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Father O’Connor. Father Cortie, My, 3. J. Gibhs
Yesterday Father Cortie, F.R.A,S,, and Father O'Connor, of S.to;'lvyl;u:s)th. |
Observatory, and Mr. G. J. Gibbs, F.R.A,8, of Preston, left Blackburn fo

Hull, where later in the_ day they sailed for Hernosand, Sweden, on behal: l
of the Royal Astronomical Society to make observations of’the solar |

eclipse of August 21, [Busby.

Left to right: Father O’Connori*Father Cozgtie, F.R.A.8., and Mr G. J Gibbs,
F.R.A.8. i ob o
Fathers Cortie and O’Connor, OF‘Sgi'onyhm'sl @hbservatory, and Mr Gibbs, of Pres-
ton, met at Blackburn yesterday, pjfd entrainedoat 1.50 for Hull, from which port
later in the day they sailed for Herndsand, in Sweden. Along with Mr Whitelaw, of
Birkdale, they form the Royal Astronomical Society's representatives to take observa-
tions of the total solar eclipse on August 21, They go out to pay especial attention to
the corona, and are going to take direct photographs of the corona and of the spec-
trum of the corona, with special regard to the red and yellow regions, Father Cortie
is the president of the Presten Scientific Society, and My Giibbs the chairman of the
j astronomical and physical section of the same body.

in Blackburn, and My Whitelaw is a pfominent member of the Southport learned
Busby, Preston.

societies.

Father O'Connor is well known
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tion” at the Harris Free Lib ary, Preston, on
——— C > a’ : | & | Y i . e

= @ , expressing the sense of hononr the society felt
at the selection of thoso two gentlemen as mem-

bers of the Government Eelipse Expedition to

% Hernosand in August and thelr satisfaction at the

=~ < ]

|
l
} success which attended the expedition. Owing to |
’ indisposition Mr., Gibbs was not able to be pre-
| sent, and Mrs. Gibbs received the gift on her
} [ “husband’s behalf, whilst Father Cortic, who was
r | completely taken by surprise, being entirely
* unconscious of the soclety’s intentions until they
;' were sprung upon him, returned cordial thanks,
| Feather Cortie's lecture dealt "with the solar - )
l expedition in somewhat greater detail than in his | =
| presidential address at the opening of the session, =
i He described the apparatus and their particular e’
i purposes - during the eclipse, explaining the
‘ ingenuity that had to be employed in their erec-
tion and the need for mathematical accuracy in
eir adjustment and arrangement. The sI’:Zdes

D4

X4

‘e
/.l

which ill :strated the lecture  were of reat
pictorial and scientific interest, the eclipse sﬁ'&u,
?\ v 1 taker during the period of totality, showing
' |
|
|
!

clearly the polar ravs, the fish-tail streamers, ar:ﬂ
protuberances, There were also some beautifu
snapshots o1 places passed through and visited,

e T




DAGENS NYHETER Torsdagen den 20 Augusti ‘1914

)

Englands expedition: Ingenjér W hite-
lew, prof. O’Connor, prof. Cortie och
ingenjir Gibbs.

I morgon intriffar den bebédade
solférmorkelsen, drhundradets storsta
forutsedda celesta evenemang. Total
{ framtrider formorkelsen i vdrt land
lendmst inom ett 17 mil brett bédlte Gver
Jamtland, sodra Angermanland, hela
Medelpad och norra Héalsingland. Men
den partiella f6rmorkelsen, som omfat-
tar cirka 97 hundradelar av soldiame-
tern, ar synlig i hela Sverge. I Stock-
holm bérjar formorkelsen 8 minuter
dver 12 och slutar kl, 2.28 e. m.

Den planerade turisttrafiken till or-
ter inom totalitetszonen har naturligt-
vis mdst instillas under denna upp-
rorda tid, Men de svenska vetengkap-
liga expeditionerna dro pd sina pos-
ter och ha fdtt fyra utlandska expe-
ditioner i sillskap. Inom de svenska
har i sista stund till foljd av mobilige-
| ringen mést foretas en hel del perso-
| nalférindringar. FEndast en expedi-
tion, med Fiskebickskil som forligg-
ningsort cch magnetiska fenomen som
studieuppgift, har mést instillas,

Den storsta stationen #dr professor
Hasselbergs vid Sollefted, vars upp-
gift dr att huvudsakligen genom foto-
grafering studera solens gasholjen.
Kamerans objektiv har en brinnvidd
av 20 meter, Det jattelika instrumen-
tet dr placerat mellan tvd tillhérande
'paviljonger. Assistenterna #dro prof.

Jiderin, d:r Larsén och instrument-|
makare Rosén frdn Uppsala.

Den totala solformorkelsen i morgon.

Professor Wulf, ledare av en holldndsk
expedition,

|




'uppfort sin anliggning vid Strémstad i
| Jamtland undey ledning av prof. Char-
[lier frdn Lund samt d:p Zeipel. Dit
| har ocksd kommit en tysk expedition,

[Da sina instrument dir.

{lingsplatsen for de utlindska expedi-
| tioner som av kriget féranletts att s0-
{ka sig till Sverge i stillet for att upp-
,‘r:’itta_ stationer i Ryssland. Dir ligga
,nzimhgen en engelek och tvd hollind.

P x

—— = -

UTLANDSKA VETENSKAPSMAN HIT ATT STUDERA SOLFORMORKELSEN

T. v. engelska expeditionens deltagare, t. h. tvi hollindska astronomer.
vid Hérndsand.

324
_ En mil frén Sollefted, vid Léngsele, | syssla med formérkelsens tidsbestéim-
ar professor Bnhhns_expedltlox) i verk- | | ningar samt fotografering av koronan.
samhet. Dess uppgift har blivit stu. Den andra hollindska expeditionen
diet av koronans yttredelar. Tnom sam- |har utsdnts frdn universitetet i Ut
ma socken,  vid Al"'r'l’S-‘/"- skall IJI‘{‘f- | recht och ledes av professor van der
| Bergstrands expedition studera sollju- [ Bildt. Dess uppgift dr att med ka-

sets intensitet i olika skikt ay koronan mera och andra instrument studera
och har for indamilet l&nat Uppsala- [ solstriilningen, |
universitetets stora triplett-instru- |
ment. “w . |
Den fjirde svenska expeditionen Eax Rﬁdf‘l“ mulen f»‘u(ifex‘lek i morgon fﬁ
varken vetenskapsminnen eller vi and-
ra dodliga se mycket av det celesta
skidespelet. Man kommer di endast att
fd uppleva en skymningsstund mitt pii‘
dagen och tycka att himlavalvet ir |
avseviart nedsinkt. Och inom djur-
och fégelvirlden blir det en stimning
4 la yttersta dagen. [
Rider diremot vackert vider med
klar luft, utvecklas &yer totalitetens
zon ett praktfullt och intressant ski.-
despel, av vilket man dven i béiltets
nirhet kan iaktta en hel del. Den
mest  effektfulla anblicken erbjuder
solens korona, strilkransen kring den
mérka ménskivan, och vid molnighet
kan det intriiffa att molnens firg er-
bjuder vackra och starka effekter,

som redan anlagt en station vid Riga
och vid krigsutbrottet méste kvarlim-

Hernésand hay emellertid blivit sam-

ska expeditioner, fullt rustade med in-
strument,

Den engelska expeditionen, som of.
ficiellt utsints ay regeringen, ledes av [
professor Cortie frin SBtonyhurst Col- |

(lege. Den har uppstillt sina instru-

ment pd Tekniska skolans gard och |
kommer att uteslutande fubogmft'ra|

| solens spektrum samg koronan. Den
har till granne p4 girden den ena hol-
lindska, expeditionen, ledd av prof.
Wulf, och bland assistenterna riknan-
de en spanjor, *Louis Rodes fran Cor- [
|toza. Denna expedition kommer  att

Bida expeditionerna ha etablerat sig

En egendomlig anblick erbjudes
javen ayv de planeter och fixstjirnor
som befinna sig intill manskivan och
isom plotsligt bli synliga vid totalite-
tens intriffande. Denna giing kom-
mer den klart lysande stjirnan Regu-
lus inom koronans strilkrets pd ett
avstdnd av endast tvé soldiametrar
frin mdnens kant. Man bér dven kun-
na se Merkurius med blotta dgat eller
med en svag kikare, vilket ir sillsynt
héar 1 Sverge,
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hyilken for flera tyska tidningars rik.

|
|

Den engeiska expeditionen.

Mannen utan hatt #r professor (. Commor. Den

tredje mannen frin
vinster dr expeditionens ledare professor A. L. Certie,

Teodor 'Stefani

fotrogmﬁer af formorkelsen.
oll ull & Folkskolan,

, ¢ Expeditionen & Sérby.
Dir W, J. H, Moll Professor J. Vander Bilt,

o=




till hoger professor Rodés,

. Hernoésands-Posten har lyc
kats forvirfva ofvanstiende fotogra-
'erd frin solférmorkelsen i Herno-
sand.
Samtliga de hir ofvan afbildade ve-
tenskapsminnen ha, utom hvad vi
orut meddelat, uttalat sin stora glid-
e Ofver de goda resultat, som vun-

The announcement has alr

one of the official parties

l
i tific Bociety) and O'Connor ¢ill 'be in
| ceed to Russia to view

i of the sun on August 21s

8 \ v The a ,val .7 | g 3 J S Mr. Gibh Wwas Head
o rﬁ; w!l:lliabe stationed at, Kiev, and :tﬁ’%h ’ E E,y Sg}engt}igc Bedhmfole Modern School some
| of th: > to obtain aut results, - Some ! | years ago, and is son of Mr. George Gibbs,
AP, pipse , | Victorinroad, Bedford. The prograum ap-
t 8 bﬁ:‘n‘ i l & pointed for the astronomers is to take direct

tonyhurst do ' | photographs of the sun’s corona, during ‘

g(gg? P ' "| totality, on a large scale to show details tn 5

Section of the Pres | the lower corona, scale i

Bilden till viinster d#r tagen i bersin & Tekniska
skolans plan Till viinster synes professor Wulf och

nifs vid studiet af formorkelsen. Af- | de krigiskia forhallanden, som nu rida

STONYHURST AND THE ECLIPSE. =~
. =5 (A .47 -
. Fathers Cortie (president of . be h;::z:i:

which will shortly pro- J
N iy mako scienti
observations in connection rigs 3’ P ﬁclenfiﬂw

Den Wulj-Rodééim empeditignen.

botten,

vensa, ha de forklarat sig mycket be-
latna med det stora tillmobesgiende,
som visats dem af alla de Herno-
sandsbor, med hvilka de kommit i né-
gon berdring.

De af dem, som #nnu ej afrest,

limna i dagarna var stad for att be-

ge sig till respektive hemorter. Under

Bilden till bhoger visar professor Wulf vid sina
instrument 1 en a

e

salarna & Tekniska skolans nedre

I ute i Europa, torde deras resa ej bli
en vanlig turistfird, utan sikerligen
vara fylld af rdtt stor spinning och
oro. Vi vilja hoppas, att de utan
nagot som helst bmak skola komma
till sina respektive hemlinder och
dir ilugn och ro fa bearbeta de
resultat de vunnit under formorkelsen

hiir i fredags..

‘ | Augnst
| 0ﬁ'igc"iaxh

clen. from
re of

{
4
g

| corona.
| the

e e
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To view the total eclipse of the sun to f'
be observed at Hernosand, in Sweden, on

Permanent . S
and Royal Astronomical Soocieties,

- | Father Cortie, off thi _
‘1 Observatory, who iy in char,
| pedition, and will be aecco
| others, by Mr, G, | n of th
Astronomical Section of the Preston Literar

a :
“obtain the full extension, if possibl
%?myl'nsbxmm ers. which constib s the

to the
- | mediately surround

21st, t‘heaxz)?ed tmnt 0iners hvw:tl’m :‘Ea'url tﬁn: |
ecli ition sen ¢ Joind
clipse Committee ofv the Royal

o wr!iéuu

11 on Tuesday. These consis

i t{hey Stonyhurst College
of the ex-
nied, among
G, J. Gibbs, chairman of the

to

and on - of the
SR % obtain
e o the coro from. the -red:
. End of the autelopes that ins

el
|

sun. -
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Line of Totality

Across Norway of the Eclipse of Aug. 21, 1914,
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| It is interesting to note that we are now
| entering on a series of repetitions, after a triple

| Saros, of some of the most famous eclipses. The
| Eclipse of 1914 is the counterpart of that of

| July, 1860, at which the corona was first photo-
| graphed. The lines of totality are parallel,

'} though that of the 1860 eclipse passed consider-

| ably to the south-west, traversing that fortu-
nate country in the matter of eclipses, Spain,
| The parallelism of the eclipse of this month
| with the eclipse of March, 1858 is even more
i striking, and 1 have made a sketch of the two
| lines, to illustrate the triple Saros. ' ’

. The eclipse of 1858 was the last central eclipse

vieible in England, the line passing about 100 or

| less miles north-west of London. Like the pre-
| sent eclipse, it was only annular; but I see from |
- the Nautical Almanac of that year that there
- Was just a possibility that it would be total for |
. a short epace off Madeira. The mid-totality of
. the eclipse of this month takes place nearly in |
. the same spot; but in this case there is mo |
© doubt that the total zone will extend for several |
hundred miles on each side of it. |

' I have questioned a good many people on the
: subject; but I have only found one non-astro-
nomical person who has any recollection of the
| 1858 eclipse, and he only saw the partial phase.
It would be interesting to read the reminiscences
| of any present correspondent of “Ours” who
. was on the central line. Patrick H. Hepburn,

‘Comparisons of Central Lines of Eclipses, March, 1858, and April, 1912,
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-astronomers  should be admitted in their

TO-MORROW'S ECLIPSE. |

(FROM A CORRESPONDENT.))
As tle moon passes from west to east
central |

ACross the sun to-morrow the

line of the shadow strikes the earth in “l“? '
polar regions of North America, “‘”‘.l’”;f
Greenland and penetrates into ]'Iul'nr'pt‘ l‘.‘“t:
Scandinavian peninsula, crossing from '“0‘"
".]"F;OH, on the west coast of Norw ays 1.U~ ‘.r.
nosand, on the east coast of Sweden. lh(\m‘e
it passes over the Aland Isles i”» pin l?:ﬂ:w
Sea, and enters Russia near the city Of. i
Pursuing its course in that country, ‘IL “d;
verses >t.’m cities of Minsk, ‘\"'1i" ans
Feodosia, in which observations will be
taken. o0

The central line of totality will Fhen ”“Iyl\f
the Black Sea and reach Asia :\Iilnm‘. neaz ";(:
city of Trebizond, whence it “"],! I””.S-I'll(]. [1(:
way into Persia, where the "‘;I]PSP ‘”“t'c'l
ﬂll.\.rl‘\'-wl by engineer officers of t_llp BI-[ ]i]
Survey. The h;(‘udth of the section i tl]'(l
shadow-cone cut by the earth during this
passage will be about 100 mmles. e = .

It had been arranged by the Eclipse ((')m
mittee of the Roval and Royal ;\.\(1‘0!1{?11)1(}5'11
Societies that Father Cortie, of d“'_ ‘\’m“"_f
hurst College Observatory, -'Uld‘]”'(’fld':m’_.”l
the Manchester Astronomical Society, “lt!l
his colleague, Father . 0’Connor, slejll,’(l
form part of the official expedition ‘m ]\wl\.
Accordingly an application was made to t ‘“\‘
Russian (.:r)\'m'mm'nl through the BI"_“\]]
Foreign Office by the President and Council of
the Royal Society that these two Stonyhurst

scientific capacity into Russia.

But the Russian Foreign Office ""r”‘w,"] SY&R
8 reiterated application of the British _l‘(ll‘(‘lgll
Office, on the plea that the law excluding gen-
tlemen who are Jesuits from Russia is cate-
gorical. In this respect Jesuits are on the
same plane as Jews and gipsies. This en-
tailed a division of the party of ul)sel'\'(‘l’-ﬁv and
Father Cortie is to set up an eclipse station at
Herndsand, in Sweden, accompanied by Father
O’Connor, Mr, R, T. Whitelow, of Birkdale,
past-president of the Manchester Astrono-
mical Society, and Mr. G. J. Gibbs, the cura-
tor of the Preston Corporation Ub-‘ﬂ'l"'amr."-
The greatest, possible courtesy has been ex-
tended to the leader of this expedition by the
Swedish astronomers, in particular by Pro,
tessor B. Hasselberg, of Stockholm, who will
himself conduct, an official expedition, also to
Hernésand, Dy, Charlier, too, the director of
the observatory at Lund, sent a kindly invi-
tation to the British official party to accom-
pany his expedition to Stromsund,

The main ohject of an expedition to observe
a total eclipse of the sun is to obtain a photo-
graphic record of the form and dimensions of
that wonderful crown of glory, or corona as
it is called, which suddenly hursts into view
when the moon Just covers the sun; for the
form of this solar envelope, extending millions
of miles into Space, changes sympathetically
With the variations jn the number and size of
the 8pots on the sun. Eyep more important,
as h«inrxn,r_{ more intimately upon problems con-
cerning solar and terrestrial physics and the
thnnult.u constitution of matter, is the cb-
fif::]t';l(;:,y ;:,f,.,”l.“ :-:rmlstvitnents of the gun’s

é ans of its spectrum,

What is this mysterious r‘r)r‘r)nium ‘f’l”chl
g0 far has eluded the grasp of (:hf",'“"t‘ e
physicists in terrestrial lnlmrnlm'l"'-‘.‘;, h{\s-:]utl:
primeval form of matter from which t-’ll' i
stances known to us have been evolved?
Before we can attempt to begin to answer
such questions we must obtain a more :1‘.]te:
quate knowledge than we yet possess O-f“jl ;,
spectrum. We know it is rich in u]h':}-\m s
radiations. Accordingly the Greenwich ob-
servers will employ a _phr»l'“fil'ﬂl)hl‘fg‘:}"("'t””'
scope in which the optical parts, prisms and
lenses, are wholly of quartz. So far we
know hardly anything about the spectrum 0!
this substance in the red and vellow parts of
the spectrum.

Father Cortie will employ a spectrograph
of the Littrow form, having a focal length of
98 inches, with which he will attempt, in the
2 minutes and 10 seconds of totality, to
photograph the spectrum in the red, orange,
yellow, and green, or from wave-length 6,800
to wave-length 4,800. This Instrument was
designed in conjunction with Professor
Fowler, and its construction in the laboratory
at South Kensington was superintended by
Professor Fowler,

For the direct ]')hotn;lr;lphing of the corona
the expedition will utilise 2 4in. Grubb lens
with a focal length of ahout 19ft., kindly lent
by the Council of the Royal Irish Academy.
A lens of long focal length gives large images
at the primary focus, and hence the detail of
the regions of the corona immediately sur-
rounding the sun can be photographed.
Lenses of shorter focal lengths give smaller
but brighter images. Hence it is possible to
photograph the filmy extensions of the corona,
even to two or three solar diameters from the
sun’s limb,

Are such rays the stream lines along which
the sun’s influence—operative in magnetic
stones on earth, which reflectively by means
of earth currents sometimes affoct even our
telegraph and tramway  services— g con-
veyed, in the form of electrons, to
lanise  our  upper atmosphere ? For
the photography of the coronal exten-
tions the eclipse party will employ two
lenses, one a Dallmeyer Portrait lens of 4in.
aperture and .‘H‘m.. focal length, and a Ross
portrait lens of 12in. focus. Byt in order +o
phntngrnph the  coronal extensions 4
r-jnmpnratn"oly long exposure g required,
}'lvnf_"n the inner layers are much over-exposed,
and it becomes difficult to trace the conneo.
tion, if any, between the rays of the lower
part of the corona and the streamerg of the
outer corona. Hitherto a series of graduated
exposures had to Y“m taken, thys curtailing
the time necessary for a long exposure on the
faint coronal extensions. Acting Upon g
suggestion of the late Mr. 'Hmrp', of 1\1:11;.
chester, whose loss to local astronomy ijs
greatly deplored, the expedition to Hernésand
will use plates bathed in g solution whijch will
render them immune from over-expogure.

A large partial n(:?ir.:(\ will be visible in
England  about midday to-morrow . at
Manchester, at the time of the Ereatest
phase, about seven-tenths of the sun’s dia-
meter will be obscured.




‘ Forﬁpcctroscopic work we have
msh'umcnp esbecially  byily, for this eelipse
and. occasion, It will be worked by Father

é a4 very fine
2 .

4 .; Cortie and My, Gibbs. Let me record whenee
|

the different parts of  the instrument have

THE ECLIPSE EXPEDITION
B IN SWEDEN been gathered together.. First - there is an
8-inch coelostat built by Grubb, which hag

hc;len ]kindly lfont by }tlhe Royal Irish Academy,
: § : " ¢ lens,  of. 5 incheg aperture and 7 feet,
PREPARING FOR THE DAY. focal length, which forme the image of tl?e
BY THE REV. AL CORTIH. Si"? mll ?he slit, comt{s from Stonyhurst, The
» ; 81t ‘belongs to' the Royal
HerxGsaxp (Swepex), Aveusr 16. Society. 'ﬁle beam of light f,
The tawn of Hernosand is situated mostly

Astronomieal
| ¢ ‘om  the slit
meets a diagonal prism from
on a’small island, the port Iying on the| College of Science, South Kensi
< ’

the Tmperial

Wit : ‘ngton, which
; i 4 : 1. turns the light t rough a right angle and
Strait which separates it from the mainland. || | : . T ONEE, :

Part of the to}\\'n including the residential Projects it on a 6in. lens of 98 inches focal

length from the Royal Observatory, Green-
wich. The parallelised beam of light filling
the lens is now refracted and dispersed by a

suburbs charmingly placed among pine woods
‘| on undulating hills, is on the mainland. Two ||

wer ’ ai a0t - theitwo large glass prism of 7 inches edge and 42
‘ bndges spanning. the Stl";}lt conrr:, is a great| degrees; and the coloure:].band 1s projected
|| portions of the town. 1e po pi on to a 6} inches flat mireor.  These. $wo
“[centre of the timber trade, and large. i (;*5 .‘ pieces of APparatus belong to the Joint Per-
3| of timber are stacked in the yvards surr ollll{hl- | manent Eclipse _Commlltt‘oo‘nf the Royal and
|| ing the open sound to the north, b.‘;_“’ 1ch Rfu.va,l‘ Astronomical Societies. The '‘beam of
, | vesSels enter 'the port. In the distance ’ light is reflected by the IMIrTor, passes on its

beyond the north sound are ranges of TEO‘\:‘ return journey ‘through the Prism and lens.

ns ralent pine trees.| | and forms an image of the g ectrum at th
l }}::Sntfizgplli'tglistgﬁ tnl';:?;parent I}))UI'it."- but | | : P i

the surrounding hills are conducive. to t]l]ie !
formation of clouds. During the two “'9'33 ;
we have been here not a day has passed| |

mouth of a tube, where jg fitted a repeating
back which can be loaded with plate holders
belonging to the Solar Physics Observatory,

'| Cambridge. With this instrument it js pro-
'| withont- some portion of it being clol_ld}'-. 1.1 ‘| Posed to plotograph in the red, yellow, and
Owing to the kind oﬁic]es of dPl';OfeS:l?:e ‘ g;‘&‘;};’l portlonsboif thets{)elrjirmuﬂthe specl;:ﬁ
A8 - Stockholm, an 0 ' ) 16 cusps before . totality, the so-calle
(. rf-i{ul'ﬁ:;:pinl:i;g’kigi]i)o:: Cofmg}xé Rector, Dr.| | 4 ¥ v

A o “fash™ spectrum a  foy seconds  before
Thaw, ‘the expedition has been fortunate in : totality, and the coronal spectrum  dnring
securing .an excellent site for the eclipse totality. The town electrical engineer, Hery
instruments at the Technical Sclh-ool, t:z]'lcth ‘ Hellenius, is also flrx_'ztmg;ng to furlnish ES
is situated on rigin round on the outskirts with current, so that ; may perhaps be
nsf sth;iz ﬁ;)r?i,onn?)f %h%\ town which is on the ossible to put a companion spectrum of
island. "Not only have we the site but the| | the iron arc on all the plates, if we are so
liberty to employ all the resources of the i

. .
e —

: _ fortunate as to secure success.
{| well-appointed Technical School, including 'I‘here“are two other expe(_litiops practically
i| Workshops and photographic dark room. The at Hernosand; one in fact is with us at the
Honly restraint on our perfect liberty is that,

Teclinical School. This consists of Father I |
Wulf, and Father Rodés from the College of ‘ '
St. Ignatius, .Valkenburg, in Holland. Their '
objeet is to obtain the exact times of the I
beginning and end of totality by means of a i
phbto—electric cell. Quite close to Herngsand l

t also is another expedition from Holland, f
consisting of Dr. Molle and Mr. Van der Bilt '
. from Utrecht. Their object 18 to get direct I
measurements of the radiation from the f
I

|

M common: with all other foreigners in the
| fowi,’ we have to -eport onrselves daily to
- | the police.

2| Favoured by fine weather, we began the
ercetion of the Instruments the day after our |-
arrival, which was on August 4. There are
two coclostats, one of 16 inches diameter,
which ' fecds with light three photographic |
telescopes for photographing the corona,
besides a telescope, conyeniently placed on
the long camera of 20 feot focus, to project
an- image of ‘the sun upon a disc. This dise
is carefully divided into degrees, and by its |
usa the angle subtended at the centre by

T g -

corona by means of delicate apparatus con-
taining a very sensitive thermopile, |

A few miles further north of Solloftea is
Professor B. Hassélberg, from Stockholm,

3
2
t
f ; i i - i f a huge
t whose main equipment consists o ! ug,
the ti ' rtially eclipsed sun | ' coronograph nearly 66 feet long. His object
: ca‘i beoo(t;z:i"vs*egna:h:hgamoony adva%@es to-| ‘lis to obtain large-scale dl!‘?ct photographs
'r'“'al'ds‘ the total ‘phase. These obserV&tipns< c 1 of t.he corona am@ streamee‘lix_at.'. vaenht xtxe
1| give the intervals of time still remaining | i | weather these vanoust expl lmn:] 0‘; i ﬁg \
» | before total‘ity, With the,20ft. ooronaI%ragh, | 1 p?]d rt'esults of great value ap sei !
which s under ~ the charge of Father » [ interest.

f O’Connor, gix- exposures ;ireg proposed of ; P [We published on Saturday a telegram from“\
3 \*al'ying-durations from two to twenty-five : *|  Father Cortie, despatched from Hernﬁsands
I|seconds. The twg other coronagraphs will 31 on Friday, stating that the weather on thgr
1| be employed 1 photograph the extensions 8 day of the eclipse was perfect, and that all
1l of the solar corona on specially bathed plates 1 the operations were suceessful.] -
e [ which do not solarise even with considerable 578 ¢ s - .
\ | exposures, These two coronagraphs are under i ip
o | the charge of Mr, Whitelow, =i .

|

|

|

|

|

1

|
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PRESTON SCIENTIFIC SOCIETY.

The vitality of the Preston Scientific Society
on reaching its majority was indicated on
Wednesday evening by the large attendance and |
the gratifying reports presented at the 21st
annual meeting, The society might very well
dispense with much of the formal part of the
proceedings at these annual gatherings, but what

the cheery presence t)f

PR R wonceive., Both in his
R e Y h-*;'“\lotu:x”\l(]“(ﬁlr\i:)ll llu:d in his
references to the = Ii.’s b .,-l Cortie contributed
presidential address Iat ltt e Tu eouueckion
features of outstanding in {'l ate to the excellent
with the former he paid a trib O P hosical and
work of the charman of 1!}711“ ".\);o Tk
Astronomical Sm‘nnn.i Mll'. nufl'(l’l)s'l]: ;ondicitin
vecently been operated upor _ i -
:;;,L(%,n;rl.'\is grutifyl‘ug to state, is on the high road
‘overy. J
tul;e:\f.;;{(mfiginally arranged that tlre (‘OVOI.'.im“‘.let
expedition of which Father Cortie had ‘(?m:?
should proceed to Kieff, but a difficulty ,{r(f;ia
owing to the objection of the Russian -(‘.O‘m',l-
ment to “*Jesuits, equally with gypsies anc
Jews.”” Application was made for special per-
mits tln-mxglh Sir Edward Grey and the British
Ambassadoer, whilst the Russian Ambassador pro-
mised to do his best having regard to the special
circamstances, but the wvecessary papers were
refused, and the members of the expedition were
forced in July to rearrange their plans.
Hernosand, in Sweden, was chosen as the fresh
' objective, and as matters turned out this was
| most fortunate, for whilst in Russia the observers
were troubled with clouds Father Cortie and his
| colleagues at Hernésand were favoured with
3 ideal conditions.

Referring to the services of Mr. Gibbs, Father
Cortie said: ““ Owing to the expedition having
to be got up rapidly, and the arrangements
made at the last moment, I doubt whether we
should have got ready in time but for the
scientifio ability and engineering skill of Mr.
Gibbs, who took charge of the erecting arrange-

lmcnts, whilst I took off mv hat and coat and
worked occasionally 4s a common labourer.”
The expedition received every possible assistance
from tgg authorities in Sweden, but before they
left they found a strong anti-British feeling
springing up owing to the lies circulated by
{ Woolft’s Agency.

it would do without

A T—
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ECLIPSE OF AUGUST, 1914—FAMOUS
ECLIPSES.
[299.]--Mr. T. L. Robins (392, p. 213) asks for
| particulars as to positions in Norway where the

~ | eclipse of Aug, 20-21, 1914, will be total. I send
A a map showing the line of totality across
By Norway. plotted from the data given in the

Nautical Almanac. The only towns near the
central line are Hernosand, on the coast, and
‘\'ollorfr(‘-u, inland, at both of which !ntalil& will
last for over two minutes. Both places are most
| conveniently reached from Stockholm, either by
rail or by water. The river journey from Herno-
sand to Solleftea is said to be yery beautiful.
Other routes are via Christiania and Trondhjem.

s e gal S ’ J o a , I

SCIENTIFIC SOCIETY.—ANNUAL
MEETING, < 4

The 21st annual meeting of the P‘rest’on Scien-
bific Society was held at the society’s rooms,
FisherJate, on W’ednesiiay ev(;‘;nng, Fr, Cortie,

J., presiding over a large attendance,
S'l‘hepannuul %oport, presented by Mr. F, Chad-
derton, showed that the membership had in-
rreased from 410 to 468, and there was a balance
in hand on the accounts of £5 9s. 8d. The lec-
tures during the last session were of an exceed-
ingly high order, All the eections had carried
on their systematic and regular meetings, and
had been well attended. There had been three
excellent exhibitions, one promoted by the astro-
nomical and physical section in eonjunction with
the microscopical section, another by the literary
pection, and the other by the photographic sec-
tion, whilst the society had had its doors open
for papers, lectures, and exhibitions on 92 occa-
tl()lls ﬁring the gession. The photographic sec-
ion had exhibited at the Alliance Exhibition
pnd at the Anglo-American Exposition in Lon-
tlon,

* It is a matter for pardonable pride for this
society,” the report proceeded, ‘‘ that out of the
four members of the Government Solar Eclipse

xpedition to Hermisand, Sweden, we should

ave had the signal and unique honour of fur-
rishing two representatives in the persons of our
esteemed president, Fr. Cortie, and the chairman
of the astronomical and physical section, Mr,
Gibbs. We desire to congratulate them most
heartily upon their well-earned distinction, and
to extend to them a heartfelt welcome home
again.”’ (Hear, hear.)
ional reports, all showing progress and
.FOOd work accomphshed, were presented, the
itevary eection by Mr. D. Abbatt, microscopical
and natural history section by Mr. John Abbott,
photographic section by Mr. W. Cragg, and the
astronomical and physical section by Mr., Ains-
worth,
Fr, Cortie was re-elected president.

—

ECLIPSE OF THE SUN,

To-morrow’s eclipse of the sun is an important
event in . astronomical circles , and elaborate
arrangements have been made for observing amd
recprdmg results along the track of totality,
which will be about 100 miles broad. crossing
Europe from the north-west coast of Norway
to the Crimea, and coming to an end in Persia,
In Sweden the central line goes from Alsteno to
Haydanger.'nea.r Hernosand. Tt enters Russia
about 16 miles north-east of Riga.

A large partial eclipse will be seen in Grea
Britain. In thie district it will commence a few
minutes before 11 a.m., reach its maximum at
12 5, when about seven-tneths of the sun's
diameter will be covered by the moon, and end
at 115. One of the official eclipse expeditions is
accompanied by well-known astronomers, these
being Father Cortie, of Stonyhurst, who
8 1n charge; Father O'Connor, of Stonyhurst ;
Mr. G. J." Gibbs, of Preston; and Mr, E. i}y
W%nollow.r Birkdale. :

otal eclipses are rare at any one given localit
on the earth's surface, The last one visible iry;
England took place on May 22nd, 1724, and there
will not be another until June 29th, 1927, when
a barely total eclipse (totality only lasting slightly
under t.hree-qua»}-bers_ of a minute) will be seen
soon after sunrise in the northern  counties
sitbated near the Seottish border, After that
there will not be a similar event until August
11th, 1999, when a total eclipse will just be

E’si!ble in the * delectable duchy ” near Land’s
Lnd.

.
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LETTERS TO TH:E. EDITOR.

R -

T We do not hold ourselves responsible for the opinions
of ‘o‘z: Correspondents, The Editor respeclfully requests
that all communications should be drawn up as briefly
18 possible. ]

Al communications should be addressed to the Epiror
f :hfz ;)NGLISK Mecuante, Effingham House, 1, Arundel-
street, Strand, London, W.C.

2% In order to f'acil-n'!artc rcferci_lce,[Cog'r::ptzgde:ﬁ:;,r
when speaking of any letter previously inserted, ;
oblige b’y mentioning the number of the letter, as well as
the page on which it appears.

“T wonld have everyone write what he knows, and as.
nuch as he knows, but no more; and that not in this
only, but in all other subjects : For such a person may
have some particalar knowledge and experience of the
nature of such a person or such a fountain, that as to
other things, knows no more than what everybody (_loegs,
and yet, to keep a clutter with this little pittance of his,
will indertake to write the whole body of physicks; & vice:
from whence great inconveniencesderive their original.
—Montaigne's Essays.

e —

THE TOTAL SOLAR ECLIPSE: OTHER
MEMBERS OF ITS FAMILY—-MAGNETIC
' CHARTS —THE EQUATION OF TIME—
TIDAL FRICTION—LEAST ACTION—THE
HATCHET PLANIMETER—AN ASTRO-
NOMICAL SCARE — CHANGE IN THE
STAFF AT GREENWICH.

[68.]—The day when this is published wild
be the day of the Total Solar Eclipse, and to
the uncertainty of weather conditions usual on

| such oceasions is added the uncertainty about

the location and preparedness of the observers,
and the amount of accurate astronomical in-
formation that will be obtained from the phe-
nomenon is a very unknown quantity. This is

formation received from Major Hills and Pro-

the Joint Eclipse Committee of the Royal
Seciety and Royal Astronomical Socicties, came
from Copenhagen about a week ago. A message
which we got in a rather indirect way about
a forinight earlier said that they proposed to
2o to Riga and make what observations they
could. The later message stated that their
objective was St. Petersburg, the idea, no
| doubt, being to get in touch with the Russian
astronomers” at Poulkova, who are especially

| friendly and amiable men. St. Petersburg and
Lol .

centres of the sun and moon return very nearl:
to their relative positions at the beginning of the
cycle, so that, in general, any eclipse is succeeded

Y another, eighteen Years afterwards, ten or

eleven days later in ‘the. calendar, according

‘as there are five or four leap - years in the

i‘nterv_al, and this series of eclipses is called a
~family.” The third of a day it important. 1f
the penpd Was an exact integral number of days,

being written on August 15, and the last in- .

fessar Fowler, who form the expedition sent by

Ll TR

THE RECENT SOLAR ECLIPSE_THE FIELD

ROUND ¢ LYRE-PARALLAX CORRpe
TIONS FOR SEXTANT OBSERVATIONS. .
THE LARGE SUNSPOT_THE RHABDO.
LOGICAL ABACUS—FERGUSSON'S PEE.
CENTAGE TRIGONOMETRY — HAGENS
ATLAS OF VARIABLE STARS - pym
“ ASTRONOMISCHE NACHRICHTEN »

[188.]—The two members of the staff of the
Royal Observatory who went to Minsk to
observe the Total Solar Eclipse returned to Ene-
land via Stockholmh and the North Sea on
September 7, after a not very protracted journey
considering the circumstances. The greatest
risk they ran appears to have been from a mine
not far from the English coast, which did ifs
cowardly work and destroyed a fishing-boat
within two hours of the time they were in its

| { neighbourhod. They—Messrs. Jones and David-

son—Ileft, their instruments at the Poulkova
Observatory, to be forwarded when times are
less warhk.e. bringing with them .the photo-
graphs which form the result of their expedi-
tion; their companion, Mr. Hepburn, returned a
few days earlier. As is not unusual, the weather
predictions have been completely falsified; but,
to use a rather trite Irishism, I think it may be
said generally about eclipses that the weather
was not what it was expected to be. and no one
thought it would be. On this occasion the pre-
diction said that Norway and Sweden would be

would improve going southward along the line;
but, as a matter of fact, the weather appears to
have been perfect for eclipse observing on hoth
sides of the Scandinavian peninsula, very good
at Riga, where Dr. Backlund of Poulkova was
stationed: sufficiently good at Minsk and very
bad at Kieff and in the Crimea. At Minsk the
run of the weather on the days of the eclipse
gave some cause for anxiety, for though it was
generally fine, clouds gathered daily in the after-
noon about the time of the eclipse; but on the
eventful day if happened that though the cloud-
bank was present, there was a large area of
clear sky through which the eclipse was seen.
Professor Campbell, of Lick, was at Kieff: but
here it was completely cloudy, and he saw
nothing. At Theodosia, in the Crimea, the
ohserving party from the Cambridge University
Observatory, and Dr. Perrine. from Cordoba,
were similarly disappointed. Tt is curious how
local these conditions were. At Theodosia, people
three miles away from the eclipse parties saw
the phenomenon quite well, and though the
astronomers at the observing station near
Minsk, only a mile or two out of the city,
got good photographs, the eclipsed sun was
not seen in Minsk itself. We now wait for the
meetings of the Royal Astronomical Society and
British  Astronomical Association, when the

scientific results will, no doubt, be presented.

the worst places, and that the weather chances .
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MR, E. T. WHITELOW’S VISIT TO
8w EDEgY.

Mr. E. T. Whitelow, F.R.A.8,, of Birk-
dale, who was one of the British [Expedi-
tion to Hernosand, Sweden, to wilness the
salar eclipse on Augusi 21st, lectured be-
fore the memhbers ot the Southpert Society
of Natural Science—of which he 1is past
the results of that expedi-

yresident—on gt
‘ t the Temper-

tion on Thursday evening, a empel
ance Institute. Apart from the scientine
knowledge which is contained the lecture
was interesting from the fact that many |
of their plans were upset on account n'r‘Lhu |
war ; but fortunately these did not affect
the ac¢tual observation, only the L'.lll'l_‘dll—.
ment of projected holiday jaunts In and
about that interesting country. The British
expedition was divided into two parts, and
as it happened the other section which was |
to have observed the phenomenon n|
Russia was unable to do so because of the |
war. Dr. I. J. Baildon (president) occu-
pied the chair, and there was a good ]
attendance.

At the outset of his lecture Mr. White-
low explained what a solar eclipse was,
and why it was needful to go so far from
home to see it. The best places to gsee ‘he
eclipse that took place on the date given
was on a curved line starting in the North
of Norway, passing through Northern
Sweden, across the Baltie, through Russia
and the Crimea, and thence on into Persia.
Accordingly expeditions from different

countries were organised to transport
their instruments and erect them at
different stations on that line. Seeing the

duration of the total eclipse was only
about two minutes, proceeded the Lec-
turer, and a great number of different
ohservations were required, the principle
of division of labour was carried out, and
to each expedition was allotted certain de-
finite lines of work. In England there is
a permanent. committee appointed by the
Royal Society and Royal Astronomical
Scciety to manage the work of eclipse
obgervation, and they in the first instance
arranged for a single expedition to Kiev,
in Southern Russia. Now an eclipse ex-
pedition without a veteran eclipse ohser- |
ver like their friend and honorary mem- |
ber, Father Cortie, was unthinkable, and]
as he and his assistant, I"ather O’Connor, |
were Jesuits, and Jesuits were prevented |
by law from entering Russia, a difficulty |
arose, Through diplomatic channels en-
deavours were made to get a relaxation of
this law on thie oceasion. At fivat it was
refused, then reconsidered—judicial
matters like arames moved slowly in
Russia, but they moved,—and finally,
when it was too late to be of any SETViCo,
permizsion was given. They had oveat
reggon to be thankiul for the slowness of
Rugsian movements—it led to the expedi-
tion being split info two parties, each with
somowhat different programmes of worl.
Professor Fowler, the seoretary of ile
. Royal Astronomical Society, along with
then Major, and now Cplonel Hill, s
[ president, and their assistants, were ap-
' pointed to go to Kiev, to the Russian
i station, while Fathers Cortie and 0’Connor
| were sent to Hernosand, a little place in
| the northern portion of the Baltie, some
l_?)() miles north of Stockholm.

-

A LANCASHIRE EXPEDITION,
He (the Lecturer) and Mr. Gibbs, the
chairman of the Astronomical Section of
ihe Proston Science Society, went with

them as helpers—so that the expedition ===

was recruited entively from Lancashive.
[Pather Cortie was leader of the party;
Father O'Connor was the mathematician,
and worked the large coronograph ; Mzr.
Gibbs was the engineer directing the navvy
work and the preparation of the founda-
tions and support for the instruments, and
sided FPather Cortie at the spectrographs;
while he had charge of two small coronoe-
graphs, underfook the test exposures for
determining the best focus ol ibhe corono-
araphs, served-indiffereutly as interpreter,
as orrand boy to do any shopping-—(langh-
tory—and general factotum, They leit
Hull and the world all at peace on July
9%(h, arpiving at Gothenbung eariy-on July
agih. snd the same night they reached
Stockholm hy train. Although they had
been informed that they would have »
wireless installation  provided on the
ground, he thought if woll 1o take a re-
liable chronometer, and this turned ont a
lucky provision, since, owing to the politi-
cal state of affairs, all wireless telegraphy
was forbidden hefare they reached their
destination, and they were practically de-
pendant on their own resouvces for get-
ting and keeping ageurate time. As they
had a considerable amount of work te do
in the wav of preparing and adjusting
their instruments, they spent as little

[ time as posaible in Stockholm on their out-

ward journey-—their idea was to have a
Hittle haliday there on their way home,
(and to return from Stockholm to Gothen-
|hurg in a leisurely fashion along the
leanals and great inland lakes of Sweden.
| They did have a short trip among the
heantiful scenery., thanks to KFather
Johnever, a4 colleague of Father Cortie,
aud on their return to Stockholm in the
ovening they [ound they were entering
stirring times. The main square, near the
Opera Houso, was crowded with people
reading the telegrams posted outside the
offices of the principal newspapers. They
learned that owing to the interruption of
ihe rallway traffic no English or German

| newspapers had arrived for some days; no

mails had come in, and eonsequently none
of them received letters they were expect-
ing fvom home. The wildest rumours were
afloat, and the British Minister was advis-
ine all tourists to veturn home as quickly
as possible.
present mecessity for themn

with them if he thought
“oit”—in which case he advised them to
crosg the frontier and make for the Nor-
wegian coast. The next morning the
Swedish papers contaimed news of the pro-
clamation of war by Germany against
Russia, and the proclamation of neutrality
of Sweden and the proclamation of the
embargo on the export of foodstuffs was
posted in the town. A party of seven
Russian tourists in their hotel who had
bheen intending returning home via Ger-
many were wondering how they were going
to get home, as all steamers from Finnish
and Russian ports were held up in Stock-
holm harbour.. At 11 «w.am. on Sunday,

fellow-passengers theéy had two astrono-
mers from Holland, Professors Wolff and
Rodes. They called them there Dutchmen,

"although, as a matter of fact, one was a

German and the other a Spaniard. Thev.

As for themselves, he saw no!
interrupbing |
their work, and arranged to communicate |
it advisable to |

August 1st, they sailed for Hernosand. As |

————
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geotsiod
topi nversation was naturally wha
‘m‘iizﬁfﬂ? to be the fate of those expedi-|
tions that were going to Russia. Durmgg
the night, when they were off the Aland |
.Isla.nds. ’t}m_v heard distant booming |

1 noises, and when they arrived at Sundsvall f"—'—
b

in the afternoon were informed that news!
rhﬂd come hy telephone that there h:\‘d been |
| a rupning fight between two German |
“ cruisers and a Swedish cruiser, which had ;
| heen driven into a IPimmish port. Later|
| they learned that was not correct, but
| that the noise came fg_nm_the destination
| of a harbour on the Finnish coast by the
| Russian commandant, who had misunder-
| stood a telephonic order—and had’ blqwn
Lup all the harbour works to prevent the
| Germans making use of them. Splendid
arrangements had been made for them at
Hernosand on the grounds of the excel-
lent ‘technical school, in an elevated posi-
tion above the town. The school lisf’_llf“n
fine estawblishment, was placed at their dis-
posal because the school helidays were on.
Several professors also assisted them.

AN INDIGNANT AMERICAN LADY

In their hotel shortly after 'Lh(‘ir arrival
they found a party of American tourists,
who had just come in by steamer. The~
had left Stockholmm for Riga beftore the
latter port was closed, but were stopped
by a German torpedo boat, and ordered
to change their course for Finland. On
~thew:_arvival there they found war de-

clared and all traffic stopped, and their1

| Consul direcied them to-get away to the
nearest Swedish port, which happened to
,be Hernosand. Qne American lady was
i very voluble at the indignity they had been
| subjected to. “Fancy,” she said, *we
| United States citizens had guns pointed
rat us.” | (Laughter.) Although Sweden
was neutral, they found the war was

 almost as bad for her as actual hostilities. |
\ The army was miohilised to defend Ther |

 neutrality, and owing to lack of men the

great industries were wholly or partly |
stopped. Armed sentries were at every

landing place and on many roads. They

had to register and report themselves |

daily at the chief police station. Person-
ally, they received at the hands of the
Swedes the greatest kindmess and assist-
ance everywherve, and they loft their coun-
iy with very grateful memories, Politic-
aliy, they found the atmosphere to he
rather anti-Russian = than pro-German.
' Hernosand is very mnear Finland, with ‘
which country there was frequent com- |
munication, and the history of what Fin-
land had suffored at the hands of Russia
explained their attitude, and the could
not understend English civilisation ally- |
ing itsell with what they called Russian |
barbarism. Perhaps if he had foreseen
what was going to happen in Belgium he
would have told them what he thought of |
| German culture, But, as a matter of fact, |
until quite near the end of their three |
weeke' satay in Hernosand they were cut off
from news from England, ‘and only by
telegraph could he and his wife communi-
cate with each otlier. All the news and
telegrams in the local papers were from
Berlin. Nothing or merely a few second-
hand scraps otpgelafed English news ap-
eared. A reporter connected with a
ocal paper, who came occasionally to in-

tand drilled them to make
| drawings of the sun’s surroundings, giving
| each a singla gradient to atten
+ very well they did their work, en their
| sketehes avare gy bsequently comploted they
|

'| serve perfect silence—which they did,

"

i i e ,...;. ! .-‘. y 5
e “"‘ ol ('i;lfm‘iv very well,

of mishap wi hotographic o i
Father Cortie too! four 01? thempi;mﬁ?:g
rapid freehand

to, and

tormed an excellont record of the naked |

| eye over the phenomenon, On the day of

the eclipse a brilliantly clear sky was over-
head, and not & trace of ¢lond was to be
seen. A considerable number of tha
people of Hernosand came up to the
gronnd to see the eclipae, F.prect,ing that
they took the Precaution of roping off
thomselves and their instruments so gq
not to bhe disturbed by intruders,  ‘he
peopls bekaved very well, Some of the
students and teachers of the school went
ameng them from the moment when the
second whistle was blown (ten minutes be-
fore totality) to be good enough to pre-

they could hear their clocks tick. (Ap-
plause.) He was not very favourabi
situated for seeing the cclipse. To wor
his own instruments e had  his hack
turned to the sun, buf during one long
exposure he had ahout 30 seconds durin
which he eould turn round  and loo
throngh an opera glass, -
A MAGNIFICENT SPECPACLE,
As a spectacle it was magnificent and well
worth the long journey to sen. But mere
visual observations were not what  they

had gone for, He proceeded by the aid of
lantern viows to show the mstruments

used and the results. In connection with
L]}e latter he explained the technicalities
of the exposure, the size and length of the
lens, the focus, and a hundred things of
interest to photographers and astronomers
and scientists in general.. Proceeding, he
asked why and what was the good ol that
work, and replied that that was the last
question a seientific investizatoy dreamed.
either of asking or answering. = Tt was
suflicient for hinmrto know that he Wag X~
tending the hounds ef human knowledge,
and 1t was for others to put the increased
knowledge, which he placed at™he service
of the world;to what superior people were
pleased 'to  deseribe as practical yse.
Sooner or later every scrap of inereased
kmowledge hecame in some way pr ether
useful to the common uses and needs of
humanity. He instanced the story of
Radium, of Helinm, and radio-activity.
The Lecturer went on to tell of haw they

| fared after the oclipse proper. , They first

developed and dried their negatives, and
then considered ways of getting home, |
Theve was a state of war hetween Ger-
many and KEngland, the whale of the coast
traffic in Swedon was in a state of chaos.

The coast lighthouses had heen extin-
| guished, and eome of the sounds the

wonld have to pass through were mined.
They had had a letter {rom  Professor

Y v had
heen abandoned, after being shut up in
liga for a weelk without letters or tele-

| Fowler from Copenhagen, telh% ~them
that the other expedition to Kie

grams, and no chance of getting into the

terview him for copy about their eclipse
work, frankly explained the reason, which
was that they got Berlin telegrams for

thing, and they had to pay for English
‘@egy&m?ﬁ{ “hesides,” said the reporter
with half a smile, “we are assured that
the Berlin telegrams are all true,” (Laugh-
ter) Between meals, which were many

S e

| which sailed for Harwich, and Professor

interior of Russia, as the railways were

1 exclusively occupied with military trans-

port. They left their Jarger instruments

| in Riga with a shipping firm, with instrue-

ion despateh them to Stoekholm for
Ny i, T Vortunately, Pro-
fessor Fowler and Ool. Hill were able to
et through by a steamer to Copenhagen.
ol. Hill was recalled for military duty,
and managed to catch the last steamer

Fowler, with the gmaller instruments, got.

back 10 London via GﬁtﬁanBM@Mu

d he”{ and at unusual h
den, they ' :
s
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|
and Neweastle. Thoy wondered what their | ‘ e
| fate would he. On August 25th they were cruiser and itd smoke had entirvely d!.v’
fortunate to get a steamer, as the coasi 4 ,'uv.;”-,,,l, They learned that the light- L L

lights had been just re-established, and al ilZ»u os on the Scottish coast were extin- | =

i and | f

: .

their first place of call they had a tele- ouished. that torpedo boats here

gram from the British \'”H-"l' VREVGEE thete were domg ]I;,'I!llhhl)' gervice, and :
holm saying the captain of the steamer they were to steam down as close as pos-
had come in to say he dare not bring their 'il.":- to the Beottish coast until off Ber-

y - 3 e aa f 5 ¢ < |
colleagues’ instruments from Riga, as| wick. that the Tyne was closed to all

kg l;m‘l’IMIP};T)I)M “\‘3 4 Vi | in the night, and they could mot!
ontraban war. (Laughter.) -About A P i o3 ing Ip=
quffullfll’;:)l:x:‘:ml'rr;:n”.'\’Luvl:lul;l-‘ln Ll)u'\‘ were enter until ,H oo |~\l i A;w]uln“lTl.-'.l\I,“Tv;nl‘ ii\“rt:l
y ; an arme ilot hoat, which ‘ ""f’-“ ,\n't’l very miue bt ™ M

met by an '“”“f‘, '”,,” ¥ oo i things. Those x;x(jmh.lm ol lhf*_« rew wh
CONDUCTED THEM THROUGH THE wore nob on the night wateh did not go to
MIRST MINE FIELD cloon in the fore part of the ship, but

and nearer Stockholm the same ourled themselves up aft in corngis and
Thay also noticed that the

they met,

duty was periormed hy a torpedo boat, as | | nnder seats. ' i :
though they wanted to touch their mines, | | lifehoats, instead of being "i".‘”'—i 1 ‘l"’
(Laughter.) On their arrival they inter-| 1,;,‘».,;,5 positions, were lying loose on ipe
viewed the British Minister, and were | { bridee and the decks, and that their oars

pleased to see in the Embassy Fnglish wero tiad with cordls to the l.'n\\im'!\f,‘: that
papers as late as August 20th. On the they contained water harvels and tins of
advice of the Minister they abandoned hiscuits, and he dared eay that some of
‘ ihem wondered what it would be like 1o |

their return tickets via Gothenburg, as| |
mines were laid in the path of steamers | [ have to scramhle in the dark atter a seal
from Gothenburg to Hull, and s vnml’ }in one of those boats. Torpedn hoat des-
vessels had been destroyed by them, They | trovers and small steamers of (different
also abandoned their intended holiday | [ kinds seemed remarkably wlentiful during
jaunt, aud on Friday, August 28th, they | | the night, Abeut six o'clock next morn- |
started on the long railway journey across | ! ine they anchored in quite a crowd of |
mweden to Christiana, and thence by the | iﬁhﬂ)s of various -sorts outside the Tyne,
famous mountainous railway over the | | and were boarded by a pilot from an |
baclkhone of Norway to Bergen. Here | |zn‘mvd pilot boat. As they carrvied the |
they caught the eteamer in which they { mails they were given first turn in. Al
| had fortunately secured their berths by ||):1.~.\(‘m_'nl"s' wvere ordered to be locked he-
wire before leaving Stockliolm—otherwise [ low—a precaution, no doubt, to prevent
H|An\' would h:)‘:v had to wait for some | anvone learning’ the way®into the Tyne.
; other opportunity of getting ]m‘m.«’- an '_\,,\h.‘,\\g they arrvived at Newcastle Quay
account of the crowd ol people waiting to | withont mishap, landed on what an old

ladv onoe described as dear old “terva
cottan —(langhter)=~and were able to des-

i
PR

cross. They left Bergen by the Norwegian
| mail boat on Saturday evening (August

] i-‘l - ] om . P . y 9 v o
.‘.:z ]-th_:, ,i)‘” \'””'.“",I“". Fhe last piece of patch telegrams to theip friends, advising
4&17 | news 1-.‘.('} l!‘(f?]\(,'f{ Jjust as lhr"\,' ]Jw'r was { them of their safe retutn. (Applause.)
bt =]u;_fz;).'li telling of the naval fl‘,’,hi' in the } UGGESTED CINEMA SUBJECT
f ht of He Il}_;‘u:i;x-'!, About 6.30 on the | SUGGE i INEIYLA U D 1. .
1 Sunday morning the steamer stopped, and The President thought they would all
p . r’-l’ they went on deck to see what was the | desire to congratulate Mr. Whitelow on
o matter, and found a British eruicer stand- | | the successful termination of his visit to

ing near them. A boat brought some Sweden. They did not pass forma] votes
5 o 4 - " 4 g
officers on hoard, who entered the eap- of thanks to their own members, but he

tain’s cabin, and examined  the ship's | was sure the members desired him to
papers. The middy in charge of the poat. [ thank Mr. Whitelow for the very delight-
whe remained on deck, asked if they had | il lecture.

ALy ]”"""X"'I" rs, a8 they had had none for | Mr. D. E. Benson added his tribute,
nearly ten days. A vapid collection of all and said the lecture was all the more in-

}?1“»‘ 14 I -‘-!I‘th'l-\‘ on board was made, and teresting because he happened to have
2 tlie \ 1 and dropned +las . . !
1llk Sl "H ‘p and dropped them into seen a similar phenomenon. They were
16 DOal. ey aore o $. 1 ' . o o
»oat ley agreed among themselves possibly better off, hecause he helieved

that the objec £ adyey r BRI TR T J =
oAl bject of the visit w v raid for they were entitled to three and a halt

newspapers—{lauchter)}—but  th . e &
1'\|'mII l, nd s '“l,'[’ J—but they . saon minutes. Their calculation went wrong,
=i’ L g atier nore o 1 +thay . .

er 1 £erious than and he thought they got three and a quar-

that. This was the first Norwegian hosat
that had been stopped, and)the captain

ter minutes—(laughter)—and  they had a
very exciting time. He must congratulate

guietly told a few of ' at a Germa [ A Thi '
t i .th m that a German Mr. Whitelow on the guccess he had 1
_ i achieved in the photographs. (Applause I
it e , - ' otk ag in the photogr s. (Applause,)
i“‘j&: :w some 'kl:l(!_hild been _s'ghwd within | Ihe !{"”“)fll‘fli"“'llﬁ-’. to his mind, was com-
ifty miles of the Tyne, and it was strongly | paratively simple work, but the thing
et e . 1 % o % 1 b . y PR . - -
Bls pec ul‘..mxvuunm u‘\rl‘ heen laid nn'(lm; that pleased him most was the experiments
raite from Bergen to Neweastle. I'he | he made with these plates they could not |
AP ake for ] 55 % v i
4“:.;‘ ]nn was (l“l"‘ ed to make for Peoter- ! OVer-exXpose, he extension of the
aacie where he would he met again, and | corona he showed there was reaily astonish-
at ’|-~ ¢l what course to take. About 3 img for a corona of that type. But no |
o'clock they naticed smoke on the horizon, ! lantern slide or photograph’ Lie had mwri
and soon miade out a warship of some kind | seenn could - convey that bheauty of = a |
b 7 4 511 " el i, 5% v "y ¥ 3 . <
lollowing them at full gpeed. In three- solur eclipse. They saw the sun, and sud
alinrlers ot R S, =% s [ 1t 1 . . f
“.- arter ,\‘fl | J.{u.\j it can abreast, 'Wich- | denly it disappeared, and they had_the ‘
| aut cicher yossel stopping signals were ex | corona _of that pearly green light flashed
| ,4“. anged with what turned out to be a out. Tt was one of the most beautiful |
' ‘ ”ululh Criiper, Ill‘il('}lbhijlj{‘ur than the first l | sights they ever saw in their lives v
| ey rad h";"'l. Fheir wireless apparatus | I Mr. D, K. Simpson asked the Lecturer
wae taken down, evidently in response to ‘ ( 1f the cinematograph had ever heen tried f
2 8 g Ay g : | e hot i ; -
‘ Tunnl. from  the warship, whieh then ‘ in photographing the corona ‘
1‘:“"”' “i,ll ,“l;“‘\,{“,,“ﬁ rapidity, almost in ‘ Mr. Whitelow said there was no advan ‘
s own length 1t seemed, and steamed | tage to be gai i ; = |
‘ i stes ‘ ined by the natogr |
B 0% _an ‘ ‘ g > clnematogr |
‘b,u.\ at foll speed. In 25 minntes the | [ - £ ap<h,' |
: | [
" I
. t
1




hecauge there was no miovement such as
was required to make a successful cinema

pictnre. The view at the beginning of the

eclipse and at the end would be precisely
the same. The best reproduction had been
given by Professor Turmer in one of his
lectures. He had a double lantern. They
saw the suym shining very brilliantly, and
| then it was eclipsed. The whole thing was
[done very cleverly, and no cinematograph
{ eonld doit so well. :
[ Mr. Bimpson instanced the einetography |
of the growth of flowers, aund thought !
{ something of the same might be done. ‘
| Mr. Whitelow sail it ‘would have to be
Fthe reverse ovder with an eelipso, because |
the cinematograph did not deal with sud-!
den things, as the sin  being  euddenly |
darkened and as qnickly made light, but
onlv slow moving things.

Mr. Benson said the most satisfactory
| reproduction so far was that of Proflessor
[ Turner, but even there they did not get
Ihe beautifully colonied corana.

| — —
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olformorkelsen.
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Gérdagens stora evenemang — den |
totala solférmérkelsen — blef fack |
vare etl utomordentligt gynnsamt Wvii-
der, att skidespel af oforgiitlig prak!
och storslagenhet. "

Den stora, bemiirkelsedagen ingick
med stridlande solsken och blef ifven
1 fortsittningen hvad den fran bor-
jan lofvat. Det blef en af dessa stra-
lande klara hostdagar, som med sin
hogbla, kyliga luft och sin sillsamt
betagande friskhet géra alla miinni-
skor till soldyrkare. Det var, som pm
solen just nu, di den for nagra kor-
ta minuter skulle forsvinna ur var
asyn, ville visa sig i all sin glans

Under hela tiden formorkelsen va.
och ofvervildigande majestit.

r NL B s

For att ordentligt kunna
l}';l minuter, for hvilkas gkyll respek-
tive vetenskapsmgan antradt sin  linga
och besvirliga r'esa, hade (dessa ho.:l[;
att fi vara fullstindigt i fred med sina |
instrument, hvarfor atgirder vidtagits
for detta indamal, Sdlunda hade man
inhéignat  omradet ofvanfor Tekniska
clcmcntarskolan, dar de bada expedi-
tionernas  olika instrument uppstallts,
och vid Villa Sorby hade militir utkom-
menderats for att halla allmanhetén pi
vederborligt afstand.

Trots det storre delen af de frim-
lingar, som anmalt sin afsikt att resa hit |
for att ase det exceptionella eveneman-

utnytija de |

rade var himlen alldeles klar. Inte
ens den allra minsta molnsldja skym-
de solen; och de magnetiska stor- |
mar, man fruktat skulle stérande in-
verka pé iakttagelserna, uteblefyo all-
deles.

«Vi ha haft det mest idealiska ob-
servationsviader man kan tinka sig —
forklarade de i Hernosand forsamla-
de vetenskapsminnen samfilligt for |
enaf Hernosands-Postensmed- |

. arbetare, omedelbart efter formorkel- |

, sen. Och alla forklarade med en mun,
att allt har gitt  efter deras
mest sangviniska berikningar. Tngen
solformérkelse, som nigon af dem
hittills varit med om, hade varit si
lyckad som denna.

Naturligtvis ir det finnu omojligt
att fA nagra nirmare underriittelser
om de wolika bbservationernas for-
lopp. Forst om veckor eller manader |
siga vetenskapsminnen sig sjilfva
kunna viirdesitta resultaten af de nu
gjorda iakttagelserna.

F'or solformorkelsens studerande
ha icke mindre iin Atta svenska och |
utlindska expeditioner varit placera-
de pa dylika trakter af Norrland.
Fnlh rie A 2 ) arfa- || o
Puliss oot epaioos g ert |
gj'(;rt synnerligen virdefulla observa- | bleka ut i den underliga belysningen.
tioner och o6fverallt har man utta- Till slut dterstar sd blott en  liten,

: lat sin tillfredsstillelse med de vun- | - liten lysande strimma af solen. Och si,
na resultaten, f precis kl. 1,12, gir det ett dampadt sorl

. genom skaran. Den sista glimten §ar
forsvennen, :

Det har blifvit hostkvall. Och daruppe |'
pi himlen ser man nu i stillet for solen j[
— ‘coronan, somi brinner med ectt sken ‘l
af blaaktig art. ' :J

I

I ) o0 :
) Heewdsand _
| Den totala formorkelsen har emeller-

, - b= I
1 hade — .som~ vi forut omn-‘u}mt — | thcki it fopwat fods - 1 mdgot Semonis] |
forlagts tre utlindska vetenskapliga e.\-j | tringligt morker. Det ar vil coronan ’
9

get, till foljd af kriget uteblifvit, var det |
synnerligen stora folkmassor, som vid
tiden for formorkelsen voro i rorelse
har i Hernésand. Utanfor de bada
experimentalfilten samt uppe pa Vard-
kasberget samlades massor af skade-
lystna, hvilka till fullo fingo sitt lyst-
mite af det storslagna skadespelet.
Emellertid narmade sig klockan 12
Néigra minuter hirefter se vi genom
vira sotade glas en liten nira nog omark- |
lig skaring — en svart punkt i gol-
skifvans 6fre kant. Den vixer och viser |
och redan efter cirka 30 minuter har |
mer @n halfva soldiametern forsvunnit |
for vara blickar. Nu borjar ocksi en
m@arkbar  forandring mirkas i {rak- |
tens utseende. En stilla skugga .c,:m-/
des ut ofver nejden. Genom glasen se
vi, att solen allt mer och mer férmorkas ’
ochl hur den genom vara tittglas nu-
mera Dblott ter sig som en gmal half-
méne, som for hvarje minut blir allt ﬂ
mindre och mindre. Himlens firg gar
allt mer och mer i blitt och vattnets
yta morknar. Det borjar blisa en gan-
ska kylig vind. Och skymningen fal-

i peaitioner, af hvilka tva, en cng't‘lsk | i b e it e i
och en. hollmulsk, fOl‘l‘aﬂtS Vl(l' .'l.‘cknl-‘?kil | larna af var plﬂn(}t, SOm s()l'jt f('.')l‘, att
e eemirbarnde b det inte blifvit alldeles morkt.

ndsk, ute =
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“far fram oOfver platsen och tempera-

s 1. 0 9 - S v b

| 1" underbara oforgingliga minuter
varade den totala formorkelsen — mi-
r som man sikerligen aldrig skall
glomma. Det ar tyst och stilla. Da%'l'«‘..ll‘
och skuggor vixla. Stjarnorna borja
skénjaé. En efter en blanka e fl‘z?m‘,
forsvinna och synas dter. En kall vind

nule

turen, som [ran att kl. 12,25 ha Vf“'“
18 grader i skuggan, har kl. 1 sjun-
kit till 13 V2. |

Ofver staden rader en fortrollande
skymning. Den sveper in staden i en
underlig dager, kall och mystisk, 1
hvilken alla foremal fa overkliga och
fantastiska  former. Hela  staden
ar som ett feeri, till hvars dampade
farger och stamning endast finna en
ringa motsvarighet i en eller annan
sagomalning af en mdstares hand. Allt
ljud forstummas i detta skymningens
hemlighetsfulla 6gonblick. Man hor in-
genting. Del ar som om staden for en
flyktig sekund upphorde att andas och
man lyssnar begarligt pi oandlighetens
tysta hviskning. ,

Sa med ens lyser en strialande strim-
ma ater fram, just nidr vi som bist
voro pa vig att glomma bort, att eklip-
tikan fordom hade en hogt lysande
brannpunkt kallad Solen. Man ryckes
ater till yverkligheten. Ett valsignadt sol-
sken valler ater ner ofver staden, och
lyser med ett forklaradt skimmer oOfver
onda och goda. Med kisande och o-
vana pupiller skada man ater upp mot
den klara himmelsglansen. Tolkmas-

sorna skingras. Och sa ar formorkelsen

ett minne blott...
Effe.

\lga observa-
tloneena,

Intervjuer med vetenskaps-
miinnen. -

e

Det var med glidje man i gar mor-
se konstaterade, aft vidret skulle
blifva det allra biista for solférmor-
kelsens observerande. Och det- blef
allt bittre och hiittre, ju mera tiden
led, och d& stunden for formorkelsen
nalkades, var hela himlen fri fran
_Jlmlnl ho,gbli'QGh klar.

R

De vetenskay-

-

Sdrskildt glada voro vetenskaps-
mannen — de hade linge gitt och
v'a..ntn'or,rohga for att vidret ej skulle
bli sé bira, att det tilliite nagra ohser-
vationer. ‘Och nu, nu hade de del
bista de kunde énska Sig. :

Det var med en nervis noggrann-
het de fore formorkelsen undersikte
Sina apparater for att se, om allt
fungerade som det skulle. Var ka
meran riktigt inriktad? Var kikaren
ratt stalld? Ingenting fir viil { olag?

Medan de si for tionde eller {ju.
gonde gingen ofversago allt, nalkades
det stora dgonblicket mer vch mer.
Det hvilade 6fver vetenskapsmiinnen
en mycket nervis stimning. Nu skul-
le lonen for alla deras ans(riingningar
komma, nu skulle iakttagelser giras,
hvilka skulle ge dem ett namn, kan-
ske ett ododligt. Nu skulle veten-
skapen riktas med nya ron.

Och allt, allt gick bra. Ingenting
mankerade, utan alla instrument, al-
ra, redskap fungerade till storsta bela-
tenhet. [S& sade Atminstone samtli-
ga de 1 Hernosand varande veten-
skapsminnen, hvilka intervjuats af
Hernosands-Posten. Samfliga limna-
de med storsta tillmotesgiende de
af vir medarbetare biegiirda upplys-
ningarna. Visserligen gingo intervju--
erna en och annan gang litet trogt,
da, naturligtvis spriaket lade sitt hinder
1 viigen, men allt gick bra.

Den engelska expeditionen.

Ledaren for den engelska ex-
peditionen, professor Cortie, form-
ligen stralade af belitenhet, da allt
gatt mycket bra. It's all right. Very
succesfull, most successfulle och an-
dra superlativa uttryck ricka knap-
past till for honom att forklara den
ovanliga tur han och hans expedition
har haft. — Jag har, sade han, varit
med i tviinne solférmorkelseexpedi-
tioner forut, ir 1905 i Spanien och
ar 1911 & Fidschivarna, men de gyn-
nades icke af lika fint viider som
denna, och iinda gjordes dir mycket
goda, observationer. Hur bra skola da
ej observationerna i dag ha lyckats,
da vidret varit sd hirligt! Och pro-
fessorn stralar dnyo al forfjusning
och glidje.

Professor C. meddelade vidare, alt
coronan, d. v. s. den péﬂirle_mlosklf:
tande stralkrans, vi vid totaliteten 1
gir sdgo omgifva den solen [6rmor-
kande mdanen, ir mycket oregelbun-
den till formen och viixlar fran den
ena formorkelsen till den andra.
Astronomerna skilja dirfor pa maxi-
mumecorona, medelcorona och mini-
mumeorona. Den, vi sago i gar, var
medelstor. Coronans sfralar aftaga
hastigt i ljusstyrka, sa atl de pd en
solradies afstand fran solskifvan lysa
med ett 64 ganger svagare sken in

‘densamma.




" De stjirnor, som vid formorkelsen
“|'syntes i solens niirhet voro Mercu-
| rius och Venus. Regulus var det dir-
emof ingen af vefenskapsmiinnzn som
hade kunnat observera.

Nagra niirmare defaljer om obser-
1 vationernas resultat kunde professor
IJ C. dinnu ej limna, och del tar, sade
|

han, en lang tid or honom aft fa
Halla utarbetade. Denna formorkelse
|| hade gifvit honom arbete for ett helt
| ar framat. Och professorn skynda-
de ater till sina instrument, for af
se till, att ingenting forstérdes vid
nedpackningen.

| Den Wulf-Rodéska expeditionen,
‘ A Tekniskia elementarskolan arbe-
tade utom den engelska expeditionen
ifven, som forut nimnts, en hol-
liindsk. Denna bestod af professor
Theodor Wulf, Valkenburg, Hol-
|lland, och professor Luis Rodés,
'( 8. J., Kortora, Spanien.

Professor W. var, oc¢ksa han, mycke
glad ofver de lyckade observationer-
| [na. «Alles ist ganz ausgezeichnet« for-
‘ klarade han. Allt hade gatt efter be-
|| riikning och s bra man kunde viinta.
:; Hans observationer gingo ut pd att
“Iheriikna, niir totaliteten hiorjade och

l
|

slutade. Han hade genom en allde-
les ny, fotografisk metod och med
| Inykonstruerade ins(rument beriiknat
. tiden synnerligen noga. l
'I Han hade frin borjan immnat att
l!med»elst tradlos telegrar fran Eiffel-
| tornet i Paris fa veta den exakta ti-
'den. Genom kriget hade detta omoj-
| 1 liggjorts, men han hade i stillet fatt
den exakta tiden fran Stockholm. Vis-
serligen kunde det hiinda, att denna
ej var fallt korrekt, men felen kunde
knappast uppga till mera &n nagon
| brikdel af eh sekund. Detta skul-
’ le han ocksi kontrollera senare, si

att ett eventuellt tidsfel skulle blifva
riittadt. 1

Vid dessa observationer blegagnade
han sig af ett ljuskiinsligt. papper, pa
hvilket automatiskt uppritades kur-
vor, utvisande niir totaliteten hor- |
‘jade och slutade. Med eft friumfe-
‘rande leende visade han H.-P:s med-
arbetare den fotografi, som tagits un-
der formorkelsen. Afven en ickle fack-
' man kunde Litt, efter alt ha tagit reda
pa, niir fotograferingen borjade, bie-
crikna niir den totala formorkelsen
birjade, huru linge den varade och
nir den slutade.
, Professor Rodés forklarade, att
allt varit «grossartige och «wu p-
derschdn« och sade, att «alles var
sehr gut gelungenc.

Han hade tagit en hel mingd foto-
grafier under formorkelsen. Bl a.
‘hade han tagit tva fotografier af co.
‘ronan under den totala férmérkelsen,
‘samt enstrax foreo.en strax eftor to-
taliteten. Die flesta fotografierna hade
han tagit under den partiella formor-
kelsen. Di han, niir intervjuen gjor-
(des, finnu ej framkallat nigra af pla-
tamma, kunde han-ej siga, om  de

nan
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mgen som helst anledning att befara,
rdel, de skulle pd nigot siitt misslyc-
kats, da omstindigheterna varit ‘de
allra gynnsammaste.

Medelst ien teadolit, et slags

vinkelmiitningsinstrument, som huf- !
vudsakligen bestar af en vridbar tub), |
forsedd med ett hirkors, och en kro- |
nometer hade han iakttagit, att den
totala formorkelsen, som enligt be-
rikning 1 Hernosand skulle ha
borjat  klockan 1 timme 12 minu-
ter och 46,7 sek., i stillet hade bor-
jat nagot senare eller 1 t. 12 min.o ch
54 sek. DA det ir omojligt att rik-
tigt exakt bestimma tiden, kommer
professor R. att jimfora sina nbser-
vationer mef dem, som i gir gjordes
af de dfriga vetenskapsmiinnen i Her-
nosand. For att fa allt tillforlitligt
| tages medeltalet af de olika tiderna.
|  Han hade ocksi iakitagit, att tem-
peraturen under formérkelsen i skiug-
gan sjunkit med ungefir 4 grader.

For ofrigt var han mycket glad
ofver, all ingen vind blast under for-
morkelsen och att atmosfiren varit
sé ovanligt lugn. Detta hade inverkat
synnerligen fordelaktigt pa observe-
‘randel af det ovanliga fenomenet. In-
tet af de kiinsliga instrument, han an-
'viinde, hade varit utsatt for den allra
minsta darrning eller skakning, nagot
som var af mycket stor betydelse for
uppnédende af ett godt resultat.

. _Professor R. beklagade mycket, att
pa grund af de nu pigiende krigen en
‘hel miingd planerade vetenskapliga
lexpeditioner till olika delar af virl
' den mést instillas. Vetenskapen hade
hiirigenom, framholl han, lidit myec-
| ket stora forluster. Dock hoppades
han, att de utomordentligt gynnsamn-
'ma_forbéllanden, som varit radande
under observationstiden, skulle bidra.
‘ga till att resultatet dinda blefve det
 bista mojliga. Han framholl som be.
vis pa, att tiden anviindts vil, att en.
dast vid tekniska skolan icke min-
dre in sex kameror varit ioafbru.
ten verksamhet.

Professor Rodés, hvilken, som for-
ut omtalats, ir anstilld vid Obserya-
torio del Ebroi Kortosa, afreser icke
(dit,. utan till Holland, dir han vis.
tats de tva senaste Aren .och diir
han onskar stanna innu ett ar. |
Holland iAmnar han bearbeta de ob-

servationer, han gjorde hir i gar. |

Den Moll-Biltska expeditionen.
Ute & Villa Rérby vajade i gir den
hollindska flaggan’ till tecken pa, att
tvinne holllindska velenskapsmiin dg
voro «herrar pa tippan«, nimligen
de af H.-P. foérut omtalade d.r W.
I. H. Moll, lektor der Physik an die
Universitiit Utrecht och hans mied-
hjilpare professor J. Van der Bilt
ob-slula'trwafmr vid observatoriet i Ut
recht.

~ e - - -
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timmars tid. Ororlig satt han vid

Y J 3 . .
;.g,a.}“ i forgdr var mycket ingslig
: di vidret sig mycket ho-|
tande ut, var i dag s_vnnrerhg@n for- |
tjust. «Alles ist seh"r gut geluug}:an
absolut gelungenc« ffn‘s.,ukra.ul-e ockisi
han och gaf sin fortjusning Tuft 1
kraftord sadana som «prachtvolleoch
«wunderschon«
| Denna expedition h;lde ]y(_:-‘katl..? me-
' delst en nn')unkr.nn:Umk stralmiitare,

konstrnerad af d:r _‘.\l-nll, miita ’Slr{l]-
'ningsintensiteten under formork (')ls»on.
De hade medelst en «Thermosiuleg,
'd. v. s. thermospelare, samt ett for
sindamalet af d:r Moll effer minads-
langt arbete sirskildl konstrueradt
ljlléfilt@l', «Farbenfilter«, hvar felmt,e
sekund miitt strilningen. Dessa filter
| voro s. k. monokromatische Fliissig-
| keilsfiltern. Hvarje filter dr en cm.
' tjockt och innehaller en viitskia inom
olasviiggar — af d:r Moll framstilld.
Ce genomslippa endast det slags stré-
Jar. som onskas. Forsta och andra
filtret firo infrarroda, det tredje rodt,
det fjirde gront, femte blatt och det
sjitte ultraviolett. Apparaten regi-
strerar automaliskt stralningen.
Professor Bilt hade under formor-
kelsen eftt mycket anstringande och

krifvande arbete. Med ledning af en |

kronometer oppnade nch slot han
hvar femte sekund under mer in tva

stativet med blicken skarpt fist pa
kronometern. Nir temperaturen sjonk
fick en af de fa nirvarande ligga ©Of-
ver honom en ulster, han sjilf hade
ej tid ens att resa sig fran stolen.

Medelst en kronograf mittes samti-
digt koronans stralning. Denna kioro-
nograf var delvis gjord i — Her-
nosand. Af en eller annan orsak
hade de bada vetenskapsminnen ej
fort med sig en tub, som wvar nédvin-
dig for en del af deras experiment.
Hirofver voro de niistan otrostliga,
dd de ej visste hur de skulle bira

sig at for att fi& en ny. Efter deras
ritningar lyckades det emellertid plat-
slagaren Alvén hirstiides att tillver-
ka en tub, som var till deras fulla ble-
latenhet. 4 :

I ett sirskildt uppbyggdt triskjul
hade de bada vetenskapsmiinnen en
mingd instrument inrymda. For ob-
servationerna var det af storsta vikt, |
att temperaturen i detta skulle vara
sa jimn som mojligl, och det hade

Jocksda genom siirskilda anordningar
‘ lyckats dem att fa den full konstant.

Bland de méanga instrumenten i detta
skjul miirkies sirgkildt en af d:r Moll
konstruerad, mycket kinslig  och
snabbt och noggrant registrerande
galvanometer, hvilken vid observatio-
nerna varit af stor nytta.

Det var med ett triumferande le-
ende d:r M. visade oss etl papper
hvarpa en hel del kurvor voro upp-

| ritade. En icke «forsti-sig-piare« kan
|naturtigtvis ic o detas;

d)

)| § .;'”«;"T ’7'7 é,r in l"Vill m‘ed

- ronor

‘D& ingrep killlarmistare

selberg sina observationer. Han ha-

‘getl« — Det ir bgkstafligen sannt !

i
pa det siitt, de gjort. De viin- |
tade sig for ofrigt ett mycket stort|
uthyte af sin expedition. Men mycket
arbete vore kvar, innan allt var fir-|
digt. ——

Ftt par smasaker fran deras ob-
servalioner jiro alt anteckna:

Under formorkelsen hiinde det in-
le biittre, din att en skruf lossnade
a det instrument, vid hvilket prof.
Van der Bilt satt. Denne sig det, men
kunde pa inga villkor limna sin
plats, ty da hade allt gatt om intet.
Jonsson,
hvilken bitridde som assistent, och
klarade det hela. Die bada veten-
skapsmiinnen forsikrade, att hr J.
vore fodd till vetenskapsman!

DA observationerna utfordes, vioro
fyra poliser beordrade att halla nog-
grann vakt, s& att ingen obehorig
skulle slippa dit.

Professor Hasselbergs expe-
dition.

I Sollefted utforde professor Has-

de, som bekant, forst @mnat sig till
Hernosand, men han #ndrade sig.
Hvarfor? Jo, «pi grund af Herno- |
sands farliga lige under nuvarand-_e!
forhallanden, som intriidt genom kri- |

Hvad hans observationer bietriffar, l

lyckades de ulmirkt, enligt hvad han
\har forklarat for Hernosands-Posten.

Han' hade fotograferat solkoronan
med en stor kamera och hyste de
bista forhoppningar om resultatet,

Ja, detta sade vetenskapsminnen.
Och alla voro, som sagdt, mycket
glada ofver de lyckade resultaten. Vi
iro forvissade om, alt deras glidje:

delas af alla, ;
OQ—M. .L""y.

Qbseevationeena

fedn Navigations-
. skolaw. 4.

 Di ghrdagen inleddes med klar |
himmel %cl%%n&hande solsken, var det
sikkert mingen som frigade si : skall
detta hirliga vider fortfara till tiden
for solformorkelsen? o
Visserligen hade de niirmast fo-
regiende dagarnas meteorologiska ob-
servationer visat sannolikhet for vac-
kert viider, men si hiir sent lidet pi
sommaren ir vidret ostadigt nch bf-’
vergingen fran klar (ill mulen :hynmgl ,‘
kan ske pi en kort stund. imeller- |
tid voro vidrets makter blida och |
forst inemot slutet af formorkelsen
mellan kl. 2 och V2 113'21 dansa

| peditioner, son
o (e B T e e -

molnslojor ofver
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git sig upp i dessa frakter och haft
langa forberedelser, ha silunda haft
lon f{or sin moda. Vetenskapsmiin-
nen dro ocksid i allmiinhet sirdeles
belitna med sina observationsresul:
tiat.

Mycket folkl var pd benen 1 gar
middag for att skada det siillsynta
fenomenet. DA det nirmade sig 1i
den for totalitetens borjan, voro allas
blickar riktade mot solen. Forst in
emot halfva tidsforloppet mellan for-
sta och andra kontakten kunde man
varseblifva nigon niamnviird minsk-
ning af solljuset. Luften syntes blif-
vae gradisigc och dyster och isynner-
het under totaliteten antogo {riiden
en egendomlig firg. Om man, da
hela solskifvan lyser, iakttager de
ljusa flickar, som bildas pa marken
i elt trids skugea och som bildas af
det genom lofverket genomtringande
solljuset, sa ha flickarna nagot oval
form, men da solen dr partiellt for-
morkad, antaga flickarna former af
utskurna elipser, vinda samma vig
som den lysande delen af solskif-
van. Letta mirkvirdiga fenomen kiun
de man i gar litt iakttaga. «Flygan-
de skuecgors, hvilkia likt horisontala
eller snedt gaende krusiga band jaga
efter hvarandra, kunde diremot ej
upptickas.

D& solljuset forsvunnit, kunde man
se alla de slorre stjirnorna, nagot
ost och syd varseblef man planeten
Venus.

En vacker anblick erbijod den piirle
moglinsande coronan och den nir
mast solen omegifvande kromostiren.
Det skonjdes afttiden senareeruptio-
ner dga rum, protuberanser, som, ehu-
ru mycket sma 1 forhillande till so-
lens storlek, i verkligheten ha en hod
som riknas 1 100,000-tals kilometer
| Beriikningama for kontakterna mad
| solskifvan, sla ofta nigot fel, hvarfor
| man hemodar sig om att’ jakttaga
| tiderna. for dessa mycket noga. Det-
ta kan ske timligen bra med simpla
hjilpmedel. Fran navigationsskolan
har den lifligt intresserade forestin-
daren, l6jtnant C. W. Pettersson, be-
niget meddelaf ss de tider,
som observerades dir, jimie nig-
ra andra iakttagelser. '

Forsta kontakien (den svaraste all
passa) forlorades. Andra kontak-
ten digde rum kl. 1.12.58 tredje 1.15.7
och den sista 2.21.27. Alltsa intriffa-
de den totala formorkelsen nagot se-
nare dn beriknadl  var, dock med
reservation for nagon sekunds fel i
tidsbestimningen. En pa solskifvan
beligen, timligen stor fliick, passe-
rades af skuggan forsta gingen 12.24.
21. och andra gangen 1.33.30. KI, 12
var vindstyrkan 1 enligt Beauforts
skala, vinden sydlig. “ma cumuli-
moln i WNW. Kl 15 3 vindens rikt-
‘ning densamma, styrka 2. Himlen
‘\':u' ungefiir {ill sju tiondelar molnbe-
| tickt.

|

I ofrigt gjordes foljande R

giska iakllagelser : s 0
e e . e e
| Vidfas- | .
[ Ravam .| Yidias-|  Paykometer
Kl, B‘“»ma' tad ter-—— y ™ “"!
stin mom torra term. vita term.|

— | |
11 f. m 7635 | + 175 | +146 | + 114
| | | |
12t.4m.em.| 763.8 4 18,6 | + 15,2%| + 11,5

|
1t 13, j 7635 | + 186 | +13,0 | + 10,8
9.2 , | 628 | +183 | + 158 | + 11,8

For iakttagande af konlakterna be-
{jinade man sig i navigationsskolan
af en timligen stark tub, forsedd med
skymglag, hvilken riktades "'mot so-
lens spegelbild i %en artificiell hori-
sont.

I Lingsele.

Professorerna Bohlin och Jerg-
strand ha — enligt telegram till H.-P.

lyckats synnerligen vil med saml-
liga observationer. De ha forklarat
sig vara mycket belatna med det go-
da vidret, som varit det biista tink-
bara.

I Hiiggdinger

voro alla — enligt meddelande till |
H.-P. — synnerligen intresserade af
formorkelsen. Pa hvarje gard syn-
tes miinniskor, som betraktade del
ovanliga skadespelet. Sérskildt voro
de i orten forlagda landstormsmin-
nen mycket intresserade.

I Stromsund |

hade tre af de svenska expeditio-
nerna slagit sig ned under ledning
af professor Charlyer, observatorn E.
H. von Zeipel och d:r B. R. Rolf
samt tvda utlindska med 14 Yveten-
skapsmin.

Enligt meddelande till H.-P. fran
nimnda expeditioner ha observatio-
nerna dfven dir gynnals af det ba-
sta, viider.

I Sundsvall

kunde den totala solformorkelsen
i gar ijakttagas under synnerligen
gynnsamma torhallanden.

=

“Vid tiden for formorkelsens bor-
jan var himlen sia godt som alldeles
molnfri och forblef sa dnda till for-
morkelsen kommit ett stycke paéter-
gang.

ffamét sjonk temperaluren ritt vii-
rgsentligt, 1 det ogonblick den blef

‘total voro atskilliga stjirnor synliga |

for blotta Ogat. Belysningen var da
s stark som vid tiden for gatubelys-
ningens tindande och 1 dtskilliga
affirslokaler tindes det elektriska lju-
set under de minuter det erfordra-
des.

Det siiregna fenomenel {6ljdes o6f-
verallt med storsta intresse — med-
delas H.-P. :

i Allt under det formorkelsen skred |
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I'he Solar Corona by the 20-fi. Coronagraph.
Exposure, 10 secs
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Reprinted from the MONTHLY NOTICES OF THE ROYAL ASTRONOMIOAL SOCIETY,
Vol. [ XXV, No. 3.

PRELIMINARY REPORT ON THE TOTAL SOLAR
RCLIPSE OF 1914 AUGUST 21. (OBSERVED BY
THE EXPEDITION OF THE JOINT PERMANENT
ECLIPSE COMMITTEE TO HERNOSAND, SWEDEN.)

(Plates g—12.)
BY
Tue Rev. A. L. CORTIE, S.J., F.R.A.S.
(Commumnicated by the Joint Permanent Eelipse Committee.)

1. General Arrangements.

The expedition was one of those organised by the Joint
Permanent Iiclipse Committee of the Royal Society and of the
Royal Astronomical Society, the expense of the expedition being
defrayed by a grant made by the Government Grant Committee.

It had been arranged that Father Cortie, with Father O’Connor
as a volunteer observer, should form part of the expedition to Kiev
with Professor Fowler, Major Hills, and Mr. Curtis. But owing
to the refusal of the Russian Government, communicated by the
Foreign Office, to allow the two Jesuit Fathers to enter the Empire,
it was decided to divide the expedition originally intended for
Kiev, and that Father Cortie should lead an expedition to Herno-
sand, Sweden. Since our return we have learned that Dr. Back-
lund, the Imperial Astronomer at Pulkovo, obtained permission
for us to go to Russia—a permission which fortunately, as events
proved, was not communicated to us. Hernosand had not been
chosen as a station for observation of the eclipse in the original
scheme of the British expeditions, on account of the average
weather conditions in August not being so favourable for clear
skies as at the stations in Russia. As has not unfrequently
happened, prognostications founded on meteorological results
were of very little use as a guide in the selection of the eclipse
stations,




The Solar Corona by the 20-ft. Coronagraph
Exposure, 10 secs.

illustration is 7/,.ths size ol original photograph.
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Besides Father Cortie, the eclipse party consisted of Father
(’Connor of the Stonyhurst College Observatory, Mr. G. J. Gibbs
of Preston, and Mr. E. T. Whitelow of Birkdale, Southport. We
left Hull by the s.s. Calypso on July 28, and arrived at Gothen
bure on the morning of July 30, and thence by rail to Stockholm,
arriving the evening of the same day. The time had been short
for making preliminary arrangements as to a possible site for the
instruments at Herndsand. 1t happened fortunately that Father
Wulf and his assistant Father Rodés of St. Ignatius College, Valken
burg, in Holland, had arranged to observe the eclipse at this
station, and through their kind offices we were put into com
munication with Professor B. Hasselberg of the Academy of
Sciences, Stockholm, the chief of the Swedish Commission for
the observation of the eclipse. We owe it to his great kindness
and courtesy that we were enabled to secure an excellent site
at the Technical School at Herndsand, and that our instrumental
equipment was admitted duty-free into Sweden, the officials of the
Custom-house having also received instructions to expedite their
despatch in every possible way. We left Stockholm by boat on
August 2, and arrived at our destination on Augnst 3. 'We found
our instruments, which had been sent from Hull in the middle of
July, safely stored in the Custom-house. They were delivered
next morning and transferred to the Technical School. After a
merely formal examination by a Customs official, we immediately
commenced with their erection. Everyone was exceedingly kind
and most anxious to do all in their power to assist us. As war
had been declared, and the Swedes, thongh neutral, had mobilised,
the only drawback on our perfect liberty was that, in common
with all other strangers in the town, we had to present ourselves
every day of our stay to the police.

2. Brection of Instruments.

We cannot be too grateful to Herr Recktor Tham for placing
the Technical School practically at the entire disposal of the
British party and of that from Valkenburg for the observation of
the eclipse. The school contained well-appointed laboratories,
mechanic’s and carpenfer’s shops, dark room, and a complete
electrical plant in connection with the town mains : in fact, every
convenience an eclipse party could desire. The town of Hernisand
is situated partly on the mainland and partly on an island, the
two portions of the town being separated by a strait on which is
the port, the strait being spanned by two bridges. The Technical
School is on the island, and its co-ordinates, as given me very kindly
by Professor B. Hasselberg, are:—Latitude 62° 38’ 8:8” N., and
longitude 17° 57" 32°25” E. of Greenwich. The field at the back
of the school in which we elected to set up our instruments has a
gradual rising slope, and in addition the school itself stands on
rising ground, so that the altitude of the station was about
300 feet above sea-level. The meridians and azimuths of the
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Insgruments Wors determined by Father 'Connor with the theo-
.l‘lllt,(:-‘ \.'Vu were nulelm:«l to the energy and engineering skill
of Mr. H?l)l)s for the rapid and efficient mounting of the "equi},.
ment, No concrete bases were built, the calostats being mounted
on their packing-cases, |9;1<lwl with earth and stones, and partially
sunk in the ground. -\91‘ were any covering huts for the instru-
ments erected, as experience n Ixeuvy rains at Stonyhurst had
gshown that they HO{II!] be l‘.llblll'(?l_\' protected by heavy tarpaulins.
These .\‘Lunu‘t'.;u'].):l,!llms were utilised at Hernisand, in addition to
coverings of waterproof material purchased in the town. The
general plan of the positions of the various pieces of apparatus is
shown on Plate ¢.

The Cewlostats and Coronagraphs.—The 16-inch ceelostat
belonging to the Royal Astronomical Society supplied light to
three coronagraphs, and to a telescope for projecting an image of
the sun on to a sereen of ground glass. Much trouble had been
experienced with the driving clock of this ceelostat in the
expedition to Vavau in 19r1. The brake mechanism had been
altered by Mr. Gibbs before leaving England, and accordingly it
ran much more smoothly. But the driving screw for the sector
has a periodic error of one minute, which caused a shift of the
solar image projected on the ground glass of the camera about
every half-minute, the image then returning to its original position.
These errors we thought we had adjusted, as on the day preceding
the eclipse, and on the morning of the eclipse day itself, the solar
image remained perfectly steady for a period of fully half an hour.
But onr adjustments of the errors in driving and in the screw were
completely upset by the drop in temperature during the eclipse.
Luckily the photographs are not seriously marred by this unevenness
in driving, but on the longer-exposed photographs there is a slight
second image. Mr. Gibbs furnishes the following notes on the
coelostat driving cloeks :—

“The driving clock of the ‘ Hammersley’ 16-inch ccelostat has
from time to time given considerable trouble. The trouble has
been traced to two principal causes:

(@) Bxcessive and variable internal friction.

(b) Great slackness in all pivots and joints in the governor.
The former defect arises from weakness in the jointing of the
frame or casing of the clock, the securing together of the various
parts being not sufficiently definite and rigid. The stresses due
to rewinding are occasionally sufficient to disturb the joints and
consequently the relative positions of some of the working parts.
The latter defect, (b), was really the more serious, because ‘thc
rate of the clock depends on the definite invariable vertical
dimension measured from the bottom pivot which supports the
weight of the sovernor to the brake ring or surface: all the joints
in the vovernor and brake levers are much worn and very slack,
so that the parts occupy dilferent relative positions from fime .to
time wherehy the clock varies its rate so much as to be quite
unreliable. The major portion of this difficulty was at Herngsand
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obviated by the temporary elimination of those parts of the brake
mechanism whicl were most slack in the joints. ,

« At Hernosand, after having succeeded in gettmg the clock
to maintain a fairly steady speed, the image of the sun on the
ground-glass screen of L!x(& 20-feet camera was tu_uml to bg unsteady,
wandering at intervals from the position occupied for the greater
portion of the time. 'l.‘h}s wandering was traced to a defect in 1.,he
large tangent serew Jrn’lng_; the cm.luslnt- polar axis, Hbservatu_)u
of the movements of the image disclosed a large temporary dis-
turbance at intervals of one minute, with a smaller temporary
disturbance exactly midway betwcen the larger disturbances. [t
was found that the tangent screw driving tlu-.«:(f-lostut made one
turn per minute. Careful illljllSt‘lllL‘]llv.I.L) -rlmn?mte mnl—p‘lay of
the serew failed to eure the trouble, which was finally attributed
to some defect of the serew itself, probably a bend. The negatives
Nos. 2, 3, and 4 show the effect of these temporary disturbances,

“The driving elock of the ‘Grubb’ calostat also gave some
trouble. Inside the barrel of this clock is provided a maintaining
gear, but without means for lubricating the internal parts. In
consequence, and during the afternoon of August 2o, immediately
preceding the day of the eclipse, this clock refused to turn at
all, Quite a long and tedious examination was necessary before
the trouble was traced to the interior of the barrel. The amount
of time expended in getting these clocks to work properly was
seriously detrimental to the work of the expedition. The advanc-
ing or retarding of the ccelostat mirrors by means of slow-motion
gear and endless cords or reins is by no means satisfactory, because
it requires the use of both hands on the part of the observer.
In the case of the ‘Hammersley’ ccelostat the slow-motion
apparatus consisted of a secondary screw and sector operated by
means of the endless cord quite independently of the clock-drive,
which was therefore not disturbed by the working of the slow-
motion gear, and there was no fault to be found in this respect.
On the other hand, in the case of the *Grubb’ ccelostat, the slow-
motion mechanism, being of the ‘mouse-wheel’ form, is an
integral part of the main driving gear and the ‘back-lash’ en-
tailed much lost motion, which, moreover, was very unequal in
the two directions. Any working of this gear for the purpose
of adjusting the ‘hour angle”’ of the mirror disturbed the drive.

“When any adjustment of this mirror amounting to, say, one-
fifth of a degree was necessary, it was found better for the observer
to go to the clock, throw the mouse-wheels out of gear, and make
an approximate adjustment by hand, after which the mouse-wheels
had to be replaced in gear before returning to position at the far
end of the reins, whence the final adjustment had to be completed.

“1t is therefore suggested that for such short runs as are
required for eclipse work an electric motor drive would give the
most satisfactory results.

“The power required is very small indeed, and small electro-
motors are now made to be very reliable and quite reasonably

Jan. 1915, Total Solar Eclipse of 1914 August 21. 100

efficient. A rough caleulation of the power may be made as
follows :—A weight of 20 lbs. falling 3 ft. in 20 minutes will
drive a clock and ccelostat mirror, the rate of power expenditure
in this case being 3 ft.-lbs. per minute. It is therefore obvious
that a very small motor and battery wounld suffice. The battery
would probably consist of, say, half a dozen small accumulators,
and the motor would be geaved to the cwlostat polar axis through
a train of worm gears. The observer would control the motor
from his position at any distance hy means of a starter and speed-
controller. He would also have by him a speed indicator. The
space oceupied during transport and the total weight would be
considerably less than that of a clock-driving equipment with its
weights and tripod for supporting them. The charging of the
battery would probably be a matter of no difficulty under any
conditions of actual service, and in any ease the total running time
of the motor (practices included) in the field would probably be
well within the capacity of the battery without recharging.

¢ In case great refinement of speed regulation and checking were
deemed necessary, then a speed-checking device could easily be
arranged on the following lines:— A dial is provided round which
a finger travels. The finger is driven at a known rate by pendulnm-
controlled clockwork. The dial is driven at the same rate from
some convenient part of the ceelostat driving gear when that gear
is running at the normal speed. Thus the observer would have a
rotating dial and a rotating finger in view, and so long as the motor
speed corresponded accurately to the pendulum rate there would
be no relative motion of the finger and moving dial, and departure
on the part of the motor from the speed as determined by the
pendulum would be promptly signalled to the observer by a change
in the position of the finger in relation to the dial. which would be
provided with marks or divisions for the purpose.”

The lens of the 2o-foot coronagraph is 4 inches in aperture,
and was made by Sir Howard Grubb for the eclipse of rgoo, for
the Royal Irish Academy. It has been very kindly lent to me by
the Council of the Academy—to whom I desire to tender my sincere
thanks—for the eclipses of 1903, 1911, and the present eclipse.
Exact focussing of the lens was secured by phofographs of the
fine sun-spot on the sun on the days preceding the eclipse. The
sharpest image of the sun corresponded with a diameter of the
image of 2} inches. The camera tube, made under Mr. Gibbs’
supervision, was constructed of well-seasoned wooden planks in
convenient sections, blackened on the inside, which could be
screwed together and held in position by cross battens over the
joints. The lengths for the top and bottom of the camera tube
were flanged, the sides being screwed into the flanges. It was
extremely rigid. A camera bellows with rack-and-pinion motion
was fitted at the end of the tube, carrying plate-holders 10 x 8 inches.
In order to secure adjustment of the camera in the azimuth of the
sun’s image on the days preceding the eclipse, the tube was mountefi
on stout wooden hurdles, so that it could be moved bodily longi-
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tudinally. The uprights of these hurdles were sunk in the yround, |

and additional stability was secured by strong cross battens. The
white waterproof covering over the whole instrument acted as a
reflector to the sun’s rays, and prevented any internal covection
currents due to unequal heating. The coronagraph was under the
charge of Father O’Connor, assisted by three students—one to hand
plate-holders, the other to receive them after exposure of the plates,
and the third to make the exposures. A light cord was attached
to the wrist of this gentleman, led through staples driven into the
side of the camera tube to the observer. He uncovered and covered
the lens when the cord was pulled. The following programme for
exposures was arranged (—

Number of Slide. Time by the Bxposure
Eelipse Clock. Seconds.

I 128 - 126 2

2 111107 4

2 92 - 82 10

! 67 —42 25

5 27 - 20 7

¥ 5§52 3

The plates were llford Special Rapid, backed, with a speed
number (H. & D). scale) goo. All the exposures, except the
first, were successfully made.

The two coronagraphs of shorter focal length, namely, the
““ Abney ” camera with a Dallmeyer portrait lens of 4 inches ilp‘t'l‘lllr(‘
and focal length 34 inches, and the Ross camera, aperture 3'5 inches
and focal length 12 inches, were mounted one above the other
en échelon with the 2o-foot coronagraph. These two cameras Wcr;
operated by Mr. Whitelow. Four exposures were made with the
“;\b}xey”" cormm;_u"uph‘ of 10, 50, 15, and 5 seconds respectively,
the first two on Ilford Monarch plates, speed number H. & D). 52L5.
and the last two on Ilford Panchromatic plates, speed number H. &
D. goo. These four plates were from batches which had very
kindly been bathed for me by Mr. Crowther of Carlisle with a
special solution to render them impervious to solarisation by long
exposures. Hence no over-exposure of the lower parts of th:.
corona relatively to the filmy extensions should be possible. In
tzxe Ross camera one 101_1;; exposure of g5 seconds was made on a
Paget *“ Hydro " plate, which also was unsolarisable by over-exposure.
Mr. Whitelow carried out his programme e.\'act‘]y.”and in addition
made two exposures at 3o seconds and 1 minute after totality
w;th a Zeiss single “ Protar” lens of 14 inches focus working aE
J/16, also on Paget “Hydro” plates. This camera was mounted
on a wedge head cut to the latitude of Hernisand, and pointed
directly at the sun. These two plates are very il‘xtlcre’sting, as they
show the whole dise of the moon projected on the background of
the solar corona.

The Spectrograph and Associated Imstruments.—These instru-
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ments were under t.hp charge of Father Cortie and Mr. Gibbs,
assisted by Herr Askling, the master of mechanical seience at the
Technical School, Herr Wiberg, the mechanician, who stood by
the coelostat, Herr Helenins, the town eleetrician. and a student o
h.’ll]'l ]l['.ltl'#'. vl‘ll(f \’Il"l‘l-l‘()il'?\llll was of the Littrow f()r]n. and was
put together and adjusted at the Imperial College of Seience under
the supervision of Professor Fowler. The slit, § inch long,
belongs to the Royal Astronomical Society ; the ‘li:u}mu‘. prism {0
the lImperial College of Science. The beam of light, after total
reflection at the face of the diagonal, traversed a 6-inch O.G.
focal length 98 inches, kindly lent by the Astronomer Royal, and
passed through a fine prism of dense flint glass 7 inches edge and
refracting angle 40°, made for the Joint Committee by Sir Howard
Grubb for the eclipse of 1gos. The light after dispersion by the
prism was reflected by a 6°5 inches flat mirror, made by the late
Dr. Common, and belonging to the Committee, After reflection it
passed back through the prism and object-glass, and the speetrum
was received on plate-holders placed in a repeating back with
rack-and-pinion motion. The plate-holders were kindly lent by
Professor Newall. The prism was placed at the angle of minimum
deviation and the mirror adjusted so that the red end of the
spectrum fell about the middle of the plate, the length of spectrum
from A6700 to A4800 being 4 inches, and fthe deviation for
Hg being approximately 28°5°. The slit width employed was
determined by the method of dillraction bands, which were two
in number in the region A6700, corresponding to a width of
o'oor7 inch. The purity of the spectrum was such that the iron
line at A5270, with components differing by Ac*81g, was Jjust split.

A , :
Hence a;)\:P was approximately 6400.

To form an image of the sun on the slit, a Grubb ceelostat,
kindly lent by the Royal Irish .\cademy, with mirror 8 inches
diameter, was mounted so that the levelline serews were supported
on iron battens fixed to a packing-case firmly embedded in the
cround and filled with stones. The cwlostat could therefore be
\very easily shifted longitudinally out of the meridian. This was
necessary, as the heavy spectrograph mounted in its packing-case,
with removable panels over the optical parts, was placed once for
all in the azimuth of the sun’s image at the time of tgtuhty.
Therefore, in the days preceding the eclipse, we had to shift the
ceelostat bodily out of the meridian towards the east, to obtain
a horizontal beam of sunlight on the slit. The ccelostat §Iul
along the iron supporting battens, until on the day ?f the eclipse
it lay with its axis in the meridian. An Alvan Clarke lens of

s inches aperture and 7 feet focal length, belonging to the

Stonyhurst Observatory, gave an image of the sun on the sl‘it plate
laced just in front of

1% of an inch in diameter. The lens was p n
the mirror in the prolongation of the azimuth of the sun’s image at

totality. [t was adjustable in azimuth. ; . |
The Comparison Spectrum.—A novel feature in eclipse opera-
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tions was the placing of a comparison spectrum of the iron are on
the plates taken before and after totality, and on the plate of ‘the
coronal spectrum taken during totality. The electric eurrent was
carried from the mains at the Technical School by two long leads
laid along the ground and connected to an iron-are lamp brought
from Stonylmrst, a variable resistance being inserted in the cirenit.
The pressure was 110 volts and the current 12 amperes. We are
much indebted to the town electrician, Herr Helenius, for lending
the leads and the resistance, and for making all the necessary
connections free of charge. A single lens 4°9 inches aperture and
11°4 inches focal length formed the image of the arec on the slit,
the beam of light being bent through a right angle by a diagonal
prism. This prism moved in guides in front of the lens, so as
to be readily moved forwards when it was desired to place the
image of the arc on the slit. The distances were so adjusted
that the ratio of the aperture of the lens to the distance of the
slit from the lens should equal that of the aperture of the O.G. of
the spectrograph to its focal length, or distance from the slit. By
this means the solid angles subtended by the two lenses on each
side of the slit were equal, and the O.G. of the spectrograph was
filled with light from the are. The following device was adopted
to place the iron-arc spectrum on the slit during totality. The
image of the eclipsed sun was placed by Mr. Gibbs on the slit-
plate, so that the slit was almost tangential to the dark image of
the moon on the east or advancing side, and intersected the corona
on each side of the moon’s image. The first exposure on the
corona lasted for about 6o seconds. The iron are having then
been switched on by Herr Helenius, the diagonal prism was
pushed forward into position by Mr. Gibbs, and the slit was
covered by a plate of zine, which hung ready, suspended by a
wire from a screw in the packing-case of the spectrograph. This
shield of zinc had in it a horizontal slot {'-inch wide, which un-
covered the dark image of the moon centrally to that extent, and
permitted the light from the iron arc to pass through the same
length of the spectrograph slit. The light of the iron arc was
thus superposed on the dark image of the moon. The iron arc
was exposed for 4 seconds, and the diagonal being pushed back,
and the zinc slotted plate removed, the exposure on the corona
was continued for another 4o seconds, neither plate, nor ceelostat
mirror, nor image-forming lens having been disturbed in the mean-
while. The operations of adjusting the diagonal prism, covering
the slit with the slotted zinc plate, and striking the are took about
20 seconds.

In addition to this photograph six exposures on the tip of
the southern cusp on the sun’s east limb were commenced 7 minutes
before totality, a seventh and middle exposure being made on the
iron-are, A precisely similar set of exposures were made 5 minutes
after totality, but this time on the tip of the south-west cusp.
The exposures were about 1 second each, at intervals of about a
second, the slit being covered and uncovered by a shield of zine

——
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held in the hand by Herr Askling. Seven successive exposures
were likewise attempted at the first ““flash.” These had been
timed to commence 1o seconds before totality, and to continue
4 seconds after totality. They actually started 12 seconds before
totality, owing to an error in the signal, and were finished about
3 seconds before totality, the successive exposures on the plate by
means of the repeating back being made too fast. Consequently
the spectra shows only bright C, D,, and F, and the change from
the dark line to a bright line spectrum, This plate may probably
be regarded as a failure. All the spectra were photographed on
Wratten & Wainwright’s Panchromatic I plates, a freshly bathed
set of plates having been sent out to me to HernGsand by that
firm.

The Eelipse Clock.—This consisted of a set of spring-driven
clockwork with a fan governor, which permitted of a sufficiently
accurate adjustment of the rate, so that one revolution of the
projecting arbor was made in the estimated number of seconds of
totality. The arbor carried a hand about 12 inches long, and a
dial with a divided circle two feet in diameter was arranged in
appropriate position so that all observers could conveniently see
it. The dial was illuminated during the eclipse by means of an
incandescent electric lamyp.

The circle on the dial was not divided into equal spaces, neither
were the divisions numbered ; the system employed was a series of
dark segments of varions lengths alternating with blank segments.
The paésn«_fc of the hand over each of the dark segments indicated
the commencement, duration, and end of each exposure made with
the zo-feet coronagraph The passage of the hand over each of
the blank spaces indicated the time reserved for slide-changing
and the preparations for the succeeding exposure.

The clock was started the moment totality commenced, that
moment being determined by Father O'Connor, who watehed the
projected image of the sun on a transparent sereen :(\rran:_'cd behind
the eyepiece of the 3-inch Cooke telescope. This telescope and
sereen were supported on the tube of the 20-feet coronagraph and
were fed with light from the 16-inch ceelostat. At the moment
Father O’Connor saw that totality had commenced he called out
“(o.” and simultaneously pulled the cord which released the
clockwork. The hand then started to make a.smg)e revolution
round the dial during the estimated time of totality.

2. The Day of the Eclipse and After.

3.

During our three weeks’ stay ab 1{erniis;5nd, every day had
been clou'dy except August g, and the day of the eclipse. d?i’ost
days were quite clear in the early part of the morning, ?n },. en
clouds would form, and cover the sun at the time at w hich ec 1ps§
would take place. There were clear intervals in the afferno.ors and
the clouds would disappear at night. All this time the win twpa
in the N.W. or N.N.W. quarter, and we experienced a certain
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number of showers of rain, though there was no day of continuous
rain. The barometric height was very constant, about 29°5 inches,
and all these types of weather conditions accompanied the same
direction of the wind and the same height of barometer. Dut on
Aungust 9 a beautifully clear sky had accompanied a S.E. wind,
On the evening of August zo the wind again changed to that
quarter, with a slight rise in the barometer. .\ beautiful night
heralded the absolutely perfect weather conditions for the day of
the eclipse, although elouds formed in the afternocon, about an
hour after the eclipse was over. In general the atmosphere at
Hernosand was very translucent,

Several drills had been held ‘each morning, commencing on
August 18, the observers being drilled separately at each instru-
ment and then all together. Seven students of the Technical
School under the direction of Herr Askling assisted us, in addition
to Herr Wiberg and Herr Helenius, whose duties have already
been mentioned. Three of these students, with Herr Askling,
made a composite drawing of the corona, on specially prepared
cards, on which concentrie circles had been drawn round a dark
dise representing the moon, at successive radial distances apart of
4 a lunar diameter for the first diameter and 1 for the second.
During the drills they made sketches from a drawing of the corona
of 1901, each taking one quadrant only.

The duration of totality had been calculated from the formula,
page 2, Nautical Almanae Circular No. zo, based on the path of
the moon’s shadow as published by Dr, Crommelin in the Journal
of the British Astronomical Association for January 1914. This
path was plotted on the Swedish General Staff Maps for
Herntisand, and gave the distance of our station at the Technical
School from the central line of total eclipse as 3'g miles. The
duration of totality under these cireumstances was reckoned to be
129°5 seconds. It was actually about 4 seconds less.

A goodly number of spectators assembled in the field about one
hour before totality, and watched the progress of the eclipse
through darkened glasses. To prevent any inadvertent intrusion
we roped off a large enclosure round the instruments. The
spectators were extremely quiet, and no trouble was experienced
from their presence. At 1o minutes before totality, as observed on
the projected image of the partially eclipsed sun on the ground-
glass sereen by the method of cusps, Father O’Connor blew three
blasts on a whistle. At the signal the observers and their
assistants stood to their stations, and the cwlostat clocks were
wound up. At 5 minutes before totality, at the signal of two
blasts on the whistle, the lamps were lit and the slides drawn.
At 10 seconds nominally, but in reality at 12 seconds before
totality, one blast was blown, the signal for exposures on the
“flash™ spectrum. At the signal “Go,” the string was pulled
which released the mechanism of the eclipse clock, and the
exposures with the coronagraphs were started.

The naked-eye view of the corona in a perfectly transparent
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and dark sky was superb. Such views as we could take in the
intervals of exposures showed a long fish-tail streamer on the
western side of the sun, a brilliant streamer N, K., a shorter and
less brilliant streamer S.E., and between them a long equatorial
ray, but much fainter than either. No one seems to have seen the
prominence in the S.E. quadrant which is such a marked feature
on the photographic plates. Nor were the polar rays very marked
visnally. The general impression from visual observations was that
the west side of the corona was of the minimum type, while the
east side was of an intermediate type when the streamers begin to
open out polewards. During totality the planet Mercury shone
brilliantly to the N.W. of the sun, and the planet Venus low down
on the S.E. The eclipse was a very bright one. About 20 minutes
before totality a decidedly cold wind blew from the S.E. The
total drop in temperature during the eclipse was 774 F.

The plates were all developed and the instruments packed on
August 21 and 22, We took the first boat possible from Herno-
sand to Stockholm, which, however, did not leave until August 25 ;
and, passing safely through two Swedish mine-fields between Sunds-
val and Stockholm, under the escort of armed vessels, we arrived
safely at the Swedish capital on the afternoon of August 27.
There his Excellency the British Minister, Sir Esmé Howard,
very kindly took charge of our instruments on account ot .the war,
and subsequently transmitted them to the British V ice-Consul at
Beraen, who secured their safe transit across the North Sea to
Hull. We left Stoekholm on August 28 by rail for Bergen, whence
we started next day on board a Norwegian steamer for Newcastle.
Warned twice by British cruisers, which were patrolling the North
Sea, we were enabled to avoid a German mine-field some distance
from the mouth of the Tyne, by making for the north of Scotland
and coming down the coast. Finally we entered the Tyne on the
early morning of August 31, escorted by torpedo hoats.

4. Summary of Results.

Five large-scale photographs of the corona were secured \\‘h'l't'h
show much fine detail. Also four photographs were taken with
the Abney coronagraph, and one with the Ross lens, by.‘\lrl. \\' h}l’t(L
low, which show the extension of the coronal streamers further t %.Im
was observed with the naked eye by the Swedish students w n:
made the composite drawing on the gr{xdnuwd :"lli‘ll"t. 2 ljtl:::
drawing is in excellent accord with the main »feat-un,&. a~ I “t,hp
graphed ; but whereas the greatest extent of the iorrunu] 01[1.'11“.“,
drawing is 13 lunar diameter, the 10-seconds P‘lfo 'Off““I;]‘p i -
with the Abney coronagraph shows the e.‘\tvel..smn in 11. 1
streamer to have heen fully 2 diameters. Both p}lqtt‘):’{ru[lf lml‘l
drawing agree in showing a double au1.~vamr‘ei 1_1; zz:-;;;:-t;:g:l'mnst
first bends upward, and then downward, until 1 ates

in a point. . - i S
'll‘he eclipse is interesting as having oceurred at a period
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Outline Diagram of the Main Features of the Solar Corona.
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The lines, though sharp, are diffienlt to measure on account of
their faintness. The most prominent line in this region is X 6374°3,
oceurring in the third band. Other bands are : —

4. 5118°1

) }two lines. 5. 5315
5114°3

5302°

This last band covers the region of the well-known green coronal
radiation. It is present, but extremely faint. There are also
probably lines about the following wave-lengths :—5662, 5588,
5544, 5512, 5476, 5227, and 4997, though all these numbers are
subject to revision. Seeing that the slit length was Z-inch, and
the arc spectrum occupied {-inch, even if the slit had been
placed quite tangentially to the moon’s limb about %-inch would
have been covered by the corona on each side of the iron arec.
The fact that the coronal bands are separated from the iron are
spectrum indicates that the slit was just inside the image of the
moon, and that the outlying portions on each side covered the
region of the lower parts of the streamers, but not the lower
corona or upper chromosphere. The image of the moon was

slightly out of centre on the slit, and just above the central hori-
zontal line, '

~1 L

} four lines.

Stonyhurst College Observatory :
1914 December 28.
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[he Eclipze Expedition to Hernosand, Sweden,

The expedition was one of those oreanised by the

Joint Permanent Eclip Committee of the Roval
and the Roval Astronomical Societies. It was the
seventh total solar eclipse expedition conducted from

the Stonyhurst Observatory, four under the leadership of
[father Perry, namely those at Cadiz, in 1870, Carriacou,
W. Indies 1886, Moscow 1887, and Salut Islands,
French Guiana 1889, where his devotion to duty cost
him his life ; and three under that of Father Cortie, at
Vinaroz, Spain, 1905, Vavau, Tonga Islands, 1911, and
Hernosand, Sweden, 1914. With the exce ption of the
expedition of 1905, all these were official Government
expeditions. It had been originally settled that Pro-
fessor Fowler and IFFather Cortie, with Major Hills, and
Father O’Connor as volunteer observers, and Mr. Curtis
as assistant to Professor Fowler, should form a party to
observe the eclipse at Kiev, in Russia. But the re trnﬁll
of the Russian Government, through the British
Foreign Office, to allow the Jesuit Fathers to proceed
to Kiev, necessitated the division of the original ex-
pedition, and it was arranged that we should form a
separate expedition to Hernodsand station which had
not been originally selected owing to its inferior chances
of good weather conditions. The permission which
was ultimately granted for our entrance into Russia.
through the intervention of Dr. Backlund. the Imperial
astronomer at Pulkova, was fortunately not communi-

cated to us. Had we accompanied Professor Fowler,




nould have had to abandon our expedition
. ' .\ oul > N . - o LI =
with him We of the impossibility of

account
. dipa, ON accoul i ) il
o ing to the incidence ol the war and the
oo OWINE
to I\l(\v L <
mobilization ol
| have share«

1'1"'(”('1‘(“11(\“

- troops and had we reached Kiev, we

| the ill-fortune ol Professor (";Hll]\ln‘]l
<11tmh e “ P
- T » Lick Observatory, on account
. party from the L ‘
and the part]
of clouds.
Owing to the kind offices of Professor B. Hasselberg,
\\. h s " q ne P,
of the Academy of SCIENCES at .
for the observation of the

Stockholm, the chief of

the Swedish Commission - e Raltar
cinse, and the exceeding courtesy of Herr Rektor
e 15E, « i . frgen o 5 7 M ’
Th?lm we secured an excellent site at Hernosand in a
e s - N S T S
field at the back of the Technical School. The school
buildings, containing physical laboratories, mechanics
and carpenter’s shops, dark room, and a complete
: eservedly at our dis-
glectrical plant was placed unre ervedly ‘ it d
posal. Our instruments were also expedited through

the Customs House after merely formal inspection.

A considerable amount of time had been expended by
the staff of the observatory in the remote preparations
for the eclipse, and two ccelostats and a long focus
and short focus camera had been set up and adjusted in
| the observatory grounds. The party ultimately con-

sisted of Father Cortie, Father O'Connor, Mr. G. ]J.
| Gibbs, of Preston, and Mr. E. T. Whitelow, of Birkdale,
‘ a great benefactor of the observatory. We left Hull on
J July 28th, arrived at Gothenburg on July 30th, and at
| Stockholm the same evening. There we were welcomed
| by Father Wulf and Father Rodés, who were proceeding

to Hernésand on an expedition from St. Ignatius’

College, Valkenburg. We journeyed together from
| Stockholm by hoat, leaving on the morning of August
‘ 2nd, and arriving at Herndsand on the afternoon of the

XI.

following day. We at once commenced with the
erection of the instruments, the determination of the
meridians and azimuths being made by theodolite by
Father O'Connor. We were fortunate in having with
us so skilled an engineer as Mr. Gibbs, who undertook
the whole charge of setting up the instruments. The
co-ordinates of the station chosen are latitude 62°. 38’
8-8” N., and longitude 17°, 57’ 32-25” E. of Greenwich.
as determined by an officer of the Swedish survey staff
at the request of Professor Hasselberg.

Our instrumental equipment included a 16-inch
ceelostat, belonging to the Royal Astronomical Society,
and an 8-inch ““ Grubb " ccelostat, kindly lent by the
Royal Irish Academy. These two instruments gave
much trouble in adjustment for smooth running, especi-
ally so the former, but all the difficulties were success-
fully overcome by Mr. Gibbs. The details of the erection
of the instruments are fully described in the preliminary
report of the Eclipse Expedition communicated to the
Royal Astronomical Society (Monthly Notices R.A.S.,
Vol. Lxxv., No. 3., January, 1915) The 16-inch
ccelostat supplied light to three coronagraphs, and a
horizontal telescope for projecting an enlarged image
of the sun on to a circularly graduated screen of ground
glass. To obtain large scale pictures of the corona, 2%
inch to the solar diameter, we employed a 4-inch photo-
graphic lens, also kindly lent by the Royal Irish Acad-
emy, having a focal length of 20 feet. This was mounted
in a strongly built wooden camera in sections, designed
by Mr. Gibbs. The camera bellows carried plate-
holders 10 x 8 inches. Six exposures were made on
the corona of 2, 4, 10, 25, 7, 3 seconds duration, and five

of these were most successful. For photographing the

i ~
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f the filmy streamcrs of the corona we em-

~tension O ; ’
i with a 4-inch Dallmeyer lens,

. 0 cameras, one
}\(‘(] two can _— ” . .
0 lenoth 34 inches, the *“ Abney ” camera used so
eng . . X

focal et
e eclipse expeditions, and a Ross

frequently in formel
3.5 inches aperture and

lens ¢ 12 inches focal length,
ens <
belonging to Mr. Whitelow.
mounted one on top of the :
920-foot camera. Four exposures were made of 10. 50,
15. and 5 seconds with the “ Abney ’’ camera, :m’(l‘ one
Josure of 95 seconds with the Ross lens. These
plates especially bathed to

These two cameras were
other. and in front of the

long ex]
exposures were made on ' ;
render them impervious to solarization, so as to obtain
the inner as well as the outer corona. In addition to
these cameras, Mr. Whitelow had mounted on a wedge-
head cut to the latitude of Herndsand, a Zeiss lens of
14 inches focus, with which he successfully photographed
the moon projected on the corona, 30 seconds, and one
minute after totality. The function of the 3 inch
Cooke telescope, mounted on top of the long camera, was
to enable Father O'Connor to give signals, 10 minutes,
5 minutes, and 10 seconds before totality, by observa-
tion on the graduated glass screen of the angles sub-
tended by the cusps of the moon at the centre of the
sun’s projected image.

The 8-inch ccelostat was employed to supply light
to a 5-inch Alvan Clarke lens, focal length seven feet,
which threw an image of the sun on the slit plate of the
spectrograph. This spectrograph was designed in con-
junction with Professor Fowler, and was constructed
under his supervision at the Imperial College of Science,
South Kensington. 1t was probably the most powerful
slit spectrograph so far used in eclipse observations,
and gave an exceedingly bright spectrum, covering

XTIT.

about 4 inches between A 6700 and A 4800. It .was
of the Littrow type. The slit belongs to the Royal
Astronomical Society, the diagonal prism to the Im-
perial College of Science, the O.G. to the Greenwich
Observatory, the mirror to the Joint Permanent Com-
mittee, and the plate-holders to the Cambridge Observa-

tory. The constants of the instrument were :-

Length of slit, Z-inch.

Width of slit, -0017-inch.

Aperture of O.G., 6 inches.

Focal length of O.G., 98 inches.
[Edge of prism, 7 inches.

Refracting angle of prism, 40°.
Deviation of prism at Hg, 28-5°
Diameter of plane mirror, 6-5-inches.
Purity of the spectrum, 6400.

A novel feature in eclipse expeditions was the placing
of a comparison iron-arc spectrum on the plate exposed
for the spectrum of the corona during the eclipse.
Through the kindness of Herr Helenius, the town
electrician, long leads were conveyed from the electric
mains of the Technical School, and connected through
a variable resistance, with an arc having solid iron
pointed poles. The pressure was 110 volts and the
current 12 amperes. By means of a single lens and a
diagonal the image of the arc was formed on the slit.
The diagonal could be pushed forwards and backwards
by means of a slotted groove. The lens was adjusted
so that the solid angle of the beam of light from the arc
formed on the slit was equal to that also subtended by
the O.G. from the slit. This adjustment is necessary
in order to fill the O.G. with light from the arc. A zinc
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ith a horizon! 1 slot, 1o inch wide, was employed
chield with a 20114 | ‘ e
.hl(ll Il ]]1 }'lll‘(‘(‘.l‘.\'lﬂg7]!1'1“.“,‘,\‘”(_“” l]“-‘“].“”‘).
over the > ‘ | | ' »

1““‘\](1 vered the position of the dark 1image of the
The slot €O ‘

The slit had been p

b of the sun on the E. side.

\bout 40 seconds on the corona, when

laced almost tangential to
moo1n.

the lim
heen in Progress
the slotted shield was p
1 ful‘\\’(ll'(l. and the arc was struck. An exposure
Is was given to the arc, the diagonal was

The exposure had

laced in position, the diagonal

}nh‘hm
of four secont |
| back, the slotted shield r moved, and the ex-

pushe .
1 on the coronal spectrum until the

posure was continues 4 g |
end of totality. Wratten and Wainwright's Ortho-
f]ll-mn;mc B plnt(‘s‘ were used, so that the 1'(‘4’ T‘W[ of the
coronal spectrum might be photographed. The opera-
tions connected with the photographing of the arc
spectrum took about 20 seconds.

Drills commenced on Monday, August 17th, and we
were assisted by seven students of the Technical School,
under the direction of Herr Askling, the master of
mechanical science. Four of these students were trained
to make a composite drawing of the corona, each taking
one quadrant, on graduated discs. They practised on
a drawing of the corona of 1901.

Had the eclipse occurred on any other day during
our stay at Herndsand, except one, August 9th, we should
have been baulked by clouds. A persistent N.W. wind
was accompanied by a considerable amount of cloud.
Otherwise the atmosphere was of extraordinary trans-
parency. On the evening of August 20th the wind
shifted to the S.E., and brought with it a beautiful
clear sky, though clouds appeared about one hour
ke eclipse was over. A considerable number of

——
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spectators assembled in the field, and watched the
progress of the partial phase through dark glasses. To
prevent any inadvertent intrusion we roped off an
enclosure for the instruments. At 10 minutes before
totality, as indicated by the cusps on the ground glass
screen, Father O'Connor blew three blasts on a whistle.
['he observers and their assistants stood to their stations,
the clocks were wound up, and lamps were lit. At this
time the illumination of the distant mountains was
weird but beautiful. The temperature was decidedly
colder, with a cold rush of wind from the S.E. The
total drop of temperature during the eclipse was 7-4° F.
At five minutes before totality, at the signal of two
blasts on the whistle, the slides were drawn, and silence
was called. At ten seconds nominally, but really at
twelve seconds before totality, a single blast was the
warning for exposures on the ‘“ flash ”’ spectrum. At the
signal ‘“ Go,” when totality was reached, Father
O’Connor pulled a cord, releasing the mechanism of the
eclipse clock, the hand of which commenced to make a
circuit of a two-foot dial in the computed duration of
totality—129 seconds. It really was 125 seconds. The
whole scene was most impressive, the silence being only
broken by the clicking of the camera slides. The sight
of the corona in a perfectly pure sky was indeed magnifi-
cent. On the W. of the eclipsed sun was a long fish-
tail streamer, while on the E. there were bright winged
streamers, a very bright one N.E., a larger, though less
bright one, S.IE., and a faint bayonet-like streamer of
great length almost on the equator. To the N.W.
blazed the planet Mercury, while Venus was shining
brightly on the E. horizon.

As we were uncertain when a boat might come from
the north to take us homewards, we commenced the dis-
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. the apparatus, and the develop- " | = | V -
and packing o the appa; ) | 1stic feature. It is interesting from the fact that it is \
plates immediately

-eady for ‘l'-l'*““”“‘ l»\ the morn-

mantling
ment of the
over. We were quite 1
f August 23rd, thoug

after the eclipse was Y i o< |
4 | a corona associated with a rising sun-spot curve alter a ‘
| protracted minimum. The N.E. streamer is note-
ho lid not come to take S - o .
. h a boat did 1T : worthy as lying over the background of continuous

us to Stockholm antil August 25th.  On account ol the

corona by projection and consisting of a sheaf or bundle
of very bright rays, which can be traced 26’ from the
sun’s limb. The filamentous nature of the other

v was our return journey hastened, but the
route had to be changed. We had alr ady traversed two

Swedish mine fields under the

war not onl

escort of armed vessels streamers is also marked. These filaments are super-

between Sundsval and Sto kholm, \\n..ln Wi lul.\t I on posed upon a bright continuous ring, representing the I ‘
August 26th. The British Mimister, Sit EEsmé Howard, lower corona. This bright ring, between 1”7 and 2’ of : J
E . 1 = T \ < S ) o] S .-~ 1 b 4 - * l y
very kindly took charge ol our 1nstrun nts, and subse arc in height all round the sun is seen on both the large : 3
quently transmitted them to the Vice-Consul, at Bergen, scale and the smaller scale photographs. A consider- ‘ ‘
whence they were safely shipped to Hull. On the morn- able extent of the chromosphere on the W. limb is shown 1 ]
ine of August 28th we left Stoc kholm for Christiana and on the last exposed of the larger scale photographs, as | .
= 4 o N .- | 3
thence to Bergen, where we arrived on the atternoon ol the slide was only just closed before the end of totality. f
August 29th, and took a Norwegian steamer across the The southern boundary of the S.E. streamer extends
North Sea for Newcastle. We were stopped on the further from the sun than other feature of the corona.
carly morning of August 30th by a British cruiser and It has a double curvature, and on one of the smaller B
warned of the existence of a German mine field some scale photographs can be traced as far as two diameters ; ‘ ’
fifty miles from the mouth of the Tyne. A second re- | from the sun. Although the composite drawing made |
peated the warning the same afternoon. Accordingly we | by the Swedish students is a faithful representation 1
changed our course for Peterhead, and came down the | of what was seen by the unaided eye, the extent to which 3
coast inside the mine field. Finally we were escorted the corona was traced is not so great as has been photo-
into Newcastle, after this adventurous passage, by three graphed. Eight prominences in all appear on the N
torpedo boats, and arrived safely on the morning of plates, a fine one between position angles 143°—153°, | '
August 3lst. rising in the form of an arch with a bright detached f
T ; . keystone, to a height of 85”. At position angle 353° :
The general form of the corona of 1914 was rather g ol 2 hip . l s i
 the © min; i . ) - , is a' bright prominence, 80” in height, and near this is a |
of the *“ minimum " than of any other type. The open A : : : : : ‘
N S . = ’ ; A remarkably bright filament, which can be traced as far ( ‘
spaces at the poles full of beautiful rays extending over e € s : ‘ | .'
O e ) ot - as 7’ from the sun, of a different character from the ‘ |
an arc ot 75° about the N. pole, and of 65° about the S. 1 Il
St . i Vol ‘ ) A polar rays. It curves over towards the equator. Im- | x l
pole, and the long fish-tail on the W. side, the roots ol e d ot . ; ‘] : ‘
ik o e o & i N Y mediately below this, on the W. limb of the sun, are two | | g
which covered an arc of 65° are characteristic of this type. . ; : ‘ b i !
But be B cido 3t : , : : 1 bright streamers, which are superposed on the background ;
but on the E. side it is rather of the ‘ intermediate . ) i 5 I
tvpe. the spreadin ! ) of what may be termed the continuous mass of streamers. ; !
YPE, the spreading of the streamers being a character- . | i i'
ey . e - s L L [ i
l
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projected conics meet near the

| SPOt. Similarly e
bright rays which were selecte i n
ys which were selected from the sheaf on the

N.E. are projections of conic se tions meeting pear the
spot, so that this feature may also be l‘(_'Ll.\;un;(l-)ly
attributed to the action of the large sun-spot, »

['he spectrum of the corona photographed on each
side of the spectrum of the iron-arc. though extremely
weak, is yet measurable. It appears to be uniqm.u

In the first place, although the corona was a bright one,
the characteristic coronal radiation at w.l. 5303 is only
just discernable on the plate. This result agrees with
that obtained ])A\' other observers. *('kft)l](ll)‘ the
intenser radiations are in the red end of the spectrum,
and other observers have called attention to a bright
radiation at w.l. 6374. This line is well marked on the
negative, but it is not an isolated radiation. It occurs
as a strong member of a band, or fluting, there being also
two other well marked flutings in the red. The wave:

lengths of their terminal lines are as follows i—

1. 66439) 2. 6530°9)
66305 |

e Six Lines.
[hree Lines. 65028

3. 6384:3) . Y
Seven Lines.

63630 ) _—

XIX

The line 6374:3 is probably the most prominent of all
the lines. Two other bands occur at -

4. 51181) ; 5. 5315:3\ ..
5114:3 Fwo Lines. 53027 | Four Lines.

this last band covering the well-known green coronal
radiation. All the lines in these bands are sharp,
though very faint. There are also probably lines about
the following wave-lengths : 5662, 5588, 5544, 5512,
5476, 5227, and 4997, though all these numbers are sub-
ject to revision. The general character of the coronal
spectrum as photographed is undoubtedly that of a
series of bands, or flutings. From a study of the
position of the slit relatively to the corona, it appears
that the spectrum is not that of the upper chromosphere,
nor of the lower corona, but of the roots of the streamers
on the E. side of the sun.

Astronomical.—All the fine nights up to July have
been employed in experimental work with the transit
instrument in preparation for the rectification of our
Longtitude by the radio-telegraphic time signals from
the Paris Observatory, via the Eiffel Tower.

The instrument is a very old one, and has a very
extraordinary fault. When the middle wire in the focal
plane is set to zero of collimation by the South collimator,
it is found to be completely wrong by the North col-
limator. I can account for this only on the supposition
of a considerable pivot inequality, together with an
indenture on one of the faces of one of the V supports,
so that in one position of the axle one of the pivots rests in
a lateral hollow, while in the reversed position the hollow
is avoided. The result of this is an azimuthal error,
appearing as a collimation error. But a large number of

|
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curvature of these twoO streamers and
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attributed to the action of the large sun-spot.

The spectrum of the corona photographed on each
side of the spectrum of the iron-arc, though extremely
weak, is yet measurable. It appears to be unique.
In the first 1)]110‘, althoueh the corona was a l)]'iglll one,
the characteristic coronal radiation at w.l. 5303 is only
just discernable on the plate. This result agrees with
that obtained by other observers. Secondly the
intenser radiations are in the red end of the spectrum,
and other observers have called attention to a bright
radiation at w.l. 6374. This line is well marked on the
negative, but it is not an isolated radiation. It occurs
as a strong member of a band, or fluting, there being also
two other well marked flutings in the red. The wave-
lengths of their terminal lines are as follows :—

' 6643'9"[‘1 s 2. 65309 _
gs0-5 ""ree Lines. gs0z:8 O Lines

3. 63843 \ o :
6363'0J Seven Lines.

XIX.

The line 63743 is probably the most prominent of all
the lines. Two other bands occur at :

4. 51181) Two Lit b 5315'3\1‘ [i
- 7( J1nes., L - es
5114°3 1 53027 our Lines.

this last band covering the well-known green coronal
radiation. All the lines in these bands are sharp,
though very faint. There are also probably lines about
the following wave-lengths : 5662, 5588, 5544, 5512,
5476, 5227, and 4997, though all these numbers are sub-
ject to revision. The general character of the coronal
spectrum as photographed is undoubtedly that of a
series of bands, or flutings. From a study of the
position of the slit relatively to the corona, it appears
that the spectrum is not that of the upper chromosphere,
nor of the lower corona, but of the roots of the streamers
on the E. side of the sun.

Astronomical.—All the fine nights up to July have
been employed in experimental work with the transit
instrument in preparation for the rectification of our
Longtitude by the radio-telegraphic time signals from
the Paris Observatory, via the Eiffel Tower.

The instrument is a very old one, and has a very
extraordinary fault. When the middle wire in the focal
plane is set to zero of collimation by the South collimator,
it is found to be completely wrong by the North col-
limator. I can account for this only on the supposition
of a considerable pivot inequality, together with an
indenture on one of the faces of one of the V supports,
so that in one position of the axle one of the pivots rests in
a lateral hollow, while in the reversed position the hollow
is avoided. The result of this is an azimuthal error,
appearing as a collimation error. Buta large number of
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The Sun-spot and the Solar Corona o 1914 August 21.
By the Rev. A. L. Cortie, S.J.

1. In former papers (Monthly Notices, R.A.5., Ixxiii. pp. 431—
436, pp. 539—543) evidence has been furnished to show that regions
of long-continued sun-spot activity were associated, in four cases, with
bundles of divergent streamers in the solar corona. The following
table gives a summary of the results so far attained, to which are
added those connected with the present investigation.

Disturbed Area of Sun-spots.

Corona. Duration. Mean Longitude. Mean Latitude.

o o ° o
1893 Apr. 16 1893 Jan. 16- Nov. 16 49-3to 149 — 7'5t0 —13°1
1808 Jan. 22 18¢8 Jan. 19- July 29 1327 ., 1178 - 88, —137
1905 Aug. 30 1go5 May 11— July 7 7270, §52°'3 —12'4, — 185

1908 Jan. 3 1907 May 5-190o8Jan. 8 2587 ,;240'3 + 4'9,, + 9°1L
1914 Aug. 21 1914 Mar. 30— Nov.14 71'4 5, 56°3 +277, +17°2

In the four cases so far discussed the regions of solar activity
happened to be situated near to the Sun’s limb on the dates of total
eclipse. It is not claimed that the treatment was exhaustive, as
there may well have been other streamers connected with regions
of spot-activity which were not placed in these more favourable
positions for investigation. In particular, in the case of the eclipse
of 1893 April 16, Professor Schaeberle has discussed (Contributions
from the Lick Observatory, No. 4) several other regions of activity,
situated on the Sun’s dise, which were presumably connected with
streamers in the Sun’s corona.

2. The Sun-spot.—The sun-spot which crossed the Sun’s dise
August 13-26 was the largest spot which had appeared in the new
cycle of spot-activity. Its position on Angust 2r was longitude
67° 18, north latitude 18" 18". We must go back to 1910 October
to find any spot approaching it in size. When it appeared on the
limb on August 13, it was a regular spot of Type IV., the pre-
liminary stages of its life-history having been passed on the
invisible hemisphere of the Sun. It aftained a disc-area of 65
units (5455 of the visible hemisphere), and was the largest spot of
the year. Through the kindness of Professor Hale, Professor
Frost, and Professor Newall, I have been supplied with spectro-
heliograms of the spot and the accompanying flocculi in hydrogen
and calcium radiations, from the Mount Wilson, Yerknes, and
and Kodaikinal Observatories. And besides the Stonyhurst series
of drawings, through the kind offices of the Astronomer Royal I
have at my disposal a fine series of photographs of the spot and
the surrounding faculee obtained at Greenwich. The area of
facule and flocculi surrounding the spot is of great extent. The
hydrogen flocculi cover a region from longitude 69'9 to 547, and
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from latitude -+ 271 to 4+ 16°3. In this area of hydrogen flocculi
there is, at longitude 59°3 and latitude +21'9, on the Mount
Wilson spectroheliogram of August 21, and less markedly in that
of August 22, a dark pateh which evidently marks the position of
the following spot of the group, when it passed through the two-
spot stage, or Type I, of its life-history on the invisible hemisphere
of the Sun. It will be interesting to ascertain whether this
portion of the mass of flocedli exhibited an opposite polarity o
that of the spot itself in the magnetic field.

The bright calcium flocculi, as shown on the spectroheliograms
from Kodaikdnal and Yerkes, are of much greater extent than the
hydrogen flocculi. The limits of longitude are approximately
70™0 to 52°0, and of latitude from +28™5 to +15"4. The dark
patch in the hydrogen floceuli, already alluded tog is well shown
both in the Yerkes and Kodaikénal spectroheliograms, in caleium
light, of August 22.

The sun-spot of 1914 August 2t was not an isolated disturb-
ance, but one of a series of disturbances in the same locality on the
Sun. Not only was it the largest spot of the new cycle and of the
year, but it occurred in that region of the Sun ‘which was first
disturbed at the advent of the new eycle, and was most disturbed
during the year. Confining ourselves to the limits of longitude
and latitude of the floceuli accompanying the spot of August 21,
we find that the same region was disturbed from March 30 to
November 15, intermittently, by five spot-groups, four of which
were among the most important disturbances of the year. The date
March 30 also, and the group that then appeared on the E limb,
marks the beginning of the recrudescence of spot-activity, for the
first three months of 1914 were almost as barren of sun-spots as the
year of absolute minimum 1913. The following table gives the mean
positions of these spot-groups from the Stonyhurst drawings :—

Mean Heliographie.

No. Date, e ———
Longitude. Latitude.
1914. ; R
1 Mar. 30-Apr. 11 71°4 277
2 Apr. 27-May 2 56°3 26°1
3 Aug, 13-Aug. 26 665 19°0
4 Sept. 10-Sept. 22 653 172
5 Nov. 7-Nov. 15 69°3 23°3

* The groups 1, 3, 4, 5 were the more important groups.

3. If any conuection existed between the streamers of the
corona of 1914 August 21 and a disturbed spot-region, all the
evidence of the life-histories of the spots pointed to the particular
region occupied by the large spot of the same date. It is also
worthy of note that the total solar eclipse of 1914 is one of the
very few that have been observed when the spot-activity was
beginning to increase. The mean daily area of spots for 1914 from
the Stonyhurst drawings was o'82. That for 1913 was only o'o4,
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so that the increase, which took place mainly in nine months, was
slightly more than twentyfold.

4. The Corona.—The form of the corona of 1914 was that of
the minimum type in its main features, especially as seen hy
the naked eye. Dut it was differentiated from a purely minimum
type by some bright streamers which were superposed upon the
equatorial wings. It has already been described in the DPre-
liminary Report of the Total Solar Eclipse (Monthly Notices,
R.A.S., Ixxv. p. 116). The features we wish particularly to call
attention to in the present investigation are the following :—In the
N.E. quadrant there was a remarkably bright sheaf of rays, with
two brighter ribs at P.A. 48”0 and 5273 which extended as far as
26’ from the limb. In the N.W. quadrant was a curved streamer,
with two prominent tips or h?rus at P.A. 33'2"9 and 3357
Above this streamer at P.A. 357°°4 was a very bright single curved
ray, with the curvature towards the equator, which reached to about
" from the Sun’s limb. These features mainly contributed to
differentiate the corona from that of a minimum type, and gave it
the appearance of an inchoate intermediate type. As ;lready
remarked, in the coronas of 1893, 1898, 1905, 1908, the regions
of selected spot-activity were close to the Sun’s limb on the days
of eclipse. Hence it was only necessary toshow that the ““radiant”
area, or “*apex ”? of the converging streamers, was situated in such a
region of spot-activity, to establish a probable connection between
t.he‘phenomen'a. The weight of the evidence for a real, and not
zna;(;}ya:({fgil112;);;21;0;;113:;2(11;;3 increased by its occurring in four
bein{{l Gt_l_l.e ngrles;e;nfv ;;ls:;l;ci lille heliogr.aphic long,»zitfuiie~ of the spot
meLlTodlof el 0} n]?ee( sg}ne 68‘ from the Sun’s limb. A
detailed above were conn l::ml 6.1}113--* g e e
e o i II,] 13? e w;m the spot was suggested by
hurst, and formerl,' of ’:}b}““}?{ rve uge}e, gl resul?ut at Stony-
also made all the ixeceqs " O),al Sppareeiary, Hosle. He has

] * necessary measurements and constructions con-
i;a:ted with the work. According to Pascal’s theorem, if the
theels‘?ic?o)?: tgfli?gzs;tec é):ilzs of t?}des of a hexagon are collinear,
ol , section. The? method adopted was,

retore, to plot on squared paper five points, measured on a ray
ch it was suspected we ;
:;12’ c}:n: y a} :ﬁ»PeCtLd was connected with the spot, and to tak?a
s r'..o v e‘s!aot as a sixth point  With these six points a
sectigzﬂo¥ "‘:h‘:":ﬁm “féf'ed, an;l the test of collinearity of the inter-
rections of its opposite pairs of side y
e p of sides, showed
bt b:h:orntilf ﬁgixp:;;zs :;I;rzllt: ray, and the sun-spot were situated

; xay so treated, those detailed ab nd
one also in the S.W. quadrant. All ’ g ey
stood the test, and g five pro:ec;e . ?xc‘ept th.e last men_txoned
zegion of the apof, thotgh 2ot Jin < conle sections meet in the
sidered that the evidence is suffici etactual aye Sheihs Akion 008
Bobwaon Hhons heoaniots sol the gtl}en Tt}’.‘o establish a connection
squared paper superposed on en pot. € measures were made on

arged photographs of the eclipsed

-
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Sun, on a scale of six inches fo the Moon’s diameter. ‘The relative
positions of the five points measured on a ray and the ﬂu;].q r)t’,
were set down on a still larger seale on squared mm. papo;' be‘fgre
constructing the hexagons. A curve of errors was also ,1—1.;\“,,1 for
each case to ascertain how far the point O, representing the spot
could be shifted without altering the collinearity of the {,1?1.9(1
points of intersection of the opposite pairs of sides of the }l!',\'ilgﬂ;’l:

{+]
Fie. 1.—A, B, C, D, E are five points on a bright ray at position-angle

357°'4. O is the centre of the spot. The small circles, which are
¢ollinear, are the intersections of the opposite sides of the hexagon.

In all the cases except one this point could be shifted, but the
curve of errors showed whether it could be shifted beyond the
region of disturbance, such as that of the floceuli, for instance,
connected with the spot.

In the case of the bright single ray at I’.A. 357°"4 the solution
is rigid, as the collinearity of the points of intersection is disturbed
by altering the position O of the spot. This case is illustrated in
fig. 1 above. In the case of the two tips of the streamer in the
N.W. quadrant, the solution is not so rigid, as the position of
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the centre of the spot, the point O, cun_he\altered‘ within 'llrm?,s
without disturbing the collinearity of the points of intersection of
opposite sides of the hexagon. This is due to the fact tlmt t{;e
ancles of the hexagon are very acute or very ubtuse.‘ But the
limits through which O can be shifted lie within the region of the
floceuli, so that it is true to suy that the streamer emanates from
the region of the spot, though not necessarily from the spot itself.

K2

c

J S
o) S

Fi1c. 2.—Curves L., I1., 111, on the West ; Curves IV, V on the East ;
0 is the spot.

The very bright streamer in the N.E. quadrant points almost
directly at the spot. It is only necessary to give the directions
of the bright ribs a slicht curvature to lead them directly through
the spot. But this renders the solution still less rigid than in
the preceding cases. It is possible to shift the position of the
centre of the spot considerably without altering the collinearity
of the three points of intersection of opposite sides of the hexagon.
But even in this case the directions of the rays pass through the
region of disturbances connected with the spot.

We may for convenience (fig. 2) number the curves in the
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order of decreasing value of P.A. Applying the geometrical
process of reciprocation, and effecting a graphical solution,. curve
I. is a very elongated eclipse, curves I1. and I11. are hyperbolas, and
curves IV. and V., being nearly straight lines, are the projections
in all probability of conics seen almost edgewise. Since these five
curves intersect one another in the region of the spot, it is highly
probable that the disturbed region of the Sun’s surface, which
included the sun-spot of 1914 August 21, was the seat of the
emanation of widely divergent streamers, represented in projection
by the five conics discussed ahove.

This result, combined with those established for the eclipses
of 1893, 1898, 1905, and 1908, lends additional weight to the
opinion that the mode of propagation of matter from a centre of
disturbance on the Sun, which may be supposed to be operative
in the production of terrestrial magnetic storms, is in the form of
divergent streamers, and not in that of a single discharge, on the
analogy of a stream of cathode rays.

5. The following table gives a summary of a comparison of the
spotted state of the Sun, and the terrestrial magnetic phenomena
for the years 1912—14, from the Stonyhurst records:—

2 Number of Magnetic
Mean Daily. Disturbances,

Year Spot-Aren Declination  yr,gerate Great

. PO’ e Range. MO . reater,
’

1912 022 81 18 i

1913 0'o4 97 23 I

1914 082 10°2 23 3

Two of the three greater magnetic storms of 1914, which
occurred on April 5-6, accompanied the first transit of the Sun's
dise of the area which, as described above, was intermittently
disturbed from March 30 to November 15, and contained the
large spot of August 21. They marked, too, the beginning of
activity of a new solar cycle. Moderate magnetic disturbances
were also probably connected with the same region on April 1,
June 25, 26, 27, and November 11. The third greater magnetic
storm of 1914, that of September 27, accompanied the transit of
an active spot-group across the Sun’s dise, September 24-October
2. This spot was situated upon almost exactly the same parallel
of latitude as the spot-region discussed ahove, and removed from
it just about 180" in longitude, that is, diametrically opposite to
the former spot-region. As will be gathered from the table, the
general revival of magnetic activity preceded that of sun-spot
activity, [t commenced in the year of absolute sun-spot minimum.

Stonyhwrst College Observatory,
1915 April 6.
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Owing to the refusal of the Russi
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Kiev, as part of the ofh
Permanent Eclipse
Royal Astronomical Societies. The
had to be divided, and Father Cortie was comrnis
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only to their brother Jesuits, but also to the lay
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spectrum of the corona, we arranged to thrxl).xs tf e
arc spectrum of iron on the spectroscope slit, for
the sake of obtaining well-known ﬁdu?la] points
for measurement, during the actual eclipse. "_]"he
electric leads were laid down by the town el.ectnuan,
who also supplied a set of resistance coils. Tl_le
iron arc, lens, and diagonal prism, were set up in
the “ timber yard.” Mr. Gibbs was the engineer
to the expedition, and in a very few da.y‘s_he
had the instruments mounted solidly, utllfsmg
the packing cases loaded with stones as foun.datlons.
We were assisted in the eclipse operations by
seven students of the Technical School, by Herr
Askling, the master of mechanical science, by the
town electrician, Herr Helenius, and by the me-
chanic of the institute. Drills commenced on
Monday, August 17th, and were continued every
day. Through the courtesy of Herr Rektor Tham, the
Technical School, with well-equipped laboratories,
dark room, and mechanics and carpenters’ shops,
had been placed almost entirely at the disposal of
the two expeditions. Father Wulf placed his
instruments in a large lecture room facing due south ;

the British expeditior\.hfid the site of thejr instry.
ments in a field adjoining the school. We owed
these arrangements to the good of?ices of Professor
B. Hasselberg, of Stockholm, the chief of the Swedish
Eclipse Commission. -

The town of Herndsand is situated mostly on 5
small island, the port l_ying on the strait whick
separates it from the.malnland. Part :?f the town,
including the residential suburbs.. char‘mmg]_v placed
among pine woods on undula'tmg hills, is on the
mainland. Two bridges spanning the strait connect
the two portions of the town. The port is
a great centre of the timbe.r trade, and large
piles of timber are stacked in the vards sur-
rounding the open sound to the north, by which
vessels enter the port. A link with home and
Lancashire was the presence of a steamer loading
with wood pulp for the docks at Preston. In the
distance beyond the north sound are ranges of
mountains clad with the prevalent pine trees, The

1 t purity, but the sur-
d of the instrument, and in another | atmosphere is of transparent purity
at the camera end of the !

rounding hills are conducive to the f?rmation of clouds,
During the days preceding the eclipse, although t.he
weather was generally beautifully fine, there was, with
the exception of only one day, a very consxdcrevsl)le
amount of cloud, and that generally abt:)ut ecllPse
time. On the evening of August 20th the wind, which
had blown almost consistently from the north-
west, changed its direction to s.outh-east, andl a
beautiful starlight night gave promise of a succeet?mg
fine day. In the event, the morning of the eclipse
was perfectly cloudless. A goodly number of spec-
tators turned up, in their best clot%les to the field we
occupied at the back of the Techrflcal School, ;b(t);:-t
Il am., and watched the partial .phases o aw;
eclipse through dark glasses. Unlike the er

which surrounded our site in Spain, in August, |

1905, they were quite undemonstrative, but hlgl;k’
polite and much pleased. To prevent any possi

‘ . e
inadvertent intrusion we roped off the hm%truhrr:l; {
in a large enclosure. Three students of the Tec

i -toot
School assisted Father O'Connor at the 20-foo

me at
coronagraph, one other took plates from

the spectrograph, and four others devoted them-

seves to ma]g'ng a compos'te drawing d ul;mt'. 2
4 “c1an,
Ihe town elecﬂw‘f .

totality of the corona.
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Herr Helenius, stood by the switch for the iron-
arc, the school mechanician by the eight inch
ceelostat, and Hery Askling had to cover and uncover
the slit of the spectrograph at the proper moments.
Mr. Gibbs placed the image of t
slit, and also the image of the iron-arc at the proper
time during totality. Father Cortie made the ex-
posures with the spectrograph.
As totality advanced it became perceptibly colder,
a drop of temperature of about 7°F. taking place,
with a cold wind which suddenly arose in the S.E.
At ten minutes before totality Father O'Connor
blew three blasts on a whistle, and we stood to our
stations, the clocks were wound up, and Herr
Askling called * silence ™ in Swedish. Two blasts
was the signal for the five minutes interval before
totality, by which time a murky darkness had
spread over the whole landscape, the effects
on the distant mountains being very beautiful,
One blast at ten seconds before totality was the
signal for commencing operations with the spectro-
graph. * Go,"” cr_iei_Fﬁglﬁcﬁr__QLConnor and as he
pulled astring,rfﬂ@iig the mechanism, the big finger
o_? the eg!ilg:' clock (4) constﬁi&eﬂW%. Gibbs
commenced to move over the dial. When I had put
in the second plate-holder for the spectrum of the
corona, which was to be a long exposure, I looked up.
No other word but magnificent can adequately des-
cribe the sight of the totally eclipsed sun in a cloud-
less sky. On the western limh was a long fish-tail
streamer, extending about tywo solar diameters, on
the Eastern limb one long streamer, N.E. another

he corona on the

- shorter streamer, S.E. and yet a third, longer but

less luminous than the other two, extending straight
out like a bayonet, equatorially. To the N.W.
above the sun glowed the planet Mercury, while
Venus was brilliantly shining low down on the
eastern horizon. In the middle of my long exposure
the iron-arc was switched on, a diagonal prism
was rapidly placed in position and a suitable aperture

over the slit of the spectrograph by Mr. Gibbs,

and a four seconds exposure made. Off went the
arc and diagonal, the exposure on the corona was
continued until just before the end of totality, which
lasted 2 mins. 5 secs. I shut up the slide, out came

the brilliant star-like edge of the sun. - The eclipse
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had been quite a bright one, much brighter than
those [ had observed in Spain, in 1905, and in the
Tonga Islands, in 19] I. Thesame afternoon, which,
by the way, was cloudy, we packed nearly all the
instruments, as we were anxious to get back to
England, on account of the war, and | commenced
the development of the plates. The packing was
completed next day, and Mr. Gibbs and myself
finished the development of the plates. We have
five excellent large scale photographs of the corona,
four of smaller scale to show the -extensions, and one
of still smaller scale, exposed by Mr. Whitelow. for
about 90 seconds, which shows an extension of the
corona of over two solar diameters. The large scale
photographs show much detail, very fine polar rays,
and fine prominences. On the plate the longest
exposed of this series is an object close to the moon'’s
limb, which looks very much like a comet. In
addition the whole outline of the moon is distinetly
projected on the sun’s corona on photographs taken
by Mr. Whitelow. 30 seconds and one minute after
totality. The spectrum of the corona shows several
lines, and the spectra of the cups will require
detailed study,

By Sunday morning, August 23rd, we were ready
to take the first boat for Stockholm, which should
come from the north, We could not get away until
Tuesday, and at once experienced a dense fog at
sea. We were safely piloted through two Swedish
mine fields by armoured vessels, and arrived at
Stockholm on the Wednesday afternoon with our
precious instruments and plates. The British
Minister most kindly took charge of the instruments
to forward them to England on a favourable oppor-
tunity, and we were able, after making necessary
calls on the Swedish astronomers, who had done so
much for us, in securing us a site and freedom from
customs duties on the instruments, to leave Stock-
holm for Bergen by train on F. riday morning, August
23rd. We left Bergen by a Norwegian steamer,
bound for Newcastle, on Saturday afternoon.
Early on Sunday morning we were stopped by a
British cruiser and warned of the existence of
floating mines, laid down by the Germans, some-
where off the mouth of the Tyne, well out to sea.
Accordingly the lifeboats having been got ready,
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Rovar INstrrurion oF GREAT BRITAIN.

WEEKLY EVENING MEETING,
Friday, February 26, 1915.

J. H. Banrour Browng, Esq., K.C. D.L. J.P. LI.D.,
Vice-President, in the Chair.

The Rev. A. L. CorTIE, S.J. F.R.A.S.

Total Solar Eclipse of 1914.

Tue path of the shadow of the moon during the total solar eclipse
of August 21, 1914, entered Hurope by the Scandinavian peninsula,
crossing from Mosjoen, on the west coast of Norway, to Hernosand
on the east coast of Sweden. Thence it passed over the Aland
Islands in the Baltic Sea, and penetrated Russia near the city of
liga. Pursuing its course in that Empire it traversed the cities of
Minsk, Kiev, and Theodosia in the Crimea, and. crossing the Black
Sea, reached Asia Minor near the city of Trebizond. The expedition
from the Stonyhurst College Observatory,- dispatched under the
auspices of the Joint Permanent Eclipse Committee of the Royal
and Royal Astronomical Societies, was stationed at Hernosand. An
expedition for observing a total solar eclipse has a three-fold character,
for it is an adventure, an experience, and an experiment. The un-
certainty of the weather conditions that will be experienced on the [
eventful day, which may render the work of months of preparation
abortive, always make an expedition an adventure. From past ex-
perience prognostications founded on average meterological results
for any given station are generally useless. With regard to the
present eclipse, one distinguished Russian astronomer declared that
he would wait until all other observers had selected the stations
which would presumably enjoy fine weather conditions, and then
would take a sporfing chance at whatever station was left. Of the
seven expeditions that have been dispatched from Stonyhurst to
observe total eclipses, two only have enjoyed good weather conditions.
Father Perry observed the eclipse of 1870, at Cadiz, in thin clouds ;
at Carriacon in the West Indies, in 1856, between drenching showers
of rain ; while that of 1887, when he went to Moscow, was altogether
blotted out by thick clonds. In 1889 he went to the Salut Islands,
French Guiana, but though the weather was fine, his devotion to
duty cost him his life. The story of how he was supported from a
sick bed to his instruments by British sailors, and then was almost
carried back to H.M.S. “Comus” to die, is a pathetic page in the
history of eclipse expeditions. Under my own direction the eclipse
of 1905 at Vinaroz, in Spain, was observed through thin clouds : that
B
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f 1911 at Vavan, in the Tonga Islands, through thick clonds, By
A AR S ] e observed in a perfect translucent blue sky, thougl
at Hernosand \“t"“ ;:C'n lace on any other day, during our three weeks’
h:ul. o -l‘:‘“}m fiuﬂnit 9, and the day of the eclipse, August 21, we
slt-a_\ .[(]‘X‘l';l-li’\t'ct”;)(‘:"'SI’“"“\;C(I by clonds. But though exceptionally
15';11\|‘,<l>lutrell ‘hvamit]wr conditions, we experienced our share of other
‘“]“;”l;”Ci"bccn proposed that Father O’Connor and myself shoulq
join {’l'i?;ess«)l' Fowler’s party intended for Kiev. _l?ult the reiterated
refusal of the Russian Government through the ‘B?l'tls 1 I'l‘ur}‘elgn' Qfﬁce
to allow the Jesuit Fathers to enter Russia ne(,enslmte(h t ch division
of the original expedition. It was :n'm.ng.red‘ t}lfﬁt l\lwd si ()ud) f‘orm a
separate expedition to Hernosand, .u'smmo.q .wluc 15&. een Lxuluded
from the original programme of British official expe( 1t}I(‘)IIIS, onaccount
of its inferior chances of good weather cundltnn_ls. 1€ permission
which was ultimately granted for our entrance into Russia, p}11’011g11
the intervention of Dr. Backlund, the Imperial Astronomer at
Pulkova, was fortunately not communicated to us. Had we accom-
panied Professor Fowler, with him we should have had the mortifi-
cation of abandoning our expedition at Riga, on account of the
impossibility of proceeding to }‘\.lc\',.m\'mg to the mc‘u]cnce of the
War and the consequent mobilization of troops. Even had we
succeeded in penetrating to Kiev we should have sh;}red‘the ill-
fortune of Professor Campbell and Lh_v party from the Lick Observa-
tory, and been prevented from uhser}'m}_r by clqlldﬁ.
“Our return jowrney from Hernosand during the‘war was also
excitingly adventurons. Befween Hernosand and Stockholm we
traversed two Swedish mine-fields, under the escort of armeq vessels,
Arriving at Stockholm on August 26, we had to change our intended
homeward route via Gothenburg and Hull, and sturted via Christiania,
and thence by the traly magnificent mountain railway to Bergen.
Thence on Augnst 29 we tooka N orwegian steamer to cross the North
Sea to Newcastle. Had it not been for timely warnings given us in
the course of the succeeding day by British craisers, we should in all
probability have run into a mine-field laid by the Germans some little
distance from the mouth of the Tyne. Accordingly we changed our
course for Peterhead, and came down the coast inside the mine-
field. Finally, we were escorted into Newcastle on the ea,rly" morning
of August 81 by three torpedo-hoats. The British Minister at
Stockholm, Sir Hsmé Howard, very kindly took charge of our
instruments, and subsequently transmitted them to the Vice-Consul
at Bergen, whence they were safely shipped to Hull. P
One experience of those who go on ecli pse expeditions is invariable,
and that is of the kindliness and helpfulness of all with whom
ohservers are brought into contact. Professor B. Hasselburg, of the
Academy of Sciences at Stockholm, did everything in his power to
secure the success of the British expedition. He recommended
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a suitable site for our instruments at Herndsand, and obtained the
expediting of onr cases by the Custom-house officials after a merely
formal inspection. At Herndsand the tector of the Technical
School, Herr Tham, placed his school, containing physical and
chemical laboratories, mechanics, and carpenters’ shops, and a dark-
room, entirely at our disposal, and that of an expedition from
St. Ignatins™ College, Valkenburg, Holland, consisting of Father
Wulf and Father Rodés. The Technical School had an efficient
electrical installation, and Herr Helenius, the town electrician, laid
down leads gratuitously, so that we were enabled to employ the
current at our instraments. We finally chose to erect these in a
field at the back of the Technical School, at an altitude of about
300 feet above sea-level. The co-ordinates of the station were :
latitude 62° 38 8-8” N., and longitude 17° 57" 32-25 H. of
Greenwich., The computed duration of totality was 129 seconds. It
really was 125 seconds. The station was 3-9 miles from the
central line of totality.
Our experiences in the erecting and adjusting of the instruments

are described in some detail in the Preliminary Report of the expedition,
communicated to the Royal Astronomical Society by the Joint Per-
manent Committee.* It will be only necessary, therefore, to summarize
some of the more important details. The members of the expedition,
in addition to myself, were Father ( YConnor, of the Stonyhurst College
Observatory ; Mr. G, J. Gibbs, of Preston ; and Mr., B, T. Whitelow, of
Birkdale, Southport. Our instrumental equipment included a 16-inch
ceelostat, belonging to the Royal Astronomical Society, and an 8-inch
“Grubb ™ ceelostat, kindly lent by the Royal Irish Academy. The
16-inch ceelostat supplied light to three coronagraphs and a horizontal
telescope for projecting an enlarged image of the sun on to a circu-
larly graduated screen of ground glass. The long focus coronagraph
had an 0.G. of 4 inches aperture, and focal length 20 feet. This also
was kindly lent by the Royal Irish Academy. The image of the sun
for best focus was 21 inches in diameter, For obtaining images of
the filmy extensions of the coronal streamers we employed two cameras,
one with a 4-inch 0.G., focal length 34 inches, the other with 0.G.
3 inches and focal length 12 inches. Our programme of exposures
included six exposures with the long-focus lens of 2, 4, 10, 25, 7, 8
seconds vespectively. Al these, except the first, were successfully
made by Father O'Connor.  With the 34-inch coronagraph four
exposures of 10, 50, 15, 5 seconds were secured, and with the 12-inch
camera one long exposure of 95 seconds. These two instruments were
under the charge of Mr. Whitelow. The plates employed were bathed
by Mr. Crowther, of Carlisle, in a solution to render them impervious
to solarization. In addition to these two cameras Mr. Whitelow had
mounted on a wedge-head, cut to the latitude of Herndsand, a Zeiss lens

* Monthly Notices, R.A.S. lxxy. No. 3, January, 1915,
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of 14-inch focus, with which he snccessfully photographed on Hyﬂro ”
plates the moon projected on the corona, 30 seconds, and 1 minute
after totality. The function of the 3-inch (‘m)kc L(fl.l.'.f(.‘()[)(: mounted
on top of the long camera was fo enable Father O'Connor to oive
sienals 10 minutes, » minutes, and 10 seconds before totality, by
observation on the eraduated glass sereen of the angles subtended hy
the cusps of the advancing moon at the centre of the sun’s projected
image. An ingemious eclipse-clock constructed by Mr. Gibbs, a large
hand completing the circuit of a two-foot dial once in 129 seconds,
was also set up. 1t was illuminated by an electric lamp.

The S-inch ceelostat was employed to supply light to a 5-inch
Alvan Clarke lens, focal length 7 feet, which projected an image of
the sun on to the slit plate of the spectrograph. This spectrograph
was designed in conjunction with Professor Fowler, and wasconstructed
under his supervision at the Imperial College of Seience, South
Kensington. It was probably the most powerful slit spectrograph so
far nsed in eclipse expeditions, and gave a very brilliant spectrum
covering 4 inches lineally between A 6700 and A 4800. It was of the
Littrow type, and the constants of the instrument were as follow : —

Length of slit . : : : : . Z inch.
Width of slit . : . - : L 0-0017 inch,
Aperture of 0.G. . . ‘ g . 6 inches.
Foeal length of 0.G. . : . . 98 inches.
Edge of prism . . : - : . 7 inches.
Refracting angle of prism . . ° ; 40°,
Deviation of prism at Hg . . 3 . 28-5°.
Diameter of plane mirror ; : : 6°5 inches.
Purity of the spectrum . : . . 6400.

This instrument was worked by Father Cortie and Mr. Gibbs.

A novel feature in eclipse operations was the photographing of a
comparison spectrum given by an iron-arc on the same plate as the
spectrum of the corona. A current of 12 amperes at a pressure of
110 volts was employed. The image of the arc was formed on the
slit by means of a single lens, 4-9 inches aperture, and a diagonal
prism. The diagonal was mounted in front of the lens so that it
could be pushed forwards and backwards in a slotted groove. To fill
the 0.G. with light from the arc, the lens was adjusted so that the
solid angle of the beam of light from the arc was equal to that sub-
tended by the O.G. from the slit. A zinc shield with a horizontal
slot 1% inch wide was employed to cover the slit plate, during the
exposure of the corona, when it was desired to expose for the spectrum
of the arc. The slot lay across the dark image of the moon. The
coronal image was placed on the slit plate so that the slit was almost
tangential to the sun’s limb on the E.side. The exposure on the
spectrum of the corona had been in progress about 40 seconds, when
the slotted shield was placed in position, the diagonal was pushed
forward, and the arc struck. After an exposure of 4 seconds on the

The morning of the eclipse, August 21, 1914,

Tue Ecrirsp INSTRUMENTS,




® ¢ T

“y .'&' 'l ey 1 A
™ Fou

z‘ . :t:.?r :

1915] on Total Solar Eclipse of 1914 5
are the diagonal was pushed hack, the slotted shield removed, and the
exposure was conti nuqd on the corona, none of the optical I',ums for
the formation of the image having been disturbed in the meanwhile
All the operations necessary for photographing the are spectrum took
about 20 seconds.

Drills commenced on August 17, and we were assisted by seven
students of the Technical School, under the direction of Herr
Askling, the master of mechanical science. Four of these students
were trained to makea composite drawing of the corona, on graduated
disks, each confining his attention to one quadrant. They practised
on a drawing of the corona of 1901. The result was a very good
picture of the chief details of the corona as visible to the naked
eye. The photographs, however, taken with the coronagraphs of
shorter focal length, show a greater extension than was visible to
the eye.

On the evening of August 20 the wind shifted to the S.E., and
brought with it a perfectly clear sky, though clonds appeared about
an hour after the eclipse was over. A considerable number of
spectators assembled in the field, many of whom watched the
progress of the partial phase through dark glasses.  About 20
minutes before totality came the well-known eclipse wind, quite a
chilly breeze from the 8.E. The total drop of temperature was
7°4° . At 10 minutes before totality, as indicated by the cusps
on the ground-glass screen, Father O’Connor blew three blasts on a
whistle. The observers and their assistants stood to their stations,
the clocks were wound up, and the lamps were lit. At this time
the illumination of the distant mountains to the north was weirdly
beautiful. At 5 minutes hefore totality, at the signal of two blasts
on the whistle, the slides were drawn, and silence was called, At
10 seconds nominally, but in reality at 12 seconds hefore totality,
a single blast was the warning for exposures on the * flash ™ spectrum,
At the signal ** Go!” when totality was reached, Father O'Connor
pulled a cord, which released the mechanism of the eclipse clock,
The experience of the sight of a magnificent corona in a perfectly
pure sky was most impressive and enthralling.  On the west of the
eclipsed sun was a long fish-tail streamer, while on the cast were three
bright winged streamers, a very bright one N.E. a longer though
less bright one S.E., and a fainter bayonet-like streamer ]nlﬂcgd
almost equatorially. In the N.W. blazed the planet Mercury, while
Venus was shining brightly in the E. sky. .

The general form of the corona of 1914 was rather of the
“minimam ” than of any other type. The open spaces at the poles,
full of beautiful rays, and the long fish-tail streamer on the W. side,
are indicative of this type. But onthe E. side it approximates to the
“intermediate ™ type, the spreading of the streamers being a character-
18tic feature. It is interesting from the fact that, occurring at a time
when the sun-spot curve was rising after a protracted minimum,
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it suggests the genesis of the maximum ' type, as the superposition
of hright streawers on the two long wings in the equatorial regions,
which probably are a sub-permanent feature of all coronze. The
N.E. streamer is projected over the background of the continuons
corona. and consists of a sheaf or bundle of very bright rays, which
can be traced as far as 26" from the sun’s limb. The flamentous
nature of the other streamers is also marked. The lower corona is
represented by a bright continuous ring all round the sun, hetween
1" and 2' of arc in depth. This is seen on both the large scale and
small scale photographs. A considerable are of the chromosphere is
shown on the W. limb, on the last-exposed of the larger scale photo-
graphs, as the slide was only just closed before the end of totality.
The sonthern bonundary of the S.E. streamer extends farther from the
gun than any other feature, fully two diameters. It has a marked
double curvature. On the W. side of the corona at position angle
356, in close proximity to a small bright prominence, is a remarkably
distinet filament. which can be traced as far as 7’ from the sun. It
curves over towards the equator. TImmediately below the filament
are the bright edges of two shorter streamers, which are superposed
apon the main mass of the coronal wing. These three bright rays
are as characteristic of the N.W. limb as the bright sheaf of rays of
the N.E. limb. We shall discuss their probable import in a sub-
sequent, part of this discourse.

The spectrum of the corona next claims our attention. Although
extremely weak on the plate it is quite measurable. The corona was
a bright one, yet the well-known green radiation of the coronal light
abont wave-length 5303 is inconspicuons, though just discernible on
the plate. This result agrees with that obtained by other observers,
Secondly, the inteuser radiations are in the ved end of the spectrum.
Other observers of the eclipse have called attention to a well-defined
bright radiation about wave-length 6374. This line is one of the
strongest on our negative, but it is not an isolated radiation. It
oceurs as a member of one of a series of three bands or flutings at this
end of the spectrum. The wave-lengths of these terminal lines are as
follows :—

15 :gg;ég} Three lines. 2.
(6384-3)
163630
Two other bands occur at wave-lengths—

(S1181| o s (53153

4. 15114-3) Two lines. 5. 153027

(6530°91)
(65028

Seven lines.

Six lines.

3.

Four lines.

_ All the lines in these bands are sharp, though the images are very
faint. There are also other lines visible which have not as yet had
definite wave-lengths assigned to them. The general character of the
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covonal spectrum on the photograph is undoubtedly that of a series
of bands or flutings. From a study of the position of the slit relatively
to the corona, it appears that the spectrum is not that of the upper
chromosphere, nor that of the lower corona, but of the roots of the
streamers on the E. side of the sun. The spectrum is unique, and
suggests, as many another physical experiment, a fresh problem for
further investigation.

We have dwelt upon our own results and operations, as these are
naturally more familiar to us than those of the other Britisi, expedi-
tions. Unfortunately two of the other three expeditions were entirely
spoilt by adverse circumstances, It was a hard fate which compelled
Professor Fowler to be stranded at Riga, and to be unable to proceed
to his destination on account of the war. It was perhaps a harder

fate which, frustrating all the careful preparations and adjustments -

of instruments at a chosen site at Theodosia in the Crimea, hefell
Professor Newall. For he had the mortification of being robbed of a
view of the eclipsed sun by purely local clouds. Two miles from his
station the Italian expedition under Professor Riceo enjoyed a cloud-
less sky.  We sympathize with these astronomers in their naturally
keen disappointment. At the same time we can rejoice in the snccess
of the Greenwich observers, Mr. Jones and Mr. Davidson, at Minsk.
With the Thompson coronagraph they obtained seven large scale
photographs of the corona full of fine detail. More interesting still
was the employment of two photographic cameras, with green colour
screens, to obtain information as to the presence and distribution of
coronium. In front of the object-glass of each of these a prism was
placed. TIts fanction was to disperse the continuous light passing
through the monochromatic filters. ad coronium been present it
would have shown itself as a bright ring or portions of a ring roand
the eclipsed sun. The resulting photographs show that it was entirely
absent. This observation, which corroborates and strengthens the
value of those made by other observers in this eclipse, is of great
importance. The corona was bright, and yet there was no green
coronium radiation as we should have naturally expected. As we
have already noted, the faintest possible trace of this radiation appears
in a band or fluting on our own photograph of the coronal spectrum.

The Greenwich observers have also been successful in another
direction. With the Hills quartz spectroscope, specially improved
for this occasion in various a juncts, the spectrum of the  flash * has
been photographed down to wave-length 3118 in the ultra-violet.
This is considerably farther than had been photographed before, as
far as accurate measures of the wave-lengths of the lines are concerned.
At least 120 lines of a shorter wave-length than those which were
photographed by Mitchell in 1905 have been measured.

The extended spectrum of the flash in the ultra-violet secured
by the Greenwich observers, and the novel and unique spectrum of
the corona in the red photographed by the Stonyhurst observers, are

e ————————
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outstanding features of the spectroscopic records obtained at this
eclipse. In addition, both parties of observers employed a comparison
spectrum for the first time in eclipse observations, the Greenwich
observers using the spark spectrum, and the Stonyhurst observers the
arc spectrum of iron.

The co-ordination of the various phenomena observed on the
sun’s surface, or in the surrounding envelopes, is of primary im-
portance in the advance of knowledge of solar physics.  Sun-spots are
undoubtedly the chief foci of activity in the manifestations of
energy displayed by facualwe, floceuli, and eruptive prominences. The
relation, tflercfnre, which may exist between sun-spots, or areas of
sun-spot activity, and the streamers of the sun’s corona is a subject
worthy of investigation.

The concordance between the general aspect of the sun’s corona
and the curve of sun-spot activity has been well established. At
times of maximum sun-spot activity the corona extends all round
the sun in irregular masses. At minimum there are two long wings
disposed equatorially, generally in the form of a wind-vane, with open
spaces at the poles filled with delicate filmy rays. At periods inter-
mediate between maximum and minimum there are a number of
bright. streamers, which are superposed npon the equatorial wings,
which have now extended both northwards and southwards. It
has not unfrequently been asserted,* since sun-spots are confined
within zones some 30" morth and south of the equator, while pro-
minences, which are more active at sun-spot maxima, are found in all
latitudes, and even at the poles, that the solar corona reflects rather
the variations of the curve of prominence activity than those of the
sun-spot curve.  Hence the conclusion has been drawn that the
streamers of the corona emanate from regions of prominence activity.
But there seems to be very little, if any, direct evidence of this from
eclipse photographs, Whatever direct evidence we possess of the
connexion hetween prominences and the solar corona points to the
formation of a system of beautiful interlacing arches in the lower
portions of the corona, immediately over the prominences. This is
shown in a striking manner, for instance, in the photographs oh-
tained by Professor Schacberle in the eclipse of 1893, and in my own
photographs of that of 1905.

If the streamers are supposed to emanate from regions of sun-
spot activity, it is not difficult to explain the general aspect of the
corona. As a preliminary, it must be borne in mind that we are
viewing the streamers, which really exist in space in three dimen-
sions, projected around a seemingly flat disk in two dimensions. The
sun-spot. zones have a limiting latitude of about 30° north and south
of the solar equator, and at times of minimum have a mean latitude
which is much lower. This explains the two main wings which are

* e.g. Proceedings of the R.L, xx, p. 352.
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disposed equatorially at such periods. At times of *intermediate ™
activity, when the sun-spot curve is rising towards a maximum, or
falling towards a minimum, we should expect the wings to extend
to higher latitudes and lower latitudes. This, too, is verified ; the
long equatorial wings of the minimum period assuming the form of
four petals of a single dahlia. Sometimes sheaves of bright streamers
are in addition projected across this winged background. Such were
the coronze of 1886, 1896, and 1898. A curve of limiting latitndes
of the greater sun-spot disturbances reflects in its variations very
closely the positions of the main wings of the corona. ‘

At periods of maximum solar activity large and active spot
centres are found in all latitudes, within the limits 20° N. and 8.
The streamers proceeding from such regions of activity wounld be
projecred in all possible directions around the sun, when viewed in
two dimensions, from the earth, and would be sufficient to give the
appearance of such coronm as those of 1882, 1893, and 1905. The
areas of sun-spot activity at such periods are also the areas of bright
faculee, of extensive overlying floceuli, and of the more violent out-
bursts of metallic and active prominences. It seems to be probable
that these disturbances, focused on sun-spots, are more responsible
for the irregular form of the corona at maximum than the prominences
alone. In this view of the matter the wings are covered over by
the projected images of streamers radiating in all directions.

In a research communicated to the Royal Astronomical Society *
in the year 1913, evidence was adduced in the cases of four eclipses,
namely, those of 1893, 1898, 1905, and 1908, of the existence in the
sun'’s corona of bundles of rays, diverging apparently from narrow belts
of areas of long-continued sun-spot disturbance. Moreover, the areas
of disturbance had been connected with series of magnetic storms on
earth, thus saggesting that the mode of propagation of the sun’s
influence which is operative in magnetic storms is represented by
the stream lines of the solar corona. In these cases the areas of
sun-spot; disturbance had been near the limb of the sun. .

The eclipse of 1914 took place when the sun-spot curve was rising,
the mean daily area of spots in 1914 being about twenty times what
it had been in 1913, which was the year of absolute minimum. The
largest spot of the year was on the disk, being of consuiem_ll)le size,
in north heliographic latitude 18° 18" and longitude 67° 18'. But
it was situnated about 68° from the west limb. It has already been
noted - that. superposed on the coronal wings N.W. were two bright
streamers, and above them a very bright filament at position angle
356°, and over the E. wing a sheaf of bright rays constituting the
N.E. streamer. Is it possible that these striking features of the
solar corona, which are mainly responsible for differentiating it from
the minimum type, were connected with the area of disturbance of

* Monthly Notices, R.A.S., vol. Ixxiii. Nos, 6, 7.
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which the spot was the centre 7 We have a single large spot on the
sun surrounded by a larger area of faculw, and doubtless a still larger
area of flocenli, and an incohative stage of the fransition from a
“ minimam 7 to the * intermediate ™ type.

<

Fi6. 1—A, B, C, D, E, are five points on a bright ray at
position angle 356°. O is the centre of the spot. The
small circles which are collinear are the intersections of
the opposite sides of the hexagon.

Mons. F. Henrotean, a Belgian astronomer from the Royal
Observatory at Uccle, Brussels, a refuzee at Stonyhnrst, suggested
the application of Pascal’s theorem in pure geometry, to ascertain

1915] on Total Solar Eclipse of 1914 11

whether there was any connexion between the streamers named and
the spot. His constructions were made from measures taken on an
enlarged positive of the corona, six inches to the moon’s diameter.
In fig. 1, A, B, C, D, E, are five points accurately measured on the
single bright ray at position angle 356°, and O is the centre of the
large spot.  The lines O (), C A, AB, BE, ED, DO forma hexagon.
The intersections of the directions of the opposite pairs of sides O (',
BE; CA, ED; AB, DO are in a straight line. Hence a conic

F1a. 2.—Curves I, II, ITI, on the West. Curves IV, V, on the East.
O is the spot.

passes throngh the five points measured on the ray and the sun-spot.
Applying the geometrical process of reciprocation and making a graph-
ical solution, it is found that the projected conic is a very elongated
ellipse. Treating by the same method the bright edges of the N.W.
streamers, it is found that the projected conies certainly come from
the area immediately surrounding the spot, and probably from the
spot itself. The geometrical solution in these cases is not so rigid,
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12 Total Solar Eclipse of 1914 [Feb. 26, 1915,

first, becanse the edges of the streamers arve not so well-defined ag ip
the first case, and secondly, because some of the angles of the hexagons
are very acute, so that the point O, representing the Spot, could be
shifted. within limits, without altering sensibly the collinearity of
the points of intersection of the opposite sides of the hexagon. Ty
two projected conics are hyperbolwe.

We now turn to the luminous sheaf of raysin the N, B, quadrant,
of which two bright ribs were selected for measurement. In thege
cases the solution Is again not so rigid, even as in the last two cages
and the position of O could be considerably varied, without sensibl):
affecting the collinearity of the points of intersection of the opposite
sides of the hexagon. The reason is that these rays point almost
directly, with a very slight curvature, at the spot, which at ﬁmt's'lght,
seems paradoxical. All we can affirm is, that the six points in each
case liec on conies which probably pass through the region of the spot.
The projections being nearly straight lines would indicate that
the conies of projection from the region of the spot ‘are seen nearly
edeewise. ] » .

In the N.W. quadrant, therefore, curve I (fig. 2) is an elongated
ellipse, which certainly passes through the immediate region of the
spot.  Curves IT and IIT are hyperbola which most probably pass
throngh the immediate region of the spot. They almost certainly
pass through such a region as could be represented by the accompany-
ing facule and flocculi.  All we can affirm about curves I'V and V is
the probubility that they pass through the region of disturbance.
The total result of this investigation is that the area of disturbance
marked by the sun-spot as a centre was the seat of emanation of
streams of matter, represented certainly by the projeeted conic of
curve I, very probably by those of curves I and I11, and probably
by those of curves IVand V.  From this result, and those established
in former investigations for the eclipses of 1893, 1898, 1905, and 1908,
it would follow that the mode of propagation of matter from a centre
of disturbance on the sun, which may be supposed to be operative
in the production of terrestrial magnetic storms, is in the form of

a set of diverging rays, and not in that of a single cathode-like

discharee,
[A.L.C.]
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The fine lecture given by Father Cortie on

|

the “ Formation of the Sun and Stars,” recalls '

the fact that Bedford is honourably connected
with the Science of Astronomy. The lecturer
mentioned his friendship with Mr. George

Gibbs, 0.B.M., the inventor of the heliometer, |

and a mathematical pupi! of _Mr.' Eﬁw:a.rd
Langley. His star, we believe, is still in the
ascendant in the astronomical sky. _In the
early Victorian period there was Admiral W.
H. Smyth, who lived in the Orescent at a
house which was the residence of the late Mr,
John Smith, but in Admiral Smyth’s time was
known as the Bedford Observatory. Substan-
tial volumes written by Admiral Smyth are in
the Bedferd Library; he was also an authority
on Bedford tokens ang other subjects. His

sous, Charles Piazzi Smyth and Sir Warington |

Smyth, F.R.S., both alumni of Bedford School,
were even better known in the scientific world,
the former as an astronomer, and the latter
as a geologist. Another man of many accom-
plishments was Thomas Gwyn Elger, whose
text book on the Moon contains practically
all that is known of our satellite.

An old Bedfordian who did good work in *

stella science and held appointments at Gov-
ernment observatories was O. A. Le Beau,
whose articles in_ this paper some of our
readers may recall. He is, we believe, still
at the Cape Observatory. Professor
Piazzi Smyth, who Ileft Bedford School
in 1835, also became assistant in the
Royal Observatory at the Cape of Good Hope
but in 1845 was appointed Astronomer Royai
at the Edinburgh Observatory, and held that
position unti lhis resignation in 1885. Another
old boy of Bedford School, who is distin-
guished in Astronomy, is W. G. Thackeray,
who left school in 1872, and holds office at
the Royval Observatory, Greenwich. But the
crowning distinetion of all is surely the
latest, viz., the fact that 8. R. Pike has just
gained the Henry Skynner Scholarship of

£100 a year for five years, at Balliol College, |

Oxford, for his knowledge of Astronomy and
Mathematics.  This Scholarship was also
open to all the undergraduates of a certain
number of terms’ standing in the University,
and 8. R. Pike has won it while still a mem-
ber of Bedford School. Excellent astronomical
text books and charts have been published hy
Mrs, H. P. Hawkins, and among them may be
mentioned the invalnable “A.B.C. Guide to
Astronomy,” and a work entitled “The Stars
from Year to Year,” with Charts for every
month, and one of the South Polar Stars
(8imkin, Marshall), -




FATHER CORTIE DEAD
) R OF STONYHURST
DIRlégITI(.)EGE OBSERVATORY.

UL saturday even-
‘ th occurred on -S.Htutjk_‘ /
in"l"h(?f g‘i?]wr Aloysiug Cortie, llx_w«,t({r o({
1112 Stonyhurst College Observatory, age
G

Fath ‘ortie was born in London on
“Fﬁ‘?l“l;_{“.;ﬁurlﬂsﬂ, and after studymglat
Stonyhurst and St. Beuno b‘,.NOl't_l_l V\l/)a).‘es,
entered the Society of Jesus in 1'8{8,1 E{ng
ordained priest in 1892, He sPu lie
astronomy under the late Father ; e’il{,
S.J., F.R.S., and in 1881 was attz'lc‘letld(j
the 'Eitonyhurst Observatory. He viag‘, m_,itc
Fellow of the Royal Astronomica boc:t(})j
in 1891, and for many years ser‘ved on 191]8
council of that body. From 1900 to %
he was a director of the Solar Sec }ﬁn
British Astronomical Society, and in 1911
was president, of the Manchester Astrono-

i Society. !
mi‘"(;zlltel;o(:'orry;e had directed several Govern-
ment astronomical expeditions and recently
visited America to obsetve the total eclipse of
the sun which occurred in  that country in
¥ebruary. In 1805 he directed an expgadntlon
to observe the total solar eclipse at Vinarog,
Spain, and directed other expeditions to the
Tonga Islands, South Pacific in 1911, and io
Hernosand. Sweden in 1914,

A distinguished scholar in solar and etellar
physics and in terrestrial magnetism, he taught
ysics and mathematics at Stonyhurst College
or 27 years, and was a director of music at
the College for 19 vears and a Gilchrist lecturer,

Father Cortie was given an honorary degrec ¥

of doctor of Padua University in 1922. He had
ectured on astronomical su jects in most of
the chief towns in England, and was a member
of the Salford Diocesan Commission on Church
Muysic. A keen student of astronomy Father
Cortie had written numerous papers on astro-
physics and terrestrial magnetism,

He was weli known in Preston on account of
his association with the Preston Scientific

iety, with whioh body he had been con-
nected for a long period of years.
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AN ASTRONOMER p
NOTE, -

- ‘“—“_‘\
FATHER CORTIE, 8.7,

By the death of Father A. 1. Cortie, on
Saturday last, at the age of sixty-six years,
an astronomer of world-wide reputation hag
departed.  He was director of the Stony-
hurst College Obscrvatory, a Fellow of the
Royal Astronomical ‘Society, and Ppresident,
of the Manchester Astronomical Booiety,
and one of itg oldest and most valued
mmembers. Two or
Cortie was clected president of the Man.
chester Literary and Philosophical Society,

He received his  education at  Stony-
hurst, and St By uno's College, North
Wales; forty-one years ago became g

member of the Stonyhurst College Observa-
tory staff, and some years since succeeded
the Jate Father Sidgreaves as director, He
made the sun and its wonderful phenomena
a special study, and on three occasions was
a leading figure in solar eclipse expeditions
—Spain in 1905, the Tonga Islands in 1911,
and at Hernosand, Sweden, in 1914,
TFather Cortie was an honorary doctor of

Padua, University, a very high distinction,
Galileo, the great = mathematician and
astronomer, was Professor at, that Univer-

/|2 C¢apable musician,

three weeks ago Father |

sity frem 1592 to 1610. Fathey Cortie was |
and formerly he had|.

A ot e

e L RO hemy s

charge of the choir at Stonyhurst! Person.
ly he was a man. of great charm, homely

and unaffected in manner, easy of approach,

and ever willing to help when his advice

and counsel were sought. By all who had

the privilege of hj

regarded with affection and admiration.

AN APPRECIATION FROM A

. | Manchester

it and

SCIENTIFIC FRIEND.
With the death of Father Cortie, 8.7., the
Astronomical Society has lost
its president, who for some fourteen years

"lin succession has filled this office with
s junremitting devotion and ability, born of

bersonal devotion 'and enthusiasm for the

. |most refined seience,

Father Cortie, with his great store of
Physical, chemical, and astronomical know-
ledge, made at all times an idea] chairman,
never at a loss to answer sudden and
difficult questions arising in connection
with scientifio argument, discussions, and
lectures. Not only did he do this ably, but
as often as noj in a very interesting and
emertnlnin% not to say huhwmuis, manner,
as he was fond of g good secientific pun or
Jjoke, even if -Against the science itself, which
Lie held so dear. Ever ready with well con-
sidered and, shrewd advice, he efficiently
belped to negotiate awkward corners and
difficulties in the lives of the many societies,
which were glad and ﬁersistent to have him
amongst their counej ors,

Often when the lecturers through unex-
bected circumstances could not keep their
ily step into
the breach at shor notice, invariably filling

course on the varied subjects he was so
competent to deal with, 101
practical observer, and having at his disposal
at Stonyhurst, Observatory an elaborate out-
combination of astronomical and

Tuments, he was alw
© his Jecturon the

3 = T -
iy g & =

his acquaintance he was |

astrqph |
able to giy ! excellent back-
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| for in connection with his directorship at

-

I often wondered, with his manifold
activities, how he could find time to do it
all, along with the routine work daily called

the Stonyhurst College Observatory and the

official teaching hours at the same college.
Yet he was a prodigious writer also, a

the Royal Astronomical and other societies,
to the numerous provincial literary societies,
and to scientific publications beyond
number,

Father Cortie was essentially a “ sunspot
man, a term I heard him more than once
apply to himself, but that does by no
means imply that i:c confined himself to the
study of the sun alone, although this was
paramount. Being myself interested in the
same direction as an amateur, we corre-
ponded frequently on the subject, just as

dih his predecessor, the Jate Fathep-Sid-
greaves, who died a little under six years
ago, -and. who also filled the presidential
chair of the Manchester —Astronomical
Society with great ability for many years.
We shall miss Father Cortie badly, and
it-will be difficult’ to replace him, all the
more so as he possessed the rare quality of
never failing urbanity, coupled with the
excellent ability of imparting his knowledge
to. his listeners, and therchy instilling
enthusiasm and interest. It will be our
duty to keep his memory well before our
minds, if only as a small token of gratitude
for the interesting and valuable education
he imyparted to us always so willingly and
disinterestedly. .

*

The funeral took place at Stonyhurst
College on Wednesday, the celebrant of toe
Requiem Mass being the Rev. Father Weld,
S.J., iector of the college. In addition to
a large number of clergy who had been long
associated with Father Cortie the congre-
gation included Sir TFrank Dyson (the
Astronomer Royal), Mgr. L. J. O'Kelly, who
represented the clergy of the  Salford
diocese; Father T. L. Parker, secretary of
the diocese; ‘Mr. C. L. Barnes, who repre-
sented the Manchester Literary and Philo-
sophical Socicty: Mr. A. A. Buss, F.R.A.S.,
and - Mr., W. Porthouse, F.R.A.S., who
represented the Manchester Astronomical
Society; and Mr. G. J. Gibb, F.R.A.8., of
the Preston Scientific Society.
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]DISTINC-UISHED CAREER OF GREAT

| tions made by the society to the advance-
| Cortie worthily followed the great-tradition

| eminent brethren in the West. 2k
" When the Jesuit Order,” says The
| Tomes; ** was su&;;res%d throughout the |
| world in 1773,

~ Obituary.
FR. CORTIE, S.J.

_ JESUIT ASTRONOMER.

By the death of the Rev. Aloysius
Lawrence Cortie, S.J., at Stonyhurst, on
May 16, the world of science has lost g dis-
tinguished astronomer and the Society of
Jesus a zealous priest.

that among the greatly various contribu-

ment of civilisation and seience, those of
its astronomers are among the chief. Fr,

established in past centuries by the Jesuit
astronomers of China and by their no less

great French astro-
nomer, Ldlande, said, in an outburst of in-

ready correspondent on scientific matters, a|.
frequent contributor to the lecture room of ||

From very early times it would appear |
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| that the loss, however great, was fortu-

A by -

! A - - e -‘: -
. Carvalho and Choisen] have [r o
e irref

d.e'stmyed the finest work of mur:iv a‘gx—

;'lnalled by any human institution—the

uman race has lost that wonderfyl and in-

valuable assembly of 20,000 men, qs.

Etlertqstedly and unceasingly occupieri with

y: g} ;?]x'm most important and most useful
“The devoted lives ot

: such men as

Fr. Cortie (and they are many) ehow ue

-
i -

nately not * irretrievabla.’ '’
B_grn on April 22, 1859, Fr. Cortie went |
to Stonyhurst in 1872, and in 1878 joined

the Society at Roehampton, where he pur-

sued his classical studies until 1881, when
he returned to St. Mary’s Hall, Stony-
hurst. “On the completion of the couree in
philosophy there he taught mathematics

‘ " ¥ 4 b o - -
o g sl i d rs Ly W b X
e T ot »

| and natural science in the school from 1885
(to 1888. In 1889 he went to St. Beuno's
for theology, and was ordained priest in
1892,

He became the first Prefect of Studies
at the newly-fougded college at Stamford
Hill in 1894, and again taught mathematics
at Stonvhurst from 1895 to 1904. He took

| the four vows in 1896,

LEADS GOVERNMENT EXPEDITIONS.

The firet public recognition of his scienti-
fic work came in 1891, when he became a
member of the Royal Aetronomical Society.
His attention was specially directed to the
relation between terrestrial magnetism and
solar spots, and he was intensely interested
in the observation of solar eclipses.

He directed the expedition which went to
Vinaroz, Spain, to observe the total eclipse
in 1905. In 1911 he headed the Govern-
ment expedition to the Tonga Islands for
the same purpose, and in 1914 a similar
one to observe the eclipse at Hernésand, in
| Sweden. At. the Stonyhurst Obgervatory,
where he eucceeded Fr. Sidgreaves as
director in 1919, he did much valuable work
in the spectroscopy of the stars with
apparatus which, compared with that at the
great observatories, might have been
thought inadequate. ’

He was made a member of the Com-
mittee on Solar Atmosphere at the Astro-
nomical Union in 1922, and in the same
year the University of Padua gave him a
doctorate in all its faculties.

Royal Astronomical Society.

DEVOTION TO MUSIC.

It might be thought that such a pre-
oceupation with scientific research, added
to the responsibilities of the priesthood,
would have left little opportunity for other
interests, and still less taste for their pur-
suit. Yet Fr. Cortie was no mean musician,
and for nineteen years he filled the post of
director of music at Stonyhurst with con-

Church Music. A delightful story is told
L of him when the International Union for
Bolar Research met at Bonn in 1913.~ A
garden party was failing signally to inspire
| the assembled savants with that spirit

{ Then one of Fr. Cortie's songs came float-
' (Continued at bottom of newxt column.)

Besira)
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Last year|
he wag made a Fellow of the Royal Meteo- |
| rological Society and went to Toronto for|
the British Association on behalf of the

spicuous ability. He was also a member|
og the Salford Diocesan Commission on |

| which is indispensable to such functions. |

|
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FR. CORTIE, FAMOUS ASTRONOMER, DEAD.
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PARCELS: WHALLEY.
TELEGRAMS: STONYHURST.
TELEPHONE! STONYHURST 20. NR. BLACKBURN,
STATIONS : WHALLEY & CLITHEROE.

STONYHURST COLLEGE OBSERVATORY,

ENGLAND.
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UTLANDSKA VETENSKAPSMAN HIT ATT STUDERA SOLFORMORKELSEN

T. v. engelska expeditionens deltagare, t. h. tvd hollindska astronomer. Bada expeditionerna ha etablerat sig
vid Héarngsand.
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One of the most versatile men in |
Lancashire is Mr, G, J. Gibbs, of|
Preston. |

Where to start in justifying this
assertion it is difficult to say, for any-
thing between designing a town's
water supply and discoursing on
Chopin's nocturnes comes within his
orbit.

Many parts of Great Britain know
him in .ds professional capacity as a
civil engineer, and as such he belongs
to both the Mechanical and Electrical
Engineers’ Institutes. Away from his
actual business, he is equally well
known as an astronomer and scientist,
Preston Corporation call their new
observatory after Jeremiah Horrocks,
the illustrous Hoole parsgn, but it
could as fittingly have been named
after Mr. Gibbs, for he designed it and
is its honorary curalor.

“ OUR MR. GIBBS.” <

When a ¢ Preston Guardian” representative
called at the Moor Park Observatory one even-
ing this wek, he found the Hon. Curator, My.
G. J. Gibbs, F.R.G.S,, in his shirt sleeves,
busily examining an image of the sun projected
on a piece of drawing paper through the long
tclescope. It appears tllxc-re is a great deal of
activity on the sun’s surface at present, and
the recent spell of bright weather has afforded
him a splendid opportunity of studying a num-
ber of enormous sun-spots, which reoresent dis-
turbances in the sun’s atmosphere, and provide
useful scientific data. Mr. Gibbs is a wonderful
worker. His devotion to asironomy, his great
knowledge and patience, are not only an assel
to the new observatory, fr which he worked =o
long, and where he now spends so much of his
time, but awe also at the service of the general
public. There is nothing of the scientist full of
technical jargon about him; he has the rare
gift of being able to explain and illustrate all
sorts of chemical and astronomical phenomena
tc the veriest layman, which is one of the
reasons why he is such a suyccess as a lecturer.
“ When I am working in the observatory,” he
told our representative, ‘ and mnofice anyonoe
hanging about who sems really interested in
the building and what is going on, I often in-
vite them in and briefly explain the instruments
to them, and indicate the value of the records
kept and the observations made. In this way
many hundreds of people become interested in
the observatory, and Jle number of names in
my visitors’ book is growing rapidly.” Mr.
Gibbs is doing good work in thus bringing home
to the public the fact that the observatory is a
municipal enterprise, and enabling them to
participate personally in its work.

Date of Eclipse :
A Week To-day, June 29

Time of Totality ... 6-24 am.
Duration ... ... ... 23 seconds
First Phase ... ... 5-20 am.

7-15 a.m.

Sun Clear Again ...

| astronomer has only to mark with his

WATCHING THE SUNSPOTS.

———

A VISIT TO MOOR PARK OBSERVATORY,
PRESTON.

The continued kindliness of the sun, about
which so much has been said and written during
the past week, has brought to many a business
man_a disinclination to work, and filled many
minds with thoughts of summer games and
holidays by the scaside. But there is one man
in Preston who finds in the uninterrupted sun-
shine an opportuntiy for rpatient observation
and research, altogether unsuspected by the
general public.

Mr. G. J. Gibbs, the hon. curator of the
Moor Park Observatory, has found in the present
spell of good weather an opportunity of observ-
ing and recording the remarkable activity on
the sun’s surface at the present time andy the
continually changing sun-spots. When a * Lan-
cashire Daily Post * representative visited the
observatory last evening, Mr. Gibbs willingly
explained the methods by which sun-spot posi-
tions and magnitudes are recorded. The large
telescope is fitted with a frame and small
drawing-board near the eye-piece, and on to an
ordinary piece of drawing-paper carried on the
drawing-board is foscussed an image of the sun
on which numerous spots, representing dis-
turbances in the sun’s atmosphere, can be clearly
seen., To secure a drawing of these the
pencil
the position and size of the spots, which usually

have a very dark area in the centre, which he

| calls the umbra, surrounded by a less dark area

which he calls the penumbra.

The sun-spots vary in size, and from the
fact that they appear to travel across the face
of the sun the astronomer knows that the sun
turns on an axis,

A reproduction of a drawing made by Mr.
Gibbs for our representative in a few minutes
at the observatory last evening shows a num-
ber of sun-spots, and for the sake of com-
parison a dot drawn in the rectangle at the
top of the picture gives a good idea of the
comparative size of the earth. If care bhe
taken. the sun-spofs can be seen with the aid
of binoculars and a dense-coloured screen.
When the image of the sun is passed through
the lenses of the telescope the heat of the rays,
condensed and focussed into a small circle, is
8o great that a piece of paper placed close to
the eye-piece is sct on fire immediately,

The question naturally arises as to whether
and to what extent these evidences of great
activity in the sun's atmosphere affects the
atmospheric conditions of the earth., A formal
answer to this question is not yet forthcoming,
But it is known that apart from heat and light.
the radiations and emanations from the sun
have other effects, such as the aurora borealis
and disturbances in the magnetic conditions of
the earth. which in turn react on telegraphs and
wireloss distribution,
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In his first article, published in * The!
Lancashire Daily Post "’ yesterday, Mr. G. |
J. Gibbs, F.R.A8., gave some valuable
information to amateurs who hope to make
observations of the total eclipse of the sun,
cn June 28th, without
chances of seeing the full grandeur of the
spectacle. He strongly urged the use of
eye shields, preferably those made of mica,
which stop the heat rays, as well as the
ultra-violet. Any attempt to gaze at the
sun, until absolute totality had heen
reached, would, he pointed out, entail
grave risk of damage to the eyesight.

Three diagrams were reproduced in the
article, two illustrating the various phases
of contact, and the third showing how to
rig up a telescope to project a magnified
image of the sun on a piece of cardboard
so that a number of onlookers could watch
the progress of the eclipse at the same
time.

Mr. Gibbs’ second article is given helow.

—_—

IMPRESSIVE SPECTACLE THAT
IS NEVER FORGOTTEN.

RINTS TO AMATEUR PHOTOGRAPHERS.

(By Mr. G. J. GIBBS, F.R.AS.)

The corona, which is never seen unless the
sun is totally eclipsed, consists of extensions of
the sun's atmosphers. Tt shines with a pearly
greenish light on the dark beckground of the’
sky, for the sky is dark during totality. This
darkness, with the glorious corona surrounding
tho jét black moon, provides that spectacle
which everyone hopes to see, and which, once
geen, 18 never forgotten.

Not only is the phenomenon itself most im-

WONDERS OF THE CORONA.

spoiling their [

pressive, but the sudden change which takes
place et the moment when the last vestige of |
the sun dizappears adds to the effect. Not until
this moment arrives does the round body of the
moon chow itself. Then, in the place of the
brilliant sun, we see what appears to be a
round and perfectly black hole in the sky. This
is really the dark side of the moon turned to-
wards us, and surrounding that black patch,
stratching millions of miles into space, lies the
corona—still, calm, end lovely to behold beyond
all words of deseription.

All nature seems to be sensibie to the effect.
The sky is dark, it becomes cold, all is hushed.
Birds retire to .their nests, and beasts seek
their lairs. The onlooker gezes at the speo-
tacle in silent awe, while the astronomers devote
their attention to their instruments, cameras,
and spectroscopes, trying to discover what is
the meaning of this corona and of what does
it consist,

They know that it shines pzetly by reflected
sunlight, that it is partly composed of dust,
but they do not know what substance provides
the dust. They also know that the corone con-
tains some gaseous matter of a quality uao-
known to us on the earth. This gaseous matter
is called * coronium,’”” but what it is and what
are its properties, physical and chemical, we
do not yet know. Some day, perhaps, scientists
may discover the secret of this gas, as they
did in the case of helium, which was hrst
tound in the sun, and years afterwards found
by Sir William Ramsay in 8 mineral from

Norway called Cleveite.
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TO PHOTOGRAPHERS.
Many a time and oft has the writer been

#tked by amateur photographers and astrono-

mers: “ What can we do by way of photo-
k.‘mphy_ or observation?” After careful
.udex:atxgn the proper answer to that question
is: ‘.Fu-sb of all make sure that you see all
Q:hl%t is f.-o be seen during totality.” Tt is the
unique sight of a lifetime, and one may leave
the scientific work to the professional astrono-
mers who, sacrificing their own pleasure and
intere§t in the spectacle, devote their prime
attention to the manipulation of their instru-
ments.

f\’evert}:e]ess. the emateur may attempt some-
thing. Photographs of the coréne may per-
haps be obtained, and are worth attempting.
The longer the focal length of the lens and
the larger the aperature the better. Fast
plates  should be used, and exposures
of one to five seconds given—longer exposures
should not be attempted with fixed cameras
bem.use the sun and moon are continously
moving.

Whatever the diameter of the sun or moon
fmage may be in the camera, that image will
move through one-tenth of its own diameter
in 12 seconds. Consequently, the exposure for
e fixed camera should be much less then 12
seconds. A fleecy cloud, lighted by a half-
moon, is epproximately as bright as the corona,
and may thus serve as some guide to the time
of exposure.

SKETCHING THE CORONA.

The form of the corona is always
changing, and depends in some way on the
number and activity of the sun spots. Without
sacrificing anything of interest, the amateur
mey attempt a rapid outline cketch of the
shape and extent of the corona. For this pur-
pose a small circle, say about lin. or 1l}in. in
diameter, should be drawn on a piece of card,
with marks on the card for future identifica-
tion of top and bottom. This circle would
represent the black moon, and round it maey
be repidly sketched the shape of the corona.

The card with the ecirole should be meade
ready beforehand, so that no time may be lost
during those few critical seconds.

If the sky be clear some stars may be looked
for. (astor and Pollux to the left of the

gun, Aldebaran and Betalgeuse to the right,
and Cepella above, Moreover, it is by no
means impossible that some unknown comet
may be seen in the neighbourhood of the sun. |
But what if the weather be bad and the
gky clouded over? Even then we maey see
something of interest in tho gathering and
passing away of the unwonted gloom, end the
sudden darkening of the clouds may be seen
as the shadow of the moon races across them.
Should it unfortunatelv be overesst, we raay
eonsole ourselves by remembering that astrono-
mers heve not infrequently travelled thousands
miles and spent months in preparations, |

ly to be baulked in the end by clouds and
bad weather. It is certainly right to be pre- |
pared, as nothing could be more disappointing
than to omit ell prepartaion, and when it is

-

aiter all.

LESSONS OF THE ECLIPSE,

us consider what makes a total eclipse to
be of such great interest. There are two
reasons, the first being the spectacle itself, and
the second the scientific aspect, which latter
has many branches. 1t is very certain that
what are known as the vagaries of the weather
areé by some meauns or other determined Ly the

mﬁiaﬁon}f‘l from the sun.
ow that comes about we do not know. It is
well known how the ge

—_——— e

late learn thet the eclipse has been well

neral sequence of the
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seasons comes about, but we are utterly ignorant I
Ias to the reasons for “good” or “bad”
| seasong for our crops, travels, and pleasures.
Were it possible to predict even the general
quality of the seasons beforehand an immense |

: advance in useful knowledge would have been ==

mads, {

Every increase in our knowledge of the
sun’s activities iz a step nearer to our being
able to prediet the weather for long periods
in advance. The form of the sun’s corona has
some relationship to the number of positions of
the sun spots. What is the precize relationship
is not known. 'The corona takes different shapes

at different times, and those ghapes are in some
fashion determined by the activities of the
cun’e various radiations, which control many
of our vital conditions on this earth by their
actions on its atmosphere, perhaps mainly in
its higher regions.

| THE PROBLEM OF MATTER.

The problem of the ultimate constitution of
matter is being attacked by scientists from
one side by means of their observations
of the corona. The great question at present
is—What are the atoms of matter made of?
Are the atoms of the various elements all built

up of gome one and the same primary “ stuff ”?
1f so, what are the particular structures which
bring about the different chemical and physical
characters of the elements?

Why, for instance, does iron differ from lead |
or from gold, if they are all made of the same
primary “ stuff ’? Are they all made up of |
those particles of electricity which have heen |

ven the name ““electrons,” and why and |

ow do their glow‘mg gases give out light, and
how: is light transmitted to us from the sun?

We say, glibly enough, that the ether of
space fransmits light from the sun and stars
to us, but how does it trensmit light? Does

carry the name!
doubtful, or, at

any medium even exist
“ether ”? That is certain!
any rate, unproved.

All those questions have connection with the !
study of the corone, and the instrument which, |
in the hands of astronomers and physicists, is

| the most powerful is the spectroscope. With
| the aid of this instrument aestronomers can teil |
| us that the stars are suns constituted like our
sun, that they are of widely different tempera- |
tures, that they aere moving towards or from |
us with great and varying velocities. Hence |
some of the reasons for keen study of that glor-
ious spectacle, the total eclipse of the sun.
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Jhere and How to View the Total Eclip

1 CONCLUDING ARTICLE BY MR. G J. GIBBS, F.R.AS.
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A section ot the huge Crowd, estimated at about

30,000 people,
Park, Preston, to witness the Eelipse.

Photo: “'The Preston Guardian.”™

who assemgbled on Mooe

PRESTON FAVOURED.

SIGHTSEERS ON MOOR PARK
ESTIMATED AT 30,000,

Preston nx.zj tha surrounding district, in spite

of the gloomiest of forecasts, wore granfw{ a

ummnhm-n!l, view of Wminvsduy's eclipse,

| although in some instances the actual period of

totality was marred by a cloudy haze, One of

the plensantest, surprises of the morning was the

mulfiplicity of points in Preston from which a |

ciear view of the phenomenon was obtainable,
eople just opened their front '

| . doors or steppad
out in ‘the garden, an t d ire
Sl rac e, imnrl.n’ d there was the &?xpm

st e, however, pinned their faith to
fhgtc;xa.rktfogqpen spaces, and high ground, with
Moor Park and Longridge firm favourites. As
early as four o'clock the main roads weras as
congested with traffic as on & Sunday or Bank
Holiday, while crowds of people were making

! their way on foot t5 wvarious wvantage points.

By the time the first contact became erceptible
—at 5 20—it was estimated that, inc uding ths
many hundreds of echool children, there wera
fully 30,000 to 40,000 persons watching the
spectacle from Moor Park.

Mr. G. J. Gibbs, the hon. eurator of Preston
Observatory, was quite satisfied with the obser-
vations made at the new observatory, and said
those who had stayed up with’ him all night
were repaid for their trouble.

Describing the eclipse, Mr. Gibbs said :
“The hazy sky and clouds which drifted over
the sun just before totality prevented the pastic
view which makes the total eclipse so impressive,
because it was practically impossible to see any-
thing of the corona. Up to that point, whilst
the sun was seen in a somewhat hazy sky, yet
very clear views of the partially eclipsed eun
could be seen,

Mr. Gibbs said the quantity of light and the
haze obscured the form of the corona, but
sketches had been made by his assistants.

Asked about the period of totality, Mr. Gibbs
said it was not timed, but it appeared to he
considerably less than the time predicted. * Tt
is not unusual,” he said, * for it to be a little

different from the predicted time.”

Mr. Gibbs added that the wind was in the
South and a cloud was blown across the sun
Just about the time of totality. “I watched
the race between the cloud and time for totality

all along, and the cloud just won,” said Mr.
Gibbs.

OBSERVATIONS FROM BALLOON. ‘
For the purpose of photogr
a balloon carrying an aeronaut, a photographer,
and a journalist left the Preston Gas Company’s
vard off Geoffrey-street at 5 50 on Wednesday
morning, and as it soared it passed to the north-
east. Capt. Boothy, of the Airship Club of
Great Britain, was in charge of the trip. The
balloon eventually came to earth at Flook-
borough, on the north of Morecambe Bay.

raphing the . eclipse
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FROM TOOTAL HEIGHT

The 5,000 enthusiasts who made 'Tootal
Height, Longridge, their objective, had a mag-
nificent reward for their labours, for althougﬁl
the prospects remained very uncertain till after
six o'clock, when totality arrived the sun pre-
senfted a never-to-be-forgotten spectacle.

Just as everyone had begun io despair of
seeing actual totality, the wreaths of misty clond
separated and darkness rushed suddenly over
the valleys below. From the crowd’s elevated
position the sight was both awesome and
magnificent. Only a minute before Preston and
the surrounding countryside could be easily dis-
tinguished through the eerie half-light, Then
arose a wind, bitingly cold, and simultaneously
came the “black-out,” and we were perched
between heaven and earth with nothing heneath
us except a sea of inky darkness. As the moon’s
shadow rushed across us the clouds suddenly
parted and there was no further need of eye-
protectors, for totality had been reached. The
20-odd seconds’ experience, the like of which no
one on the hill-top would ever know again,
seemed to pass in a flash, but all the phenomena
which we {:ad been told to expect were there—
the corona, the hydrogen flames, and Baily’s
Beads,

DISAPPOINTMENT AT STONYHURST.

The Stonyhurst contingent, who made elab-
orate preparations for recording the eclipse, met
with a disappointing experience, for a bank of
cloud obscured the sun up to five minutes
before totality, when the  ecrescent appeared
momentarily, only to be obscured again almost
immediately, and the sun remained obscured
until the last second of totality, the crescent
then reappearing free from cluod and restoring
the mormal light with astonishing rapidity, If
the slow-moving cloud had passed over the sun
a few seconds earlier the astronomers would
have got a glimpse of the corona.

At Hrust Green and in the nearby fields fine

views were obtained.

Giggleswick, where the 'Astronomer §
oyal’s expedition was encamped, had the
best, view of Wednesday morning’s total
Bclipse. Watchers at the various points
on the totality belt had strange variations
of fortune, a mile or two sometimes
making the difference between a good view
and no view at all. The Welsh end of the |
totality belt had almost unrelieved bad
luck, Southport was moderately fortunate,
@and at the Hartlepools end of the belt only
BSunderland on the fringe was not dis-
gppointed. s

At Giggleswick Sir Frank Dyson and his
eolleagues of the Greenwich Observatory
were able to take enfirely satisfactory
records which will he specially invaluable
wnder the cirenmstances.

Even, however, to those ~who were
denied a sight of the moonlight-like corona
and the rose-red flaming chromosphere, |
the gloom which accompanied the obscura-
tion of the sun was vastly impressive. Dr.
Lockyer, who had bitter experiences near
Richmond, spoke of the ‘% wondrous
gloom >’ of the total phase, and the play
of light and shade which accompanied the
development of the eclipse, and the
removal of the moon’s shadow was Tte-
Mmarked.in many parts of the line. ]

Scarcely any observations were possibl
putside the totality belt. Manchester’'s sky
was beclouded tiil the shadow had
passed. In London and the South the
gclipse was attended by rain. o

On the centre-line at Southport visibility
wvaried with the difference of a few degrees
between observation points, so that the
reports of eye-witnesses a mile apart were
not unanimous on the success of the
ppectacle, |
A crowd of 50,000 had a good view of the

~E

eclipse from Waddington Fell, an all-night |
invasion by motorists starting at 6 p.m. |
on Tuesday. During the exodus the traffic |
“jam ”’ was so great that hundreds of
motorists had to spend 1% hours in cover-
ing 2} miles. Following their long vigil
a number of persons fainted.

Over 250,000, it is estimated, flocked to
Southport, but thousands had a great dis-
appointment at Colwyn Bay, where long
preparations for observation had been
made by astronomers.

“ Tt is the end of the world.” screamed
a woman on New Brighton front when
darkness descended. She rtushed back
1fmm the front, and many fell back with
1er.

Two elephants belonging to Sanger’s
Circus, which had been performing at
Barmouth, were on the road at the darkest
hour. When the sun's face was covered
they stopped and refused to move until
it became light again

Splendid views of the eclipse were
obtained from the steamer Bickerstaffe,
which carried many passengers at Black-
pool on an eclipse sea cruise at 4 30 a.m,

Mr. Ramsay MacDonald, who saw the
eclipse from Giggleswick, said: “ It was
the most moving sight I have ever seen.”
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KINEMA RECORD OF ECLIPSE.
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Father O'Connor, director of Stonyhurst | graphed on the roof of Stouyhurst College, from
College Observatory, Prof. F. M. Da Hnus:l]whivh, with the apparatus shown, it was
J.obo. director of Coimbra University, Portugal, ‘ arranged to make a kinematograph record of
and the latter's assistant, Mr. Madecira, photo- | the corona. J
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