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An Episode in the History of Kew Observatory.
By Sir Narigr‘Suaw, F.R.S, ' .

Mr. F. J. W. Whipple, Superintendént of Kew Observatory
{Richmond), has found among the archives of the Observatory
a photograph (see frontispicce), apparently a collodion positive,
which isan interestin%femmdno! the activity of the Observatory
in'its early days. The photdgraph is dated July, 1852, and
tepresents the. paraphernalia- for meteorological - observations
undertaken by J. Welsh, F.R.S., Superintendent of the Observa-
tory, in the balloon ascents which were made from Vauxhall
Gardens in 1852. Welsh had ‘been appointed superintendent in
that year, after two years’ service in the Observatory as assistant.
He succeeded Sir, Frandis Ronalds, who had been’ honorary
superintendert from 1842, when the use of the- building was
ranted by the Crowh to the British Association for the ésta-
Elishxﬁent of a physical' observatory, with the lofty idéx of
being in the van of progress in dll such matters as the desigi arid
development - of new instruments for meteorology, atwosphéric

- electricity, terrestrial magnetism, including its relation- {6 the
sun, the variatiohs of gravity, ds well as the testing and certifying
of all inds of instrutiénts for physical investigation. ~ - ° =

" We are somtimes inclined to think that ideas-of progréss in
thé investigation of thé edrth, the air and the sun are d-Special
characterlstic ‘of the tweitieth century. - The folldwing extract,
from a' memordndunt which léd to the acquisition of the Observa-
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tory in”the Old Deer Park in Richmond, will deserve to be
remembered, among other things, in 1942, when the celebration
of the hundredth anniversary of what is * known by a misnomer
of at ledst Nalf a century's date as the Kew Observatory *' will
come due. '

¢ - " Among instruments which have been proposed, and
+ -7 which. will probably-not be ‘constructed and brought into
" -use without the assistance which an Institution like this
alome can afford, may be mentioned : a universal meteoro-
graph, which will accurately record half-hourly indications
of various meteorological instruments, dispensing entirely
‘with the attendance of an observer; an apparatus for
recording the direction and intensity of the wind simul-
-taneously at various heights above the carth’s surface ; an
apparatus for telegraphing the indications of meteorological
“instruments carried up in balloons or by kites, toan observer

+ _at-the earth’'s syrface.”

‘The balloon ascénts at Vauxhall are sufficient indication that
the aspirations of the memorandum were not disregarded, and
- perhaps the impression of vigorous activity might have been still

greater if Welsh had not been the vietim of fuberculosis at an
early age in 1859, .after testing marine barometers on voyages to
Leith and the Channet Islands, setting up at the Observatory
. the standard barometers which ate still there, Beckley's modifi-
cation. of Robinson’s: anemometer, Je la Rue’s heliograph, the
© Yecordk %ﬁgmg@yl,is which. haye now. been removed to

Wiaving updertaken the magnetic survey of Scotland,
** Well "beguitr 'is_ half: donp,” but; in the geophysical sciences,
the other half is'an’ arduois task.” If to do were as casy as to
know what were good to be done, Kew Observatory would have
become for the average Lon,dc‘)fzc:r, asit is now for those who know
something more.than aa-iSland.in the mid Surrey Golf course.
~...In the photograph’ Welshi, is .shown on the extrefme right
- with Neadgear appropriate for, ballooning, . On a table in the
 Rupgigind gre the-instcuments to be used for detérhining the
" temperature anfi;h ity of the. air, -provided with adequate
- medns for seeurihg efficient -ventilation, Behind the tible are
members of thg’.l{.g!;ﬁ;'g%gmi_ttee.; on the extreme left Professor
W, A, Miller, of King's' lege, London, whase celebrated book
, ?ﬁechmusggﬂ?ﬁtah squﬁgt;of,ﬁpqqﬁgn: to many students in
- ttie second half of the nifigteentli éenbiry’;, next to him, J, P;
Gassiot, Chajrman of the Kew Comnhxiirt{ée, who provideg- an
endowment fund for the Observatory amounting to £10,000, when
it had become: the Gentral Qlservatory. of. tﬁe- newly founded
Meteorological Office under, the Royal Society, and the British
Association had withdrawn its 'gran{ in 1871 The fund is still
in the possession of the Royal Society, Next agaid is Sir K,
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Sabine, at that time sizxty-four years of age, President of the
British Assaciation and Vice-President of the Royal Society, the
leading geophysical spirit of the time, Next to him again,
Colonel W. H. Sykes, * one of the mermbers of the British Associa-
tion Committee, almost its first chairman,” Between these
notable scientific authorities and Welsh is a Beadle of the Gardens,
‘We have no record of the balloon ascent on the occasion of the
photograph, if the date, July, 1852, is correct. We learn that
two ascents were reported to the British Association in that year
the meeting was held at the beginning of September, and might,
therefore, have received the reports of two of the four ascents
- which are described in the Plulosophical Transactions of 1853,
The dates of the four are August 17th and 26th, October 215t and
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Noveraber toth, “Thé results are represtnted in engraved
- lagrams in the paper refeited to. - With'the knowledge that is
“based upbn récent experichce, they mist be pronounced remark-
ably good for records threpquariers of-acentury old; the provi-
sion for ventilhtioh must have beeri quito efficient. -~ The greatest
~ height reachéd was £2,000 Toet. On eath ‘otcasion there was an
. {¥iversion of lapseirate of temperature below ten thousand feet.
Welsh him'self divided the graph of each ascent int6 two portions,
 hearly ‘parallel in:direction; but ‘scparated by a discontinuity,
The individnal ‘téadings are very numerous: and -somewhat
“frepuldr, 7as one woild expect, but ‘the general fuh of the graphs
.3 undeniable; . .. - . . oo
<. Tt is worth. while to bring these results:to ‘remcmbrance.
Two years ago I translated them' into the langtiage of the
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twentieth: century and deposited a lantern-slide which expressed
the results with the Royal Meteorological Society, In order to
show the general character of the ascents, I have set out here
that of August 26th (Fig. 1) as showing the most notable changes
in humidity, and that of November roth (Fig. 2}, the highest
ascent. of the four, on forms which have been recently prepared
for exhibiting the energy of dry or saturated air in relation to the
conditions of the atmosphere disclosed by soundings. The lines
of reference are temperature, measured along the horizontal from
right to left, and entropy (or the logarithm of potential tempera-
ture) measured along the vertical {rom below upward: whence

it follows that area on the diagram represents thermal energy.
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In the ground-work are lines of 'equal pressure, lines of equal
* vapour-content, and-adiabatic lines, all for a saturated atmo-
sphere. - But whether Alieair be saturated or not, the conditions
at each point of the ascent are nxresented with sufficient accuracy
- by the point on the graph which gives the appropriate tempera-
ture and.potential temperature, The condition as regards
-humidity is indicated by marking the temperature of the dew-
%ﬁﬁ arrived at by moving parallel to a line of equal pressure.
. The dewpoint curve, called the depegram, is dotted.? {)Vhere it
. ‘coincides with the full line, the tephigram, the air is saturated ;

' where: the two curves are widely separated the air-is drf‘ ,
.- -The graph for August 26th shows-two, tuin,portions of notable
*The dotting of the original has disappedred in the reproduction. The

-dewpoint curve ( m} is on the ri i .
gurve in each of gﬁ%umreg :S aonl:l z.e ngg;a;!, th‘ temperture=—entropy

B 10w, NOV, 852, /’\\J’\‘_‘
@ 270 MWV, 3 1 ' M'&'IO




July 1626] TRE METEOROLOGICAL MAGAZINE BT

lapse-rate, the first from 1,000 mb. to 800 ‘mb., and the second
running very irregularly from 700 mb. to 500 mb. These are
separated by an " isothermal layer” in which the humidity
becomes very small, the dewpoint being as much as 18°C,
{32° F.) below the air-temperature though it is nearly saturated
on the 8oco mb. line. Above the inversion, which is complete at
700 mb., humidity, after fluctuations, is shown increased until
something near saturation is reached at 500 mb. - The graph for
November yoth is smoother and more regular: the tephigrars
resolves itself into three portions with considerable lapse-rate;
1,000 mb, to 830 mbB,, 750 mb. to 620 mb., and 550 mib, to
440mb, Between these are the discontinuities of isothermal
layer or invérsion, _

Apart from the irregularities which occur in readings, either of
pressure or temperature, the curves are eloquent of the state of
the atmosphere. We can look back on the period of Welsh's
superintendence of the Observatory as one of much activity
and infinite promise. '

The Problem of Atmospherics
By E. G. Bruam, B.Sc., D.IC.

Readers of the Mdeorolopical Magazine will be familiar with
the important and interesting work which Mr. Watson Watt
has.been engaged on under the auspices of the Radio Research.
Board, Apart from their practical importance to the radio
engineer, atmospherics—-those {rritating extraneous noises which
often seriously interfere with our efforts to hear broadcasting
from distant stations—are clearly phenomena of direct meteoro-
logical interest, since there is a manifest, though not very simple,
connection between their degree of activity and the weather,
Early in the history of radio communication it was

that atmospherics were unusually numerous and violent when
thundery - conditions. prevailed. . Subsequent investigation has
shown that gtmosphertcs arenot produced exclusively in regions
where lightning is actually occurring, and the phenomenon is,
in short, far more complex than at first seemed probable, The
Meteordlogical Office initiated an enqm.rgsént_q the gosmbxhty of
locatipg distant thunderstorms by observing the apparent
direction of arrival of atmospherics, as long ago as 1915, Work
on this and cognate problems bas engaged the attention of
Mr, Watson Watt continuously since that date, with very

COnSpicugus SUoCess, | . R . \
' ,’,I'i;pe paper* now.under notice deals. with a-form of recorder in

" #The Directional Recording of Atmosphierics, by R. A, Watson Watt,
Linden; F.Anst. Flusy. Ewgin. - 64,(1926), pp. 596-610. :




