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'stolluyurst Q9 hserhain tn-

Lat. 53. 0 50' 40" N. Long. 9111 i):!.,.68. w. Height of tIle Barometer. 

above the sea, 381 ft. 

~l E T E () R 0 LOG I CAL It E P 0 It T 

For January, 1872. 

-. =-----= .. -=----- -----------·-==y=ca=U==rO=l· =:'th=e=t 

Re~l1lt" of Observation:; taken olltrihg the month. 

:Ylean Heading of the Barometer ....................... 29'064 
Highest on the 12th ...... 29'62'2 
Lowest on the :!4th ...... 28 '008 
Hange of Barometer Heatlings . ...... .................. 1 '614 
Highest Reading of a )Iax. Therm. on the 30th ..... 56'2 I 

Lowest Reading of a ~Iin. Therm. on the 9th 29'2 
Hange of Thermometer Rea,lillgs. ..................... 27'0 
Mean of all the Highest Readings ...... ........ ...... 45'0 
Mean of all the Lowest......... ...... ......... ...... ...... 36'7 
Mean Daily Range........ ...... ......... .................. 8'3 

Deduc:~d~~:~l.~ .. ~.~~.~ .. ~~~~.~~ .. ~~.~~~~.~.f .. ~~~: t 40'7 

Mean Temperature from dry bulb..................... 40'3 
Adopted Mean Temperature ........... ., ............ . 40'5 I 

Mean Temperature of Evaporation... ............. ••. 39'1 i 
Mean Temperature of Dew Point ................. t • tt. 37'3 I 
Mean elasticforce of Vapour ............................ 0'2'23in 
1\1ean weight of Vapour ill a cubic foot of air ..... ~'6grl 
1\1ean additional weight required for saturation... 0'4gr! 
.Mean degree of Humidity, (saturation 1'(0) ...... ., 0'89 
Mean weight of a cubic foot of nir .. .... ..... . ... .. . ... 538 '3gr 
Fall of Rain ................................................. 5'561in 
Number of days on which Rain fell.... ............... 31 
Amount of Evaporation ... ..................... ........ 1'256 

l~t 
25 Yeal"S. 

29'394 
29'980 
28'532 

1'448 
;)1'3 

20'\' 
30'4 
42'0 
:J2'7 

9':l 

37'2 

:n'2 
:H'2 
:lj'8 

33'8 
O'Hl6in 

2'3gr 
0'4gr 

0'88 

548'2gr 
4'056in 
:zo·s 

0'794 
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No. (If days in the month on 
------ -~-- --

I~:~_I~JSE I~I RW '~I NW 

J 

which the prevailing wind was I 0 I 2 2 I 1 I 12 I !) I 2 2 

Mean~:~:~Yi:' '~iles pe~hour -Io-i ~~F'~i14 +;~:;:~~i1l414.1 
Tot~l-K:. ---~f miles for each - -1.)-I~L6J 9-4-~Io- ~J~s-o-sl--~,~ r'>9{~ 

Direction ......... '" ........ ~ ___ ~: _____ (~J- __ : I')IJ~~'( ~j= __ J'~-HJ I-~~ 
The totallltllUher of miles registered during the month was !)S40. 

The max. Velocity of the wind was 4f1 miles per hour; direction S. 
hy \Y. on the 17th, at 11 p.m. 
)lean amount of Cloll'l, (an overcast sky being inilicated by 10'0) 8'4 

In the month of .Jannary, the highest reading of the Barometer 
(luring :!.> yean;, was on the 8th, ill lS5f1, and was ............ 30 '310 

The lowest 1.3th,1865 ............... -27'939 

The highest Tempel'atme 

The lowest 

:~Oth, lSi:! 

l:{th, 18(;7 

The highest a(lopted lllcall telllperature of i ISo!) 
the month ..................................... \ 

The lowest 1871 

----() 

56'2 
• !)'2 

41':l 

311'O 

There was a distant Tlnuuler storm Oil the :ktl. ~llOW fell on the 
ilth awl 8th, and Hail on the 7th and 8th. The 12th awl 21st were 
foggy. A Lunar Halo was SCCII on the Wih at 7 1'.111. ; it was 48° in 
dialllekl·. 

~everal Hlight Imt vcry r:tl'ill falls of tempcmture have taken phtce 
during the month. 

The barometer readings Oil the J 8th and :!4th are some of the 
lowest we have had for years. 

The storm on the 17th aIHI 18th was very violeJlt. It commeneed 
shortly hefore midnight on the 16th with a S. wind, whieh cban,ged to 
:'5SW. at·~ p.m. on the 17th. and to SW. or WSW. at 3 a.m. on the 
18th, where it rennined until 4 1'. m. During the 4{) bOllI'S that the 
high winds lasted, 1:~()O miles were rt.·gistered by the Anemometer. 
The maximulII spec,l of the wind was very slightly under 50 miles au 
hour, and the max. was attained at J 1 p.llI. on the 17th. 

The ('a.lm that shortly followed was also remarkable, as the Ane
mometer registerefl (mly 61) mi1es during the 40 hours from 3 p.m. on 
the 19th to"i a.m. on the 21st. The month was free from magnetic 
disturbanees of any great extent. 

l ____________________ ~ 



~ton~yurst ®bscrhntntn. .., 

Lat. 53.050' 40" N. Long. 91ll 528068. w, Height of the Barometer. 

above the sea, 381 ft. 

~l E TEO It 0 LOG 1 CAL It E P 0 It '1 

For February, 1872. 

Re,;ult~ of Observation~ taken during the month. 

Mean Reading of the Barometer ............. : ......... ~9 '297 
Highest " on the 27th ...... 29'750 
Lowest on the 1st ...... 28·9G7 
Range of Barometer Readings. ... ............... ...... 0'783 
Highest Reading of a Max. Therm. on the 10th ., .. , 55'1 
Lowest Reading of a Min. Therm. on the 21st ... 34 '7 
nange of Thermometer Readings,......... ............ 20'4 
Mean (If 8011 the Highest Readings ...... .............. 48'5 
Mean of all the Lowest.................................... 39'8 
lVlean Daily R.ange.. ........... ............ ......... ...... 8'7 

Deduc~~dMM~~I.~ .. ~~.~~~ .. ~~~~~ .. ~.~~.~.~.~~~: ~ 43'8 

Mean Temperature from dry bulb..................... 43'0 
Adopted Mean Temperature ............................ 43'4 
Mean Temperature of Evaporation .• ... .......... ••• 41 '9 
Mean Temperature of Dew Point.................. ••• 40'1 
Mean elastic force of Vapour..................... ....... 0 '249in 
Mea.n weight of Vapour in a cubic foot of air ..... 2'8gr 
Mean additional weight required for saturation... 0'4gr 
Mean degree of Humidity, (saturation 1 '(0)........ 0'88 
Mean weight of a cubic foot of air ..................... 539'4gr 
Fall of Rain .................................................. 4'578in 
Number of days on which Rain fell. ........ ......... 27 
Amount of Evaporation ................................ 1 '~l 

}lcaulor i 

last 
25 Year" 

29'485 
30'09:2 
28'677 

1'415 
51'3 
2.32 

28 i 

44'1 

34'0 

10'1 

38'7 

38'7 
38'7 
36'7 
M·1t 

Q'201in 

2'4gr 

O'4gr 
0'87 

M8'2gr 
3'9Utin 

18'0 
0'901 
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which the prevailing \\ind was ; IiI • 5 i 4 I 7 i n I 2 0, 

--.- - I ! ! , ' i I I I 

:i\Iean Velocity in miles per hour .. 2'6 i. 9'61O'(i 10 '614 '0:.10 '7: 9'2 0 
. i .----C-1_.-;.-_ 

Tot~l N?~~;f --;ni~ for--ea~'I; --i---::!- ~31 1;7;1 ;0181~417123191440 I 0 
DIrectIOn . _..... .., ..... . ... 

I 

The totalnumher of miles rCt,risterctl during the month was 7764. 

Thc max. Veloeity of the wind was 38 miles per hour; direction S. 
on the 1st, from (j to 8 a.m. 

~lean amount of Cloud, (an overcast sky being indicated by 10'0) 

In the mont]1 of Febru<try, the highest reading of the Barometer II 
during 2,j years, was OJl the II th, ill 184!!, and was ............ 30 '452 

The lowest uth,1867 .............. 28'208 

The highest Temperature :lth, lS(W ............... 57'5 

The lowest 1st, 185;; 

The highest a(loptcd lUcan temperature of i IS(j') 
the month .. ..... .............................. ~ . 

The lowest 1855 

----()----

10'1 . I 

44'0 

28ti 

TIle readillgs of tIle Bal'OlIlder are takl:ll fro111 Ha.rrow's ~tant.1.arll, 
alld han ken ('orreet<:(l allll redllccll to the tCl1J}.cratnl'c of ;~2°, but not 
to Sea kYt:1. Tlle max. :lwi mill. tCllIl'cl'aillle.; arc ohtained froJll the 
l,atcl.t ili:.tllllll('nt:.; of ~l'p!'(;Ui nntl Zamhr::, awl the other temperatures 
from the IlygJ'ollwtcr l)y the HtlllC nr.tjdml~. Thesc instruments bave 
all been ('OU1I';lJ'cIl hy ,1\11:. (, I .U;-;JlE1: v'itll t1108(; at (;rcenwich. Both 
the Ilircdioll awl n]()('ity (If the willd are given by a self· registering 
.\ J\('lIH111J(:tCI', j,y Bel},. 'lhe J I ygrometrical results havc been calculated 
from ( .. laitllter'l:! tal)Ies, :!llli E(litioll. 

- 0 --.---. -

Hail fell on the 8tll. .\ LlllJ:ll' Halo "';Hi ~ccn at 8 p.m. on the 
23rll; (limueter 4(F. 

1-_____ ---- ___________ ._ .... _. _____ ._ 
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Clouds prevented the Aurora of the 4th being observ-ed during the 
latter part of the display. The first notice of its approach was given 
by the self-recording magnets, which were observed to be in a very 
disturbed state at 4-30 p.m. About the same time a band of cirro
cumulus cloud was seen extending across the heavens in the direction 
of the magnetic meridian. 

At 6-25 the sky was very red in the S.'V., and five minutes later 
a number of red and green streamers stretched from the 8. E. horizon 
to the Zenith. 

6-40 a narrow greenish streamer appeared a litile' above Leo 
Minor, and gradually increasing in length finally reached, Aurigle. 
Two miuutes later a bright red streamer rose from the S., and joined 
the former near L Aurigre, when suddenly the whole space between the 
two streamers was filled with a number of rays of various tints, bright 
crimson, rose colour, orange, light green, and white predominating. 
This lasted only two minutes. 

6-45 the N. was almost free from Auroral light. 
6-48 the S. E. was covered with small cirro-cumulus douds, and in 

colQur bore a striking resemblance to the hue of the western sky at 
sun-set on a fine evening. Green auroral light ill the S. 

6-55 Streamers radiated in every direction from, Aurigre, reaching 
~he horizon in the S.S.E. and S. W., but stretching scarcely balf so far 
III the N. 

7-7 the wllOle sky,with the exception of a small portion of Taurus 
was covered with streamers. 

7 -10 A pale greenisl~ light covered the whole heavens. 
7 -1~ A red band was forme<l exteutling from the S. W. horizon to 

the Zemth, and 3 minutes later a brilliant arch was <..oompleted by a 
N.E. streamer. 

. 7-.20 The arch was replaced by dull streamers from a radiating 
pOlllt III Taurus. 

7 -~9 A large and very brilliant star was formed near the left foot 
of Aungle by a number of red. pink, ant! white rays, all curved and of 
unequal lengths ; one of the short rays was nearly a semi-circle. 
_. Previous to tbis, the spectrum given Ly a five prism direct vision 
::;l~ectroscope consisted of the strong green line, with occasional faint 
g~lmpse.s of two more refrangible lines, and a red line not always clearly 
(hscermble. But when the instrument was turned towards the most 
brilliant of the curved rays forming the star in Aurigm, the red line 
stood out stronger perhaps even than the green. 

7-35 A few red streamers in the N., and an arch of red light from 
Urea to S. of Caslliopea. 

b t 7-46 An orange coloured banu from thc N.N.E. horizon to 
e ween a. and fJ Aurigm. 

and ~~. A few green rays shot out from fJ Aurigw towards the S. W. 
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7 -35 Streamers from (3 Aurigle through Polaris. E. very red. 
8-0 Bright retl clouds about 45° above the S. W. horizon. Sky 

nearly overcast. 
8-27 ])rizzle. Red glare through the clouds. 
11-0 Sky only half covered. No auroral light. 
During this display of the Aurora. the magnetic curves had to be 

supplemented by scale readings, since the movements of the magnets 
were too extendea to he registerE'tl on the cylinders. The magnetic 
storm hegan shortly after 2 p.m., with an increase of both components 
of the intensity. From 4 to 11 the storm was at its height, and during 
the whole of this time the oscillations of all tllC magnets were very 
extended. The character of the disturbance then completely changed, 
and the long oscillations gave place on all the curves to a succession 

I of short antI rapid vibrations. 
It is rare that the three lllagnetic curve~ present sU'ph a striking 

similarity in their simultaneous movements. The most rapid variation 
of the Declination llcc(lle was Letween 811 :l()m amI 8h 53m, during 
which time the needlc movetl )0 2:l' :l4" from N. towards W. 
At thc same time the Vertical Force magnet was thrown off its balance; 
lJUt the Horizontal Force ma.gnet was comparatively quiet between 8-30 
antI 9 p.m., its greatest tlisturbance O('currillg 4 hours earlier, when the 

I movement wa.s so rapi(l [IS to leave 011 the sensitive paper only the 
thinnest possihlc traee of its long sweep of 4'0.30 inches. Between 
411 ;lHm and 5h 5111 the H.F. Ilismillishl'll hy the great amount of 0'1260, 
its whole mean value for 1871 being only 3'6209. Its immediate increase 

, was as rapid as its decrease. 
The H.F. vil)ratiollH gradually dilllillishe(l in amplitutle from 10h 

:10111 p.m. to 7 a.m., when the magnet returned to its normal condition; 
hut the ])eclination magnet eoutim1l'(1 ill an agitate(l state until after 
10 a.m. 

Bcsille!; thiH litOI'm of the 4th there was a slight disturhancc of the 
Declinatiou from H to ):.? p. m. OB tIle 1 ilth, amI a somewhat greater 
perturhation from midnight to I }I. m. on the :..>oth. 

There was also a cOllsilleral,1c similarity in the Declination curves 
of the 2fith, 27th, and 2Htll, the dlief distnrhancc hcginning at 6 p.m. 
011 the 2Uth, at ahout 7 p.m. on the 27th, and still later on the 28tli. 

-



9 

,~toltyyurst ~ hserbato r~· 

Lat. 53." 50' 40"~. Long. 9: 11 52~.68. w. Height of the Barometer. 

above the sea, 381 ft. 

~1 E T E () It 0 LOG I CAL REP 0 R T 

For March, 1872. 

-~-~. ---. ~ --'======Y;=;=can=-=t=Ol' the 

lt~~ult~ of Observatioll:; taken dttring the lUouth. 

Mean Reading of the Barometer ....................... 29'310 
Highest on ~he 10th ...... 29'862 
Lowest on the 28th .. , ... 28'667 

Range of Barometer Readings ...................... '" 1 '195 
Highest Reading of a :i\'Iax. Therm. on the 6th ..... 60'0 
Lowest Reading of a Min. Therm. on the 25th ... 22'4 
Range of Thermometer Readings .................. , ... 37'6 
Mean of all the Highest Readings ...... ...... ... ...... 50'1 
Mean of all the Lowest ................................. '" 38'6 
Mean Daily Range ....... , '" ... ... ... ... ... ... ... ... ... ... 11 '5 

Deduc:~lt~.~~~ .. ~.~~~.~ .. ~~~~.~ .. ~~.~~.~.~.~~: t 43'4 

Mean Temperature from dry bulb..................... 43'5 
Adopted Mean Temperature ............................ 43'5 
Mean Temperature of Evapora.tion ........... ..... ••• 41 '0 

Mean Temperature of Dcw Point............. ..... .•. 39'4 
Mean elastic force of Vapour. .. . . . . . .. . . . .. ............ 0 '242in 
Mean weight of Va.pour in a cubic foot of air ..... 2'8gr 

Mean additional weight required for saturation .. , 0'5gr 

Mean degree of Humidity, (saturation 1'00).. ...... 0'85 
Mean weight of a cubic foot of air ..................... 53!1'5gr 

Fall of Rain ...... . . . . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . .. . . . .. . . .. 4'7 [.ain 

Number of days on which Raiu fell. ........ ......... 28 

Amount of Evaporation ...... '" '" ............ '" ..... 2'004 

IMt 
25 Years. 

29'449 

30'070 
28'692 

1'378 
56'5 

23'5 

33'0 
4u'8 

:34'5 
12'3 

39'9 

39'8 
37'9 

35'5 

0'209in 
2'4gr 

0'5gr 

0'85 

5'463gr 

2'998in 
17'9 

1'7~ 



No. (If days ill the month on 
which the prevailing wind was 

Mean Velocity in miles per hour 

Total No. of miles for each 
Direction .. , ... '" .............. , 

10 

I : 1 :'I~I~I+I"i-1 ; I N; 
il'> '519'219'0112 '2111'31 9'5 Ill .41 5'5 
I - I \ I i 
1300 113311~1584124491114211642113~ 

The total number of miles registered during the month was 7795. 

The max. Velocity of the wind was 41 miles per hour. Direction W. 
by 1\. 011 the 18th, at ;; p.m. 

Mean amount of Cloul.l, (an overcast sky being inJicateu by 10'0) 7'2 

In the month of :March, the highest reading of the Barometer 
during 25 years, 'was on the 6th, in 18;32, amI was ... '" ...... 30'401 

The lowest 31st, 1860 .............. 28'199 
The highest Temperature :!5th, 1871 .... ..... ...... 68'0 

The lowest 4th, 1866 ............. 14'5 

The highest adoptd mean temperature of I 1871 
the month ..................................... ~ . 

The lowest 1855 
----0----

The readings of the Barometer are taken from Barrow's Standard, 
and have 1)eC11 corrected and reduced to the temperature of ;~2°, but not 
to ~ea level. The max. anu will. temperatures are ohtained from the 
patent instruments of 1\ egretti awl Zamum, awl the other temper:ttures 
from the hygrometer hy thc saIne Opticians. These illstnUlwuts have 
all heen eOlllparell by MH. GLAIsmm with those at (;reenwich. Both 
the directioll an (I velocity of tll(~ wintl are f:,riven by a self-registering 
Anemometer, by Heck. The Hygrometrical results have been calculated 
frfllJl (;lai:-;her'H tal)les, intI Eclitioll. 

--·--0----

This month haH l,eell rcmal'kable for the COllHtaney of the haze amI 
raillfall, ancl for the low llleall I\;adillg of the Barometer. Mist pre
vaile{l fro1Jl the I st to the 7th, awl also Oil the 11th, 15th, Wth, amI 
:.!7th. 

,),he raillfall was I '8~i) illdl ahove the average for :\larell; the 
mean fol' tIl(: last i4 yen,rc; J)(;i!l~ fesH than' three illehes. The reacting 
of the Bal"!l!wter ror tlJ{: IIlf!lltJI waH O':!,~8 le."<" thall that for last :\Jarcb, 
allJ o-I;;!) Idow tlte Ill': .. :; ror :!.-, yearH. Snow fell every (lay fmlll the 
~Oth to till: ~;,tlJ, iJoth illellille.l. 

Thepc \Va,,; ha,i! Oil tlJ(: :2:-;UI allll ~(;th ; and thuIHler itn<llicihtning 
hetweell H1.\ alld IlIll!! p.lll. Ill! tLl: :Mth. .A IUllar halo was observClI ou 
the I!lth at tell lUll., it:-l dia'J1eter measured 4;". With the exception 
of ,~ few irre:,;ulal' 1fI0VC'llWlItH lwtwt;en Heven p.llI. ou the IHt and the 
evening of the :!.lJd, a/ld from tl:r! 7th to the morning of the !Jth, 
the self-reLonliug 1lI<t,:!"'I(.:iH were \el'y 'luiet previous to the Wth, 
but (luring the remaill{ [(:1' of the llIollth there were a suceessioll of dis
turlmllce8, hut UOlle of auy great \·ioiclH'e. 
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~tonllyurst @bscrbafory. 
-------------

Lat. 5;).0 ;jU' 4()":\. Long. 9 111 52.di8. w. Height of the Barometer 

above the sea, 381 ft. 

----~~---

~l E T E () It 0 LOG 1 CAL It E P 0 It T 

For April, 1872. 

~-~-c==~=~====_-=-~_,---~=:c..~:,_=~,--~~==-:-====.=.= 
Mean for the 

Ite~ults of OlJst'l'\·atioll.' taken till ring the month. 

----~------~---~~-~-- -----
Mean Heading of the Barometer .................. ..... ~V·477 
Highest on the 11th ...... ~~O '042 
Lowest on the 2~lld ...... ~s '776 
Hauge of Barometer Headings .. , ...................... l'2G6 
Highest Reading of a ~Iax. Therm. on the 12th .. ... 65'4 
Lowest Heading of a ~lill. Therm. un the 1Vth ... 30'2 
Hange of Thermometer Healling:i ..................... , 30'2 
Mean llf t\11 tlle JIjght.:st Heallillgs ...... .......... .... :-»'5 
Mean of all the Lowest.................................... 39'0 
Mean Daily Hauge.......... .. . .. . ...... . .. ...... ... .. .... 15'5 

Decluc~~~l~~~~~.~~~ .. ~J.c~\.n .. ~~~~l.l~ .. ~~.~~.n. ~~. ~~~~: ~ 45':l 

Mean Temperature from (h'Y hulh .. ; ..... ".......... 45'3 
Adopted .Mean Temperature........................... 45'3 
.Mean Temperature of Evaporation..... .... ...... ••. 42'5 

Mcau Temperature of Dew Poiut....... ............ ••• 39'31' 
Mean clastic force (If Vapour ............................ 0'241in 
Mean weight of Va.pour ill l\ cubic foot of air..... 2'Sgr; 
Menu additional wcight l'clluireti for saturation ... 0'7gri 

I 
Mean degree of HUllli(lity, (satura.tion 1.(0)........ 0'80 I 
Mean weight of a cuhil' foot of a.ir ..................... 540'/gr 
Fall of ltaill ............................ , . . . . . . . . . . . . .. . .... . 
Number of days on which Rain fell ................ .. 
Amount of Evapora.tion ............................... . 

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

3'675in l 
20\ 

2'2231 

l~t 
25 Years. 

29'490 
29'959 
28'792 

1'167 
67'3 
29'0 
38'3 
54'0 
38'3 
15'7 

44'7 

44'7 
41'9 
38'S 

0'237iu 
2'Sgr 
0'7gr 

0'80 . 
541'8gr 
2'501in 
15'0 

2'820 
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No_ of d:;:~; the ~~:t: ;" i'~l- :,11 ~E ,E':_jl S--.:--I S2' "II'~5~11--lwO--1 N: I 
which thc prevailing wind was ".., ~ :.: ~ 

I ~Ie:~V cloCi~;'~:l miles per hour i ~'O !13'4 110 0: 8'3! II) ()'(i ; 11'lj
I

18'7 
: 1 I; i I _.1 

I Total Xo. of miles for cal'll --, ~,' ~~2 !i 12~2::, il:)' :)U6 ill-~:H! n)4 :12(j721~344i:'"., 
1_ . ____ ~~recti()Jl ~~.... . . . . .. . .. . . . . I 

The total nUlllbel:-;)f-mii~; registe~~(l~;~ri~~-tl;~nollth w:~79~ I 
The max. Y clocity of the wind was 34 miles per hour. Direction W. I 
Oil thc 8th, at '; a. m. 

:\l(~al1 <lllwtlllL of Cloud, (all overcast :;ky lJCillg inaicatc(l hy 10'0) (j"! 

In tlw /ll(Juth of ~\.pril, the highest reading (If the Barometer 
during :';;'j years, was on the ~:ZlHl, in 18.')5, aJl(l was ............ 30'1!11 

The lowest .. ;;th, 18(ji:) ............. 28'358 

The highest Temperature 
The lowci':it 

lth, l~.)": 

I ~tb, }.)\j": 

The highest adopted mean telll}ll:l ;,llll'l~ of I 1.)1 ;, 
the month....... ......... \ 

The lowest :11 
.. ----()---

74'1 
24'7 

48'5 

40'S 

The I'cadill.:::i of the Ban'llH:h'r are tHkcll i'rolll Barrow't; ~tatlllal'd, 
a!Jd Lave h( '.'11 ('OlTectc(l :tlJ(l ]'l'(111('('11 tIl tIll: il'lJlJlcratul'c of ;I~o, hut Hot 
to ~ea len·l. 'I'Le lUax. awl lIJill. t.('Jllpen~tlln;H Hro ohtainell fl'om the 
l:atclIt imJ I'lil. :elltH of :;; l'~"r(;H i alld Zalnl.nt, awl tlte othct· temperatures 
) /'O1ll tiw 11) gl'()llIetvl' 11,'i the .'allw ')1 ,ti('ialls. These iIlStl11111CUtS have 
i!lIl:ecll ('(Hll])arl'd lJ'y :\1 I:. (; 1.\ I,-;III.J: v'ith tLI'''l~ at (;t'ccllwich. Both 
t111; (h·ceti .. ll .. !Hi ye]w·jLy (,I t I'l' '\'illd arc ~',i\'cll by a self.rcgiMtcril1g 
Alll'lllUl!ld('J', }/y Hcel:. '1'11(; 11 ygnJillctrind l'l'bll!tSJUWC Leoll calculated 
frotH (.Jaitiliel"'; talJlcH, ~lHl Ellitillll. ~. 

(/. 

TIll! raillfall i~; far aboy\; th, :\\·(!'a;.:() fIll' ;\I'1'il. Huow fell 011 the 
:.!:;cl, ·ltll, ;1",1 :!If,t; :tw111ail 1>11 the ·lth, lSth, I!ltll, ~anl, 24th, anu 26th. 
Therc WeI'(; tJlllwlcrstorIIIH ()11 the :!:~\'(l, :!·lth, :!;,th, and 26th. A lunar 
halo 4·1-' ill diallletcr waH seen at 1O·;{0 1'.111. Oll the 15th, The Cuckoo 
was fi1'f:!t IwaI'(l Oil the ~Ijtlt. 
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Auroras were observeu on the 3rd, 10th, anu 15th. 

That on the 3rd was slight, anu unaccompanied by any magnetic 
disturbance; it was visible at ti-30 p.m. 

On the 10th the display lasteci from 7-30 p.m. until after miunight. 
At 7-::W 11 band of light extended from the N.W. horizon to the zenith, 
hut the sunlight being strong at the time, and the hand near the set
ting sun, the nature of the ligut l'ouldnot be accurately determined. 

At 8-10 p.m. a strong auroral light due N., and a small white 
cloud near the zenith. 

S.35 the green auroral line was strollgest in the spectroscope 
when pointed a few degrees above the N. horizoll, and coulu. be traced 
upwards to the zenith, and near the horizon from E. to \ Y. S. W., 
whilst the unassisied eye could only detect the light near the N. 
horizon. 

8-4,>. An arch (If pale-green light HO or 7° in breadth extended 
from Lyra to Orion. The top of the arch was a little abo~'c Cassiopea. 

8-50. Three magnificent streamers burst forth E. of Cassiopea, 
and reached as far as the head of Draco. These were n.t first of a pale 
~reen cQlour,but changed in a few secolllis illto a deep green, the upper 
extremities turning re~L They were visible for ahout 30s or 40;;, and 
were followed by waves amI Hashes of light, whieh slleeecilcu each 
other with great rapidity, passing from the horizoll to neal' tiw zenith. 

U-5. The wavy motion ceased, and withiu two minutes the whole 
~. sky was covered with inuumerahle green and black streamers, the 
former extending to the zenith, the latter rea.ehiug a ma.ximum height 
of 45°. Then the W:Wes au:ain returned, the E. and \\'. assumed a. 
reddish hue, and a retl l)a);d stretdlC\l hom the .N. horizou through 
Polaris to near f:3 U rStt'. :\. E. three brecn bands . 

. H-19. The light of the arch became stronger. The streamers 
val1lshed. A few putrs of light passed a('r08S the I:!ky. The light in 
tho N. aml a few pale streamers were all that ('oul,l be seen of the 
Aurora. for more than an hour, but at ll-W there was a second display 
of green and bla('k streamers l't.!1\('hing 60° above the horizon from 
Cygnus ill the Eo to Gemini in the W. 

11-15. A broad pale green streamer trum l\. horizon to Ursa 
M,tjor. 

ll·;{O. Another hroad band from ~. horizon to Zenith, and a 
small white cloud in Cepheus. A few waves from N. 

. 11·45. A small streamer in the N.; auroral light gl'aUUally 
du,appearillg. 

12·30. A fret;h outburst of the Aurora. 

" '~'he magnet~ Were not greatly dil:!turhed during this a.urora, the 
1H lllClpal movemont being that lIf the V. F., 1\110. consisted of one long 
'U~tl.lllore or less regular swoep from its maximulU at S p.m. to its 
Inlll1~num at about ~-40 u. m. The magnets did not rtltUrD to their 
nonnal state before 6-30 p. Dl. 011 the 11th. 
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The ~\ur()ra on the 15th was first observed a.t 8·2 p.m., when a. 
yellow bawl was ::;e011 llue K., antl a. red streamer from the N.E. 
horizon through Cygnus. 

S·4. An arch of yellow light extended from a poiut 10° N. (If 
('ygllUS to the j'Ieiallos, the top of the a.rch passing just beneath 
Cassiopea. 

:-;.;{;,. The space IJCtwcen Hen'nlcs alitl T.Hlrns, from the horizon 
to the Zenith, was completely tilled with yellow and red streamers. 

1;·43. "\ 1)1'Oall yellow 11and ill tlic K. intersected the arch whieh 
llatl ill<:reased in hrilliancy. .\ltefllate ycllow amI IJlack streaks N. aUfl 
~. \1,'., allli :>everal red streamers from N.E. horizon through UygllUS to 
it little S. of Frsn :'Ilajor. This only lasted three or four minutes. 
The arch then faded away gradualli 

9-30. Only a slight auroral light ~.~.E. 

The Illoon light was strong (luring this aurora, and there was a 
lIlarketl ahselH.:e of morc than a ffLint trace of the wmal greenish light. 
The magnctic HtOl'lll which ;WI'Ollll':Lllit.!11 this aurora cOlllmelll·ml. before 
three a.m. 0:1 the I ;,th, awl lastcil for more than two days. It was 
principally felt lly the Declinatioll allli V.F. magnets, the 1Il0Yelllent!:l 
},eiJl;.j ,"ery Hillliial' (Ill the ].>th awl lIjtlt. The irregular movements on 
the 17th anti 18th were also nUUlerous, hut the magnets then remnined 
;_t:.~ady until the cnll of the mouth. 

1. __ . ________________ _ 
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~tonn~urst ~hstrhatorll· 

Lat. 53. 0 50' 40" N. Long. 9m 52s.68. w. Height of the Barometer 

above the sea, 381 ft. 

METEOROLOGICAL REPORT 

For lIay, 1872. 

Results of Observations taken during the month. 

Mean Reading of the Barometer ....................... 29·495 
Highest " on the 1st ...... 29 '931 
Lowest " on the 7th ...... 28 '800 
Range of Barometer Readings ......................... 1 '131 
Highest Reading of a Max. Therm. on the lst 67 '0 
Lowest Reading of a Min. Therm. on the 18th . .. 32'7 
Range of Thermometer Readings .. , ............... , ... 34'3 

Mean of all the Highest Readings ..................... 56'7 
Mean of all the Lowest.............................. ...... 42'1 
~Iean Daily Range.. ....................................... 14'6 

Deduc:!l~~.~l.~ .. ~~ .. ~~~~~ .. ~~.~.~.~.~~:' 47'7 

Mean Temperature from dry bulb..................... 47 '8 
Adopted Mean Temperature .......... " .............. .. 47'8 
Mean Temperature of Evapora.tion .. .. . . .. .. ....... ••• 45'0 
Mean l'cmperature of Dew Point............. ........ 41'9 
Mean elastic force of Vapour ............................ 0'265in 
Mean weight of Va.pour in a cubic foot of air ... .. 3'0gI 
Mean additional weight required for saturation ... 0'7gr 
Mean degree of Humidity, (~aturation 1'(0).. ...... O·tH 

Mean weight of a cubic foot of a.ir ..................... 538'2gr 
Fall of Rain ............................... , '" ........... , ... 3 '20'2in 
Number of days on which Hain fell,........ ... ...... 28 
Amount of Evaporation .... ............................ 3'581 

Mean tor the 
lost 

25 Years. 

29'518 
29'937 
28'967 

0'970 
72'8 
81'6 
41'2 
59'8 
42'5 

17'3 

49'5 

49'9 
49'7 
46'4 
42'9 

O'278in 
a'2gr 
O'9gr 

0'75 
536'5gr 
2'43Oin 

14'U 

3'848 
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Ko. (If days in the month on i_~1 N~i'_~_1 HE --I S I ~w I~I~ 
which the prevailing wind was I 2 ';' I () 0 I 0 I -1 lIS 0 

Mean V clocity in-mi;c~-~cr hOU~r ;~I 90 I~i-O I~; F~ i~~ ~ 
Total No. of miles for each --r- I : I I I I I 

Directi{!}l ....................... , i aG:? (')1:3i 0 0 0 13043898 0 

l-;n~e t~~l ~umber ~f~iles regi~tereJilil~~~-tlw m;;lth wa;707-7-.--

I 
The max. V clocity of thc wind was 30 miles per hour. Direction S. W. 
on the 4th, at II a.m. 
M~an amount of Uloud, (an overcast sky being in,licate(l by 10'0) 7'9 

In the month of May, the highest reading of the Barometer 
during 2':> years, was on the 22ml, in IS55, and was ............ 30'124 

The lowest" 1st, 1858 ............... 28'504 
The highest Temperature 
The lowest 

Hlth, lSG4 

4th, 165.) 

The highest adopted mean temperature of '}848 
the month .................................... \ 

The lowest 1853 
---0----

55'} . 

45'0 

The readings of the Barometer are taken from Barrow's Standard, 
and have been correded and reduced to the temperature of 32°, but not 
to Sea level. The max. awl min. temperatures arc ohtained from the 
patent instruments of N egretti an< 1 Zam 1 Ira, alH 1 the other temperatures 
from the hygrometer by the same Opticia.ns. These instruments have 
all been cOIIl})ared by M!t. G LAIHII El{ with those at Gl'l)ollwich. Both 
the direction and velocity of the wind are given by a solf.registering 
Anemometer, hy Bede The Hygrolllctrical results have bcen calculated 
from Glaisher's tables, 2w1 Edition. 

----0----
The fall of rain for the month was not very much in excess of 

the average for May, hut tho number of days on which rain fell was 
nearly douhle the mean for the last five a11<l twcnty years. Tho mean 
temperature was also low. 

There was a thunderstorm at nine p. m. on the 9th, and thunder 
was hoar<l on the) 5th. 

Hail fell on tho 6th, 11th, 21st, and 31st. 
Slight snow on the 18th and 19th. 

A Lunar Hainhow was seen at 11 p. m. on the 22wl during the 
I,artial eclipse of the moon, ()nly a small portion of the arc was visible, 
attaining an a.ltitude of about 20° ahove the E horizon. The red, 
orange, aIHl hlue of the arc were very (listinct for 11 (lul1l'tcr of Ull hour, 
when heavy clouds cOlJJpletely covered the sky. The change of colour 
during the eclipHe was very marked hoth ou the sky aUll OIl the 
landscape. 
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~tonllyur5t @ hstrhato ry. 

Lat. 53. 0 50' 40"~. Long. 9m 52.,.68. w. Height of the Barometer 

above the sea, 381 ft. 

METEOROLOGICAL REPORT 

For June, 1872. 

Reciult:; uf Observations takell during the month. 

Mean Reading of the Barometer ... , ................... 29·:391 

Highest on the 16th ...... 29'835 

Lowest " on the 9th ...... 28'757 
Range 'of Barometer Readings ........... ,. ... ... . . . ... 1 '078 

Highest Reading of a Max. Therm. on the 18th ..... 81 '5 
Lowest Reading of a Min. Therm. on the 6th 34'7 

Range of Thermometer Readings ................ '" ... 46'8 

Mean of all the Highest Readings...... ..... ... ...... 65'2 
Mean of all the Lowest... ......... ... ...... ...... ... ...... 49'5 

JYlean Daily Rallge ......... " ... . .. ... ... ... ... ... ... .. . ... 15'7 

Deduc:~;d~~~~~.~~~ .. ~~~~ .. ~~~~.~ .. ~~.~.~.f .. ~~~: f 55'6 

Mean Temperature from dry bulb..................... 54'7 
Adopted Mean Temperature ....... ...... ............. 00'2 
Mean 1'emperature of EYaporation ... . .... ...... ••• ;,,)2'5 I 
Mean Temperature of Dew Point ............... ". ••• 49'9 I 
Mean ela::;ticforcc of Vapoul'.... . .. ......... ..... ...... 0 '360in, 

Mean weight of Vapour ill a cubic foot of air ..... 4'0grl 
Mean additional weight required for saturation... 0'9gr 

~Icall degree of Humidity. (saturation 1 ·UO)........ 0'8:3 

Mean weight of a cubic fout uf air ..................... 5:n'9gr 
E'a11 of llaill .. ,', ........... , .. , , ....... , , ........ , .... , .. , ... 5"040in 

~ul11hcr of days on which HaUl fell.... ..... ......... 25, 

Amount of Eyaporation ......... ......... ......... ..... ~':.?43 I 

Mean lor the 
ld.;t 

25 Years. 

29'527 
29'900 

29'004 
0'896 

76'9 
39.2 

37'7 
65'1 

48'2 

16'9 

54'9 

,)·,1:"6 

54'S 

52'2 
49'0 

U"360in 
:l'9gr 

O'9gr 

U'79 

531'lgr 

3'755in 

17'5 
3'75:~ 
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I No. (If days in tlle~~llth Ol~--T N 1 ~~-I £-1 SE -11~I-=-i~1 NW 

which the prevailing wind was I 0 2 I 1 O. 2 I. 10 I 15 0 

-;~Ci~;;" milcs~erhour 1 0 i5'61~'fo Illoll~'~19'0\ 0 
TO~~~~n o-c;,;~~~~~~~--0 \2681233\ 0 1527126+243\ 0 

The total number of miles registered during the month was 6889. 
The max. Velocity of the wind was 29 miles per hour. Direction WSW 
on the 22nd at 8 a.m., and on the 28th at 1 p.m. 
Mean amount of Uloud, (an overcast sky being indicated by 10'0) 8'0 
In the month of June, the highest reading of the Barometer 

during 25 years, was on thc~7th, in 1867, and was ............. 30'206 

The lowest" 12th,1862 .............. 28'632 
The highest Temperature 28th, 1857 ...... ... ... ... 84'6 
The lowest 30th, 18.56 ............. 34'2 

The t~t::~!thd~~~~~ .~.~~~ .. ~~~~.~~~~~~.~~ ~ 1858 ........ ..... 59'0 

The lowest " ,,18.")6 & 1860 ... ............ 52'2 
---0---

The readings of the Barometer are taken from Barrow's Standard, 
and have been corrected and reduced to the temperature of 3~, but not 
to Sea level. The max. and min. temperatures are obtained from the 
patent instruments of N egretti and Zambra, and the other temperatures 
from the hygrometer by the same Opticians. These instruments have 
all ~en compared by MR. GLAISIIER with those at Greenwich. Both 
the direction and velocity of the wind are given by a self-registering 
Anemometer, by Beck. The Hygrometrical results have been calculated 
from Glaisher's tables, 2nd Edition. 

----jO---

The month was principally remarkable. for the number of thunder 
storms; they occurre!l on the 7th, 8th, gth, 18th, 24th, and 27th. 
Thunder was also heard OIl the 17th, 19th, and 21st. 

The heaviest daily rainfall was 0.771 in. on the 19th. Between 
5 and 6 p.m. on the 24th, there was a fall of 0.342 in., but the total 
fan an that day was only 0.738 in, On the 14th and 21st slight fog in 
the morning. 

There were two I'ather considerable disturbances on the self-record
ing magnets towards the beginning of the month. That on the 3rd 
commenced at about 2 p.m.; the H. F. and V. F. curves. presented a 
somewhat striking similarity of fonn. ' 

On the mornin~ of the 10th a sudden decrease of intensity threw 
the V.F. magnet oft its balance shortly after midnight, and produced a 
aimilar, but much slighter, movement of the H. F. needle; the Declina
tion magnet was moved at the same time rapidly towards the West. 
Slighter perturhations occurred on a few other days. 
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,Stonyyutst Q9 bserhato rn· 

Lat. 53.\) ,jO' 40" N. Long. 9111 52~.68. w. Height of the Barometer 

above the' sea, 381 ft. 

METEOROLOGICAL REPORT 

For July, 1872. 

===~====:c...==-==-=--,_-==--c __ 
Rc:!ults of Obs~rvIlLi"ll' taken dllrittg the month. 

Mean Reading of the Barometer ....................... ::!~·474 
Highest on the 4th ...... 29'781 
Lowest on the t'th ...... 29 '254 
Hauge of Barometer Rcullille;s ................... '" ... 0'527 I 

Highest Heading oia. Max. Therm. on the 21st ..... 83'8 
Lowest Heading of a Min. Thcun. on the 30th .. . 42'0 
Hange of Thermometer !tcauiugs. .. . . . . .. ............ 41'8 
Mean of all the Highest Ueau.illgs ..... , .............. 71 '3 
Mean of all the Lowest.. ........... " ........... , ...... ... 5:J'3 
Mean Daily !tange .................................. '" ... 18'0 

Dedue:~~},l~~~~.l)l.~ .. ~~~ .. ~~~~.~ .. ~.~.~.f .. ~~: ~ 60'4 

~lcall Telllperature from ury LulL..................... 60'5 
Adopted illean Tempcraturc ............. ...... ....... 60'5 
Mean Temperature of Evaporation.... .... ......... 57'5 
Mean Temperature uf Dew Point.................. •.. 54'9 

:Meall elasticforce ui Vapour ............................ 0'431in 
Mean weight of Vapour in a cuLil! foot of air .... 4'Ugr 
.Mean additional weight required. for saturation... l'lorr 
Mean llegrec of Humidity, (saturation 1'00).. ...... 0'83 
~Icall weight of a cuLic fO(lt of air .................... 523 '6gr 
Fall of Haill ............ . . . . . . .. . .. .......................... 4 '490in 
Number uf <lays 011 which Rain fell. ........ ......... 21 
~\lllount of Evaporatioll ............ ............ ........ 5'016 

-----_._-

Yean tor the 
IdSt 

25 Yeal's. 

29'510 
29'879 
29'010 

0'869 
78'3 
42'1 
36'2 
68'0 
51'0 
17'0 

57'6 

57'9 
57'8 
55'0 
52'4 

0'39<Hn 
4'4gr 
l'Ogr 

0'82 
527'2gr 
3'886in 

16'7 
4'074 
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No. of days in the month on I-N
o
.1 N

7
-E I E

2
'I sl

E 1~1 II R5
w 

II *}w41 N}W 
which the prevailing wind was 

Mean V clocit;in miles per hour I 0 100917031 I 509 1 s 09 i 507160911 

-T-o-t-a-l-l'-T-o-. -o-f-m-i-Ie-s-f-o-r-ea-c-h--!I I I IT 1 I 1 1 
__ ~!_re_c_ti_on_~ .. _ .... _ ......... _ ... _. 0 111641350 1~.e}4210641782166i 

The tota.l number of miles registerecl during the month was 4668. 
The max. Velocity of the wind was 23 miles per hour. Direction 'V 
on the 1st, at 2 p.m. 

M0an amount of Gloud, (an overcast sky being indicated by 10'0) 6'8 
In the mouth of July, the highest reading of the Barometer 

during 25 years, was on the 24th, in 1868, and was ............ 30'112 

The lowest" 14th, 1853 ............. .. 

The highest T~mperature " 15th, 1868 ............. .. 
The lowest 1st, 1857 ........ " ... 

28'670 
88'} 
36-0 

The tt~:~!t~d~~~~~ .~.~~ .. ~~~:.~~~~~e .. o~ ~ 1852 ........ ..... 63'0 

The lowest " ,,1851 & 1853 ............... 55'5 

---0---
The readillgs of the Barometer are taken from Barrow's ~talldarll, 

nIHI Lave tJCCl1 corrected and reduced. to the temperature of 3~(), I.mt not 
to ~ca level. '1 he max. aud. min. temperatures are obtained from the 
lJatcllt indrumcnts of Negretti alld Zambra, and the other temperatures 
11'OlU the llygromctcr lJY the same Opticians. These instnlmellts have 
all been cOUlIJared by MH. GLAI~llER with those at Greenwich. :Both 
the dm:etioll auJ velocity of the wind are given by a solf-registering 
AneDloDlcter, by Beck. '1 ho Hygrometrical results have bccn calculated 
from (jlaishcr's tables, 2nd Edition. 

---0---
" The ~o. of miles registered on the 10th was lost. 
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The thunder storms this month have far exceetletl in violence, 
those of June. They occlUretl un the 7th, 12th, 24thf25th, 26th and 
29th. Thunder was also heard 011 the 6th, 11th, 22nd and 27th; and 
lightning was seen on the 30th. 

On the 24th thunder was heard throughout the greater part of 
~lle day from 3 a.m. to 7 p.m., and the storm passed twice almost yer
tically over the observatory. The fall of rain Letween 611 45m and 711 
a.m., was 0'0 of an inch, and at this time the wilHl backed through a 
complete revolution in about 20 minutes. The total rainfall for the day' 
'Yas 1'07 inch. At about 4h 15m p.m., a poplar tree was struck lIy 
hghtning, many of the branches being cast to a distallce (If frum 90 to 
] 00 yardS, & one or two driven with great force into the ground. The tree 
stands in a hedge two feet high, and the lightning seems to have struck 
the tree close by the hedge, antl to have travelled upwards to within a 
few feet of the top. 

During a considerable portion of the 25th, thunder twas frequently 
heard, and the storm was violent at 11-40 a.m. and 7-30 p.m. 

On the 26th two distinct storms approached together, one coming 
from the ~. W., and the other from the Eo 

With the sole exception of the last mentioned storm all the 
thunder-storms of the month came from between W. N. 'V. and S. The 
only accidents in the neighbourhood from lightning were the death 
of a cow and SOllie sheep, and the destruction Oi two trees. 

The self-recording u.agnets were remarkably steady during 'ilie 
thunderstorms of the ~4tb, ~rth and 26th. 

. The only magnetic disturbances worth notice were those on the 
evemngs of the 7th and 8th, the continuous perturbations on the 
21st,. an.d the unusual similarity between the three curves of the 
pechnatlOn, H.F. & V.~'. magnets during the disturbance which lasted 
rom 9 p.m. on the 27th to 2 a.m. on the 28th . 

. On .the 18th between 3 and 4 p.m. a cock of ha.y, a.bout half a 
cwt. m wetght, was raised by a whir) wind to the height of 300 or 400 feet, 
and then scattered in every direction, SOlUe of it falling at the distance 

l
off more than a qua.rter of a mile. The rest of the ha.y in the field was 
e t undisturbed. 
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~t()nugurst ®hstrhatarn· 

Lat. 53. 0 50' 40" N. Long. 9m 528.68. w. Height of the Barometer 

above the sea, 381 ft. 

METEOROLOGICAL REPORT 

For August, 1872. 

Re,;ults of Ohscl'vation" taken dllring the month, I 
Mc.·m tOl' the 

l.lst 
i 25 Years. 

-M-e-a-n-R-ea-d-in-g-o-f-t-h-e -Th-a-ro-m-et-e-r-.. -.. -. -.. -.. -.. -.. -.. -.. -.-.. -.. -.~-n-·5-0-5- 29 '500 

Highest on the 27th ...... 29'846 

Lowest " on the lOth ...... 29'012 
Range of.Barometer ReaJillgs ......................... 0'834 

Highest Reading of a Max. Therm. on the 1 ~th ..... 78'8 

Lowest Reading of a. Min. Therm. on tho 31st ... 46'9 

Range of Thermometer Rea.dings. '" ........... , ... ... 31'9 
Mean of all the Highest Readings...... .............. 137 '9 

Mean of all the Lowest ................................... , 51 '8 

Mean Daily Range ........ '" ... '" .. '" ......... , ...... . .. 16'1 

Deduc:~l~i~;.l)~~ .. ~~ .. ~~~~~~ .. ~~.~~.l~.~f .. ~~~.~: f 58'2 

Mean Temperature from dry bulL .......... ..... ...... 5S';' 

Adopted Meau Temperature......................... . 58'4 I 

Mean Temperature of Eva.poration ..... ; ....... "0 55 '011 

Meall Temperature of Dew Point. .. .... ...... .. •. .• 0 5:3 '1 
Mean clastic force of Vapour ............................ 0·.105illi 
Mean weight of Vapour ill a. cubic foot of air..... .j, '5grl 

Mean adJitioual weight requireu for saturation ... 1 ,ogr! 
Mean degree of Humidity, (saturation }·OO).. ...... ()'83 I 

Mean weight of a cubic foot of nir ..................... 526'5gr
l 

Pall of Rain .................................................. 5'50Uill l\ 

Number of days 011 which Ra.ill fell ................. , :.!l 

Amount of Eva.poration '" ..................... ........ 4'140 I 

29'S89 
28'96~ 

0'927 

76'9 
41'4 

35'5 
67'2 

50'S 
10'4 

57'3 

57'4 
57-4 

54'0 

52'0 

0'391iu 

4'2gr 

O'!'gr 
0'83 

527'5gr 
4'661in 

19 

3'500 



No. of days in the month on 
which the prevailing wind was 

Mean Velocity in miles per hour 

Total No. of miles for each 
Direction ....................... . 

24 

I~I~I~I~I_S I RW I~I NW 
365 131283 

The total number of miles registered during the month was 5997. 
The max. Velocity of the wind was 27 miles per hour. Direction W 
on the II th, at II p. m. 

Mean amount of Cloud, (an overcast sky being indicated by 10'0) 7'0 
In the month of August, the highest reading of the Barometer 

during 25 years, was on the 28th, in 1854, and was ............ 30'111 
The lowest " " 26th, 1853 ...,....... ... 28 '637 
The highest Temperature " 2nd, 1868 ............... 88'0 
The lowest " " 21st, 1864 & 1869 ..... 36'0 

The tt~:~!thd~~~.~~ .~~~.~ .. ~~~:.~~~~~~e .. ~~ ~ 1857 ..... , ... ".. 61'0 

The lowest " " 1848 ...... ......... 52'5 

---0---
The readings of the Barometer are taken from Barrow's Standard, 

and have been corrected and reduced to the temperature of 32°, but not 
to Sea level. The max. and min. temperatures are obtained from tl,le 
patent instruments of Negretti and Zambra, and the other temperatures 
from the hygrometer by the same Opti~ians. These instruments have 
all been compared by MR. GLAIsmm with those at Greenwich. Both 
the direction and velocity of the wind are given by a self-registering 
Anemometer, by Beck. The Hygrometrical results have been calculated 
from Glaisher's tables, 2nd Edition. 

---0---

'--............... ---~--..... -------------------..... --------..... -----
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Thunder was heard on the 8th and 9th, and Lightning seen on 
the 25th, and there were storms on the 6th, 7th, 26th and 30th. Slight 
fog on the morning ofthe 14th. The heayiest rainfall was on the 11th, 
amounting to 1 '243 inches in 24 hours. 

The magnetic disturbances were numerous during the month. 

The magnetic storm on the 3rd was at its height between 10 p.m. 
and midnight. 

On the 9th at about 12-45 a. m. the V. F. rapidly decreased to a 
very low minimum and as quickly regained almost its previous value; 
the movement of the H.F. magnet was in the same direction but 
inconsiderable in amount. 

The storm that commenced shortly before 6 p.m. on the 14th, was 
very violent between 8 and 10 p.m., as also at 4 a.m. on the 15th. 
The rapid decrease of both the H.F. and V.F. components of the 
intensity at 8-45 p.m. on the 14th, was accompanied by a great westerly 
sweep of the Declination magnet. This storm was accompanied by a 
display of Aurora; which was seen at 9-30 p.m., but the cloudy state 
of the Sky prevented all aecurate observations. 

The last great disturbance began about 4 p.m. on the 26th, and 
lasted 12 hours; as before the disturbing force was felt mostly by the 
V.F. magnet. 

---------------------------------------_________ 1 
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09hserhataru· 

Lat. 53. 0 50' 40" N. Long. 9111 525.68. w. Height of the Barometer 

above the sea, 381 ft. 

METEOROLOGICAL REPOHT 

For September, 1872. 

--_._----------=--===--=-=-=--:---:--== 
~Ican for the 

Icl.st lte,mUs of Observations taken llll.ring the month. 

Mean Reading of the Barometer ....................... :.!!)·299 
Highest " ou the 13th ...... 29·757 
Lowest on the 28th ...... 28 '918 
Range of Bal'ometer Readings ......................... 0'839 
Highest Reading of a Max. Therm. on the 4th..... 74'0 
Lowest Reading of a Min. Therm. on the 21st ... 35'1 
Range of Thermometer Readings. .. . ... .. . ... .. . ... ... :~8'9 
Mean of all the Highest Readings...... .............. 61 '4 
Mean of all the Lowest... ...... ......... ...... ............ 49'2 
Mean Daily Range.. ........................... ............ 12'2 

Deduc:!dMM~.~I.~ .. ~.~~.l~ .. ~~~~.~ .. ~.~~~~.~.~.~~~~: ~ 54'0 

.Nlean Temperature from dry bulb... ......... ... ...... 54'4 
Adopted Mean Temperature. ... ...... .. . . .. ... ........ 54'2 
Mean Temperature of Evaporation ... , .......... ••• 51'3 
Mean Temperature of Dew Poiut.................. ••. 48'5 
Mean elasticforce of Vapour ............................ O'340ill 
Mean weight of Vapour in a cubic foot of air ..... 3'9gt 
Mean additional weight required for saturation... U'9gr 
Mean degree of Humidity, (saturation 1·00)........ ()'SI I 
Mean weight of a cubic foot of air ..................... 527'4gr 
]i'all of Hain '" '" ...... '" ... '" ........ '" ... ... ..... ...... 8 '853in! 
Number of days on which Rain fell. ........ ... ... ... 29 I 
Amount of Evaporation ......... ......... .............. 3'024 

25 Years. 

29'506 
30'055 
28'838 

1'217 
72'2 

:36'7 
35'5 
6')·0 

47'1 
15'1 

53'4 

53'9 
53'7 
51'1 
48'5 

O'343in 
3'9gr 
O'SgI 

O'8;~ 

531'7gr 
4'565in 
18'2 

2'264 --_ .. _. __ ._-_._-_._---_._-------- --_._---
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No. (If days in the month on 'I NOT 1 N2E I~o 1 SOE 1~3 1\ ssw 1
1
W
3

1 N6
W 

which the prevailing wind was 

Mean Velocity in miles per hO~ 16091 0 1 0 19081130+20911206 

Tm.I,,!i~n ofoo~il~~oof~~oo~o~~ 1 0 1329 1 0 1 0 1706119421403511820 
The total number of miles registered during the month was 8832. 

The max. Velocity of the wind was 37 miles per hour. Direction S. W. 
on the 28th, at 2 p.m. 
Mean amount of Cloud, (an overcast sky being indicated by 10'0) 7'2 
In the month of September, the highest reading of the Barometer 

during 25 years, was on the 15th, in 1851, and was ............ 30'274 
The lowest " " 22nd,1863 ............... 28'371 
The highest Temperature " 6th, 1868 ............... '85'0 
The lowest 6th, 18;:;5 ............. 30'7 

The l~t::~!thd~~:.~~ .~~~~ .. ~~~:.~~~:~~e .. ~~ f 186:; ........ ..... 59'1 

The lowest" 1863 ......... ...... 50'9 

---0---
'The readings of the Barometer are taken from Barrow's Standard, 

and have been corrected and reduced to the temperature of 32°, but not 
to Sea level. The max. and min. temperatures arc obtained from the 
patent instruments of N egretti, and Zamhra, awl the other temperatures 
from the hygrometer by the same Opticialls. These instruments have 
all been compared by MR. GLAISHER with those at Greenwich. Both 
the direction and velocity of the wind are given by a self.registering 
Anemometer, by Beck. The Hygrometrical results have been calculated 
from Glaisher's tables, 2nd Edition. 

---0---

._-------------._---
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The rainfall during the month has been almost double the 
average, and has only twice been exceeded iu September during the 
last quarter of a century. The heaviest September faHs were 9'2 
inches in 1866, and 9-5 in 1869. The amount of rain on the 2nd, 
9th, and 27th, was 1 '320, 1 -053, and 1 '497 rcspeetively, 

Thunder storms occurred on the 3rd, 4th, and 9th; and light
ning was seen on the 21st and 24th. 

Hail fell on the 9th, 21st, and 28th. 

There was a slight fog on the evening of the' 16th. 

An Aurora was observed at 9-30 p.m. on the 9th. 

The magnetic disturbances have been frequent, but only once of 
any considerable amount. The existence of the disturbing force was 
shown particularly on the declination curve. This was somewhat 
irregular from noon on the 2nd until the morning of the 4th, and 
again from 2 p.m. of tIle same day till mid-day of the lOth; the 
magnet was, however, generally more quiet during the hours from 
noon to 6 p. m. Sil11ilar pertur\)ations were observable from 7 a. m. 
on the 11th, until midnight, and from II p.m. of the 16th to 10 
the next morning. 

The sudden and extensive sweep of the needle towards the ';Y est 
at about 20 minutes past 9 p.m. on the 17th, was followed by a 
magnetic storm wllich lasted rather more than 6 hours. The compo
llents of the intensity were both diminished during this interval, and 
every movement of the V. F. magnet is shown in miniature on the 
RI". curve. The oscillations of the V.F. were very considerable. 

The only other movements of the V.F. magnet worth recording 
Were an increase attaining its max. just before 4 p.m. on the 3rd, 
and another max. at 0·20 p.m. on the 9th. On the evening of the 
29th, there was also some disturbance. 

1------------,-----" 
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~tnnllyurst ~hscrhafnrll· 

Lat. 53. 0 50' 40" N. J ... ong. 91ll 52s.68. w. Height of the Barometer 

above the sea, 381 ft. 

METEOROLOGICAL REPORT 

For October, 1872. 

Results of Obscrvation~ taken during the month. 

Mean Reading of the Barometer ....................... 2!)·236 
Highest " on the 6th ...... 29'931 
Lowest " on the 10th ...... 28 '626 
Range of Barometer Readings ........ ,. ... ... ... ... ... 1 '305 
Highest Reading of a Max. Therm. on the 2nd..... 60'7 
Lowest Reading of a Min. Therm. on the 14th .. 30'6 
Range of Thermometer Readings......... ....... ... ... 30'1 
Mean (If all the Highest Readings ...... ........ ...... 53'0 
Mean of all the Lowest........................... ......... 41'2 
Mean Daily Range.. ... . . .... .. .. .. .... .. .. .... ...... ... ... 1l'8 

Deduc:!rM~y~ .. ~~~~ .. ~~~~.~ .. ~.~~~.~.f .. ~~~~: ~ 46'1 

Mean Temperature from dry bulb...... .. .. .. ...... ... 46'1 
Adopted Mean Temperature ............................ 46'1 
Mean Temperature of Evaporation.. ... .......... ••• 44'2 
Mean Temperature of Dew Point ................. ••. 42'0 
Mean elastic force of Vapour. .. .. .. .. .... ... ...... ... ... 0 '268in 
Mean weight of Vapour in a cubic foot of air ..... 3'lgr 
Mean additional weight required for saturation... 0 '5gr 
Mean degree of Humidity, (saturation 1·00)........ 0'87 
Mean weight of a cubic foot of air ..................... 535'3gr 
Fall of Rain ...... ... .. . . .. . . . ... .. ... .. . .. . .. . .. . ... .. . . . . ... 6 'OO4in 
Numbe(of days on which Rain fell. ........ ......... 30 
Anlount of Evaporation ...... ......... ......... ........ 1'389 

Mean for the 
last 

25 Years. 

29'404 
29'976 
28'653 

1'323 
64:,4 

30'0 
34'4 
54'7 
42'3 
12'4 

47'5 

48'1 
47'8 
45'7 
43'3 

0'283in 
3'2gr 
0'6gr 

0'85 
536'Ogr 
5'330in 
21'4 

1'493 



------------------------------------~-------------

No. {If days in the month on 
which the prevailing wind was 1~1~1~1~I-s I sw I~I NW 

1 3 3 3 1 13 5 2 

Mean Velocity in miles per hour 

Total No. of miles for each 
Direction .. , ................... .. 

The total number of miles registered during the month was 6674. 
The max. Velocity of the wind was 34 miles per hour. Direction S. S. E. 
on the 24th, at 7 a. m. 
Mean amount of Oloud, (an overcast sky being indicated by 10'0) 7'5 
In the month of October, the highest reading of the Barometer 

during 25 years, was on the 29th, in 1849, and was ............ 30 '238 

The lowest " " 19th,1862 ............... 28'139 
The highest Temperature " 9th, 1869 ............... 72'S 

The lowest " " 21st, 1859 .. ...... ..... 25'2 

The lhit::~!bhd~~~.~~ .~.~~~ .. ~~~:.~~~:~.~e .. ~~ ~ 1861 

The lowest " " 1850 

---0----

51'6 

44'S 

The readings of the Barometer are taken partly from Barrow's 
Standard, and partly from an instrument by Adie. The correction 
-0'02 has been ap:r:lied to the readings of the latter on account of differ
ence of height abov,j Bea level. Corrections for index error, capillarity, 
and temperature aTe n(ver omitted, but the observed values are not 
reduced to sea-lovel. The maximum and minimum temperatures are 
obtained fro:n the latent instruments of Negrp,tti and Zambra, and the 
other temperatures from the hygrometer by the same opticians. These 
thermometers have all been compared by Mr. GLAISHER with those of 
Greenwich. Both the direction and the velocity of the wind are given 
by a self-reg~bter~ng Anemometer of BECK. The Hygrometrical results 
haye been calculated. from GLAISIIER'S tables, 2nd edition. 

---0---
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Lightning was seen on the 11th and 31st. Fog prevailed on the 

20th. The Solar halo visible on the same day was very brilliant 

between 1-4.0 and 2-0 p.m., the colours were strong, and the whole ring 

sharply defined at the inner border. Between 6 p. m. 011 the 29th, and 

5 a.m. of the 30th, there was a remarkable fall of rain, the amount 

being about 1'5 inches. During this time the wind was mostly from 

the SSW, and its rate about 25 miles per hour. This was followeLl by 

a hail storm on the 31st. 

The month started with a slightly disturbed state of terrestrial 

magnetism, and cOlltinued thus until the morning of the 8th. The 

only perturbations of any considerable extent during this period were 

those of the Declination and V.F. magnets on the morning of the 

7th, the H. F. magnet not being much affected. The magnets then 

remained undisturbed until about lOh 20m p.m. on the 14th, when 

the most violent storm that has ever been registered. by the Stony hurflt 

photographic magnetographs suddenly burst forth. All the magnets 

were equally affected at the same moment, and the H. F. magnet was 

more violently disturbed at the beginning than at any succeeding stage 

of the perturbations. The storm continued, with the sole exception of 

a short lull on the afternoon of the 16th, until 10 p.m. of the 18th. 

'rhe general character of the movements was the same throughout the 

Whole storm, consisting mostly of extensive oscillations of the Declina

tion needle on either side of its mean position; but it moved more 

towards the West on the morning of the 15th, and more towards the 

North on the afternoon of the 17th. The general tendency of the two 

COlllponents of the intensity was to diminish, except during the after

noons of the 17th and 18th. 'fhere WaS a very striking agreement 

between the Declination Curves of the 15th, 16th, 17th, and 18th during 

-------------------------------------------------------------, 
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i;-the morning hours, the maximum West Deviation having been attained 

at about 6 a.m. on each successive day. During the afternoon of the 

17th the greatest movement of the Declination needle towards the 

West was equa.l to tha.t of the previous morning, whilst the oscilla.tions 

towards the North were greater thlm on the other days of the storm. 

The Range was then 10 46' 50". The movement of the Declination 

magnet was so extensive at about 6 a.m. on the 15th that it fa.iled for 

some minutes to be recorded, but this frequently happened to the V.F. 

magnet, which was also several times thrown off its balance by the 

violence of the disturbing force. From the morning of the 19t~ the 

magnets were exceedingly quiet unW the afternoon of the 28th, when 

the calm was followed by some slight movements, which continued to 

the end of the month. 

1_-- . 
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£tollggnrst 49hserbatotu·· 

La.t. 53. 0 50' 40" N. Long. 9111 528.68. w. Height of the Barometer 

above the sea., 381 ft. 

METEOROLOGICAL REPORT 

For November, 1872. 

Results of Observations taken during the month. 
---I-Yean tor the 

last 

Mean l{,eading of the Barometer ....................... ~!)·183 
Highest on the 12th ...... 29·872 
Lowest on the 30th ...... 28·343 
Range of Barometer Readings .. . . ...... .... .. ...... ... l'o529 
Highest Reading of a Max. Therm. on the 6th.... . 61 '9 
Lowest Reading of a Min. Therm. on the 18th " 26'9 
Range of Thermometer Readings. ... . .. .. . ... ... ... ... 35'0 
Mean (If all the Highest Readings...... ........... ... 49'1 
Mean of all the Lowest.. . .. .... .. .... ... .. .... .. ... .... ... 39'2 
Mean Daily Range ................. '" ......... '" ... ... ... 9'9 

Deduc:~d~:.~~~ .. ~~~.l~ .. ~~~~.~ .. ~.~~~.~.f .. ~~~: ~ 43'8 

Mean Temperature from dry bull)..................... 43'3 
Adopted Mean Temperature.... ... ... .................. 43'6 
Mean Temperature of Evaporation.. . .. . .. .. . ... .. ••. 41 '9 
Mean Temperature of Dew Point ................. '0' 39'9 
Mean elastieforce of Vapour ............................ 0'247in 
Mean weight of Vapour in a cubic foot of air ..... 2'8gr 
Mean additional weight required for saturation '" 0'4gr 
Mean degree of Humidity, (saturation 1'00).. ...... 0'87 
Mean weight of a cubie foot of air ..................... 537'Ogr 
~'all of Rain.. . ... ...... . ..... .. ... ... .. . .. . ... ... ... ... ...... 4 '697in 
Number of days on which Rain fell......... ......... 29 
Amount of Evapora.tion ................................ 1'236 

2S Yeal'S. 

29'465 
30'068 
28'617 

1'451 
55'1 
25'2 
29'9 
46'6 
36'0 
10'6 

40'9 

41'1 
41'0 
39'3 
37'4 

0'224in 
2'6gr 
O'4:gr 

0'87 
544'9gr 
3'948in 
18'6 

1'154 

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



No. of days in the month on 
which the prevailing wind was 

Mean Velocity in miles per hour 

36 

I-H ;XI :-1 :EI~-f:1 ; I: 
I 30019011606110081240°1160+204112-41 

----------------------------~-

171 11531/3ISI25912:J05I3548IIl951594 Total No. of miles for each 
Direction ....................... . 

The total number of miles registered during the month was 9821. 
The max. Velocity of the wind was 60 miles per hour for 30 minutes. 
DirectionS. on the 23rd, at 10 p.m. 
Mean amount of Cloud, (an overcast sky being indicated by.lO·O) 6'2 
In the month of November, the highest reading of the Barometer 

dliring 25 years, was on the 12th, in 1857, and was ............ 30'350 

The lowest " " 1st, 1859 ... ...... ... ... 28 '007 
The highest Temperature " 6th, 1872 ... ... ......... 61'9 

The lowest " " 17th, 1861 ... .......... 19'1 

The tt~:~~thd~~~.~~ .~.~~~ .. ~~~:.~~~~~.~e .. ~~ ~ 1857 & 1863 ...... 43'S 

The lowest " " 1851 ......... ...... 36'7 

---0---
'fhe readings of the Barometer are taken from Adie's Standard. 
The eorreetion-0'02 has been applied, on account of the difference 

of height above sea level, between the A(lie Barometer, and the instru
ment formerly in use. Corrections for index error, capillarity, 
and temperature are never omitted, but the observed values are not 
reduced to sea-level. Tho maximum and minimum temperatures are I 
obtaineu from the patent instruments of Negrfltti and Zambra, and the 
other temperatures from the hygrometer by the same opticians. These 
thermometers have all been compared by Mr. GLAISHER with those of 
Greenwich. Both the direction and tho velocity of the wind are given 
by a self-registering Anomome~or of BECK. The Hygrometrical results 
haYe been calculated from GLAISIIER'S tables, 2nd edition. 

---0---
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The maximum temperature for November during the last 25 
years, occurred on the 6th this year; the mercury stood 0°.8 higher 
than in 1868, when the maximum was 61°.1. 

During the gale, on the night of the 23rd, the velocity of the 
wind was 60 miles an hour for 30 minutes, and much greater for 
short intervals. The total number of miles registered by the Ane
mometer on the 23rd was 912 miles, which gives a mean velocity 
of 31 miles per hour for the whole 24 hours. After midnight of 
the 23rd the wind veered slightly towards the S"",T., returning to 
S by 4 p.m. on the 24th, and then backing to SSE in the evening. 
There is an increase of 3343 in the number of miles recorded by the 
Anemometer during the month, as compared with last November. 
The number of rainy days is large, but there is not a proportional 
increase in the amount, this being only Oin.75 above the average. 

There was a slight fall of snow on the 13th. 
The 28th and 29th were foggy. 
On the morning of the 1] th the auroral light in the North 

was strong. At 2-25 a.m. a broad band of light arose from the 
NNE horizon, and extended to the Zenith. The lower portion of 
the band was of a beautiful sea-green colour, but near the Zenith 
it was red. It remained visible for about l() minutes. At 2-54 
another broad streamer shot up from the N horizon, enveloping 
Polaris. It was of a rosy tint, with a light green edge along the 
whole of its Eastern border. At 4-15 two streamers extended to the 
Zenith from the horizon, a red one in the N., and a green one NW. 
Theile remained in view for five minutes. 

With the exception of !lome short irregular movements of the 
suspended magnets, repeated on several successive days, or at inter
vals of two days, there was no magnetic disturbance· of any note 
previous to that which commenced at II p.m. G.M. T. on the loth. 
The disturbing force was felt principally by the Vertical Force 
magnet, which indicated a diminution of this component of the earth's 
magnetic intensity. The minimum was reached at 6·25 a.m. on the 
11th, and about 12 hours later there was another disturbance, which 
increased considerably the Vertical Force. There was also a slight 
disturbance on the morning of the 24th, followed by a few irregular 
movements of the Declination needle on the succeeding days, but 
the month altogether was remarkably free from magnetic perturbationa. 
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® hstrhato tu· 

Lat. 53,050' 40" N. Long. 9m 52s.68. w. Height of the Barometer 

above the sea, 381 ft. 

METEOROLOGICAL REPORT 

For December, 1872. 

I=================================================~~l=ca=n=t=or=l~ 
Results of Observations taken during the JIll/nth. 25 ~~~rs. 

Mean Reading of the Barometer ....................... 29·092 
Highest • on the 4th ...... ~m·5G8 

Lowest " on the 8th ...... 28·143 
Range of Barometer Readings .... '" .. ... .... ...... ... 1 '425 
Highest Reading of a Max. Therm. on the 29th ..... 51'2 
Lowest Reading of a Min. Thermo on the 4th .. 24'5 
Range of Thermometer Readings .. o ........... 0 ••• , • • • 26'7 

Mean of all the Highest Readings ........... ......... "'-,*'4 

Mean of all the Lowest.. .. .. .. . .... . ... .. .. .. . .. .... .. .... 36 '9 
Mean Daily Range ....................................... , 7'5 

Deduc:~d~~.~l.~ .. ~~~.~ .. ~~~.~.l.~ .. ~.~~~~.~.f .. ~~~: t 40'7 

Mean Temperature from dry bulb..................... 41 '0 
Adopted Mean Tcmp~rature .................... " ..... 40'9 

M.ean Temperature of Evaporation.. . .. ..... ..... ••• 39'2 
Mean Temperature of Dew Point............... ..... 37'1 
Mean elastic force of Vapour ............................ 0'220in 
Mean weight of Vapour in a cubic foot of air ..... 2'6gI 
Mean additional weight required for saturation... 0 '4gr 
Mean degree of Humidity, (saturation 1·00)..... ... 0'86 
Mean weight of a cubic foot of air ..................... 538 '4gr 
Fall of Rain .......................... 0 •• 0 •••••••• '" •• • ••• ••• 4 '085in 
Number of days on which Rain fell. ........ ......... 30 

f _~ount of Evaporation ................................ 1 '687 

29'441 
30'055 
28'606 

1'449 
53'3 
20'4 

32'9 
43'4 

33'8 
!Hi 

38'6 

39'3 

39'0 

37'9 
36'} 

0'214in 
2'5gr 

0'3gr 
0'88 

546'7gr 
4'556ill 
20'0 

0'95 

------' 



No. of days in the month on 
which the prevailing wind was 

Mean Velocity in mile.! per hour 

Total No. of miles for each 
Direction ...................... .. 
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The total number of miles registered during the month was 9576. 
The max. Velocity of the wind was 39 miles per hour; direction W.N. W. 
on the 9th, at 6 a.m. 
Mean amount of Cloud, (an overcast sky being indicated by 10'0) 8'4 
In the month of December, the highest reading of the Barometer 

during 25 years, was on the 22nd, in 1849, and was ............ 30'376 
The lowest " " 8th, 1872 ............... 28'143 
The highest Temperature " 6th, 1856 ........ , ..... , 58'0 
The lowest " " 24th, 1860 ............. 6'7 

The t~:::~thd~~~~~ .~.~~~ .. ~~~~.~~~~~.~e .. ~~ ~ 1857 ....... ..... 44'6 

The lowest " " 1869 ............... 33'3 

---0---
The readings of the Barometer are taken from Adie's Standard. 

The correction-O'02 has been applied, on account of the difference 
of height above sea level, between the Adie Barometer, and the instru
ment formerly in use. Corrections for index error, capillarity, 
and temperature are never omitted, but the observed values are not 
reduced to sea-level. The maximum and minimum temperatures are 
obtained from the patent instruments of N egrp,tti and Zambra, and the 
other temperatures from the hygrometer by the same opticians. These 
thermometers have all been compared by Mr. GLAISHJ:R with those of 
GrtJenwich. Both the direction and the velocity of the wind are given 
by a self-registering Anemometerby BECK. The Hygrometrical results 
han been calculated from GLAISHER'S tables, 2nd edition. 

---0'---
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Light fails of snow on the 5th, 9th, 12th, ] 3th, and 17th. Hail 

on the 7th, 8th, and 9th. Slight fog on the 2nd and 30th. Lunar 

halo at 8h 20m p.m. on the 9th, diameter 39°. Another halo was visible 

on the 12th. 

On December 9th, at 8h 40m p.m., auroral light was seen in 

the N. There was also a slight aurora on the 26th. 

The first magnetic perturbation of the month occurred between 

8 p.m. on the 9th and 1 a.m. on the 10th. The motion of the V.F. 

magnet was considerable. 

On the 14th the magnets were suddenly disturbed at 4 p.m., the 

Declination needle moving Eastward, and both the components of the 

intensity being increased. A somewhat similar disturbance of the 

Declination happened at the same hour two days later, and on the 17th 

the curve was in general more irregular throughout than on the 14th, 

but the principal inflexions were the same. The chief irregular move

ment was again apparent on the 18th, but the time was Roreewhat 

earlier than on the preceding days. 

On the 21st the needle oscillated rapidly between 6 and 8 p.m., 

and the V.F. was increased. 

A slight disturbance that oecurred on the 25th, at 2 p.m., was 

reproduced at 4 p.m. on the 26th, at 6 p.m. on the 27th, and shortly 

after 8 p.m. on the 28th, when it had increased considerably in extent. 

These similar perturbations on succeeding days, or within certain inter

vals, appear to be worthy of special attention, as they are likely to lead 

to a knowledge of the true cause of these disturbances. The period of 

rotation of the earth, and probably also of the rotation of the sun and 

of the revolution of the planets, enter as important data into these 

results. 

----------------------------------------------------------1 
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;Sulltmar~ of tgt ~hstrhntions 

FOR l.S7~<L 

Mean Reading of the Barometer ...................... 29'319 
Highest " on April 6th .... 30'042 
Lowest " on January 24th .... 2S·00S 
Range of Barometer Readings ........................... 2 '034 
Highest Reading of a Max. Therm. on July 21st 83'S 
Lowest Reading of a Min. Therm. on March 25th 22'4 
Range of Thermometer Readings...... ........... ...... 61'4 
Mean of all the Highest Readings.. ............ ......... 55'6 
Mean of all the Lowest .......... ............ ........... 43'1 
Mean Daily Range ......... ... ......... ...... ............... 12'5 

Ded~!!.)~~~~l~ .. ~~~~. ~~~~~.~~~~.~~.~~.~: .~~~ ~ 4S'3 

Mean Temperature of dry bulb........... .... ........ 48'2 
Adopted Mean Temperature...... ....... .... .. ......... 48'3 

I Mean Temperature of Evaporation .... " . . . . .. . .. . ... .. . 46'0 
Mean Temperature of Dew Point ...... ..... ......... 43'6 
Mean elastic force of Vapour.. ... ..... ...... ........... 0 '2!) 1 i il 

Mean weight of Vapour in a eubic foot of air.. ...... 3'3gr 
Mean additional weight required for saturation..... 0'7gr 
Mean degree of Humidity, (saturation 1'00) ......... 0'84 
Mean weight of a cubic foot of air ....................... 534'4gr 
Total Fall of Rain in the Year .......................... 60·504ill 
Number of days per Month on which Rain fell...... 27 

Mean for tIle 
last 

25 Yf'.ars. 

29'478 
30'266in 
2S'275in 

l'991in 
81'4 
16'1 

65'3 
54'7 
41'0 
13'7 

46'8 

46'9 
46'9 
44'6 
42'1 

3'2gr 
O'6gr 

0'84 

538'7gr 
46'817in 

18'1 
27'305in Amount of Evaporation .................. '" ... '" ......... 30'020in 

~===============================~======I 
The Maximum monthly mean height of the Barometer was in 

March, 1854, and was .................................................. 29·861 

The Minimum 
" 

in December, 1868, and was ... 2S·984 

Th. Maximum yearly mean height of the Barometer was in 
1858, a.nd was ........................................................... 29·544 

The Minimum " " " " in 1872, and was ... 29'319 

~------------··------------·----------------------------I 
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The greatest monthly range of the Barometer was in November, 
1859, and "vas ............. .......... .............. ........ ........... 2'290 

The least in July, 1852, and was 0'505 
In 1859, 011 Nov. 1st, at 1 p.m., the Barometer stood at 28'035, 

and on Nov. 2nd, at I p.m., it stood at 29.263, this was the 
greatest range of the Barometer, in 24 hours and was...... 1'228 

The highest reading of tho Barometee, during S;j years, was 011 

February 11th, 184\), and on Mar(;h 4th, 1854, and was ... 30'452 

The lowest on Jan. 14th, 1865, and was ... 27'939 

Extreme range ......... , ....................................................... 2'513 
The highest temperature was on .July 15th, 1868, and was ..... 88'1 
The lowest Dec. 24th, ] 860, 6'7 

The !f~h~~~to~~~~. ~~~~l~ •• te~:.~~~~~.~~ ~ July, 1868, 

The lowest Feb., 1855, 

TIle highest adopted mean temperature of a year 1868, 

The lowest 1855, 

62'4 

28,6 

49'1 

44'6 

The greatest. month~y mean w.eight of l July. 1852, 5'1 
vapour, III a cubIC foot of aIr........ ~ . 

The least Feb., 1855, 1'4 
The greatest fall of rain in a month, was in Oct., 1870, and was .. 13'357 

The least j\Iay, 1853, and May, 1859,... ..... 0'3 

The greatest number of days on l July, 1861, Dec. 1868, and 
which rain fell in Olle Month ~ Jan. 1872 .. ........ ...... 31. 

The least March, 1852, 3. 

'rhe Rainfall for 1872, although it is 13. G87 inches above the yearly 

average, falls short 0[' that of 18613 by 1.1 ; but the number of days on 

which rain fell, was greater Juring the past year thaa in any of the 

preeeding 24 years, tlw number being :HD, if we inchHle the days on 
which less than 0.01 of an inch wasregisterecl. 

1866 had also the lowest mean harometer previous to 1872, but the 
reading has now deerc<Lrocl(1)y 0.070. 

Tho adoptell mean temperature j,; very high for the present year, 

that of 1857 however clluallcu it, alld J 8(j8 surpassed it hy O. 8 Fah. 

The anemomcCer registered 02865 miles during the twelve months, amI 

the velocity of the gale 011 the 2:3ru of .November, far exceede<l any 

previrus record, Leing at times consiuerably over 60 miles ~n hour. 



45 

Secular Uariation of the ffieteorological 
Elements. 

The meteorological observations at this observatory having 110W been 
carried on uninterruptedly for a quarter of a century, it may be well to 
throw into a tabular form the yearly mean values of the IH'incipal 
meteorological data, in order to see whether any secular v:1riatioll of 
these quantities may be apparent. The curves at the end of the report 
are constructed from these tabulated values, so that the eye may more 
readily detect any approach to a period in the annual changes. 

The scales adopted as most convenient are as follows ;-

For the yearly mean Barometer the ordinate has been multiplied 
by 4. 

For the Rainfall the inch is represented by one twentieth of an inch. 

For the number of days on which more than 0.01 inch of rain fell, 
75 days go to the inch. 

l!""or temperature 2 inches represent 5°.0 Fall. 

For humidity 5 inches are equivalent to c\.lllllJlete saturation. 

The mean Barometer curve, though coinciding generally in its move
ments with the !lain curves, but with ol'l'm;itc i::!lcctioll:3, seems to 

point far less clearly than the latter to any groat change of climate 
during the last five and twenty y,a1's. The increase of Hain within 

the past thirteen years IS very apparent from the cun'9 representing 
the number of rainy days. There is a \"cry sligllt difference between 
the mean.readings of the adopted temperature, awl those of evaporation. 

Tho period between tho two principal maxillla. of the atloptcll tempera
ture is eleven years, from 1857 to 1868. It may not be superfluous to 
remark that the minima of solar activity were about 1856 and 1867. 

The humidity, whose variations are comprised within very narrow 
limits, is remarkable from its being almost always above the mean from 

1852 to 1862, and then invariably below the mean until 1872. 

---------------------
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, liable showing the yearl~ Ualues of the 
meteorological Elements. 

Year, 

1848 

1849 
1850 
1851 
·1852 

1853 
1854 
1855 
1856 
1857 
]858 
1859 
1860 

1861 
1862 

1863 
1864 

1865 

1866 
1867 

1868 

1869 

1870 

1871 
1872 

in in 
29'392 52'4 

'513 47'6 
'509 47'6 
'506 44'4 

'425 56'5 
'463 37':} 
-540 44'2 

'506 35'6 
'510 42'1 
'534 39'3 
'544 42'0 

'460 45'0 

-:~90 48'5 

-472 46'4 

'441 52'0 

'475 55-2 

'495 398 

-482 38'4 

'389 

'487 

'565 

I

, -blfl 

-527 

'503 

61'6 

I 
44-7 
44-5 

54'4 

45'0 
43'9 

60'5 

days on :Mean Mean 

I 
Numberof I I I 
which the Adopted temperature degree 

raa was not mean of of 
less than 0'01 T~mperatnre evaporation humidity 

166 

180 
185 
175 
187 
154 

174 

134 
159 
178 
176 
189 
222 

211 

223 
234 

184 
16~) 

221 

200 
196 
195 
161 
205 

251 

46'6 
46-2 

46'4 

47'5 
45'0 

46'7 

44'6 

46'5 
48-3 

46'9 

47'3 
45-0 
47'1 

46'8 

47-8 

46'1 
47'7 

47'3 

46'7 

49'1 
47-6 
46-7 

46'9 

48'3 

44'0 

44'1 

43'8 

45'2 

43'2 
44'7 
42'4 

44'3 

46'4 

44'6 

45'1 

42'8 

44'9 

44'7 

46'5 
43'7 
45'4 
45'0 

44'5 

46'4 

45'1 

44'3 

44'3 

46'0 

0'84 

'83 

'85 

'82 
,'84 
'86 

'87 
'83 
'86 
'86 

'84 

'86 

'84 

'85 

'85 
'82 

'83 
'84 

'84 

'84 
'82 

'83 
'83 
'82 

'84 

I
, -319 

:-::--____________ .'-__ ~-_\-__c::_=--~__,__::_:_......:,.- --:---,--1 
Means,! 29'4781 46'8i1ol 1~9 __ 1 46-9 I 44_'6 __ .,I~_O'_84_ 
Range-, -1-(F24(j-1-2~1 117 1~-I--4-'l I 0-05: 

~_--: ___ ---.-. ___ ... __________________ - ..... --r 
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It.ottt~Ill Ilagttethal ®bsttfmti.ou!i falun at t~£ 
Qb.oUtgt ®b~trbat.oru, ~t.anll~m:gt, 1812. 

THE Horizontal, Vertical, and Total forces are calculated to 
English measure; one foot, one second of mean solar time, and one 
grain being assumed as the units of space, of time, and of mass. 

The Vertical and Total forces are obtained from the absolute 
mea.sures of the Horizontal force and of the Dip. 

In the observations of Deflection and Vibration, taken each 
month for absolute measure of Horizontal force, the same magnet has 
always been employed. . 

. The moment of inertia of the magnet with its stirrup, for 
dIffe:ent degrees of temperature, and the co-etficients in the corredions 
reqUIred for the effects of temperature and of terrestrial magnetic in
duction on the magnetic moment of the magnet, were determined at 
the Kew Observatory by the late Mr. Welsh. 

The moment of inertia of the magnet with its stirrup, using 
the grain and foot as the units of mass amI ot linear measure, is [) '2730;:'. 
Its rate of increase for increase of temperature is 0 '00073 for every 10° 
of Fahr. 

The weight of the magnet with its stirrup is approximately 
825 grains, and the length of the magnet is nea.rly ;)'94 inches. The 
n~oment of inertia was determined, muepelllielltly of the weight and 
~lmensions, by the method of vibration, with and without a known 
Increase of the moment of inertia. 

The temperature corrections have always been obtained from 
the formula qW-35°) + q'(tO-35°) 2, where to is the observed temperature 
and ~5° Fahr the adopted standard temperature. The yalues of the 
cO-efficients q and il' are respectively '0001128 and 0'000000436. 

The induction co-efficient IJ. is 0'000244. 

1 The correction for error of graduation of the Deflection bar at 
'0 foot is + 0 '00004 ft., at 1'3 + 0 '000064 ft. 

The observed times of vibration are entered in the Toole with
out corrections. 

-----------------------------.------------------..... ----------
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The time of one vibration has been obtained each month from the 
mean of twelve determinations of the time of 100 or of 200 vibrations. 

The angles of deflection are each the mean of two sets of 
readings. 

In deducing from these observations the ratio and product of 
the magnetic. moment 1n of the magnet, and the earth's horizontal : 
magnetic intensity X, the induction and temperature corrections have I 

always' been applied, and the observed time of vibration has been i 

corrected for the effect of torsion of the suspending thread ; but no ' 
correction has been required for the rate of the chronometer, or for the 
arc of vibration, the former having been only once just over 48, and 
the la.tter always und~r 74'. 

The average defiection of the magnet caused by a twist of the 
torsion circle through 90°, has been about 8"2 of arc. . 

1n 
In the calculations of 'the ratio-, the third and subsequent 

X 
P Q 

terms of the series 1 + - + - + &c., have always been omitted. 
1'2 ,,,1 

The value of the constant P was found to be-O·OO28497. 

The Declination ohservations have been taken once a week, in· 
stead of once a month, as formerly. Each reading has been corrected 
by the photographic curves for all irregular disturbances, as well as for 
daily and monthly range. 

Most of the observations since the beginning of May have been 
taken Ly Mr. W. Carlisle, the magnetic assistant of this observatory. 

I 

~I 
1-------------------------------------------------------
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Observations of Deflection for Absolute measure of 
Horizontal Force. 

Didances Tem- 1n 
Month. G. M.rr. of 

PPnt-
Observed 

Log-centres of Deflection. 
~lilgllets. 

ture. X 

---- ----- ---
D II M FOOT. 

14 3.3 {2 January ... 20th ... 2 2p.m. ] '0 41'0 9'10070 

" 
... 228p.m. 1':3 43'7 6 34 15 ...... 

February .. 26th .. 2 13p.Ill. 1'0 46'6 14 32 34 9'10073 

" 
.. , 239p.m. 1'3 46'9 6 33 50 ...... 

March ...... 20th ... 2 13 p.m. 1'0 50'9 14 31 8 9'10042 

" 
... 238p.m. 1'3 53'5 6 33 54 . ..... 

April ...... 27th ... 2 24 p.m. 1'0 57'8 14 30 4 9'10027 

" 
... 250p.m. 1'3 58'3 6 33 1 ...... 

May ......... ISth ... l0 21 a.m 1'0 48'4 14 32 59 9'10104 

" 
... 10 46 a.m. 1'3 49'2 6 34 42 ...... 

June ......... 17th ... 9 42 a.m. 1'0 66'8 14 30 20 9'10105 

" 
... 10 23a.m. 1'3 67'8 6 33 43 ...... 

July ......... 19th ... 4 5 p.m. 1'0 69'5 14 27 21 9'09978 

" 
... 447p.m. 1'3 690 6 32 22 . ..... 

August ... 23rd ... ll 37 a.m. 1'0 68'0 14 '1.7 27 9'09972 

" 
... 12 28p.m. l·a 73'0 6 31 25 . ..... 

September. lOth ... 12 32 p.m. 1'0 64'4 14 29 29 9'10046 

" 
... 12 54p.lll. 1'3 65'4 6 32 38 . ..... 

October '" 11th ... 2 39 p.m. 1'0 65'1 14 27 50 9'09970 

" 
... 334p.m. 1'3 62'7 6 32 15 . ..... 

November. 23rd ... l0 58 a.m. 1'0 51'7 14 27 16. 9'09847 

" ... 12 7p.m . 1'3 53'5 6 32 3 ...... 
December. 26th ... 10 53 a. m. 1'0 56'8 14 25 51 9'09814 

" 
... 11 30 a.m. 1'3 60'0 6 31 3 . ..... 

- X represents the Magnetic moment of the Detlecting M.agnet. 
represents the Earth's HQrizontal Magnetic Intensity. -
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Vibration Observations for Absolute measure of 
Horizontal Force. 

I 
Tem-

Time 

G.M. T. of one Value 
Month. pera- vibra- LogmX of m. 

ture. tion. 

------ ---
D H lVI 

January ... 20th ... 11 35 a. m. 35'9 5'58587 0'22058 0'45780 

February .. 26th ... 1235p.ro. 43'4 0'58879 0'22120 0'45811 

March ...... 20th ... 12 30p.m. 47'1 5'58736 0'22074 0'45770 

April .. " 
27th ... 12 28 p.m. 57'1 5'59571 0'21948 0'45668 

I May ....... ISth ... 12 IOp.ro. 52'3 ;:;'58999 0'22062 0'45796 

June ...... 17th ... 12 tip.ro. 69'5 5'59660 0'22094 0'45814 

July ......... 19th ... ll 22 a,ro. 65'0 5'60150 0'21981 0'45687 

August ' .. 2;{ru ... 9 1 a,m, 61'0 5'60360 0'21947 0'45667 

September. lOth ... Il 19 a.m. 63';) 1 5 '59860 0'22020 0'45744 

October .. , llth ... ll 33 a.m. 69'2 5'60113 0'22050 0'45719 

November. 231'<1 ... 10 57 a.m. 45'] 5'59655 0'21962 0'45609 

December .. 26th ... 12 34p,m. 61'0 5'59898 0'22036 0'45632 



Dip Observations. 

Months. G. M.T. ~ I 
z 

D H M 

January... 15th .. 11 15 a.m. I 
20th ... 2 35 p.m. 3 

E'ebrnary .. 12th ... ll 25 a.m. 1 
16th ... ll 50 a.m. 3 

March...... 8th ... ll 50 a.m. 1 
8th ... 4 20 p.m. 3 

April.... 13th ... ll 35 a.m. 
15th ... 12 5 p.m. 

May ......... 15th ... ll 37 a.m. 
15th ... 4 15 p.m. 

1 
3 

1 
3 

51 

Dip. 

69 32 14 
69 32 12 

69 35 56 
69 29 34 

69 37 4 
69 32 42 

69 34 58 
69 31 31 

69 30 12 
69 28 25 

Magnetic Intensity. 

X, or Hori
zontal 
Force. 

3'6300 

Y, or 
Vertical 
Force. 

Total 
lforct. 

9 '7281 10 '3833 

3 '6328 9 '7401 10 '3955 

3'6321 9'7568 10'4111 

3'6275 9 '7303 10 '3845 
...... .. .... i 

3'6290 

June '" '" 18th ... ll 50 a.m. 
24th ... ll 58 a.m. 

1 I 69 33 10 
:1 69 29 38 

3'6262 9'7107 10'3657 

July ......... 23rd ... ll 45 a.m. 
23rd ... 12 25 p.m. 

August '" 24th ... 10 55 a.m. 
24th ... 12 2 p.m. 

September. llth ... 12 :35 I).m. 
26th ... 12 50 p.m. 

October '" 14th ... 9 28 a.m. 
14th ... 10 18 a.m. 

November. 23rd ... 11 20 a.m. 
29th ... 9 25 a.m. 

1 
3 

1 
3 

l 
3 

1 
3 

3 
1 

December.. 21st ... l0 24 a.m. 1 
2ht ... ll 30 a.m. 3 

69 :H 12 3'6309 

:: :: 3: 113~~~8 
69 27 54 Ii ...... 

69 al 56 1 3'6297 
69 3~ 191 ...... 
69 30 40 3'6341 
69 32 59 I .. , 

69 31:n :3'6356 
69 31 13 ...... 

69 32 34 
69 32 20 

3'6401 

9'7108 10'3675 

9'7041 10'31J08 

9'7265 10'3816 

9'7357 10'3919 

9'7357 10'3924 

9'7570 10'4139 

Means ............ 69 31 45 3'6315 9'7280 10'3838 

---------~-----------------------~-------~------------l 
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Declination lDbseruation$. 
----.-------------~-------

Uncorrected. Corrected. 

Month. f G. M. T. Observation I MMonthly Observation M:thly 

January" '11 ;ili .. g. 7~.m. 2i-~-5~:.11 ~ 21:l4 54 - 0 ~~. 
13th ... 9 5 21 39 56 I 21 .40 48 

! 
121st... 9 16 21 25 38 21 30 42 

!26th ... 9 17 
I 

};'ebruary"i 2nd ... 9 2 

! 9th .. 9 II 

j16th ... 9 15 

;23rd ... 9 19 

March ..... Ii 2nd ... 9 II 

8th ... 9 16 

I 15th ... 9 13 

!23rd ... 9 17 
! 

i30th .. 8 19 

April ... ,,1 5th ... 9 8 

12th ... 9 15 
I 
:19th ... 9 25 

1

[27th .. 9 3 

May ...... 3rd ... 9 6 

i1Oth ... 9 2 
! 

117th ... 9 14 

j24th ... 8 59 

June ...... i 1st ... 9 I 

, 7th ... 9 8 

li~5th .. H ~o 
,23rJ. ... 8 <>4 
! 
i2!'th ... 8 55 

21 25 50 

121 27 14 

21 28 20 

21 24 9 

21 24 57 

21 30 5jj 

21 30 46 

21 25 II 

21 27 3 

21 24 25 

21 21 27 

21 22 57 

21 23 4G 

21 19 29 

21 23 11 

21 31 6 

21 20 25 

21 20 50 

21 19 13 

21 19 29 

21 26 14 

21 20 45 

21 19 41 

21 32 38 21 34 10 21 35 !J 

21 29 14 

21 30 55 

21 25 18 

21 26 10 21 28 58 2) 28 36 

21 26 23 

21 30 12 

21 27 46 

21 29 38 

21 27 41 21 34 44 21 29 45 

21 24 36 

21 21) 32 

21 23 29 

21 21 55 21 27 13 21 26 13 

21 28 3 

21 38 33 

(21 20 25) 

21 23 53 21 26 34 21 28 24 

21 19 30 

21 26 22 

21 29 40 

(21 20 45) 

21 21 4 21 25 8 21 24 17 

---~------~------~-----
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Declination lDbseruations. -continueb. 

Uncorrected. 0orrected. 

Month. G. M. '1'. Observation 

D. H. M. 0 I " 

July 6th ... 9 5a.m. 21 20 15 w. 

14th ... 8 54 

21st ... 9 9 

26th ... 9 6 

August ... 2nd .. 9 0 

10th ... 9 4 

18th ... 8 59 

24th ... 9 6 

30th ... 8 59 

September. 7th.. 9 18 

14th ... 9 4 

21st ... 9 48 

28th ... 9 I 

October ... 4th ... 8 51 

11th ... 9 15 

18th ... 9 4 

26th ... 8 59 

November. 2nd ... 9 6 

9th ... 9 3 

16th .. 9 16 

23ru .. 9 18 

29th ... 9 1 

December. 7th... 9 4 

14th ... 9 8 

21st ... 9 0 

27th .. 9 8 

Yearlymea.n 

21 22 25 

21 26 32 

21 22 34 

21 27 56 

21 27 22 

21 28 29 

21 27 44 

21 26 25 

21 25 54 

21 23 13 

21 28 52 

21 22 21 

21 18 41 

21 23 58 

21 15 27 

21 26 16 

21 22 23 

21 25 12 

21 25 36 

21 26 17 

21 30 39 

21 29 41 

21 27 57 

21 29 57 

21 33 II 

Monthly I Monthly 
Mean. Observation. Mean. 

o I " 21 30 34 
21 28 26 

21 25 58 

I 
21 22 57 I 21 23 43 

21 31 39 

21 34 15 

21 31 4 

21 30 36 

o I II 

2] 27 10 

21 27 35 (21 26 25) 21 30 48 

21 28 46 

21 26 56 

21 29 26 

21 25 5 21 26 39 21 27 57 

~1 17 32 

21 32 51 

(21 15 27) 

21 21 6 21 27 59 21 23 27 

21 22 57 

21 26 55 

21 26 45 

21 29 26 

21 26 I 21 34 5 21 28 2 

21 29 7 

21 29 23 

21 29 57 

21 30 12 21 29 45 21 29 33 

21 25 31 21 28 17 

------~--------~--------~-------~------~----~ 
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