0·14 0·12 0·22 0·64 0·15 1·26 0·06 [0.17] 

I 

0·02 
'I 

1·32 [0·14] 

28 0·31 0·17 0·21 0·13 0·14 [0.68] 

I 

0·82 0·11 0·12 0·11 

I 
0·35 0·11 

29 1·08 [0.10] 0-49 0·17 1·74 0·09 0·06 0·38 0·02 [0-48] 0·07 

30 1·22 0·06 0·01 0·35 1·19 0·25 [0.16] 0·08 0·07 

I 

0·27 0·07 

31 1·29 0·02 [0·14] I 0·23 0.24 
I 

0·57 0·07 
I I 

TABLE LXII.-Mean Pressure of Wind with reference to the Moon's Age and Declination, 
for 1846. 

II After Pressure 
After 

Pressure 
Moon's Pres;ure Moon's Pressure. Moon Moon 

Age. W~nd. Age. of I farthest 
of farthest of 

Wind. I North. Wind. ~orth. 
Wind. 

-lb-. I~ --1'------
Day. lb. 'I Day. lb. Day. lb. 

15 0·33 0 0·58 0 0·45 14 0·40 

16 0·45 1 0.47 1 0·50 15 0-40 

17 0·51 I 2 0·55 2 0·63 16 0·34 

18 0·36 3 0·41 3 0·33 17 0·26 

19 
I 

0·59 

I 

4 0·52 4 0·25 18 0·28 

20 0·26 5 0·63 5 0·25 19 0·25 

21 0·27 6 0·35 6 0·26 20 0·43 

22 0·46 7 0·62 7 0·45 21 0·44 

23 0·38 8 0·23 8 0-45 22 0-42 

24 0·38 9 0·38 
I 

9 0·42 23 0·45 

25 0·30 10 0·31 10 0·44 24 0·38 

26 0·23 11 0·52 I 11 0·62 25 0·52 

27 0·36 12 0·37 i 12 0·46 26 0·54 
28 0·31 13 0·38 

II 

13 0·32 27 0·41 

29 0·37 14 0.17 

MAG. AND MET. OBS. 1845 AND 1846. u 
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TABLE LXIII.-Maximum Pressure of the Wind in each Civil Day in 1846. 

Civil Jan. Feb. March. April. May. June. July. 
I 

Aug. Sept. Oct. Nov. Dec. 
Day. 

1----
.. -----------------

lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. 

1 3·1 6·1 2·8 0·9 1·7 0·3 1·8 3·0 0·8 0·9 1·8 2·8 

2 0·9 1·2 3·2 0·9 2·9 0·6 14 0·5 0·9 04 24 0·4 

3 1·5 7·0 3·8 3·8 1·3 0·3 3·0 04 1·4 1·0 1·8 0·9 

4 3·9 2·8 10·7 1·0 2·2 04 2·1 0·5 0·3 2·0 2·7 0·6 

5 1·2 1·6 1·0 1·2 0·9 0·4 5·8 0·3 0·2 1·7 0·8 1·4 

6 2·3 2·5 0·7 3·3 0·4 1·3 2·3 0·3 1·0 3·8 1·7 1·9 

7 4·5 8·2 1·4 24 2·7 0·9 1·7 0·9 0·4 2·8 0·4 2·3 

8 6·2 3·1 0·6 0·9 2·3 0·3 0·5 0·6 2·1 1·7 0·4 0·2 

9 24 2·6 0·4 14 2·1 0·6 0·7 1·3 1·1 1·8 0·5 0·5 

10 2·7 0·5 2·5 0·6 3·9 2·8 0·7 2·8 1·3 3·5 0·1 2·8 

11 0·5 1·5 1·6 3·7 4·0 3·0 1·5 2·6 0·5 1·0 0·1 3·5 

12 0·2 0·2 3·0 2·9 24 2·0 3·1 0·8 0·5 5·2 0·3 4·7 

13 0·1 0·8 3·7 2·5 1·8 1·2 0·9 2·2 0·2 5·1 0·1 1·3 

14 0·7 0·4 4·1 1·3 0·9 1·9 0·5 0·9 0·3 2·4 0·1 0·7 

15 0·6 1·5 4·1 1·4 1·3 0·6 1·1 1·1 0·3 0·1 0·4 2·2 

16 0·1 0·8 7·8 0·7 1·5 0·6 2·0 1·6 0·1 0·2 4·6 2·3 

17 0·4 0·5 4·2 1·0 1·1 0·3 1·1 0·8 0·2 0·6 2·0 1·5 

18 0·5 0·1 0·7 0·3 2·0 1·9 1·8 0·5 04 0·3 1·7 34 

19 2·6 0·2 0·1 0·8 3·1 1·8 2·8 0·5 0·3 1·3 3·3 1·1 

20 2·8 0·1 0·9 1·1 3·0 1·1 2·5 0·5 1·1 1·8 5·2 2·3 

21 2·5 3·1 6·2 0·6 1·0 1·1 1·8 0·7 1·0 1·8 5·8 0·9 

22 0·2 11·0 1·7 1·9 24 1·4 2·5 0·7 1·5 1·9 1·7 0·2 

23 0·2 1·8 0·5 2·7 0·5 1·8 3·8 1·0 1·7 3·2 0·5 44 

24 0·3 3·7 0·2 1·8 1·7 2·7 2·7 0·5 0·3 2·8 0·5 1·3 
• 

25 3·3 3·8 0·1 0·7 4·2 0·9 2·5 0·3 0·6 3·7 0·5 1·0 
I 

26 0·3 2·1 0·1 4·5 34 1·6 2·0 0·4 1·5 0·3 1·0 0·4 

27 1·5 2·6 1·4 1·8 2·3 1·0 3·0 0·4 1·2 0·1 4·0 0·1 

28 24 ] ·1 1·9 1· ] 0·7 2·3 3·5 0·4 0·5 0·3 3·3 0·4 

29 4·0 1·7 2·6 1·6 7·5 0·3 0·3 2·4 0·2 2·9 0·5 

30 4·7 0·6 0·2 2·1 6·0 0·8 1·0 04 0·6 1·0 0·3 

31 5·4 0·7 0·9 0·9 0·8 2·2 0·3 

I I 
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TABLE LXIV.-Means of the Maximum Pressure of Wind between the Hours of Observation for 
each Month, for each of the Astronomical Quarters, and for the Year 1846. 

Makerstoun 9h-17h. 17h_19h. 19h-2lh. 21h-23h. 23h-lh. Ih-3h. 3h_5h. 5h-7h. I 7
h-9h. Mean Time. 

I ----
lb. lb. lb. lb. lb. lb. lb. lb. 

I 
lb. 

January 1·37 0·73 0·67 0·94 1·04 0·96 0·80 0·84 I 1·05 
February 1·90 0·73 0·92 1·19 1·13 1·40 1·22 0·82 i 0·57 
March 1·40 0·96 1·28 1·38 1·55 1·49 1·38 0·98 0·73 
April 0·76 0·42 0·68 0·85 1·09 1·08 1·05 0·68 0·34 
May 0·88 0·56 1·09 1·37 1·45 1·56 1·54 1·04 0·64 
June 0·72 0·44 0·70 0-83 1·06 1·26 0·95 0·79 0·57 
July 0·95 0·67 0·96 1·21 1·24 1·32 1·13 0·94 0·69 
August 0·39 0·33 0·37 0·48 0·57 0·58 i 0·47 0·35 0·24 
September 0·32 0·22 0·24 0041 0·51 0·51 0·46 0·32 0·20 
October 1·05 0·57 0·70 0·95 1·08 0·89 0·81 0·71 0·60 
November 1·28 0·62 0·90 1·10 1·09 1·1'0 0,92 0·96 0·85 
December 1·02 0·67 0·53 0·60 0·64 0·71 0·66 0·68 0·69 

Nov., Dec., Jan., 1·22 0·67 0·70 0·88 0·92 0·92 0·79 0·83 0·86 
Feb., Mar., Apr., 1·35 0·70 0·96 1·14 1·26 1·32 1·22 0·83 0·55 
May, June, July, 0·85 0·56 0·92 1·14 1·25 1·38 1·21 0·92 0·63 
Aug., Sept., Oct., 0·59 0·37 0·44 0·61 0·72 0·66 0·58 0·46 0·35 

The Year 1·00 0·58 0·75 0·94 1·04 1.07 0·95 0·76 0·60 

TABLE LXV.-Means of the Maximum Pressure of Wind within 10m at the Hours of Observation 
for each Month, for each of the Astronomical Quarters, and for the Year 1846. 

Makerstoun 1 17h. 19h. 21h. 

I 

23h. Ih. 3h. 5h. 7h. 9h. 
Mean Time. I 

--------------------I 
lb. lb. lb. lb. lb. lb. lb. lb. lb. 

January 0·48 0·37 0·36 0·51 0·49 0·42 0·47 0·58 0·44 
February 0·42 0·37 0·53 0·75 0·57 0·85 0·49 0·22 0·32 
March 0·57 0·44 0·93 0·72 0·71 0·95 0·58 0·49 0040 
April 0·19 0·31 0·50 0·55 0·59 0·61 0·41 0·26 0·18 
May 0·20 0·44 0·80 0·96 0·97 0·99 0·76 0042 0·27 
June 0·18 0·30 0·46 0·51 0·61 0·52 0·53 0·31 0·28 
July 0·29 0040 0·76 0·68 0·72 0·78 0·53 0046 0·34 
August 0·11 0·16 0·32 0·35 0·25 0·30 0·26 0·16 0·10 
September 0·10 0·13 0·20 0·36 0·29 0·29 0·21 0·18 0·10 
October 0·34 0·33 0·43 0·59 0·50 0·55 0·43 0·43 0·41 
November 0·37 0·40 0·43 0·59 0·59 0·59 0·49 0·56 0·42 
December 0·31 0·31 0-46 0-41 0·35 0·47 0·38 0·39 0·31 

Nov., Dec., Jan., 0·39 0·36 0·42 0·50 0048 0·49 0·45 0·51 0·39 
Feb., Mar., Apr., 0·39 0·37 0·65 0·67 0·62 0·80 0·49 0·32 0·30 
May, June, July, 0·22 0·38 0·67 0·72 0·77 0·76 0·61 0·40 0·30 
Aug., Sept., Oct., 0·18 0·21 0·32 0·43 0·35 0·38 0·30 0·26 0·20 

The Year 
i 

0·30 0·33 0·51 0·58 0·55 0·61 0·46 0·37 0·30 
I 
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TABLE LXVI.-Number of Times which the'Vind blew from each Point of the Compass at the 
together with the sums of the Pres-

June. 
I II I' I II II 
, January. i 11'ebruary. March. I April. May. II 

Wind blowing I I ! . ___ . ___ 1 Ii '-----11 

from I I I Times. Press. I Times. Press. Times. Press. Times. Press. Times. Press. I Times. Press. 

------ 1__ ----1-- i- I--
I l~ I l~ l~ I l~ l~ i l~ 

N. 

NbyE. 

NNE. 

NE by N. 

NE. 

NE by E. 

ENE. 

EbyN. 

E. 
E byS. 

ESE. 

SE by E. 

SEe 

SE by S. 

SSE. 

S by E. 

S. 
S byW. 

SSW. 

SW by S. 

SW. 

SWby W. 

"'·SW. 

WbyS. 

W. 
WbyN. 

WNW. 

NWbyW. 

NW. 

NW byN. 

NNW. 

NbyW. 

... ...: 1 0·7 7 1·8' 13 13·7 4 0·9 I 1 0·1 

'" ... 1 1.6 ... ... i 8 12·7 ... ... I .. · ... 

2 0-4! ... 

2 

2 

2 

3 

0-4 

0·2 

0·3 

2·6 

1·6 

... I ••• 

... I ... 

2 

I 

3 

0·8 I ... 

0·7 

2 0·3 

13 1·9 

16 7·2 

23 14·3 

15 14·3 

43 33·6 

13 15·8 

8 7·1 

1 0·7 

1 1·0 

3 3·0 

1 0·9 

2 1·8 

1 2·6 

1 I 0·2 ... ... '/ II 
II 

1 

2 

9 

7 
20 

16 

28 

12 

10 

4 

13 

1·0 

1·0 

3·2 

5·8 

13·0 

15·6 

24·0 

6·2 

3·9 

1·3 

13·6 

6 4·5 

9 i 5·1 

~ I ~:: 
3
1 .' 0·1 

1·5 

4 I 3·3 

I
i 

I 

3 0·9 25 
'I 

15·7 7 1·7 8 2·9 

2 I 0·4 2 

1 

1 

0·8 I 9 4·4 3 

9 

1 

0·8 

3·0 

0·8 

5·5 

0·7 

3·6 

0·1 

2·7 

1·9 

5·2 

0·1 

3·1 

5·4 

1 

1 

3 

0·3 

0·3 

0·1 

0·1 

0·1 

0·5 

2 0·4 

16 30·0 

8 9·1 

19 16·9 

18 25·0 

22 22·9 

10 10·6 

12 I 7·9 

4 I 8·8 

5 I 3·8 

.~ I ~:: 

.. ~ )i ~ ... 2 

3 0·7 

... I ... 

24 

14 

11 

2 

4 

10·9 

5·1 

5·2 

0·2 

0·6 

0·1 

0·2 

0·2 

0·2 

3 " '0) 

10 

1 

6 

1 

5 

2 

7 
1 

5 

1 

2 

1 

2 

6 

1 

6 

6 

0·2 6 

3·3 13 

3·6 3 

10 

2 

3·1 24 

0·7 ! 10 

4 0·6 17 

2 0·2 6 

4 0·4 15 

4 2,0 4 

5 1·6 14 

1 1·2 4 

11·2 i 
2·9 

19·7 

9·8 

14·6 

6·0 

9 

1 

3 

2 

1 

2 

1 

3 

2 

7 

1 

5 

3 

21 

16 

24 

17 

2·5 

0·4 

0·3 

0·5 I 

0·1 

1·0 

0·2 

0·9 

0·8 

2·6 

0·2 

1·4 

4·3 

18·1 

16·4 

20·6 

7·0 

I 

~:: II l~ ~:: I 

I I I 

I! 7 2.4!1 15·6 

1 0·3 

II : ]·5 Iii II 

Ii 1·2 
3 0·5 I, ... I ... 

3 2·7 II 3 0·8 [ 

3·1 

13·9 13 

I II I 

: ~:: II"": ~":: I 
3 0·7 

2 1·6 

4 1·4 

... I ... 
-
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Observation Hours, with a Pressure of one-tenth of a pound or upwards on a square foot of surface, 
sures, for each Month in 1846. 

July. 
I 

August. September. 
I 

October. II November. II December. II 
'I 

Pre". I 

Wind blowing I 

I Times. 
I 

I 
I from 

Times. Press. Press. Times. Press. Times. Press. Times. Press. i ~1imes. 

----- ------- ------__ I 

lb. lb. lb. lb. lb. lb. I 
4 ] ·9 3 0·4 6 0·9 6 8·8 10 10·2 12 ]4·2 N. 

... ... 4 1·2 2 0·5 2 I 
0·4 ... . .. 1 2·7 NbyE. 

5 1·6 9 2·1 5 0·5 14 I 18·5 4 0·7 7 6·6 NNE. 

3 0·7 8 1·3 6 0·8 5 3·6 ... ... ... . .. NE by N. 
I 

19 4·1 22 3·9 16 3·5 5 0·5 3 0·3 ... . .. NE. 

4 0·8 5 1·2 1 1·0 ... ... ... ... 1 0·1 NE by E. 

8 2·3 11 2·1 13 4-4 3 0·4 2 0·2 1 0·1 ENE. 

2 0·6 2 0·5 ... ... 2 0·3 . .. ... ... . .. E by N. 

2 0·3 11 2·1 9 1·2 3 0·3 2 0·2 ... . .. E. 

... ... 
I 

... . .. ... ... ... . .. . .. .. . ... .. . E by S . 

1 0·2 2 0-4 4 2·0 4 1·6 2 0·2 '" ... ESE. 

... . .. 2 0·2 ... . .. 1 0·3 1 0·1 ... . .. i SE by E. 

1 0·2 8 1·2 7 2·4 I 4 1·4 3 0·9 ... ... SEe 

... ... ... .. . ... ... 3 1·2 1 2·0 ... .. . SE by S. 

2 0·2 2 0·2 4 0·9 8 7·4 13 14·2 1 0·2 SSE. 

3 2·9 2 0·4 1 0·1 ... '" 4 7·0 3 0·3 S by E. 

9 6·7 7 4·5 6 1·1 12 3·1 36 25·5 4 0·4 S. 

6 8·8 7 1·5 6 1·6 4 1·5 4 1·3 1 0·2 SbyW. 

30 21·1 21 5·0 16 4·0 44 25·9 30 20·7 13 2·4 SSW. 

12 9·7 6 3·0 5 1·0 5 2·4 5 3·6 3 1·7 SW by S. 

42 28·6 23 10·6 32 11·0 23 11·7 16 9·3 24 9·7 SW. 

17 11-4 6 3·0 7 1·8 2 0·3 3 2-4 5 1·2 SWby W. 

19 15·2 I 12 3·5 11 2·7 15 4·3 5 1·2 17 2·7 WSW. 

6 4·4 1 0·3 2 0·8 2 0·3 1 0·1 3 0·8 W by S. 

8 4·0 2 0·3 6 1·0 8 1·3 1 0·1 11 2·4 W. 

1 0·9 1 0·1 1 0·1 1 0·6 1 0·1 2 0-4 WbyN. 

6 2·1 1 0·4 2 0·6 4 1·0 3 0·7 5 0·7 W~W. 

2 0·5 ... ... 1 1·1 3 1·0 ... ... 10 5·5 N\V by W. 
i 

5 1·4 3 0·5 8 1·4 3 2·4 7 I 2·8 36 15·0 NW. 

... ... 1 0·2 ... .. . 3 2·9 3 1·4 12 9·2 NW by N. 

1 1·0 5 2·2 4 1·8 2 1·1 7 3·5 13 11·2 NNW. 

2 2·3 1 0·1 3 0·4 6 3·5 3 
I 

2·1 

I 
6 3·4 N by 'V. 

I 
I 

! 

MAG. AND MET. OBS. 1845 AND 1846. x 
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TABLE LXVII.-Number of Times which the Wind blew from each Point of the Oompass 
the square foot of surface, together 

II 
I 

I 
17h. 19h. 21h. 23h. Ih. 3h• 

Wind blowing I-- I . I from 
Times. Press. Press. Times. Press. Times. Press. I Times. Press. TImes. I Times. Press. 

1---.------ 1--1·---- --
I lb. lb. lb. lb. lb. I lb. 

I 
I 

N. 
I 

5 3·8 9 8·3 4 5·5 9 4·0 10 7·8 
I 

8 9·3 

NbyE. 
I 

1 1·0 ... . .. 3 5·0 4 5·8 ... ... 4 4·7 

NNE. 
I 

5 2-4 6 3·3 5 4·1 12 9·1 8 5·2 13 8·3 

NE by N. I 4 2·0 10 3·0 2 1·5 2 0·3 5 2·5 3 1·1 

NE. 
I 

6 1·2 5 1·9 15 4·5 11 4·7 16 3·6 18 6·7 

NE by E. I 1 0·1 ... . .. 3 1·5 2 0·7 8 2·4 4 2·1 
I 

ENE. 
I I 

I 

3. 1·2 4 1·8 I 6 0·6 9 3·6 11 3·9 8 3·7 

E byN. ... ... 
I 

... . .. 4 1·4 2 0·3 . .. . .. 3 0·7 
I 

E. 

II 

... ... 1 0·1 2 0·2 9 1·9 10 2·1 5 2·5 
. I 

E by S. II 
... ... 1 0·1 ... . .. ... ... .. . .. . ... . .. 

ESE. 
II 2 1·7 4 2·3 5 2·8 6 2·2 
II 

... ... ... . .. 
SE by E. 

II 

1 0·3 1 0·8 2 . 0·3 ... ... 1 0·1 1 0·1 

SE. 5 1-4 3 1·1 1 0·1 4 2·1 5 2·0 8 3·3 I 

SE by S. 0·4 3 2·1 
I 

1 1 0·3 2 0·2 1·3 ... ... 2 

I SSE. I 6 1·3 3 1·3 9 5·3 6 7·1 6 7·8 7 3·5 I 

I I 
S by E. i 1 0·6 2 0·2 6 5·2 2 3·0 ... 1 0-4 

I 
... 

S. 12 7·3 16 11·1 16 23·3 18 12·4 22 11·6 13 7·8 

SbyW. 9 4·8 12 6·0 7 9·0 8 6·1 12 7·2 5 3·0 

SSW. 26 11·0 30 12·2 27 17·1 35 33·5 27 20·1 33 20·4 

SW by S. 10 9·9 8 6·3 10 5·5 14 13·7 19 18·9 16 19·9 

SW. 30 19·5 32 16·3 32 18·6 30 23·7 33 23·3 38 38·9 

SW by W. 7 4·1 10 4·2 14 8·9 12 7·9 15 14-4 10 2·5 

WSW. 13 3·2 11 3·7 21 12·1 22 11·6 16 9·6 16 9·3 

WbyS. 3 1·0 5 1·4 4 3·6 ... ... 6 3·0 7 9·5 

W. 6 3·9 7 8·5 8 3·9 11 5·0 12 8·8 16 10·5 

WbyN. 1 1·2 2 0·7 4 4·4 2 1·5 6 3-4 6 I 3·1 

WNW. 6 1·2 4 1·4 5 3·1 8 7·5 4 3·5 6 4·8 

NWbyW. 2 0·3 2 1-4 4 4·4 6 1·6 3 0·9 3 0·8 

NW. 7 3·0 5 1·4 10 3·9 12 4·2 12 2·8 11 3·0 

NW by N. 3 1·8 3 1·6 3 1·4 3 1·7 2 1·4 3 3·6 

NNW. 4 2·5 6 2·3 3 2·1 4 0·7 10 2·7 6 2·0 

NbyW. 4 2·4 4 3·0 5 2·2 5 4·2 3 1·4 3 0-4 

,I 

-

I 
I 

I -
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at each Observation Hour in 1846, with a Pressure of one-tenth of a pound or upwards on 

with the sums of the Pressures. 

I 

9h. ! 9 Observations. 12 Observations. Mean 

II __ --;-___ ��-----;~--ll---.---I Pres~ure, Wind blowing 
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'I I Wl~d from 
Times. Press. Times. .~ress. Times. Press. I Times. _\ Press. _ I Times. _ Press. _ Blowlllg. ____ ~ __ _ 

lb. lb. lb. II lb. I lb. lb. 

10 

2 

12 

6 

13 

3 

10 

1 

5 

4 

2 

6 

6 

7 

18 

6 

33 

9 

35 

15 

13 

1 

9 

5 

8 

1 

14 

2 

5 

2 

4.9 6 1·9 6 8·0 I 67 I 53·5 83 71·2 0·86 

0.9 2 0·9 2 0·8 I 18 I 19·1 22 21·8 0·99 

7.2 11 7·6 17 4·4 i 89 51·6 122 61·8 0·51 

1.4 4 0·7 4 0·7 I 40 13·2 I 52 17·2 0·33 

2.5 13 2·5 13 1·6 110 29·2 138 334 0·24 

1.3 5 1·0 2 0·3 28 9·4 32 10·0 0·31 

3.3 10 1·9 3 0·8 64 20·8 73 23·8 0·33 

0·1 

2·3 

0·6 

1·1 

1·3 

3·3 

5·8 

9·6 

3·2 

16·2 

12·5 

23·7 

11·7 

2 

3 

1 

2 

2 

6 

4 

15 

7 

28 

15 

41 

9 

04 

1·1 

0·1 

1·0 

0·5 

2·6 

1·5 I 

7·6 

3·8 

17·9 

8·9 

6 

3 

1 

5 

2 

6 

5 

32 

12 

27 

9 

0·6 

0·1 

1·3 

0·1 

1·7 

1·2 

1·6 

4·7 

16·1 

7·6 

12 

41 

1 

23 

10 

37 

10 

54 

25 

136 

71 

271 

113 

298 

101 

145 

2·9 

10·8 

0·1 

9·8 

3·7 

13·1 

4·4 

33·9 

17·9 

92·3 

47·8 

164·5 

103·2 

197·2 

12 

51 

1 

24 

11 

49 

13 

70 

29 

163 

92 

358 

146 

383 

125 

184 

43 

2·9 

11·7 

,0·1 

9·9 

4·1 

17·1 

5·1 

384 

20·6 

105·6 

62·0 

205·1 

1294 

247·1 

0·24 

0·23 

0·10 

0·41 

0·37 ! 

0·35 

0·39 

0·55 

0·71 

0·65 

0·67 

0·57 

0·89 

0·65 

0·65 

043 

0·62 

0·54 

4·8 

0·1 

4·0 

3·3 

4·9 

1·1 

6·9 

1·5 

3·9 

0·7 

20 

5 

4 

3 

4 

2 

8 

5 

6 

2 

194 

6·2 

8·3 

1.0 

0·8 

04 
I 

1·2 

04 

6·5 

4·3 

4·8 

1·3 

13 

3 

8 

2 

5 

13·8 

6·1 

4·9 

2·2 

1·7 

0·7 

3·9 

34 

81 

31 

50 

23 

85 

25 

49 

29 

66·0 

67·5 

21·8 

47·1 

18·7 

31·5 

10·9 

34·7 

17·5 

102 

35 

66 

26 

81·3 

79·6 

26·6 

55·5 

21·5 ! 

39·1 I~ 
I 

11·3 i 

0·61 II 
0·59 

0·43 I 

I 

6 

1 

5 I 
1 \ 

3·0 

0·2 

4·9 

0·2 

25·9 I 

15·8 1 

104 

31 

62 

36 

43·7 I 
20.5 i 

37·0 I 
19.71 

042 Ii 

0·66 

: 

0·60 

0·55 

N. 
NbyE. 

NNE. 

NE by N. 

NE. 

NE by E. 

ENE. 

E by N. 

E. 

E by S. 

ESE. 

SE by E. 

SEe 

SE by S. 

SSE. 

S by E. 

S. 

SbyW. 

SSW. 

SW by S. 

SW. 

SWby W. 

WSW. 

WbyS. 

W. 
WbyN. 

WNvV. 

NWby W. 

NW. 

NWby N. 

NNW. 

NbyW. 
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TABLE LXVIII.-Sums of the Pressures of the Wind in Table LXVI., resolved into the Four 
Oardinal Points of the Oompass, together with the Value and Direction of the Resultant for each 
Month, for each of the Astronomical Quarters, and for the Year 1846. 

Resultant. 
Sums of Pressures resolved in 

Period Means with reference to 
1846. 

N. E. S. W. Sums. Directions. I Whole No. No.ofObs., 
I 
I 

1 ____ 

of Obs. Wind blowing. 

------I--l~-. - ------------ ----------------
lb. lb. lb. I lb. lb. lb. 0 

January 4·8 6·2 71·3 67·2 90·2 0·37 0·56 S. 43 W. 
February 12·3 0·9 58·0 68-4 81·5 0·38 0·52 W. 34 S. 
March 

I 

7·6 1·7 103·2 75·6 120·8 0·52 0·79 S. 38 W. 
April 60·4 30·2 15·0 10·1 49·6 0·21 0·28 N. 24 E. 
May 19·1 23·6 72·2 75·3 I 74·1 0·32 0·36 S. 44 W. 
June 7·3 7-4 62·2 51·4 70·4 0·30 0·42 S. 39 W. 
July 13·8 8·6 79·3 72·2 91·3 0·38 0·41 S. 44 W. 
August 11·9 11·6 25·4 19·5 15·6 0·07 0·08 S. 30 W. 
September 11·3 13·1 20·6 19·4 11·2 0·05 0·06 S. 34 W. 
October 39·6 16·9 50·3 32·3 18·7 0·08 0·10 W. 35 S. 
November 19·9 9·1 79·8 25·3 62·0 0·28 0·36 S. 15 W. 
December 58·3 3·4 134 41·6 58·9 0·24 0·31 N. 40 W. 

Astron. Qrs. 
Winter 83·0 18·7 164·5 134·1 141·3 0·20 0·27 W. 35 S. 
Spring 80·3 32·8 176·2 154·1 154·6 0·23 0·32 W. 38 S. 
Summer 40·2 39·6 213·7 198·9 235·5 0·33 0·40 S. 43 W. 
Autumn 62·8 41·6 96·3 71·2 44·7 0·06 0·08 S. 41 W. 

The Year. 266·3 
/ 

132·7 650·7 558·3 573·5 0·20 0·26 W. 42 S. 

TABLE LXIX.-Sums of the Pressures of the Wind in Table LXVII., resolved into the Four 
Cardinal Points of the Compass, together with the Value and Direction of the Resultant, for ea,ch 
of the Observation Hours, and for the Year 1846. 

Resultant. 
Sums of Pressures resolved in 

MakerTstoun Means with reference to 
Mean ime. N E Q I W S D' . . . I ICJ. • • urns. 'Whole No. No. of Obs., lrectlOns. 

____ 1 ____ - _______ : ________ ~~ Wind bl~wing. ___ _ 

h. I lb. lb. lb. I lb. lb. lb. lb. 0 

17 ! 19·3 6·2 51·2 42·8 48·6 0·16 0·27 W. 41 S. 
19 ! 24·5 8-4 51·8 I 44·3 45·1 0·14 0·22 W. 37 S. 
21 i 32·5 15·0 87·1 I 66·3 74·9 0·24 0·31 W. 47 S. 
23 i 36·7 21·8 99·4 I 75·4 82·5 0·26 0·31 W. 49 S. 

1 I 29·6 20·7 91·6 I 80·0 85·9 0·27 0·30 W. 46 S. 
3 II 40·0 24·7 88·9 I 90·6 82·1 0·26 0·29 W. 37 S. 
5 I 31.0 16.9 73·6 64·7 64·0 0·20 0·24 W. 42 S. 
7 28·3 12·0 60·6 I· 51·7 51·2 0·16 0·21 W. 39 S. 
9 23·7 6·9 46·7 43·0 42·8 0·14 0·21 W. 32 S. 

Sum of 9 ObS) 265·6 
Sumof120bs.:j 330·1 

!I 
i l 

132·6 650·9 /1 558·8 
I 152·2 I 797.8 687·5 

574·5 
710·8 

0·20 
0·19 

0·26 
0·26 

,V. 42 S. 
W.41 S. 
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TABLE LXX.-Differences of the Directions of Motions of the Lower a,nd Upper Currents of Air, as 
deduced from the Comparisons of the Direction of the Wind and the Motions of the Clouds in 1846. 

Quadrant N. to E. Quadrant E. to S. Quadrant S. to W. Quadrant W. to N. 

Currents. :Mean Mean Mean Mean 
No. of Diffs. of Mean No. of Diffs. of Mean No. of Diffs. of Mean No. of Diffs. of Mean 

Results. Motion. Result. Results. Motion. Result. Results. Motion. Result. Results. Motion. Result. 

-------------------------
0 0 0 0 0 0 0 0 

Scud minu8 { 40 +23 17 +20 129 +22 21 +25 

Wind 7 - 7 + 18 4 - 9 + 12 11 - 9 +19 8 -11 + 15 
1 0 4 0 6 0 1 0 

Cir.-8lr. mm,,,{ 5 +34 7 + 17 53 +33 12 +30 

Wind 
1 -67 + 17 2 -13 +11 6 -14 +29 4 -38 + 13 
0 0 0 0 0 0 0 0 

Cu.-.lr. min .... { 
5 +34 9 +28 17 +23 12 +36 

Scud 
3 -48 + 2 0 ... + 18 10 -18 + 6 8 -27 + 8 
4 0 5 0 8 0 6 0 

Cirrus minu8 J 2 +45 2 +58 36 +40 8 +35 
0 ... +45 0 ... +58 3 -21 +32 1 -22 +26 

Wind t 0 0 0 0 4 0 1 0 

Cirrus mmWl { 3 +26 6 +52 18 +39 12 +30 

Scud 
0 ... +20 0 ... +44 6 -12 +23 7 -25 + 9 
1 0 1 0 3 0 1 0 

TABLE LXXI.-Daily and Weekly Means of the Estimated Extent of Clouded Sky, the whole Sky 
covered being 10, for 1846. 

Civil Jan. Feb. March. April. May. June. July. Aug. Sept. Oct. Nov. Dec. 
Day. 

-----1 - ----------,----
1 1·2 [7·9] [8·1] 9·1 10·0 0·4 9·2 7·0 4·9 6·2 [6·5J 4·9 
2 4·1 6·1 7·g 8·4 9·1 2·2 8·9 [7·9] 7·1 5·2 9·5 1·2 
3 9·8 8·1 10·0 7·2 [9·6] 1·4 9·9 6·2 7·9 1·3 6·6 5·0 
4 [6·6] 6·3 7·4 9·9 10·0 1·5 5·9 7·7 9·3 [5·4J 5·4 2·4 
5 5·1 6·8 2·7 [9·0] 9·2 5·7 Ii [8·8] 7·9 7·0 8·7 7·9 8·2 
6 9·9 7·2 8·9 8·8 9·7 5·3 9·8 2·9 [6·9] 5·8 9·5 [6·3J 
7 9·5 5·6 4·6 9·5 6·3 [6·9] 8·1 10·0 4·2 5·3 8·6 6·5 
8 8·5 [6·7] [6·2] 10·0 4·3 9·9 10·0 8·8 6·9 6·0 [7·5J 9·7 
9 9·1 5·7 6·2 2·9 5·4 8·8 10·0 [7·3] 6·3 6·9 8·4 5·8 

10 9·3 7·9 9·2 6·1 [6·3] 10.0 7·1 4·7 2·2 8·4 3·8 4·2 
11 [9·0] 7·1 5·7 10·0 4·2 8·2 8·8 8·6 6·6 [8·1J 6·9 7·0 
12 9·2 5·4 8-4 [7·6] 8·7 5·8 [8·5J 8·6 9·2 10·0 10·0 6·4 
13 8·4 2·5 8·5 9·3 8·9 7·2 7·0 9·1 [6.0J 7·4 10·0 [5·0J 
14 9·8 9·7: 8·3 7·5 4·5 [4·7] 9·3 5·6 3·8 9·9 10·0 1·5 
15 5·7 [7·6] [7·9J 10·0 6·1 4·7 8·7 7·4 5·6 8·4 [8·1J 5·5 
16 9·7 9-4 8·5 7·8 4·7 1·3 10·0 [7·8J 8·7 8·7 4·1 5·6 
17 9·4 9·2 5·3 10·0 [6·6J 1·1 9-4 9·4 10·0 9·5 9·2 2·7 
18 [8.3] 9·7 8·6 10·0 9·5 4·7 9·3 8·9 5·3 [8.9J 5·1 6·7 
19 10·0 10·0 3·1 [7·9J 8·5 8·1 [9·0J 6·6 10·0 7·8 4·2 7·3 
20 10·0 10·0 3·6 4·8 6·3 8·1 7·8 9·9 [7·7J 8·9 9·7 [7·2J 
21 5·3 9·5 7·7 7·6 4·2 [7·7J g.g 8·9 6·7 g.g 4·5 9·6 
22 10·0 [9·5] [6·0J 7·2 9·5 6·7 7·5 6·4 6·0 9·1 [6·6] 9·0 
23 7·3 9·7 7·5 9·2 9·2 10·0 9·9 [6.4J 8·1 6·5 6·1 8·2 
24 6·6 9·6 8·4 10·0 [7·4J 8·4 5·9 5·8 9·6 g.g 5·7 4·5 
25 [7·8] 8·4 5·6 9·4 6·1 5·8 5·2 3·5 8·1 [7·1] 9·7 2·8 
26 9·7 9·2 7·1 [8·2J 6·2 9·6 [8.3] 3·8 g·O 2·5 10·0 1·0 
27 5·8 7·3 7·8 8·4 g·O 5·8 9·1 6·2 [8·9J 5·9 7·7 [4.8] 
28 7·5 6·8 6·1 6·2 3·5 [7·5J 9·7 4·2 7·5 8·8 3·6 8·0 
29 7·3 [7·7] 5·9 5·7 6·1 10·0 7·8 10·0 4·7 [5.8] 6·9 
30 9·5 8·1 9·9 3·2 8·7 9·3 [6·3] 9·0 3·7 7·4 5·5 
31 10·0 8·1 [2·7] 9·6 7·5 9·3 9·5 

MAG. AND MET. OBS. 1845 AND 184G. y 
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TABLE LXXII.-Means of the Estimated Extent of Clouded Sky at the Observation Hours for 
each Month, for each of the Astronomical Quarters, and for the Year 1846. 

Makerstoun 17h• 19h • 21h. 23h • 
Mean Time. 

Ih. 3h• 5h• 7h. 9h• 

-----------.-- ----
January 7·7 8·6 8·1 8·5 8·4 8·1 8·5 8·1 7·7 
February I 6·9 7·3 8·7 8·1 8·1 8·8 8·2 8·2 7·8 
March 7·8 7·4 7·8 7·5 7·1 7·3 5·9 5·9 6·1 
April 8·5 8·2 8·3 9·4 9·2 8-4 7·8 7·8 7·4 
May 6·6 7·7 6·8 7·1 7·3 7·5 6·6 7·7 6·6 
June 5·1 5·3 5·5 6·3 6·9 6·8 7·0 6·1 6·2 
July 8·8 9·2 9·1 8·6 8·9 8·6 8·3 8·3 8·3 
August 7·9 7·9 7·2 7·8 8·(1 6·7 6·0 5·7 6·0 
September 7·4 7·3 7·8 8·0 7·7 7·7 7·2 7·1 6·1 
October 7·1 7·6 8·2 8·3 7·9 6·8 7·6 6·1 6·4 
November 

I 

7·2 7·0 6·3 7·8 7·7 8·1 7·6 6·9 7·6 
December 5·5 7·1 6·4 6·0 6·2 6·5 5·4 4·6 5·0 

Nov., Dec., Jan., 6·8 7·6 6·9 7·4 7-4 7·6 7·2 6·5 6·8 
Feb., Mar., Apr., 7·7 7·6 8·3 8·3 8·1 8·2 7·3 7·3 7·1 
May, June, July, 6·8 7·4 7·1 7·3 7·7 7·6 7·3 7·4 7·0 
Aug., Sept., Oct., 7·5 7·6 7·7 8·0 7·9 7·1 6·9 6·3 6·2 

The Year, 7·21 7·55 7·52 7·78 7·78 7·61 7·17 6·87 6·77 

TABLE LXXII I.-Quantity of Rain by the Observatory, Garden, and Greenhouse Gauges, for the 
Years 1846-1849. 

Observatory Gauge. Garden Gauge. Greenhouse Gauge. 
Month. 

1846. 1847. 1848. 1849. 1846. 1847. 1848. 1846. 1847. 1848. 1849. 
------ --::--1 ---._-----

in. in. in. in. in. in. in. in. in. in. 
Jan. 1·901 0·624 1·166 2·775 i 1·95 0·70 0·95 1·59 0·67 0·85 2·00 
Feb. 1·827 0·484 3·780 1·305 I 1·57 0·52 3·68 1·14 0-44 3·18 0·70 
March 2·293 0·330 3·350 0·929 I 2·17 0·44 3·29 1·61 0·29 2·79 0·78 
April 2·272 1·201 1·028 2·480 ! 1·92 1·16 1·05 1·68 0·81 0·80 1·74 
May 2·975 4·335 0·350 2·831 1 2·82 4·16 0·53 2·45 3·46 0-46 2·46 
June 2·761 1·970 3·826 2·379 I 2·55 1·86 3·67 2·26 1·67 3·35 2·07 
July 7·124 2·099 1·294 2·383 I 5·31 3·27 1·40 5·43 3·09 0·95 1·98 
Aug. 4·738 1·035 3·223 2·547 j 4·69 1·08 2·60 4·34 0·87 2·32 2·12 
Sept. 4·586 1·375 1·182 1·973 ' 4·37 1·24 1·42 4·14 1·01 1·14 1·57 
Oct. 3·506 2·778 4·152 2·417 3·27 2·31 3·72 2·92 2·10 3·30 2·15 
Nov. 2·054 1·839 2·252 1·309 1·88 1·71 Gauge 1·24 1·38 1·80 0·95 
Dec. 1·817 4·006 1·627 2·000 1·95 3·21 broken. 1·15 2·95 1·20 1·46 

Sums 37·854 22·076 27·230 25·328 34-45 21·66 29·95 18·74 22·14 19·98 

N OTE.-The Tables in the preceding pages have been formed in the manner already described in the 
volume for 1844. 
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DIURNAL VARIATIONS OF MAGNETIC DIP AT MAKERSTOUN 1843-1846. 

=======,================================T!=YJl=I.\='.R~"(l,riN·.IMin. "d.XIX /'al'tn PlatrlV I ,~"-----~~ p)~---- -------,. ~.. HI ~I 
Ii "',' · 5 r 7 , 0 ffi n Z 2 " • '" '0 m II Z; 1 ,'4" 7"" '" R" II 

II Pa,hb. ., ........... , .... ,.. Hmo I 

I I 

I 

+---------t--~--7'=----f~------_J[nm 

May, June 

Sept, _ N {)11, _________ ~~~-~=-__ -~~~~~----~--_---~---_--__ -+~------_Jftall 

Year 

.N"/fath,' (J,.di,[(/tr~' indicate ill"(WI,\'ill,l/ J)/". S(,III!'. 1 /hl; ~(J·.J-lI/illll"'s. 

~ .J[eflll of' 1111, .......... ,1l,.,111 or Illldi.l,tUI'/Jl'tl da//,,', 





DIURNAL VARIATIONS OF THE TOTAL MAGNETIC FORCE AT MAKF.RSTOUN 1843 -1846 
llYlTIs.Ro!i' .~(}().EdiTV. VOl-.XIX PaN 11. ['lalB r 

~ _____ A~AM~ ______ \ r------. ~-:=~~~------~-~--~--~- =--_ ---~-Cl 
J2 0 J 2 .3 4 .5 I: 8 9 J(J jJ 12 1 2 .3 4 .') 6 7 Il (I 10 JI tI II 

II 
II 

r Ii 

.Dec_ Feb lri .... ::::! ... ::-: .... i .... :::-: ... t.+::-:-:-.... t. ... = ... ·T· ··:-:::····t·· =t~:j----r-t~T-+-t-r-rl~jl~~=t:::::t:~+~~t~±=:~i;:::;;;:.1"'/<""111 
i 

- r 

S~t.-Fw.~~-+-+-+-+~-r~~~~~+-+-+-r-~~-4~~-+~-r---r~~~------~~ 
r··························· 
,-- I - \ 

Ye.ar 

--I 
Yosiliv& Ordin.ateB iIuJ.ieate increasing Total, Fora',. Scaf.e..llJL'v-{l·OllOL Total, F(lr{~e~.l. 
~ .Me~ of au. . .... Mc(J}U (If undi~turbe.d, ~s. 





IJecZination 

Dip 

Hor. Compo 
f of Force 

! 

i Tutal Force 

AN~{TAL VARIATIONS OF THE ~LL\G-NETH' EtE}'IgNTS AT ~[AIn~HSTOl'N 184·;r) -1846. 

Jim . Feb. ~¥ill'. _Jpr. 3w!} June .7iiq/ --1liH" Sept. 

-+-- ~ - I -- ~ ---+- - -- --~------
-+---j- -~N1lP -,cdiJ ;rl~'; --()~ ;-

r 

-, 

ATlIl1li1l Notions 
Scale J. division ~ 0: 08 

r--" ; - r 

/ 
~ .... 

+ ," 

--.~ ... (" 
•.•• i 

1- -----

Ort. Drf'. Jim. ~Ilil/·. Apr. 

+ 

Honth{y Motion 
Scale 1 dz'vision ~O:02 

--.- : --'---T--'~----'--'---------- ---------+--- .----
~ 

,"-

___ _______ __ L __ :..._ 
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DIURNAL MOTIONS OF THE NORTH END OF A TREELY SUSPE~ED DIPPINGN.EEDLE, MAKERSTOUN 1845-6. 
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METEOROLOGICAL DIURNAL VARIATIONS AT MAKERSTOUN 1845 -184(). 
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