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hood i.‘|i.|-l'-.i.::ll.:" .

[t 15 evident that the periodical changes which take place




]
¥ &

ol -_1 AT i 100 ¥ race '_ mS The
wera sul ill'!-'j to such a minute examination as is
"'f": I TO obtaan monthly means i gingrle square i

It is hoped that, by means of this in
1 1 -
be fturnished to the fuestion so

who hawve kept registers for the
what 15 the best ronte for erossin
recristers of one month abound with bitter
west '.."
praise,

;"n_:':-

at certain se
L I-:-'I:I'."u'l.'l'l.ul'i ]

,"n VETY CUrsory cxill

this ¢
|

hat, sumilarly
ard, sl
riscl l|lliI: as much as it woul
he African coas
|i |i||__" l]l-.' I '_':

Eu-.-|| 1; |',"'-| At times 1:..!‘I

Verde Islands, have felt

v 41 1t
4 111 '
I 061 Lhe Meric:

unning to tl ASLWAT hile In close proximity to it
hern edoe, we me e equatorial eurrent running
westward th a temperature of 7U° or even low

careful observer has recorded a temperature of only
the Guinea earr itself, showing that variations in sur
perature, ar to those known to exist in the Gulf Stream
traceable 1 s current, so close to the equator,

The question of the surface temperature of the sea, the discussion

af which throws such an :‘::I|l!ll't'cl t lig 1 the courseg ol ocean
nrrents, ha

o attracted the f the Committee in a

1 oy
way. In order to collect materials for o more o mpre-

:,:.1,|_-_-Li'_r:||-,|.'_'! ot this .‘h'.l!_i-'-.'l_ I WS :'-'-ll:"l'l"l Lo 1.:'I|:."
ytion to the ]liilll'i]' ] line
ras met with the utms
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bv stating the nature of the information 1'|-|||'|i|-:-.|_ e

or which it is wanted, T the expens

] 1 1 il been suppli t
r‘::--'u 1n |I | ':I- £ :- YEsulgr 10 I B s :!. .\\-lf'|.l -.I'-II:-IE"
which has been undertaken * Buchan, the secretary, by
direction of the Counci he society. The Meteorological
Committee [ Caleatt whose secreta .'::'_ ]i;'|||!--!'li, WAHS 17
Frneland in the course of last s y have expressed their inten-
tion of following Mr. Meldrum’s example, and they have already

g " i Wi PR G T =
received some information bearinge on the eve

x A velone of October
1865, and hawve appli Or BlMuar i|||: |'.'|.:|'i..|: a8 T8 s ]
eyclones of the latter t of 186 Lastly, M. Le Verrie

. i . ’ -:l".i'.l_-\I
1alt of a scaent b L LU B AL 1 |'!'.!I|l'|'_ naving asked for

1¢, TO :.._il'. 0 Llie NEad-

1565, has received all the
attord him.
NECERsATY

Ty §
LIRS

pying the documents.

; INanner, facilities of ACCEEs TO |:||' imfor-
mation which 'I||l'l'-. have bettor '1I'= 0 '|i|||:|_l 3 of |-l-:..-x'I!|.-;' than
any one else. the Committes ];..i.:. that rogults may be published
in a far shorter time than if such materials had been retained
exclusively in their own hands,

The Committee would, before concluding this portion of their
join the statement of the number of instrume
in Her Majesty's

TS At

.\\.il'-"-\.' and in the Merchant

| sanctioned by the
are ot iIl'-.'-'--:II'iI'l.' €11 |l.I i
the Meteorological Office,
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97 were bond fide Meteorol

v mumber of merchant ."\-Iliil':\- :-.|'I'il{:'}i wl was 47 a8 ag
18G6. It appears from the foregoing return that
number of instruments was 1ssued than would be required for
number of ships. The discrepancy a 3 from tl
of the mstrom : 5 il to the
their respectiv wspls, and were not act
December 81,
[n App. 1V, will |
ments received 1n thi
The Committes .! i1
be too anxi

1
SOETe LT

il_!l'-.'!lll‘. .'Il'l"'.l:llll.li”l Lh | |

IIL.—TELEGRAPHIC WEATHER INFORMATION.

I'he issue of daily telegraphic weather reports had been set on
Admiral FitzRoy in the year 1860

1 862 The main features of the nlan Y follows -

tations situated on the coasts of the British Islands,

teleoraphic communication with London, were

\ with the Eleetrie and

_ observations to be made

stations by their offic at 8 am. and reported daily to

London. The instruments supplied two barometers (Kew

pattern), two ordinary ther a maximam and & mini-

mum thermometer and a ral aure, The number of these

i in operation in Great Britain and Ireland

iz 18, viz., nil in J‘.‘l_,'i.;l.li North Shields, .""l':lfi':lli'.r||?

Yarmouth, London, Portsmouth, Weymouth, Plymouth, Pen-

zance, and Liverpool), one in Wales (Holyhead), four in Ireland

Ik'r'rlr.'r'l.:.'x-m'.:--., Yalencia, Cape Clear, and Roche's Point at the
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mouth of Cork harbour), and four in Seotland (Nairn A bardeon
: d ¥ = A lly
Leith, and Ardrossan’,
IT|| to the date at which the Committes assumed the sumerinten

I]."TII'I' of the I"ﬁi.-»'-', e iII'-:Z'I'I tion of II‘:_".' :\.I] |_:|-j; b I |||-|;|,_._1-|_.'|_;._.1-l
with the view of ascertan :'Ii_-_' either the | os1tion he instri-
ments at these stations, or the :'.;].'li i:il_'. of the ohservers to report
0 ‘.'i'--'L:_'-. ]l stations were all visited in tha o - ..J'I
summer, and were found to be In urgent need of inspection.

I-I':'l instances the thermometers were |x-'i t under the r

Ll EW LY :‘-L-'l.[l‘!'lll, Aamcl 1n one cnse 1n i

'flll'[l |I'-.' closed. Therm metars were found ='Zl..!-'.| with 'E'-:.'-'.
as for the wet bulb thermometer it was only properly managed at
one station, [n one case this laf cr i:|-'.||.III'.-.'2Ln:. ‘-'..'.l-C I'.-|||.-i-|-:-r|.-
pletely coated with carbon:

totally immersed in water. CPOrLs Were given sometimes
i

by true and sometimes by magnetic bearings, while the foree was

p { iime, and 1n another with its bulh
L y
] [he wind r

k'-|'.5.l.$|.'|. W the merest guess work, In several instances, the
clerlea state ¥ y had never received any instruction in this
special duty of reporting, and were totally unaware that their
reports were necessarily untrustworthy II.-'.EiI._\'_' to the situation
of their 3

Since the date of the inspect
received has itu|-t'--~.1--i to a rer
reason to ||l-_;l.' for still greater I MDTEOVE i

In addition to the information d rived from British sources,
arrangements have been made with the French authorities for the
regilar interchange of meteoralogical intellivenes,

AL Le Verrier, to whose unceasino tforts the est vohishment of
international teleoraphy is o oreqt sure due, has orpanized
a system by means which he receives reports from .-;n::-!lr;
European stations fi
Ubservatoire [1|||:--:|'-|.':|.

To bim the office has sent reports daily from Naim. Scar-

b I"'IJ..’II_-"I-:I.'I'II.Illllll Pen | i li I;l'i... and |.:':'-_'_::.-'-_:.!|.-_ and. :“

'i-'ni..".' :'IJ!:I_l::L of the

i-.'i_lgl--'-'i.. an afternoon TEpoT Ol il nein, and 1 sends also by
El'i"’]'.'.‘llll 1 '.;:l' :"-l:l..-l.'_‘-. "-. I"II. .- i.. ]! IE:I::'- .'I. SLract 1
the information received from British stations, g

In return for these services office receives from M. Le
Verrier daily reports from Skudesnaes, the Helder, and Corunna,
and from the :'Iiilli.*-f!':.' of Marine reports from Brest, Lorient, and
Rochefort.

Lin ,l|.||-||.|, i1l b ill:" made to _"-1 ]_-- 1'.l'l']'i--|'
November to furmish information from stations =i

interior of the continent, he has with the utmost readine

acceded bie request, and has ]-I"'!H-Ih-:| daily reports irom

Paris, Brussels, Strasbourg, and Lyons, only requiring in return

an afternoon report from Greencastle.®

\.:‘.-'-'ill'!.'.:-lc Bel :;|I:-!' 1 1
iry of Maring has also re g i . rom 1 additional
|',-i| LS |'!-,-.-,,-I Hiarmit L A | ud S AR LN ll'l.:--lu.'\\itlp'-lll. |.'|.-|||i:§;|::
al informa
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montl f MNovembe he Committes

Deane, Secretary of the Anglo-American

a letter in which he sta it he had

ity from the Directors of that ( npany to offer a

mete rological veports from Heart's Content in

1. O tETms \.\.'j__n"” '\.-.l; . -. I:-E. all -.IIL il :ln'l.'-'k.'l'
lax tariff charged by the Company.

nt offer was accepted by the Committee on the

vt if coples of such messages were sent to any

-; wernment in guesti should bDé Ie-

=ULIEL

eI ]Iil'-\' b i :II:':.'-Z o] '.|_'-. M. 1La Verrien
the proposal, and have consented to pay a propor-
ionate amount,
Arrangements have accordingly been made to ta
‘terms for a period of t iree months. It wi
be seen whether the walue of the intelligena
1th 1 and « ':""i:"::i:1'" w hethi

ArTANremaents.

y
LA 1Y Nic oréd.
.. 4 1
[he annual ¢
wlerable 1
LR CLET T e, T
-iu--"| atord no
I
e e hin 41 Sl T R
fll eventsa Within the coOming yei
= lays N i £ :
| 1 OTe |:'.|'|;-'||;._‘:_ HOWEVELDL, Lile
x

treaty with

Hambure for

sent at the

Hamburg should be dis

from a British station.
The *Committee ;

il :I'Iil:!Z':-' -lii-._-||...i. n

and the * Weathe

.|.||.|:;|_|'l,|,||-r||_ of the e { with he weather .‘il_II -

; . ‘ . o : i Gk
fl!l"lli]‘_-' experenced, i SO AT n the case of the




I A { Z:.I'- the Mefeor

hed for one montl . §] !'-'II:.'--'I' ]""-:-_.-_ Wis

as appli
_."'..*C to the Storm Warnines it appeared

an average of three years, ending April 1st, 1865, the

rpa0l COTrTect Wi

= .

er Foreeasta, a
% v T N ||

untavourable,

3 Were To per cent. as to foree. but
er cent. A Subs OUENT (0 the |-'.L|-|iu vhion
'!:-l!'i LU .:iII_:_ chief ot the Mot _-|-,,|,_,ri,-l:‘!
nt of the Ministry of Marime in Paris, has publishe |[ the
an investication into the correctness of the WATTLINES
| t ot the Board of Trad -_',:]-

|

the ."II!"I|':l:'l'-E|I__i|':II_ | ) partmen
He finds that 76 per cent. of t

orologieal Department were fulfilled,

French ports. ¢ predictions of
strongwindsissued by the Mef
while 89 per cent. of the strong winds which actually expe-
rienced on the French coast were foretold by the office in Lond:
thia o0l wrison of the warnin g with the facts
I not been undertaken by tl

L 1
¢ BT TR y BOTTEC=
.

ot 1ovn | e
L8 l\.lI'.
.

1
# it o
|||.I. [ AL

SO '-".':ll":L:'n_:-C.
Tl Iirl'll :': H ..ll"|:. :I|I':;!il'i > [l;l__' I;-':';|;|_|'
']'I'1..I'-' l-1.'i|||' ||||-:|'.-1

I'he Royal Society, in their lette o 1866,"

]"| -.';-I--:ir AT |.'-!:.‘:|;|'.-- |||| |_'|-':

mendations that

If their pres: nt continun

Tt i) | ? e i
by the Government,
carryvingr tin 011,

.:.i:l Y Were

I in a letter
] Lords, that if
Jepartment are to be transferred
] be made O

! COnsSent

: L0

I.I:I ] Appear .|_ zovoril

Praying or ¢he

Prade, |

iry Paper 240, 1867
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The Committee, early in March 1867, framed a circular in
which ti 3 1':Z|:':'-='-'----'. their willingnesas to communicate by tele-
graph any information which had been received at the « flice, pro-
vided that the Ii-il'ii.--c applying for the intelligence would bear
half the cost of its transmission, This was izsned to all ports

"

from which memorials relating to the storm warnings had been
recaived, : -

On the 31st of May the Board of Trade asked the Committee
« whether it might not be possible for the Committee appointed

\ 1 S '-'ix'l_'-'. upon such conditions and under such

“ limitations as they may think fit,” to give " some warning of
“ apprehended danger from sbor ms,”

The answer of the Committee was couch wd in the fi i'.-l‘.'.'i:]‘-;
words :—

DIR,

& whetl

I. st

5
{OTTN WII'Tn s,

2 That their Observatories for contn
in practical op ration, nor can they b
nocozgary funds have been voted I
. : [ on the
- and transmit | -||_1, papers .1.
publicati ., are in process of careful vith a view to rendering
the l..li""l."‘-.l|;l.||'- collee fed
{. Thai, nt an l';l:'|_'-' |
Committee directed thie follow
to all parties applying to the
altorm Warnings :(—
# BIR,
6 T awr directed I-l'-.' the Mete wrolooical Committee to !||'i-;:].-1.L'|.-|'|;:l‘:,

the receipt of . . + » @l d to inform you that this office is ;.1:-|-:|:.-|1

sach day, by post, to any port which may require it, a copy

lnily woenther T port, the same n8 that Iurnahed 1 the second

" the London morning papers This copy will be

tl.'-'l.' ol |"1.|-I'I' .

it Shonld llll-' . .
[..1:|- Taphic '-'.I'-'!Ii'.-'-'ll-':' 1
receipt of an application stat the |-'.';--i s pature and amount of infor-
mation required, this office is prepared to furnish, without unnecessary
delaw, any telegraphic information which 1t may have received,

# In the ease of telegrapline commoui ications o intore, half of the
exXpenss of the transmission is to be ' 1 iti

“ T have, &c.
-t i.\r;. order ol the ":-'Ili.l!'.il"'-'-
Sdward Sabing, Chairman.’

B
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of the Royal Sociely for 1867, 25

he sum total, 9,9000. and 2,9001. =12,8007,

proposed, falls below the amount or :|..'_f.'..' nained !_' the Com-

1
i : 3
mittee to the unknown sam stated
1 " .

1 I:|'|||||:':"'~-:||' 100

This estimate was forwarded ¥
Treasury on the Sth February 15867, with a general EXressl
approval, as the Committee learn from a letter which
a Return to the House of Commons
printed on the 30th April 1867.

The Civil Service estimates appeared in the f March,
.'I.I:. -' -:lll':.! [.! & 51 I':". | .. 3 Orl I I:-|[|||"|.

eteorol '_’i-':'.! i 1 Boar i Trade wns as

~Meteorol '__.:l.':'? Obzervations a1

ormerly under the |

acted in future by the Roval Society - £10.000
For Meteorolorics . under the .'l.-:.:;lil';l.:‘.}'

Inatruments - 520

Verification of In nr - ol )

letter of the
ril 10, and some correspondence passe
re to [1I| et betweer .
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Thea vote, however, Was no 1 Aurost 9 and ag more
than five mot ths ot 1 Anciad  year hin | then elapsed
Committes were di sed to consider that the amount of
Wi I | I' '|.I D LY IO ‘Il:!" --II:l-:l" |I-I' i || ‘.:;-' char

be met before the 1 1868

President

him in his capa ity o
\bardeen, by the secrotars

the  elaims of Al erdeen ns a
1 1 be 1 aszsed over, they I'|-|.'I.‘.l'-i
L + . = 1 # Pl
their resolution respectine retrenchment, in this particular, and
arreed to inelude Aberdesn in thei
iy —The sum voted by Parliament to the Meteorolo-
| Committee for the year 1867 was 10,5370l. The amount
1 15 eonsiderably less than that named by the Com-
of Enqguiry, and by the Meteorologieal Committee itself in
' i = b 3 X
nnications with the Board of Trade. will, however,
the Committee hay 10t vet received their full developement

levoted o the

he seen that although this sum has been spent, the operations of
i - :
they have
improvement of tl bservations themselves, rather than to their
utilisation, '
-'-1i"||:"'l'_ :I-I' 1!!-' 251 it T '_-- | And i 1SLrimencs 0 ships. tor
the ma ance of daly telegraphic weather reports, and for the
working of the self-recording observatories, there is a residue of a
limited amount for the work of the office Accordinely
at the present moment, there are only eicht clerks to earrv on

this work, including the extraction and tabulation of an enormous

number observations seattered in log books or ‘otherwise

perse . The speed wath which results can be obtained, es
in the branch of occean meteorology, 1 tly dependent on thi
" glerke power.  The force tha LELT Ii"'-.'.. be devoted to
' hat unless |-‘.'--*.':-E n ha
ional clerks on this work, the
ONSTANTLY Ind

'i'||---:.::'_1. { er reports are uaf erved, hak
x discussio - results 1 anch I1II., no
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The Meteorological Committes, therefore, feel 3 their duty to

prepare the Government for the probable contingency of their
having to ¢ pply next year Tor a moderate inereasoe of tunds on the

- - I W 1 i i
» andited accounts of the office for the financial
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1867,

A Description of the Selfrecording Instruments re-
cently erected by the Meteorological Committee
of the Royal Society in various Parts of the
United EKingdom.

PRELIMINARY.
IT iz not intended to enter heore into an aceonr
and progre if selt-recording instruments

TnAatiel =il

was put by the

our Stewart,

] rolorical observatory at Kew,

ew Committee of the British Asso-

I wo-operation of Mr, Beckley,

» derived very great '|E-|,

arraneed them., In thesa

I ¢3, due ormgmally to Mr Franos

1e time Director of Kew Obasm vators ), Mr. Charles
Mr, John Welsh (late Director at Kew), have b

along with such surgestions as oceurred to Mr. Stewart

adopte 1 is that devised by

1

! ‘! COTrd i[l

ETILS A8 Vveh ered

Il reche
are three in number, ‘I.i ere :
I IO

which records conti
r and that of evaporation.

h records continuously

element, say, for instance, the temperature of the air, two things
ATy !I"'-:|' |_ e S I!!l'lu .

1, We ought to have the means of imprinting on a sheet of

aper a mark denoting i._-.,- its vertical distance above a

viorht

r the height of the mer-

fixed horizontal line on the paj i
F ot

wmirial eolumn in the stem of

T

1r El-u"l",”- :'||l'|-:'r' w e Il 1
mark was impressed, or, in other words, the temperature
of the air at that moment.

We ought to have a time-scale, so that by knowing the

i--.wil:.n.‘l of any mark with respect 1o left and right lines

on the paper, we may know the exact moment at which

the air had the temperature corresponding to the mark.
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If now we have some means, by
1

marking our paper from moment

AR
by its wvertical position t

L0 moment. eacli
1 haiaht £ 4l 1 :
ne neghv of the mere { COoINmn
thermometer, and by its horiz positi he time
ich this heirht was attained. we shall have the means of

air ab any moment of

e e e e ——

| noon was 55 -_H,

while at 2 p.m. :: as &y 'he possibility of producing an

automatic recor any meteo 1
Ive itself into that of i

enoting, by 1ts verticn

ent 18 thus BORTL
ng ¢ l::llzll--llhil on paper o

. wosition the value of that element,
ST |-_'~ ts horizontal position the time eo resp mding to this valpe
This mark may be imprinted either by photography or by
mechanmieal means. When 1t denotes tl top of the ‘-'II'I'I""'ill
ik LB
B ET '||E||‘|_

W Ell'i. or I‘E:|_4

column of a the TINomme Ler o1

1 1
T--__’!;EE-!:'.. bt when

HTHE |{i.‘|;_'
1

1eCAanica WIWEl i y derived
nil

om the motion of the wi v
L to consider ths principles of construetion
uments separately, beginning with the I'.h-;'lu'-.':'.lllil.

PrixcirLEs oF CoNSTRUN THE THERMOGRAPH,
This instrument is designed continuously the tem-

, OF, 1IN other wor 3. to

; . 21 . R
perature ot the air, and that

F s 1: - 3y 1
record the indieations of the dry an

bulb thermometers.
the simultaneons readines
I'|I'I " - .' 1'% ] -I.
£ the . ( red together, it
: | .I nn by Jili0=
tio :'.'f|-||'\-.' Ti ] he ) ATTRIE 13 ! y : 188 '-'

Nnement, amonosk




he Royal Society for 1867, 20

--:||||ll_-h|'.|'|ll!|:l' facsimle l--‘l-l 1@ of {?.-.' :";"'-.".1
thermograph curves, Plate V., 1t will be se hat the depression
of the wet ]'.:'i|||-!'_|i_|".: re below that of the dry and hence the
dryness of the ar, greater at moon 1i|;-" it 15 at midnight.
JE
wre. such as that exhibited in this facsimile, can also l

' sived.

iz conecerned, the problem resolves
{f FAPHEL WD T
I:.Il" b - i, 4 [ i 3 ..I. A .--'-'Ill' l.l; L i1
t1 ale, h 1 | B BAY) ac LT .-|_'.' I'--]-l'- ~--.-nl".*.:-_: the
temmperature of the air, and tha I v one that C e ]

from moment to moment. "his is accomplishe d in '.1.-|-

st D ¥ s 3 E mgm 3 1 o
he hyerometric '||l'|'."||.'itl‘-i of any su |den change of tem-

INANIET :
;"‘.'Ii.'l.-'ll.--u:: :_ | y 8 CF i_I|"_:"I' 1'I|!'|.:|'.-_-‘
vertical AXIS ONC
it be covered ".\'L]
hat close to Lo
r_]-.lilll-:lll'll"l' |l.'.
having its column |
| T |-.'.'l';|.".-II|-r the
y Jower part. 1

O 1.!|.ii |
!!l . .-".:|"il:l|" ll-llll-!. .ﬂl| J'_.||.._I
except what may pass through the air speck,

lza that there 12 a flame burmng

i'||'f!|||---i-|:|l:-.'-._'.' i 15 =] | Ll o L i | l" T 1 [a] o L'-II'I".I!IIHr:IIII'l."- i| :“-C
evident that we shall have, ) |']-.]'.|.:‘|".|||-||_':||:-t".'.']|i--||ia]'u;l]'
the thermometer, all *light corresponding in size to the
;'|i|_' -»].---,']-._ ]r ';-1 ;:}-c-- |'~.'E|'u"_'._ '.]::I’. '.!.: '\'I':'|..I'.'II ||:l-':.'.I--.. of :i 15 .'.|
of light will denote the temperature of the thermoms l
its horizontal position with respect to left and right

paper will be regu ated by the motion of the m'lin-E- r, and if
osition of v dot wall

vertical 1|:--»:'Lix-|| will

this motion be uniform the horizontal |
denote the time, just as its

accurately denote the 'i."ll'.'t.n.'l':l.ll'IT-.'.

accurately
1

This }:Tr-.';.-l' arrangement has not, however, been pursued for
soveral reasons: oneé of these is that we cannot well by this

means have two dots of light, one denoting the temperature of
tha air and the other that of evapor: vtion, the one vertically
ander the other on the same sensitive paper, so as to have the
BAIMNE fime scale.

It is evident, however, that We may w ithdraw the thermon

LD & "'?‘”hill_l 1'ZI=']I'|l:-‘1-.1'-l'l .Ill I Lie |". ._:',nl_:,';' :l,‘.'.-.] :II"':II -I|I-.'.'J'I.||',.

and by means of suitably-placed lenses contrive to throw ImATes

of the illuminated air specks the one |”_.[. r the other on the
gensitive [,
It 18 thas 1-'.;1|| which has been :1-.]-'-1-[|:L1_. :1L|-1:. t:.k L'.L'L:lll-:f-.'l.:l.'l.';IiL
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Lie I LHNIN
arranorad

SLeIn o

I ne flame
i S et

3 LA Te Stem,

through omly at the

air speck, the stem being similar to that shown in Fignre 2. We
have thus an air speck illaminated by o magnified flame of
sufficient length to ]I_'_.:t It up throughout s very consider-

able range of temp Uur next object is to throw an

i :I:i.'_l' il [_|||-. 1 I d amr upon theé _._-:|-._|. paper

which wra the cylnaer, e |_'~' means of a lems, by
: 3
Ll

which

I
I " : g iy
e p IrLraldt, as 1t Were, ol y IMINOUE falr SPeCcK 18 1m-

;-n----l--] upon th paper; f duplicate arranfrement, the
" A 1 E

portraits of the two air specks belonging to the two thermometers
- T 1 b | 1

are so 1mpressed. Care must, iowever, be taken that the image of

" " ¥ 11 3 5 I 1T . =
the speck ol 1||--‘--.|'I. bulb thermometer shall '|-""-'I_1|'.'~]-|' SoTnewnhat
below that of the dry bulb for the sa This is accom-
T j * E .o e I. l-I I- . 1
P ished by meansof an a jjustment regulating the relative v ertical
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represen

trument
1 1nt

LI A

the
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:'-:||i|l'J..i:'.I|| 1

various thermograpl ad their accuracy his respect ascer-
tained at Kew, y the next pl: it wa weessary to have th

%
thermometers. a

means of selecting

[-:'.il of very I.-:l;'i_‘x' 18 BAIME BCAle alue to serve as the two
the mometers of the same t This has bes n done. ':||.]
:.-I.Il.' |.:.Il.'|.J|I'-|'.I\.'|:'!':‘- have .-l,'- | [ i his INSNIET, Or |.'!li||-!'_ 0
: 1 ) "

Epeal accarately, three thermometers of nearly the same scale

value il::.'-l III-".': L ; ::-:'I-'-l for each Hirument, As Ei. WIS
deemed essenfial that a third should be available in ease of

accident to either of the other two.




It has ;:il'--:lli_'-' bean ren
the sensitive paper is the i1

. 9 I § 3 1 i - 1
continuity of the mercurial column in each of the

&0 18 SuppHse 1|I-:| .."n. -.i.l' :.--
4 I L] 1

]..:||_ |E;.'|'-:||l-:||l'[ s, :'.l"r".|:l';="-‘-

v 1 . - 1 )
W e must, means of suitable lenses
..

« of sensitive paper, embrac

} IMIAres of the two ai

AL T l'.'l"'|..]":ll. dist:

the air speck in the thermometer
constant and d '!‘II:-:I:' i.r.,]. rtion to ',|||' COrTe
l distanee travelled over by the image
hus if for one occasion the range

speck In the thermometer be found to be one half of the corre-

_-xi:..||.';',|,-_-' ranee of the image, the former must al WY be one half
of the latter, and neither more or less,

These results have been obtained | ya nitable "||l-:--::' combina-

t10n 1n the lenses -"-II|I..II_'-.'I'I:.. I'|"'- 1th ths |-.Zl5x'i'|. E'.. V1EW we II-‘Z"-"'!
consulted Mr. Dallmeyer, the well-known maker of §

lenses, by whom the lenses of these instruments have been

]:.=1.-;5';:i-|li-'

re o good resu 18 further neces-

- 1= [« 11 " 4 19 ¥ W |-

il "!|'|'h. (ANd nence 1 BIT SpeCE

NATTOW { zaible, consistently with the amount

of light at our disposal ; for if the image of the air speck be very

broad the various images in their varying positions would overlap
one another, and thus produce a bad result. This result wounld
be especially objectionable w ect to a clock arrangement

to be ].:'.-u-.'Lt".' deser

‘ence between a wide and a
S T e R 3 ol o] v i . ha ¥411 vt » g i

NATTOW A1 BPe early seen b ollowing hgures, 10 one ol
| 1 161 e - . - |

which the breadth of the air speck 15 exareernted 1n order to show

the confusion oduced by lmages superpose I each other,

wille 1 t

[t ug now imarine that 1

ohtained o curve line

._'\'

value, it is further necessary to have an accurate time scale.

Accuracy in the time scale 18 obtained in the following manner :

"o . - > N 1 o “ %
—1In the first place, 1t 13 evadent that, if the |'_'q.';||‘|:|"L‘ does not oo

round, recularly this will canse an error 1m the time szcale, for tha
halfway I oint of the curve will no longer ¢ rrespond 1o time to
that moment which is halfway between the commencement and

end of the observation. But even if the eylinder oo recularly

-

The other portions of the photographic sell-reconding instruments were made by

Mr. I'. Adie,
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neth of it
- 18 1 | -4
reury will therefore
'
mee line den

mains constant { therefore we measure our ordinates
from a horizontal straicht hine B will manifestly be less than

1..I'|. |.1I. I!l woevear, :.'.I-|l'.'.li. of ] =H SUTing .:-'|!'. 1.‘!:-" i:! i 1'.|;- wa
measure from a '-.!I"'i!I._[ li y L, Y 20MEe means 15 miadde
to rise and fall with the temperature in precisely the same

manner as O rises or falls from the san wige, then we shall

have a trune result. Thus in the partienlar case we are describ-

ing (where the tm Pressure rem: ing econstant while the tem-

1 ave no longer a variable ordinate if we
hase line, for CE is evidently equal to DF

the 1 v O Iirl'|||'-:|‘:'-':EE'--|-,_'.I."!| | I
I'he eorrection for te NPETataT thus resolves its

ing o curved o li hi i

Lemperature

COIMINI  CIOes

of an arrangel

are fastened rigidly to a slate slab a heir lower extremity,

and at their upper e ey are i ached to a |I'EE.E'I P : this

pointer therefore rises and f: with the temperature, Now

I’ acts upon the smaller a i o glags lever of which F* is

-.| |'||-'|'::'_||, i | of which the e ML of the |'-!::‘ Arm 1s

] 1t it carries a stop which

I'L'ii':l' i T

thus ents off tl irht an ) he lower extremity of

Appears on he 'yh1 t this moveahle
nz a slanting base line, and the length of the
the position of the fulerum are so arrange
or fall from temperature as I|-.'1I'|_"-' il
!—;I‘.ll";l'_:"-'-- SR LI of the 1mi ! vhicl :!"II- LS

surface of the mercury, rises alls Ir he same cause, lt only
remaing to state tha e § ve ficure the blank straight line
AB 18 traced by means a fixed thread of metal near the

|'\]i||:i|_'|‘, '-\,l,.l-.;u'] CNLE -|i. |i:= |! anl 1I|I'|'I'.|I||,- '_:'i'lul'- us o :;'|_-|'

denoting the direction of motion of the eylinder.
The fulerum F has an adjustment by means of which it can be brought nearer to
the pointer or further from it, if it shouwld uitimately be found that the

COmpensation 18 ot ¢Xact,
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that when the spiral velocity pencil has marked 50 miles it
eaves off at the left and commences again from 0 miles at the
right. The appearance of the record traced in this manner in
24 hours will be seen by referring to a facsimile of one of the
Kew anemogramas (FPlate VI.)

_'1_.-'.'.|';_.. FTTLE -'J _|.."II jr]lrﬂl “-".l'- ,

The following is a brief deseription of that pa rt of the instru-
ment which records cont inuounsly the direction of the wind.
A reference to the following ficure will show two windmall

vanes having a common axle.

5
o
>
]
I
i

"

The joint axle of these two windmill vanes ¢ :l!'l':. s an endless
serew, which gears into the teeth of a fixed t othed wheel, and
the whole windmill arrangement 18 mowve able, being delicately
-1:|11}»r-1tu] on frietion rollers, so th .1 this endless screw 18 at per-
fect liberty to travel alon; rtheo ||]- wery of the fixed toothed wheel,
if the motion of the wind uj H:Il the t|||=- inclines it to do so0

The whole apparatus being thus e wsily moveable, and l]“ aTOW
head ber ingr E]'“‘ d as in the tl_L:'-1|l'. it ‘.-'.|||‘\'.*- from the I rine '|| 3
of windmill vanes, that the system will travel round the fixed
wheel until the arrow head points to the direetion in which the
wind 18 blowin 3 when the EysLem has taken this 5'.--,~.i1_i||r1
the fans will be so placed with regard to the wind that there
will be no longer any pressure tending to move them roand.

21469, I




This systs
hollow axle
This hollow
] -_:-'.-rn'L- né revolution, or it will move with any
This hollow axle is connected with the shaft ]
onea ey n ol e ] low axle '.;ill'!ll'-
y pnce round when the
COnmected wil | _"-i:l."ll:_._l-\..'-
s way in which A’ was with the BT

11l miove over the whole 1

1all refer to the
to the
'.'l-" 1
out within certai t 18 prob
LA --Ilii:l.':l"-.' Vane ||.-|| 120l ] LN |.i|| vane,
1

; oscillation would have appeared to be much larger, perhaps
v interfere with the wibility of the results. :

- ' accounted for. A momens-
hat different direction from
and mves the vane a blow,

DEYO d its true Il"-[-!!._-_' |-lli‘.lf_

ways ; either, firstly, by inter-

" the :-'_‘.'-u1.-'-?|'| '[}|,‘|_1 does
vane irom ant 1o 1te 1 osition of TEEt,

i momentum or swing witl

I|~'::_1.', it may be remedied by a windmill vane such as
hag heen « ‘::|'|-|_k-'l| in these instruments. The only objection to

F : M siand ta 45 e - < sl : J
a windmill vane is that in order to move ik, a certaln amonnt ot

f:." '.il-'l'...||'-‘-.'.l VieI" S .:.-» ]"'. |_'|,-||.=|i_-'|.-_-: L ha OVErcoOme, s0 I._',,',I_
the final position taken up ":._-)- the arrow hend mavy not indicate
precisely the direction of the wind, but only come so near this
jon that the force tending to move the fan is not able to over-
Tiction. L 18 T mbt true, ]-III. bv judicious ATTATL e~
Tieti l:} Ie JIIII"I'-J_ .::li ||lll,|=f:'| ]|1'|J_;I[-'1 -|L

‘od 80 small as in the case of an ordiz ATy VAR,
I.|::I".'. howey Bl be l'--ll--i-]l'l'l |i LOoo &I |:| |:|. i_j|r4-|_'_

fere to any gerious extent w ith the DOCUTACY of the instrument in

denoting the direction of the wind ; but the case will be different

if we should wish to measure the amount of oscillation of the
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It would further appear from some e xperiments made at Kew,
that the true friction co-effiol 1ient of any [|_-.r.r|||_|- nt that has
Just been made cannot be accurately fixed, for at first this friction
is much larger than it lul: nately becomes :L1'= r the instrument
has been at work for some time. The Kew instrument was
driven artificial y in th 1.-;.:.|-'§;_-.|1||]| ;11 1.'-]|i-'11 it was made for a davy

r two, so that perhaps in this cse + have ascertained Ll.i- true
friction * but in Y S0 -.r the other instruments this E.r lim ~,'.|_-'||'_':‘.r
trial has not bee le, and their friction corrections have
not yet hean C'!Z-:iLEJLI"'l; on the other ]-..]';-l, it 153 not possible
ascertain the friction correction of an instrument that is mounts
“'jlil'::”- considerable trouble.

Pressure of Wind,

The instrument now described may be considered as giving
with ---..Eu-u--nl precision the direction of the wind at any moment,
as well as the space tray elled over b iy 1t 1'|'|-||* hour to hour, It doos
not, however, rive us the pressure [1 at the wind would exert upon

X rl -. : : :
pressure of :‘.- wind |||.| + one hour

'-i..1.-.', BaV one E'u it sguare, dire wosed to The averaora
| o
1

116) |-..-::1|'. be deduced
from its averaze veloe ty for that hour by « 1 ¢ \ppropriate formula ;
but it is ul', probable that there are in high gales sudden

gusts of wind, lasting pe 1|..1r- but a minute or two, or even less,
c-rtuu--lui-r.-n- but yet 80 transient as not to atffect ~-|x|f]1. the
hour I'-, AVETraTa ‘-.'--]-.lil:.'. These momentary gusts are lll:"ll.
perceptible by this anemometer, the pressure |.;--l.- heing the
;|;-‘|l|"-"_|-|'5:l'.-' method L_‘-’ which 1||-1 may be T'l"-"l]"]"n. Such

gusts are worthy of being studied as local phenomena, sufficient

to cause damage In the place of their oceurrence. but their
importance in enabling us to arrive at extended meteorological
laws 13 probal |".' very small. The space travelled over ]I_‘..' the
wind from hour to hour is nniver sally allowed to be a result of
much more reneral ill'.En}]'i:lJ!l'c'. |||:L thizs is w hat we cannot
easily get from a pressure instrument. In fact the pressure
ADEMOMErar Barves I::"'L'|l'l.']:l.!'!_‘. well to de bermine the foree of
IMOMEntary guses, but answers very ba -mr in ’fﬂ.'I"'I'F 5 the
velocity ; while, on the other hand, the cup anemometer rir.w us
the ve |--Lll‘r "-'-Jt 1 great proc isiomn, Lu‘.. it 1'..---H not en: 1|-. us to
determine the force of moments iry gusta,  As if appeared to the
Meteorological Committes 11|'.[ the wel i h'..' of the wind was a
|I|II|I of far oTéater ITIJJI--I £ [|.Ir| a l'--- -ul_-: s of ]:|-.|]|_r::|_:_;|_1}-
pressures they have adopted |3 Robinson’s anemometer,

We now append 1n Table "ll". :|||1 measurements for each hour
of the anemogram appended to this report, and in conclusion
make a few remarks .'h'-gl-'i"-;-'l_.'_' the [-t'-'.l.hl.ltt':: of these curves







T

It will be seen that about 5.30 am. of March 8th, there was ;
VEI'Y -||'|-!|-I| |:".|| l 12 {-,-ngj..--_--.;[l“'.- |.j' 1|,.- air _-'||'|-] ]|| ﬂ_;r_

i

th 1n
eV -:|-|.~':.I 101,

[t will also be noticed that the Barometer which had been
rapidly falling previous to this instant, began then Very
S CLETIY

A L0 | B .JI::I ¥ -.i!|' rEII|'| I-|- I:;" W :.'.'I-] al 1|-I- same moment

changed from sonth-west to north-west, while the velocity of the

wind, after the chan re, wns less than 1t had been an hour or so

previously,

Sudden and peeuliar changes of weather of this kind have
bean remarked 1 v Mr. Airy and others as of fir (Uent OCCUrTence

with sudden chance of wind.
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APPENDIX 1L
CorrespospexcE relative to the TraxerErREXCE of tha OFFICE to tho
|.|'. SNt LOMMITTEE.
Board of Trade to Roval Society.
Irade, Aungnzt 30, 1866,

Blication of the Report

. tho ,"l.-!llii‘.'-l.:l_'._ and

tinge to the Moeteoro-

BIR,
Soue time has now elapsed sinee the p
of the Committee appointed | ] al

the Board of Trade to cons
logical Department of the IS o

President and Council of the ko
occasions given her Majesty's (Government
advice on the sabject. i

The Board of Lrade, as at presént advis

' , nrepared to adopt and
v the AabOYe=1m

ntioned Committes ; and

it the course proposed by
wave reason to believe that the Board of Admiralty are of the same
=anry 1o obiain the consent of the

SHATY 1

inton. It will, however, be nec
Treasury to the proposed exp nditn
1 of Trade w _'_|.|| to
measures recommended by

re. and before taking steps for that
purpose, the Board learn the views-of the
resident and Couneil on the subject

the Committee.




irst instance, npon the anthority of

it the most efhcient way

in the opinion of t
persons 88 they may
e Committes 18 sucl
3¢ questions
. -

N M2 CEDCCIA

{ ish or proecure for them
ishment w
L with Kew, fo

al observations

BIVINE and discussing

ALions iII thi | '|.I---|]

of A0th
absence of

the Presid
during the

reply :—

advizsed, are m
Meteorolorical
-"'L'|'.||:I:.: s :|!|-1:
that ':-Illi-"'l. , the

President and Couneil on v gubject of the measures recommende:

the Commities’ 1
1st, ¥ he WCASUres are wel lenlated to adwv
Meteorols 18- ] fici [

.-1-3“_ President an il r the those measar are o 'I:|'|':!||;{
well ealeulated | al Science in o very efficient
mMaAnDner

2nid | suggested by
] he desired |-'|:i|-|---'-'_”
nent sugresic v the committee are

40 of the port, and several 1mportant

measures are therein proposed, each of which requires soparnte cons=
-"i']l.'l.;|_|i|.:'|I

ke ]_l-'-' President and 1 tirely concar in the opinion of the
F""'"”""'_"- that *“ the collection of observations from eaptains of ships

1= 4 funciion which ean probably be best performed through the medium
of euch aEencles a8 o 1-;"'~'.J'|::|1'.'-|'. office can command,”




1w 3 5
DI :l'!ill' wiell ns exact sciontific
would be much better, as well a SCOm0=

under '|i.=' i ey T :-.Ell |E

than it will be i ift to 1 vernment departn e
r, limit tl 1

ey spent, 1
and Couneil
that the reducti

nh, & 45 il 1 .‘||-=-.-:|:"i'!!'f
Hydro raphic Offiee of tl Immiralty t wo seem desirnble,
the Hydrographe ' ' the

drdlv, Yon aszk for a detadl
| t Kew, for
[eteorological Observations.

'11|.|.'-. A similar statement with observations in
L i1

estimate of the

nd Couneil Vi no reason | 1011 v renernl
wiimate contained in il nort, 8 . 40 ; but
amount of

i |:|:-|. WO U I présent pret

Finally, You desire io .'|||'.|' the views he resident and

: -

Couneil with respect | ' nanacement and

regponsibality the establisl ] 1on ol y placed,
2 |




The President ar
care the obs i
be under the
mittee, who
the nominatio

l'l the saveril

-'l. | R

The Board of Trade then |

to storm wWoarnings .=

appointe 1 by the Roval Socief
wle, to ingquire info the constitution an
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- wWhnilch el OIITEeT

ety upon the 80
4 v
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Council

Wil min
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time have bed |
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OTL8 TIROTN
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Under these circums ww the Board of
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larical Department of 1 of ° 1
It is hoped thuat
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In the mean
publizshed as heretof 1 [
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On & Tequest at offect being sent t the Board of Trade, aecom s nied
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“ Dr. W. A. Miller,
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#“ Mr, Francis Galton,
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o L-:'.I-::I' '\:II.'ull.-'..

w Committee.

y British Associat
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"T]I:LI i"| the event of a ‘-..-.r';|‘-||-1.' OCCUTrTIin _" in '.|.-' ('l-:||.';|5‘_||-|- |E||
be communicated to the Council of the Royal Society in order that
may "=l'|"'ilfl. o new member,™

| remain, &e.
T. H. Farrer, Esq. (Signed) W. Soanrey,

&Ko, Lo &o,

joard of Trade to Royal Society.
|]--:| d of Trade, December 22,

I ax directed ]‘. the BDoard Trade to ac | oW 1 |-_-|- the |,-.-|--|.:
of youl letter of the 15th in 5y CONVEYI '.'_|||| of a res -.|||I|-|| from
which it appears th ut the President and l; ouncil of the Roval Socioty
have resol 1.._|| to @y nt a standing committee for the |.||1-|.....-- of H']" |‘-|-:.
tending |:|I:' Mool ¥ -.';|! obeervations nndertaken b 'y the |u|l..._ O clety,
L | 'li',r this committes should EII el thi I -|-|'.:-- 1 communication w _[||_
the Board of Trade.

In r :.- I am to state that the Board of Trade are 1_'-:-.|||_'.' to consider
ithe arrangements to bo P :':'-I'| Dy the committee s0 soon as they are
communicated, ;

I have, &e.

The Secretary, &e. &e. & { Sigmed) T. H. FArReR.

Hl-}';;l .‘*:H'iv-'_'.'.

APPENDIX IIIL
ARRANGEMENT oF Data Boor.

In addition to what has bhoen --:|'_-| at p. 8 of the Un'_;n-'.'i, a short
('JC[I!:LI ition of the method of I:"HI ition may be thought advisable.

Each 10-degree =q nprizes 100 1-di gree squares, and each
opening of a data-book reaponds to one of these emaller di
Accordinely each data-bool i Yo ning which are number e
00 to 99,

The entry of i
unit fis . of the degrees
in which wWas mude, e
long. 2 5 W, would be entered 1
the proper month of square I, and 20 S07 V.

I 1 { i 1 mmd meridian
given on the opposi , 50 88 to show the adapt
the system to north and south latitude and to enst and west lomgitnde,

It will be seen from these that in ench ease th nings 00 and 99
correspond respectively to the lowest ane Tid | 1 Iatitude and
longitade, -

Alzo that .L.|--.-‘|'|'_'- erinning r
same parallel of latitude, while those ending with the same fizure, refer
to the same mi .i i

Uther numerical relations as to the poé itions l.,lf -ill:_',!l" SuAres will be

easily perceived by inspeelion,
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APPENDIX IV.—A List of DoCUMENTS reccived from Smres during the year 1867.
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APPENDIX V.
CORRESPONDENCE RELATIY 0 TELEGRAPHIO VWEATHER
IXTELLIGENCE.

Board of Trade, 31st May
I aM -.]i":l"--| :_' { Ards of :ll":..II'.II'.iI:'.:-.I'I-l 't '-I'-' l-.-
Trade to state that a lorge deputation has waitod
Hichmond to urge that 1 arning should be
rer from storms, | [ am to ask whether
» Committee appointed by the Royal 5e
and under such limitations as they may think 1
a desire which is strongly expressed by many com
bodies and persons.
I am,
(Signod )
Robert H. Scott, Esq.,
Director, Meteorological Office.




3 n
WLEEe

:J 'f:'.'-- ."_'l-." ..‘I-rl' |'l_'-":'-"lr""_-lll.""'F ( l!';\"l (i

Meteorological ‘..-lliulli.'“ @ of th |:--_'.':|1 ?‘-':'il'f_'-' to Board of Trade.
Meteorological Office, 2, Par went Streaet,

Sir idon, 8.3, 8th June 1867

Ix roj

it might not be possible for the Committes appointed by the Royal

-|_'. to your letter e 3lat ult., in which you ask “ whether
Bociety ” to give “some warning of apprehended danger from storms,”
[ am direeted by the Committes to state,—

1. Though they distinctly decline to prognosticate weather, or to
transmit what have been call torm W 1z8," they are collecting
information which they confidentl i
or later, to frame rules by which such prognostiea ; ade :
and that ona of the man "I'i' cts which 1|.'|'_'-' proposa Lo themselves 18
the advancement of meteorologieal science in this important practical
direction.

2 That their observatories for continuons rogistration are not as yot
in practical operation, nor can they be put inte operation until the
netes funds have been voted 1‘- Parliament,

3. That the station n the coasts from which reports are daily
received by this office, and fransmitted by it to the daily papers for
'|_| |!-;_i|';|':i-llll, G il'. '|e-'.'-'l.'l.'-- |||_- CAT | i -|~l'l'lill.‘|, ‘.'.':.Izl A Y E-"ﬁ-‘ L I'|'I|-|l I
the observations collectes I

4. That, at an early iod after commencing i abours, the

"

Committe ollowing lithographed eireular to be addressed
to all parties applying to the office for information on the subject of
gtorm wWarning :
“ BIR,
orological Committes to acknowledga

the ree ' 0 - . - i fo 1 i You that this affice i1s Prepar i
to forward each q|.'|.'.'. ||_' ot Fport wihieh F e ilii'u- t, o copy
af the .,|,|_'.':_1.' weather repor he same as that fn hed to o soeond
edition of tho London I.'|-::-','Ili':'; \pers This copy will be forwarded
froe of expense.

“ Shonld the . . s I'|'-i'.li!'|' resular or ocensii
telegraphic intelligence, you are requested to inform them that, on recei

'!|-‘!:'_:_|-:|I:|\!'| statine the I:-l'-'-'i-u' nature and amount of informati

required, this office is prepared to furnish, without unnecessary d
any telegraphic information which it may have received.

# Tn the case of telegraphic communication of this nature, half of the
expense of the transmission is to be borne by the local authorities,

“ I have, &c.,
# By order of the Committes, Seeretary of the Committee.
" i Edward Sabine, Chairman.”

L4 With the view ll|.-l': I|l l".i:l'_r anid l:|i*-'!l:.|-'.I!'E:|'_r such -:!:‘..u-"|||:|_|'_-.s._"-. tho
Commitiec ineladed & sun S,000{. 1n thewr estimate, and they are
willing to communieate information to any aceessible place |:|--:|| tha
terme lald down in their r., and to an extent limited only by the

um placed at their disposal for the purpose.

The information conveyed |',:" be '_":'!-!'|'. to each station wonld be of
ywing kind, one uniform signal being hoisted on the coast:—
“ Sgorm from west at Ponzance and south coast, hoist signal.”
Masters of coasters and others, on seeing the signal, might apply to
know the nature of the information which had been received from the
central office.
I have, &c.,
The Secretary, (digned) Rosert H. Scorr,
Board of Trade Director.
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CONMMMIRSTON

and of every matter and thing therein contained although the same

from time to fime |-_‘.' .llt_:lllil'!l'flil ni.

v pxecution of these Presemts We do her by authorizo

eeretary to this Our Comm |---,i- n o atis ~||E Vou wihosse

regure vou o use

mm time to time as occasion masy

Eighteent day of May 1870, in the

HI‘.' Her 1||f:|_i| -»1_'-.‘-- Lommmand,

H. A. BRUCE.




ROYAL COMMISSION ON BCIENTIFIC INSTRUCTION AND THI
ADVANCEMENT OF SCLENCE.

Graee of God of the TUnited
of the Faith, To Our Tr

rp, Master of Arts, Savilian

Hea Y Jolin .‘~!--|-i|| n Smith, M.A.
be a Commissioner for '|'.|;.i'. i int

Scientific Instruction and the Adva




EIGHTH REPORT.

TO THE QUEENS MOST

Mav 17 riease Your Masesty

We, the Commissioners appointed by Your Majesty Lo make Inquiry with regand
to Seientific Instruction and the Advancement of Seience, humbly beg leave to present
to Yonr II'I:I'-IE'"I."‘ in conclusion of the |'-.|'|i|"- entrusted to us, the fo Fhy I':"i' ik n
and on the Relations of (rovernment to Science.

Advancement of oS¢ lenee
Manageimnent

In the course of our Investigat into the Proceedings .|l|i
[Universities, Collegres, Musenr and other Institutions, n.||,|_|| exIst '-'-Il-'l |'- or 1n
on the Relations of the Government

for So |-||r:|1|.- Purposes, considerations bearing
Science, and on the Advancement ot Setentific Hesearch, necessal -|\- came um ler our

an incidental mam

notice to a certain extent ; they were, conse ||I.n| tly, referred to in
witre 1m '||-. CONCETIEe J

in the Reports already submi i to Your aty , which,
with Scientific Instruction. ‘he  present port -.-..|| 1 t ire |1|_. to the
el 15 of (rovernment 1 wence, and to the Advancement f Scentific Hesearc
and our l”':.”:” divides itself into the following hranches :

The Scientific Work carried on by Departments of the Government,

The Assistance ot presen ven by State towards the i:ll-L'-':"'-l*'ll af Saentific

H-:'*-i'::l'{'-'l

The Assistance which it lesirable the State should mive towenrds that « ot

The Central Organization which 15 best ca culated to enable the Govern
determine its action in all questions alfecting Science.

I —The Scientific Work carried on by Departments of the
Government.

srincipal  branehes ! ientific Work conducted !'-.'- Officers of the :'l||~|'||:|.|
Government, and I|l. Departe s by which they are adminisiered,

Tap iphical Survey [MTreasury (Office of Warks)

y 1 ||| el Surves d 1.

al Survey |l*P|'-.'~ i l'LlIII."il_l.

Astronomical Observat |n||~:

{Treenw u-H ane | the Cape of Go wil Hope A dmiralty |.

Edinburzh [Treasury (( Mfice of W I."Tl‘v“ P
Meteorol '-:'ll Ohservations :

(Greenw Admiralty

1:-.|||'!|||'._'1 [ Treasury (Office of Works) .

The Meteorological Office.

Moteorslogical (e

are as {ollows :

bat &= direciod by »
indiopen K b bl

Gardens, | Edinburgh ; Botunie Gardens,
‘Ureasury {Dffice of
vemical Department of "|.: War I I“u o
"he Standards Department of the Bor wrel of l..llh.'.

lorong W Ic sl on i|| some of the 1.'-.|||.-.|i|.'- ani ll'.!'L'i_!II I:I'E'-:-!-M-E-I!!ﬂ |'_l.
nents of their |'|'-|'|'-_ tive (overnments.

ne case, that of the Royal Observatory, Greenwich, the work is examined into and

i the Admirs alty |'|' a Board of Visitors co ||"-|--'lt of men of Science.

T { of the work dealt with, from the aecident of their origin and from
other canses, are less entirely devot cd to r]w direct necessities 1" Hn- State than others ;
whilst 1t will |-c seen that there are certain lines of 111u- 1at on of no less importance

s the State than those for w ]... h provision has already been ma le, which the State has

yet undertaken
The lmperial |II‘--.'-I.?"1|'I:-|.~'.IIl.Il:.I.I.-.I.I.I.I with the exeeption of the very special work of

[ ':ﬁ.




the Chemical Depa the War Office an:
f | Tas T

- - F % AT 3 0
0| |: llll.'. = 1 | ! e & 18 o

of such a natur at the State could not safely intrust them to the action of

ar Societie CVCTE 1 h Wilrc w !I!II:,,r L 1 .||'|':|'x|_- tl

When Scientific « i
the redquisite
the adwvice of
or through the Hoyal, ¥.

| . F 1 : 1 | ELlL L "3 (RO I-.'. |||.|- . :| |.|_||:E~1 Al
the present time, to i,“-;__l. the CXPENSeS of such of these vanous VST grations as appear
'\-'.'I'.I.I:'I.'l.{'.._'lu' in the Estimates for |:':|;'.'|I'I 1874-75.

E eraphical Survey - . 132,000
Appendix T, i Tps 1
[exeluds ."-]I.Il:il'_'. pay of men emploved),
Hydrographical Survey . = 121,055

E.r;'n]n:’il'.'d .""-|.|I'-.'e'_'. - - : 29 o)
Astronomy - - L 2 : 0,703
Meteorologsy k ] : i L 12,042
Botany, e i=|lii||'_: the maintenance of Botanieal Gardens
s |'1“_|--.:~ of Fablic Recreation - 21,470
tandards !]4';-.::Ir:|c-:|l of the Board of Trade : 2 063
0 these recurring charges, sums are voted from time to time for virions

and for Experiments incidental to the Services the varions Departments,

\ . 4 1 T3 : A
such as the [nvestigations concerning the Causes and Processes of AL AP 1 under

the Direction of the Lords of the I.'"I'-..'- Council, and the varions Fxperims | Researches
carried on for the Atmy and Navy.

We have not considered it necessary to take Evidence regarding the detailed work of
the Public Departments, but have thought it sufficient to collect the general opinion
of those who are connected with, or well-informed concerning, the Scientific Worl
on by those Departments.

% T

In the case of the Meteorological Office, however, both on account of its recent
establishment and the circumstance that it is not directly responsible to any Public

Department, we have felt it our duty to take Evidence at some length, both as regards
its Scientific and Finaneial Admimstration.

fridence as fo M f.'.'.r-'.'_:f_.'fr'.;- ficy ol the presend Uhroanizalon.

The Evidence which we have taken as to the sufficieney o1 i”“""'”i'"i"r“'.“' of the work
done for the Advancement of Science, including that of the Government Departments,
18 VEry *""I-"i""-l"- A large ':"”!i"“ of 1t 12 contamed in the volumes :|i;1':|:l.x published, and
it will have been seen that there is a general concurrence of opinion, that, even in the
interests of the |h'|:-:a|'l1ll'I!'--i themselves, more ought to be done by the Government in
the way of Investigation, particularly in respeet of those Seiences the Practical \pplication
of which has been developed, or the scope of which has been enlarged by Discovery, within
recent years.

’l.h.l..--u!.' -:'I|‘-I-|::-il:ll'|-; are -.':|[|'I'1.'li|||'.| alike |J_'.' PETSONE |'||:_r.‘l.t'l'l| il| HL'E:‘."ll.::‘li‘\'.' Work IIrLIlje'l '_]I-!
'|'€I.!'i-:||L:1 |I-.'||:|r|||;|,-|.1-» 4.-',. the tl-l.l..l"!'lifl]l,'ﬂl:l and I.l.'| "‘\|_'i|'|:'|1'|:'-|‘- Vien ]J:L-,-ir:_-: T |.'1-.L-:';||
conmexion with the State.

The following are extracts from the Evidence on this branch of the subject.

Sir Henry Rawlinson, a member of the Indian Council, states that in that Council
l"-I]*'i_'-' perpetually have references before them which they are unable to deal with. He
adds :

Qu. 12,564,

{:_“-. |'_'|-:|r|-,',q, . - ' We have, for insia ee, RBir Willinm Rakor il the
el Htrange hotl o thie CMibes ; votl, notwithstanding (hedr
red to us with which we are quite inecompeteni 1o denl."

|{*.: then reters to the H.l“l.l'.li!!.:,_"' subjects Among othors :— The Manufacture of Iron :ﬂ'l-l
Steel n India; the Eforescence of Soda on [rrigated Land ; the Fermentation of Beer, *which
“ may involve a loss of 200,000, or 300.000L. & vear to. the British Government " th
question of Drought arising from the Destruction of Forests ; the Construction of Harbours
and of ”:I IH'I! H_"{h i “..“rkﬂ 3 1.|!Il.! E'-L:ll.llldill:_; of Brass {:;Li.”;\-; Tidal Obsers |I.1i|:-|;:|;~; the
Publication of Works on the Flora and Fauna of India ; Geological and Trigonometrical
SUIVEYS ; e Dredging : and Observator .

ies,

He pomks ot _’-ll-il'l many of these questions are practical and economical, but that still
there is a scientific element in almost all of them, and he adds—




wihich Qu. 10,677

L Tr
Lulid |-,:|I|!

Lo :l‘:-\. |Ir|"1-_ il |

Additional ex
by others, whm

I 'III:'-“I"-




HTH REPORT 0OF

.|r'_.ll"ll-|'.-' e s I‘.. f.'”' .;r.l.'.w-'-.- :- |-|'|'|I_'.'
spition has been LT cially
ged with ientific Investige
e Public Ik partments.
Machinery at W

S.000, 00, of

Anderson, the 3"-::|:|'|'||'||:|':x".r of

for the expenditure of
atate servi g

[I cre arme no o
ns on which laree cxpenditure depend

ment, he states :

xRt
He next refers to another questi

Departments :

With regard to the gquestion whether it 13 © desirable that

establish any Laboratories for -'.lli_'.'iI'E_' on tho

bathered v

Mr. Anderson's Evidence finds
Chief Constructor of the N:I."-'_".'.

that thers are mal

Lilmirnlty

i il

s With [ 1al re -__:'-.|::1 L

great Importance to almost

the Government should

I!l.'

thus stated his

D WihE |
v Hirst 1w




N RCIENTIFIC INBEE

wrtment of 1 loard of Trade is another Department requiring
» subiects. w2 Warden of the Standards | Mr. Chisholm) states :

iy o d me; &

:-.l..ll:'!'.'l-llll.

wier, which comkl onl) 1
Dr. Frankland th refers to the wvarious regquirements of (overnment involving

1l Investioa

jon are 80 INtCrSperse d wi 1 TH]: 1 gmeilics o DE ap |!II: i, that
% . Y 1 # o 3 3 g™ - # |. Tl 3 in Fid
¢ convenent to refer more ]I_I.!, Leularey to these LR sCILS 1IN the 'l ||.:I..J AL Ol
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EIGHTH EEFORT OF THE BOYAL COMMISS I N

II.—The Assistance given by the State towards the Promotion of
Scientific Research.

E'! Ay .ZII: oconvenient, [or "||_| 'l'il':,"-lu_dh ol hi 1 T, TO ol ~: "|||' .".'--.i-I'l_:I;'l.-_:i'\-|-||
5".'- the State tow ards Scientific Research as T her Permanent or ( onal,

Ular great National Musenms (upon which AV | eported) o under the
first of these descriptions, and it wil : Tl
of the Biologieal and Geol: rical Sciene
a0 th
for the Student of Art or Literatur
On the other hand, the Student of the Phvsical ¢% has no such facilities: there

at the Student of these branches of Sci

; ; .
are, at the best, tor some of these branches of study ollees its of a very
e 1 Far s

I ag distinguished from Theo-

i.‘l.:L|J|'-|l ate kine
retical Science.
We TR T i---:!u d 1o ‘I.-':I' Ma v that the Nai 1 (ATl o far as they

1l rate  the Biolooics and (7 |.f-:|_-_- n 5§ Al rendered o 1l ik Th
S » in

]
9

anil -.'.:l'.ill;'_ tor the most part to ."-_.

stndents of those Selence ¥ But the few i I ts illustrative of Phy aical
any National Collection are so placed that thev can scarcelv he 1 «d even in the 1
ANy INatomnal CHFCCLION Aare 20 placed that they I SCANCELY D L even In 1 BlLAY

Clence. Moreover, as a mere collec 106N, O 151K MLs, DOWever ¢oin-

ithout working laboratories, is of & Lo E i the Experimental
and 6% there are lie Laboratores s lal r the Researches of Private
| " Experimental Science the State
PErMADCTH. material nl 1 to I i|:-| -:i"-L'.l.=|'-.
nce of a Permanent Deseription is also aforded to-certain Learned Soct
wccommodation : the sum of
y under certain conditions is an instance of i
II-"-vl"lli-ljt regard as g Permanent Aid to Science the grant of 10004, for
carried on by Private Individuals, which is annually voted by Parlinment, and a
!_'\. 2L o' of the ) al Society.
Thizs Gra A8 Ti red such great services to Seic nee, tha s desire to pive the
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[II.-The Assistance which it is desirable the State should give
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