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THE S0LAR ECLIPSE,

ORSERVATIONS OF TIER COAST SURVEY PARTY.

At the moeting of the California Aeademy of
Sciences on Monday ovening, Prol. Geo. David.
son, of the U. 8. Coast Survey, said that, an
herstofore, Capt. Patterson, the Suporintendent
of the Const and (Gendetin Burvay, had given
him permission to communicate to the Acadomy
the general faots observed during the late solar
eclipse. Then, with the aid of the blackboard,
he desoribed the points of interest in a very
lucid manner,  He said:

In the late eclipso the cone of shadow was
so small, from the apparent dismetar of the sun
and moon being so nearly the same—the lattor
oxoeeding the former by only the two-hun-
dredth rm. that it made it hardly worth the
while of astronomers to come hore from differ-
ent plaoes to view it, espocinlly ma it took place
80 Iata in the nibamtmn.f Being well acquainted
with the to hy of Montersy county, 1
chose the &E:;F;ﬂu # mountaine as tho best
place of observation, that being the highest

point for a hundred miles, There were many
minor difficulties to be en l.  The

Jooked on the corona before their tranai

*hody
1t hax boen supposed possible to see the dark body
of the moon before it touches the sun,

My instrument was so arranged as to exclude
all but one-tenth of the ‘l‘iﬁht aud heat rays,
whoreby the eye is protested from the elfects of
hoat, ete, The ;fpmh can bo deteoted by spec-
troscopic methods belore it quite touches, buk not
an adark body, Asthe two diskas hecames conoen.
trio, the crescent was remarkably prolonged, |
booause the dismeter of the moon was apparuntly
only 1.200th groater than that of the sun, At
that time the sun wan passing into some oirru
louds, and the points of the er b wore du.
Illicﬂml. I was somewhat surprised st the pro.
ongation of the ue.imuut, which finally existed
as & mere lino of light 80 to 40 degrees in
length.  As it became narrow the phenomenon
of y's Beads, a serion of bright points
of the sun hanging on the odge of the moon,
caused by tho irregularity of the waves
light from stmospheric vibration, was i
ble. This phenomenon was  not  visible
owing to the cloar atmosphore, but the line of
light was broken into dots and dashes, lke the
.‘»ﬁu-u alphabet ; the dots of light marking the
depressions between the lunar mountains, as was
proved by the fact that when one point of light
di

e

mountain was 6,000 feet high, and there being
no trail, wo had to cut our way through the
chemisal, In the instructions for mstronoimers
insued in 1878 for the eolipse of July of that year,
it was espocially mentioned that the Foglish and
Amorioan almansos differed so that the estimated

tha of totality differed three miles in location,

was desirous, though the arrangemonta could
not be made, of having the north, south and
oentral points determined by different obwervers
at difforent points, and thersby reotify minuts
errora that might exiat in the nautioal almanao,
It is from oor knowledge of tho path of total
colipaon from before Christ, that wo are enabled
to cheok the seoular changes of the moon,

It formerly required long and intrioate calon-
Intions to determine the path of an eolipae, but
so many of the constant quantities are now
computed, that with most observers an hour or
two of caloulation, involving merely quantities
depending on Iatitude and longitude, suflices to
determine the timea of the beginning and ending
of the totality. [

To meet the requirements as woll as possible
our party was equipped with a large equatorial
of G} iuu{ abjoctive, one of § inches, two of 2J,
and one of 2}, all good glasess of high power
and definition. These lnat qualities, as well s
the quiet atmosphers and the high elevation
which we sought to obtain, are in
arder that the tirst and laat pointa of contact
may be sccurately observed. Tho beginning all
along the const was similar to what you waw
here,

The moon entered on the sun's disk on the
lower limb at about 30° to the right of the
vertical, and loft the sun at a point about 16
degrees from the l::;:iul :ntn the }alt. B l}nls
high power and aporture of my g
'lf‘ ?umhlld to wee ur first contact of the
limbs several seconds sooner than the others,

Both dinks were real and not spurious, Spur-
jous disks arise from the undulations of the
atmosphere, oceasioned by unoqual refraction,
and in that case the body of the sun or moon
will not only appear too large, but there will
be no well-detined point of contact at any phase,
An the moon advanced wo saw its contact with
the sun's spots in three difforent groups, As
totality advancod, several peculiar mena
exhibited themselves, On aceount of the alight
apparent diameter of the moon over that of the
sun, the cusps became nmkablf sharp, Ob-
servars at San thmwu;td'h(::: and saw thn

rounded ins o , OB seoount o
&‘? refraction caused by the differently
heated strata of the atmosphere,  As the moon
advanced, npon its edge became visible the lunar
moustaing, The darkness above the disk of the
moon was less than the darkness of the mioon
on the sun, and yot the observers had failed to
oo the moon's dink before it touched the sun.

| Lit did nob reappear, as in Baily's
Beads, but wan wona for good.  Thirly seconds
in i very ahort time, unless you are hmﬁiuu by
the neck, That wan all the time we had, how-
ever, Lach ono of us attenided to his assigned
duty, 1 was nocking for an intra-Merourial
planet, and had one chanee in & million. 1 had
prepared a ahart, with all the stars down to the
sevouth magnitude, and hoped to locate any un.
known star by the configuration of thoss about
it L was satintled beforehand, however, that
the sky was too bright and that the cone of
shade was too bright from a sort of re-illuming.
tion,

In connequence of this, the slleot of the oolipss
wa somewhat disappoloting; there was no black
shadow creeping over the earth and the oeean,
as in a totalivy of throo or four minutes, hut
only o brown area advanclng o ws over the
oeean) and the atmosphoere was no light that we
vould make all our obwervations without arti-
ficial light.  Upon the mountains we eould nok
perveive the shadow’s course at dll, The want
of depth of shadow was a disappointment to me
knowing that an intra-Merourial planet would
probably be invisible, and partioular stteution
was then given o the corona and the bright
Hamon, There are four sketohea of the corons
mado by our |Imty. mwore consiatent in their
outlines than those by many more akilled ob-
servors with much more time, It is impossible
to dusoribe the magnificoncs of the sight that
the cclipse presonted.  Huge masses of red
flamon burat out above the upper surface of the
nun one-twelth or one-fifteenth of it sutire di-
wmoter in wize, from 060,000 0 70,000 miles in
hight. The lower limb of the sun produoced
' “I:mhun. jagged line of rose-eol flame,
extending around & third of the sun's elreum.
furence, above the apparent disc of the moon,
and covering millions of imiles it ares ; this
voached 40,000 milos in bight, The lames wore
visible for one or two svoonds after the disap.
pearance of the sun, & rather nnusual phonom.
enon, After the reappearance of the sun a
ohange of conditions osourred showing the effect
of atmospheric causea. The stmosphere be.
came disturbed and in watehing the end of the
oulipse the limbs of the sun and moon wore re-
markably distarbed. The smaller tolescopes lost
the point of coutact first.  As the moon went off
the sun's disk, its outline appeared as & wavy
line of black, that of the sun s & wavy line of
red, aud it wan impossibile to tell the exact mo.
ment of their separation.  Had the stmospherio
vilirtion ocourred at totality we should have
mﬂ exhibition from this cause of Baily's

The phenomena vixible st totality are the red
flames, the ohnmnshm and the corons A
circlo of light around the sun, in width equal to
about one-eighth of the sun's dismeter, marked
the lower of the corona, a\uufc,lillh

Venus and Mercury have both been seen pro.

candescent gases o s h

ond oirolo loss bright was noticed outaide the first,
Outside the chromosphers, which is the real
atmosphore of the the corona stretohed
out to a Jdistance of about a dismeter anda
half in the direction of the sun's equator and to
& amallor distance in the direction of its axis.
In the eolipss of 1860, the corons was sketoh-
od by several observers but the aketches dil.
i widely, On thin ocoaslon, aa has bosn
said, the sketohes agrood ty olosely, and
two observers are mﬂd.nm-{ thay saw the
corona lengthen and shorten rapidly, As on
the provious ocoossion three o placed
wide by slide, produced widaly varyin skotchos
of ita form, it ia not imzo-i o that !hl ooami-
oal matter of which the corona in composed

aury be subjeot to sudden ohanges,
t has beon thought that the oorona and the
z0diaoal light n ve to have some oal

conneation, espectally an the latter lies l:"‘lho
plane of the sun's equator. The sodiscal light
was oloarly visible on Banta Lucia on the even-
lnT precoding the ealipas,

"ho coroun shines partly by its own and
Imr\l by roflected llth aud is thorefore be-
ioved 10 bo formed partly of solid loa
which reflect the light, while the bright lines of
ita npectram indioate the prossnoe of gaseous
VApOTS,

he ohromosphore consiata of the motallic va.
pors krising from the surfaoe of the sun, but
ho chromosphere propor ls only & comparstive.
ly thin stratum of ope or two seconds of aro, or
rom ono to bwo thousand miles thiok,

The photosphers, or visible disk of the sun
wan, during totality, covered throughout with
the mottlings known as "rlu—fllu. ' Among
thows were seatbered thowe IJ‘FI' and more
orooked lines of light known as “facalm.” Thess
*tive-graine”’ and “lsonln’ aro the aploss of
hodies of Name shooting up frons the surface of
the photosphore, masses of Hamo which, when
looked at odgewiss during Wltr T‘l‘-
the magnificent “‘red-flames’’ whi ch the &
trongope determines o bo incandesosnt hydro.
gon, magnealum, eto. The Ihnﬂnhln s In
constant motion and spobs and groups of wpote
aro gonerated by the matter immediately around
thom rushing in with oyelonlo sotion, and so
quickly that whils the sun's surface was under
obmervation one of these spots was divided in
two,

Varioun theorion an to the constitubion of the
wun have boon put forth by Secchl, Young, Faye
and "‘h“r'wl:lnlt lb‘o nn: h:hhh appears to m::
most rabi y for phonvmens presan
sl for the conservation of the solar heat Is &
modifieation of that of Faye,

Accarding to this theory, the sun is nob a
salid body, It bas long been evident to studenta
of physiva that no solid body could continue to
give out & constant and regular uppllal hest
and light to the whole solar system. No ehami-
cal notion oan mopount for the heat, and sotual
:in would uo:i hnrall::llll out,  But il l’:g

s ganoonn, and continually con
beon caloulated that & contraction of four miles
in ita dismeter in & contury would be sufliclent
to scoount for the amount of constant radisnt
heat now given off from its surfane,

The mans of the sun must thus consist of in.

cotnpreased
unable to soldily hmin‘tuzl the ln-uﬁ

eauned by the conatant contraction. Whan this
contruchion coases,

will comma

nsrhlmilmiah

0 corona thore (s seen lhmhb-
scope the greon line called * 1474," w! 00
upies a position different from that of any lins
formed by the known elements of the earth;
there s also A the heliam line, prelimin.

arily so
Heveral Wtal colipses will ocour

the
nexd lmtr“imudwﬂlduul- us
to solve much that is pow unknown in solar

yalon,  The next total sclipss visible in
nited States will be in the

F

seon, but on this cocaslon & see-




