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 that the operator stood with his back to the window and the plate under dev
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GOVERNMENT OF MADRAS.

PUBLIC DEPARTMENT.

ke

Reap—the following paper :—

From C. MICHIE SMITH , Esq., Government Astronoiner, to the Chief Secre-
tary to Government, dated Madras, 11th August 1898, No, 149,

In continuation of my letter of 15th June 1898, No. 117, I have the honour
to forward a report on the photographic work at the recent eclipse received from
Surgeon-Major VanGeyzel. This report, which has been delayed owing to his
serious ill-health, is of considerable value, and I have the honour to request that it
may be added to the report already sent in.

2. I send also a small addendum on a pqint that was overlooked in my report.
' ENcposnnn.
Report by Surgeon-Major J. L. VanGeyzel on the Photographi® Operations.

I arrived in Sabdol four days before the eclipse, and as “ Mount Sabdol” was
still under construction the dark room which was part of the 40 feet instrument was
at this stage a leaky grass hut,. 'letting day light in on all sides. As nothing could
be done to it until the 40 feet instrument was got into ‘working order, the first two
days were fully occupied in unpacking the cases of photographic plates, chemicals
and dishes, &o.,in sorting and - arranging ‘things, 4nd in making up the requisite
solutions. = Funnels, filter papers, and measure glasses we had brought, while baskets,
jugs, basins -and ,’eg‘nptyjbot;tles for ' dissolving, filtering and stocking the bulky
solutions, were requisitioned on the spot. ‘Water was conveyed in pots from a stream
about threée-quarter of a mile away. It was fairly soft, and after coarse particles had
been allowed to subside, the supernatant liquid was found to be free from dust and
fit for all subsequent operations without filtration. ‘On account of the presence of
alkalies in solation, it deposited a ‘slight precipitate on the plates after they had
been alummed. This drawback was owever of slight ¢
could be easity removed by spongifig with wet cotton wool before the plates were set

" At the bottom of the 40 feet tube was the dark room in which the plates_were

to be first exposed during the.eclipse and to be afterwards developed. Considering ’

that the available working space within was only 8' X 8' X 7', it was not an easy
mafter to fit,it up, so that.it might do duty for both purposes without unduly hamper-

ing one of other sets of operations. The developing table was improvised by ham- -

mering four posts into the ground and nailing the cover of a packing case on them : a
zincﬁ%ed box, In which plates had 4a1{1‘-i¥ed from England, similar%: fixed answe 139 1
the purpose of a sink, the waste water being led out through a thin bamboo inserted
into & hole in the bottom of the box. A cask of water stood, elevated upon boxes,

_outside the dark room, and from it a bent pipe was introduced through the wall of the

dark room, the ¢iid of the pipe over the sink being plugged with a cork. Such primi-

tave arrangements as thege required the presence of an assistant in the dark room

during the development of the plates, and I was greatly indebted to Mr. H. Kelsall
Slater for his ingenuity .and willingness in the assistance which be rendered to me
throughout. The dark room was it throngh a window about 15 inches square, which
was covered with two layers of orange fabric mailed across it and a third layer

hanging as a moveable curtain, The developing table was opposite the window, so
was in his shadow. The dishes for the 18" 18" plates were tinned iron elﬁam{ledoppeq%
with Aspinall’s bath enamel white paint, and they sérved their purpose ex’ce en 517'-!;'
A card board ocover fox the developing dish was improvised on the spot, from the

d s & 3

packing materials.

ght consequence, for the precipitate
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My duty during the eclipse was to expose the 18" square plates in the dark
room at the bottom of the 40 feet tube. The period of totality at Sabdol was
calculated to be 104 seconds.and the programme of exposures given to me by the
Government Astronomer was as follows : — :

No. Plate. .- . Exposure,
, SECONDS,

1. Wratten and Wainwright’s drop shutter .. .. .o .o 3

2. Tmperial special rapid .. e .o .o e e . 1

3. Wratten and Wainwright’s drop shutter .. - .o e 2

4. Imperial special rapid .. .o .e .o e 4

5.' ’ DO. ’ i g . e 10

6. Do. - ... .. .. .e o . .. b

7. Deo. .- .e .o .o .s .o .. 2

Total .. 24}

leaving 79.;_ seconds for changing thé plates, i.e., an average allowance of 13}

seconds between each exposure. The intervals actually available were less than this,
because 10 seconds were allowed after the 5th exposure to enable Mr. Slater (who
kindly undertook the exposure of the last two plates so that I might get a sight of the
eclipse) to enter and me to leave the dark room. This reduced the period available
for the changing of the plates to 693 seconds, Z.e., an average of a little over 111
seconds between each exposure—an interval which was just long enough (certainly
not too long) for the maneuvers whieh had to be performed with such large and hea
plates. Had the plate-holder, which had been specially devised by Mr. Michie Smith,
arrived in time, a large number of exposures could have been given with much
greater ease in the manipulations. Owing to the delay In the arrival of this plate-
holder, Mr, Michie Smith hagl light tight blackened teakwood boxes made, in which
the plates were exposed by lifting off the lid—an operation which even in the very
best hands is attended with the risk of moving the plate during its exposure, It
was a most gerious handicap on the workers, and no doubt a source of additional
anxiety to the Government Astronomer, who had anxieties epough without it. There
were seven of these boxes each containing a plate, they were stood up vertically
(in the correct order of exposure) upon the floor, to the left of the shelf on which the -
plates were to he exposed. The order of drill was as follows :—The box containing,
plate No. 1 was. placed on the shell and correctly centred by sliding it to the left,
until it rested against a ledge. The subsequent maneuvers, in each interval of 111

seconds consisted in loosening and partially lifting the lid clear of the box, holding it

for an instant, close 0 and in front of the box—this was done to. ensure that no move-

ment of the plate took place by contact of the lid with ‘the box at the moment of

replacing the'lid at the’end of the éxposure, closing it securely, lifting the plate box

uncovering—then making the exposure by lifting the lid away over the left shoulder,

off the ‘éhel‘f'andl%laﬁinig' it on'the floor to the right of the shelf, thien picking up the box

late No. 2, centering it- on ¢! ating the manedvers. Tt
requiréd many reliearsdls to acquire sufficient dexterity to perform these manipulations
in a limited working ‘space dnd to' complete the correct exposure’ of all the plates -

containing plate No. 2, centering”it' on the shelf, and " repeating

within the available time without accidentsl movement of any of them.! To erigble
me to see som'e'thiﬁi'(}f the eclipse, it was arranged that Mr. Slatér should come to -
the door of the dark room and at the 60th second ke was to call to me “are you
ready . This was calculated to taker}}llace towards the end of the exposure of plate -
No. 5. He was to remain outside until he received the answer “yes”, which I was.
to give after T had secured and put-away plate No. 6. -He had then to slip into:

s the ‘room ‘and stand against the wall behind me while I slipped out; and from that‘;“

stage he had charge of platés Nos. 8 and 7. Needless to say that the whole perform-
anée was rehearsed over and over again until absolute certainty was attained; it was
also répeated ' at night so as to be ‘.pregared' for a da}rk eclipse. Mr. Slater and I
adqired such precision and dextérity that in our final rehearsals we had usually
about 2 seconds to spare at the end. In spite of all these careful rehearsals, the
performance during the eclipse was less brilliant, for when Mr. Slater called to me at
the 60th second, the exposure of plate No. 4 only had just been completed. Now
doducting 74 seconds (the actual exposures given to the first four plates) from 60

seoonds leaves 52} seconds as the time ocoupied by me in chartging 3 plates, i.c., an;
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average of 177 seconds for each change instead of 111 seconds'as at the rehearsals.
I confess that 1 was all the time time conscious, of a tardiness, or I should say deliber-
ateness, in my movements chiefly from a desire to. avoid flurry during so critical a
period ; and 1 can only attribute the delay which occurred to this desire. Recognising
at the moment that I had lost time, I hurried the manenvers. tfor plate No. 5, exposed

it correctly and gave the word * yes” to Mr. Slater at the 80th second instead of at -

~the 64th second, having lost 16 seconds altogether. .Allowing. 10 seconds for us to

- exchange places and another 10 seconds for Mr. Slater to place plate No. 6 in correct
- position would bring the time. up to about the 100th second as the (moment‘ at which

the exposure was commenced of plate No. 6, which, was ito receive 5 seconds. The (

result shows that totality was over and that the limb of the sup appeared towards the
» very-end of the exposure (probably during the last second).. Plate No. T was also
_exposed, although totality had passed, S T T N
T therefore saw only the last 14 seconds or so -of the totil eclipse, and the
 general ithpression which it 'produced upon ‘ine was disappointiog,' us it appeats to
igm've been ‘upon many others. - When I emerged from the datk room I was amazed
"‘at the amount of light, having expected almost complete: darkness ; the landseape
dppeared as when viewed through deep neditral tinted spectacles. The' appearance
“of the sky around was leaden, while near the eclipsed #un it was filled ‘with brilliant

radisnce. I had just begun to realise the presence of streamers of brilliant light frem

|

" 'the coipfnﬁl‘ wargiu, when the words ¢ all over were givenvut, - . ‘
‘The develbpment of the plates was my pext  duty and was taken in,lili}'rnd,lix';i'ﬁje-
diately. after the eclipse,  All the plates were developed with pyrogallic acid and
_.sodium, carbonate, wi}th'sueh;bmodiﬁoations in, the strength of the déveloper as secured’

suitable to me for. obtaining the refults wished for.  The amount of ‘pyrogallic ‘acid -

never exceeded 2 grains to the ounce of developer, the proportion of ‘afihydrous
sodium sulphite to pyro. being as 4:1; the proportion of potassium bromide was
constant throughout, viz, § grain..to. each ounce of developer ; while the amount of

sodiur carbonate (cryst.) varied from 10 to 80 grains per ounce of déveloper. The '

*“freshrieds'and splendid cotidition of the émulsion coating bebame evident on: developing
the firt Plate, dnd T had 1o hés’itatiohs in-foreing the plate; which received the longest
“‘gxposiite, with stfeh freedofn frot fog as eould not be obtained upon plates nsually, met
%ith it the Tndiah market. ' T must eonfess that from prévious experidnce, I was some-
yriat atixioud ds to-the' behuviour of the gelatine on theImpetial ‘plates, but with
“* water 80 tmudki cooleb‘thar we'havein:Madtas thebo:plates behaved.’ admirably, even

Cthduigh they were tretited with' 2'lirge proportion:of-atkali thah:would have damaged

most films. Plates Nos. 1 and 2 having received short exposureswend expected’ to

show only the prominences and the inner-corona. They were accordingly develo

with 2 grains of pyro. to the,onnge, requiring altogether, in instalments, the mini-

mum dose of alkali previous’l&r ﬁlqeﬁ,ﬁdzi%&. ~%‘hén 1o i ’1‘81}5192@? ta's/:sfthﬁoﬁifng
"'the develdpment wasstopped; thp obijeat beingyas.inall.the snihsequent plates,to keep

.t the deposit - faitly: thinsand Ao )preberyé as admwelias possible; tha.gradgtioﬁs.o;fl light.

The remaining five plates were all developed ;ffit"enmtimlyz,’kéthe,,égbjeqtsbgime@ at
being (1) to prevent blocking up of the strongest lights of the prominences and the
inner corona and (2) to obtain ad mmeh-detail’ind extension of the rays and streamers

as pogsible, 1 -Lo.qecure these ends each plate was developed with a developer weak in ' -
sm;o ;and;i,l{?@ ium carbonate, beginning with 1 grain of pyro. to the ounce of .

"developer.” As the solution got discoloured and exhausted it was replaced with fresh

weak pyro. solution feoling my way along (so to speak) with'sthe alkahi; - 'Wihen' the
Alm yielded all it could be made to do-with gradually increasing doses of alkali, the
‘plate was washed and 4t was then rocked &uz ,t‘hpAnp,rp;al,idevglopenlfor a few moments,
When the desired strength was obtained in the wedk lights, the plté Has " Wadhed

v dnd Beed. | Plabesi Nos: 6 iand %y expobed. infler fotality was.over, and on;which the .

sun’s limb hadf4shed; weré devaloped with aideveldper weaker still in: YT0. 084 the
results are, I think, such as could scarcely have been obtained by any otﬁZr rgéthod o;

develepment. - Itis needless to say that the tentative method of development entailed -
an.enormous;expenditure of time over each plate and the physical exertion of mani-" "
pulating these large plates was most tedious. To handle such plates without infliets

ing some damage on Jhe film is a troublesome matter at the best of times; but to

manipulate them in such a small working space is a condition undenwhiehd shallmever

s on-the same:wiow: under idertical conditions.as.ta stop; exposnze, &
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i t thee éxperimehts, The'stxisty 18 too great and even'in the vary best
an%;iég?;ds"ﬁte‘ ih%&oﬁf of’ acéidetits. " 'That 'no 'damage occurred to dny of these
“Llates in the dirk ‘a0t was ‘as'grest & piece of good luck as ever befell ‘mei-'xA
Jgﬁﬂiéiéziﬁy rooiy ‘4nid 'bropeétly srrangetddark roorn is an bbsolute necessity where so
fitieh’ depd n’dé‘“riﬁo' thdfégultgof‘@emﬁbﬂs oonfi'uoted 'ins_ide?flt.‘* wNoti ‘only ithis,
‘bt the' Photogrél i’,"”xv"hﬁ ¥ ”ﬂﬁ“éxpé&{ltion'of“thlg tiature; is expected /{6 surn. out
“kKe ,‘,zg}y*v&tj-:‘wﬁ( thét He ‘dan, s@&m@f Hot Y grudged any time for the: developmont
" of 'thie plites;” FASibStitipbttant dutics bily begin when the! eelipse is: over. . The
aevelopméat’ 'Ry Toebett Tirge Plates doctipied the: remainderof : the day on “which -
 tho.eclipé ochrtél dnd the whole'st the'stext day I and T was them obliged to. leave
‘that very evgtiingiin'order to rejoin nry apﬁbi‘mm‘éﬁt‘}m:f\Madmr'v(r_it;tilmt%thq‘ipenodr'=of
e ”'ﬁ“épﬁtﬁifgm"" "1'was ‘obliged to takeé with - 'me; for !fi’ey:elopment’ln.‘M;idras,f the sten
u);rter plates which had been exposed in the ‘5 feet instrament:: Needless tosay
. thatat theend ofia; 3} days dusty journey these_plates were not quite ip sugh good
.-condition ss-they .tnight have been, bad there been fime to .develop, them at; fabdol.
. Isas obliged to put.those plates aside, in order to attend to my own. ph;"e'?smg duties,

_ the

. after Larrived .in Meadras; and the plates had.to be develaped during the. intervals of

" ..other,wark,.; ‘The. yresults .axe, not 'teohnjcally :e‘lual to 3th089, , &%pedpn gthﬂalafge

o o 1 vlates included. d Wein-
plates whioh:, wiere.developed at Sabdol.;. The }.plates, included, Wratten and Wai
;”%ﬁs special. drop shniter, Edward's ischromatic_and the Sundel} ti',‘fl!#?}f??ﬁzted

plates",‘ They were; each. developed .in accordance with ﬂ}emake;’s!f,orm 111&9, tjhe

isochgomatic lates being dealt with in covered dishes at a distance from & sm aﬂ ‘oop,
'l witidow; whidh wad oply uticoversd for éxamination of the plate. + i ST
{7 My nextiduiy oomsistel 1 makihg o doros of transparéricios fromyendH i ho
" seventeen nogatives,  This was dope Dy “copying thomi upon’ Tford" lanterdl “plates.
y,SQVGD: Saalt L RELDTA 13:5 A N L TR S TR SO YT LT Y :)}i‘f};a;‘i:f
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