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This is a transcript with some added footnotes (there were none in the original) and images 

of an account written by Professor John Carroll of the expedition he organised in 1935-36 to 

observe a total eclipse of the Sun in Omsk, Siberia (55°N,73.4°E).  Carroll was particularly 

interested in the solar corona, a volume outside the photosphere that is normally unseen 

because of the brightness of the Sun but which turns out to have extraordinary properties.  

The inner part of the corona is called the chromosphere, for it has a distinct red colour.  The 

corona can be seen, photographed and details measured during a total solar eclipse.  

Carroll, along with his chief technician C G Fraser (the technician responsible for G P 

Thomson’s apparatus), had designed a novel coronal spectrograph that promised a better 

performance than other instruments.   

The article describes the scientific and logistic preparations that were needed, the journey, 

reflections on the Russia of the times1, the precise timing of events during the eclipse and the 

journey home.  The original article appeared in the Aberdeen University Review, vol. XXV 

(1937), pp 14-29.  I have also added a postscript. 

Solar Eclipse, 1936: Aberdeen Expedition. 

By PROFESSOR J. A. CARROLL. 

OBSERVATIONS of total eclipses of the sun have a twofold aim. The astronomer wishes to 

gain all the information he can about the sun. Science is continually providing new methods 

and tools of investigation, and the astronomer is often able to bring these to bear on his own 

problems. It is only during total eclipses that certain solar phenomena are observable and, 

while these may not differ greatly from one eclipse to another, yet he is able to extract more 

and more information each time he observes them by using newer methods or making 

observations of a novel type.  

The physicist would like to make certain experiments in his laboratory, but cannot do so for 

lack of means of maintaining his apparatus at a sufficiently high temperature or a sufficiently 

low pressure, whereby he could gain information about properties of individual atoms, 

valuable, say, in elucidating the behaviour of discharge tubes such as the familiar neon signs 

outside our shops and theatres. In the atmosphere of the sun, technically termed the 

chromosphere, there exist just the conditions he would like to produce in the laboratory, but it 

is only during the brief period of a total eclipse that the solar atmosphere is observable in any 

detail. At other times the light from the main body of the sun is overwhelmingly greater than 

the light emitted from the chromosphere.  

By great good fortune the moon moves in just the right way to come between us and the sun 

from time to time and is just large enough to cover the sun completely.  For a few seconds, 

just before the sun is completely covered, the chromosphere (solar atmosphere) is left 

uncovered while the main body of the sun is screened, and the chance to make the 

observations is at hand.  As the motions of the heavenly bodies have been observed for 

generations with all the accuracy attainable, it is possible for astronomers to-day to calculate 

with great precision many years in advance where the sun and moon may be expected to be. 

By calculations of this type we can tell when they will be apparently in the same place in the 

sky, that is to say when there will be a total eclipse, and further we can find the shape and 

 
1 Joseph Stalin was then General Secretary of the Communist Party of the Soviet Union and effectively dictator 
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position of the shadow cast by the moon on the earth's surface. In this manner, years in 

advance, "eclipse maps" are prepared showing the portion of the earth's surface over which 

the shadow of the moon will travel, and on such maps the date and time of passage of the 

shadow are marked: In any one place total eclipses are rare events, happening only once in 

about 125 years on the average, though partial eclipses (when the moon covers only part of 

the sun) are common. Total eclipses are not so rare, however, if the earth as a whole is 

considered. There is one every few years, but this means that he who would observe them 

must travel to do so, as he cannot in a single lifetime expect even one to come to him.  

First and foremost in deciding whether to observe any particular eclipse comes the question 

of accessibility. The region traversed by the moon's shadow may be entirely in polar regions 

or entirely over the oceans, in tropical desert or in inaccessible mountains. It must be borne in 

mind that the observations to be made are not simple eye observations, but commonly 

involve the use of elaborate instruments and the transport of equipment weighing many tons. 

It must be possible, moreover, to feed and house several observers for the six or eight weeks 

requisite to set up and adjust the instruments used in the more elaborate observations. 

However, supposing the "belt of totality", as the track of the moon's shadow on the earth's 

surface is termed, is accessible for the purpose in view, there remains the question of whether 

the eclipse will last long enough to make useful observations and if there is a reasonable 

chance of clear skies for observing.  

National and International Committees exist and meet regularly to confer about eclipse 

observations, and commonly it is well known what the observations are that it is desired to 

make. If the circumstances of a given eclipse are such that only a few of these can be 

undertaken, then it will not be observed unless these are observations involving very little 

cost in time or money in preparation and requiring only a short stay on the site chosen with 

small and simply erected apparatus. 

Every five years or so there comes a total eclipse passing over accessible country, with fair 

weather prospects and sufficient duration to make all types of observation possible.  

Then come elaborate discussions to settle the programme of observations, without undue 

repetition, yet securing some duplication and adequate spreading of the observers along the 

track, so that some may succeed though others may fail owing to unfavourable weather. It is 

fortunately rare for the whole of the track, several thousand miles long, to be cloudy, and it is 

some consolation to the observers who are "clouded out" to reflect that their colleagues 

elsewhere will almost certainly have had good fortune.  

The observations which we in the Natural Philosophy Department in Aberdeen desired to 

make were such that a fairly long duration of totality was necessary, and also the best quality 

of atmospheric steadiness, i.e. absence of "shimmer" or twinkling as well as a clear sky. 

Moreover, as optical instruments requiring a very steady temperature were to be used, we 

needed to be near a good electrical supply, so that automatic regulation of temperature by 

heaters and refrigerators could be provided.  

The eclipse of 1936, June 19, bid fair to provide the circumstances we needed. It crossed 

accessible country in several places, notably Greece, Asia Minor, Siberia, and Japan. Greece 

and Asia Minor were excluded, as there the sun would be too low in the sky to get good 

atmospheric conditions (stars twinkle much more near the horizon than near the zenith);  
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Japan was not as good for our 

purposes as Siberia because the 

eclipse took place there in the 

afternoon while in Western Siberia 

it took place in the morning, and 

this was more suitable for the 

observations to be made. Weather 

prospects did not vary very greatly 

along the track, but certain regions, 

notably in the neighbourhood of 

Tomsk, Omsk, and somewhat to 

the west of those places, were 

better than elsewhere. Krasnoyarsk, 

where totality lasted longest, was 

hopelessly inaccessible, a fifty mile 

journey by rafts down the Yenesei 

being required.  

All this was discussed early in 

1935, and inquiries made from all 

sources about accessibility, 

transport, housing, and the 

provision of various facilities.  

There are only some few hundred astronomers in the world, and as they travel from one 

observatory to another fairly often, and hold triennial conferences, and are all interested in the 

same topic, they are more intimately known to one another than workers in any other field of 

science. It is possibly partly due to this and the very great degree of international 

collaboration among astronomers that the eclipse observer's way is invariably so well 

smoothed for him by the thorough and painstaking co-operation he receives from the 

countries he proposes to visit to make his observations. The U.S.S.R. proved no exception to 

the rule that every facility is granted and all help given most readily. Indeed the extent and 

accurate detail of advance astronomical and meteorological information provided was 

unprecedented. We were able to choose possible sites very easily, and the next stage was that 

of determining on a particular one in view of facilities, transport, housing, and cost. Omsk, 

we were advised, could, of the places specially suitable on purely technical grounds, provide 

the best housing conditions and electrical supply; moreover, as it lay only a few miles to the 

north of the main Trans-Siberian railway it would be easy to get there with any quantity of 

equipment. Finally the difficulties likely to arise owing to the high cost to the foreigner of 

living in the U.S.S.R. were overcome by special terms granted to all foreign scientists coming 

to observe the eclipse, and the serious delay likely to arise in attempting to arrange transport 

of goods from abroad across Russia and Siberia was avoided by special orders from the 

central authorities expediting customs formalities and ensuring direct transit in special vans 

for the goods.  

With a fair idea of approximate cost and general circumstances it was possible to formulate 

the provisional programme. We decided to aim at three major observations: (1) a high 

aperture high dispersion spectrograph for exploratory work in the infra-red region of the 

 
The 1936 total eclipse path (blue), courtesy Fred 

Espanek. The red dot marks Omsk. 
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chromospheric and coronal spectra; (2) interferometer study of the corona; (3) an attempt to 

use an echelon spectroscope to study the detailed structure of lines in the visible 

chromospheric spectrum. This programme would need five observers to carry out all the 

work on the site in Omsk and to operate the instruments during the eclipse itself. Items 1 and 

3 involved much incidental technological research and. the construction of new instruments, 

item 2 involved the reconstruction with improvements of an instrument previously taken to 

Canada in 1932. Clearly enough to keep the department busy for the eighteen months 

available. 

It is difficult to give the uninitiated any idea of the immense amount of detailed investigation 

of methods and materials, of design and test of instruments and of general organization 

required in an undertaking of this kind. 

To take  the items in the programme in order, No. 1 required no difficult construction or 

design, the instrument could be made in a few weeks and involved no radical departures in 

design from well-known practice, the main point to settle being the type of plate to use for the 

photographs. The farther into the infra-red we could photograph the better, but the plates 

sensitive farthest have poor keeping qualities and the plates of various makers differ widely 

in their other properties. Several months were spent in careful comparison of many types of 

plate and in measuring their sensitivity to decide on exposure.  This is a common part of 

eclipse preparation, as plates are used which have no ordinary commercial applications, or 

are used under quite unusual conditions. Manufacturers, such as Ilford, Agfa and Kodak, 

make special batches of plates in their research laboratories and send them to us for test and 

report. Item No. 2 required similar extensive photographic research. The photographs to be 

taken with this instrument would be taken in green light only, and plates specially sensitized 

for this green light had to be made and a special lamp, giving the right sort of green light, 

designed and made. The fastest, most sensitive plates unfortunately cannot show fine detail, 

and those capable of showing fine detail might be so insensitive that when exposed in the 

instrument to the somewhat feeble light from the corona (which is about as bright as the full 

moon) nothing would show. Quite elaborate measurements and special tests are needed to 

ensure the best choice. In this instrument were two optically flat glass plates which had to be 

thinly coated with some reflecting material, so that some light was reflected by them and 

 
Carroll’s coronal camera, from a photograph in the Aberdeen University Natural 

Philosophy Collection 
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some transmitted. For the end in view the higher the reflecting power the better, but 

unfortunately there is considerable loss by absorption when reflection is high. Again, careful 

measurement is needed to determine the greatest allowable reflectivity. Moreover, some 

metals are better for such mirror surfaces than others, and silver and aluminium (the two best) 

had to be compared in detail. These very thin coats of metal ar best deposited by distillation 

of the metal on to the glass surface in vacuo. Apparatus for doing this had to be constructed 

and assembled, and means devised for measuring the amount of metal deposited without 

removing the glass from the vacuum chamber. With regard to the last instrument it suffices to 

say that as it was completely novel, it had to be designed and constructed in every detail from 

scratch. Many interesting points of optical and mechanical design were involved, but the 

most important feature of this instrument, one shared in a lesser degree by No. 2, was its 

extreme sensitivity to temperature changes.  

All optical parts suffer distortion if exposed to fluctuating temperatures, and while steady 

temperatures are easily achieved in the laboratory, this had never been attempted in the field. 

Eclipse observers in the past, and increasingly to the present day, have been conscious of the 

need for sheltering their instruments so far as possible from the daily variations of 

temperature, and have done the best they could with well-ventilated shelters, shades, screens, 

and padding. Our particular programme made accurate temperature control essential, and we 

had to decide between accomplishing it and abandoning at least one of the items. In view of 

the. importance to all eclipse observing of establishing some reasonably simple and reliable 

technique of thermostatic control, we decided to make the attempt. Meteorological 

information collected by Russian observers over fifty years or more gave us adequate 

knowledge of the conditions of temperature range and variation to be met. They were pretty 

severe. Maximum day and minimum night temperatures differed by some 20° F., and not 

only that but in the space of a few days this variation might take place about a low or a high 

mean value, that is we might be working with cold nights (40° F.) and cool days (6o° F.), and 

in a few days change to warm nights (70° to 80° F.) and hot days (90° to 100° F.), and in a 

few more days be back again. Clearly, as the eclipse was to take place about 9.30 a.m., both 

heaters (to warm the instruments at night) and refrigerators (to cool them by day) would be 

needed.  

The instruments are not pointed directly at the sun since, as the sun is moving across the sky 

all the time, the pictures taken would be blurred unless the instruments were moved to follow 

it. It is impracticable as a rule to move the instruments in this way. They are large and heavy, 

weighing often several hundredweights, and are firmly anchored to concrete piers built on 

solid foundations in the earth. The sun's rays are reflected into the instruments by a mirror, 

which is arranged to rotate about an axis parallel to the earth's axis at just the right speed to 

compensate for the motion of the sun and so provide a perfectly steady reflected beam. Such 

an instrument is termed a coelostat. 

Thus if the instruments can be grouped together in a fairly compact manner they can be 

housed in a single enclosure or hut and the light from the coelostat admitted through a small 

hole (a foot in diameter say) opened only during the eclipse, or for brief intervals beforehand 

for adjustment.  

We decided to house the instruments in a double walled wooden hut lined with felt and 

painted white outside, so that as much heat was reflected as possible and the double walls and 
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lining made heat flow into or out of the hut as slowly as possible. This hut was set up in the 

laboratory in Aberdeen and measurements taken to determine the heating power and size of 

refrigerating plant necessary to deal with the temperature variations expected, and finally the 

whole equipment, hut, heaters, refrigerators and automatic controls were assembled, tested, 

and dismantled and packed for transport, some thirty crates and pieces weighing two or three 

tons in themselves quite apart from the actual observing instruments.  

Quite an important side line is the preparation and accumulation of the innumerable 

miscellaneous stores and equipment, ranging from tools, surveying instruments, canvas, rope, 

wire, and similar technical impedimenta, to studs, paper, shaving soap, "flit"2, towels, cotton 

wool, pins (safety and other), and "mascots". The usual list resembles a catalogue of a 

remnant sale at a general emporium, and we were advised that in the U.S.S.R. small supplies 

are exceedingly hard to obtain, at any rate quickly, so our list was more comprehensive than 

usual, and included a very complete medicine chest, full camping equipment, cigarettes, and 

a host of minor technical equipment, screws, nails, flash lamps, hurricane lamps, batteries, 

spares for the radio set (for receiving time signals), etc. Though not consuming much money 

this part of the preparatory work takes much thought and time and is of enormous 

importance. For the successful and timely completion of the work of erection on the site 

much depends on proper choice of auxiliary gear. It is hard to think of anything we did not 

take, but we needed all we took (except the camp bedding), and needed nothing we had not 

taken. Experience is, of course, the most important factor in this part of the work.  

Next a word about the personnel. Observing an eclipse in this manner means some three 

months' absence from home, and it is not merely a matter of obtaining money to cover the 

expenses of trained observers, but of finding trained observers who can be freed from other 

work for the necessary period, including at least some of the preparatory work at home.  

Sometimes a good deal of technical help is available on the site from professional people 

living nearby, doctors, engineers, science teachers, surveyors and so forth, who can help with 

much of the constructional work and can readily learn the comparatively simple operations of 

the instruments themselves. It is a cardinal principle in designing eclipse instruments to keep 

the operations to be performed during the duration of the eclipse itself as simple as possible. 

The strain of the previous weeks is quite severe and the excitement of the occasion intense, 

and even with very full rehearsal it is essential to avoid all possible complication of actual 

manual operations. Usually, however, help of this kind is uncertain and may not be available, 

so one must endeavour to obtain the aid of similar people from home who may be willing and 

able to assist. Astronomers are fortunate that their subject makes a strong general appeal and 

that eclipses in particular interest the educated layman, so such help is often forthcoming, and 

well qualified observers will volunteer to assist at their own expense. I was fortunate enough 

to have the assistance of two volunteers for the expedition to Omsk, and so could undertake 

the whole programme contemplated with a party of five. In addition to myself, the party 

consisted of Miss F. M. McBain3 (of the staff of the Natural Philosophy Department, 

 
2 Likely insecticide used in a spray pump 
3 The future Mrs Sadler, see her entry in 
https://homepages.abdn.ac.uk/nph120/astro/AUAst/AUAstronomers.html 

https://homepages.abdn.ac.uk/nph120/astro/AUAst/AUAstronomers.html
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Aberdeen University), Mr. E. G. Williams4 (of the staff of the Solar Physics Observatory, 

Cambridge University), and the two volunteer observers, Mr. S. I. Luck5 (B.Sc. in 

Engineering, London University), who had the welcome addition to his technical 

qualifications of speaking Russian fluently, and Mr. W. M. Alexander, a graduate of 

Aberdeen6, and an experienced traveller with a keen interest in science and an excellent 

knowledge of Russian. He was very diffident about his ability to help us, but found, I fancy, 

there was plenty for him to do. Some of us had learned some rudiments of Russian, but I was 

early discovered saying, when I was asked if I had met so and so, “Oh, yes, I forget him quite 

well”, and Miss McBain found herself waiting expectantly for a visitor to whose knock she 

had replied, not “Come in” but “Sit down”! 

Thus, with some seventy-six cases of instruments, crates or packages, weighing some five tons 

in all, the five of us set sail from London on 22 April 1936, for Leningrad, on the M.V. Felix 

Djerjinsky. 

A brief summary of our equipment may be of interest, and serve to give some idea of the work 

of erection and adjustment on the site:- 

 
4 Carroll and Evan Gwyn Williams (1905-1940) had both spent time at Mount Wilson Observatory in California 
and at the Solar Physics Observatory at Cambridge, where Carroll had been Assistant Director before coming 
to Aberdeen.  In 1937 Williams moved to the Radcliffe Observatory in Pretoria as an Assistant. 
5 Sidney Ivor Luck (1887-1954) produced a book Observations in Russia [339 pages, Macmillan & Co, Ltd, 
London 1938] based on his experience of the trip and his conversations with locals.  See Appendix  here. 
6 Presumed William M’Combie Alexander BL (1900, later LLD), who became (or was already) a journalist. 

 
The party outside the hut at Omsk, from a photograph in the Aberdeen University Natural 

Philosophy Collection.  John Carroll is central, Flora McBain on his left.  Williams is on 

his right, Sidney Luck on his far left and W M Alexander on his far right 
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(1) The three main instruments and the coelostat. 

The site selected has to be surveyed, true north and south found, and concrete piers built to 

take the instruments, which must be aligned with very great accuracy.  

(2) The shelters for the coelostat and instruments and a large marquee. About another ton. 

(3)  Chronometer, theodolite, and wireless set. 

(4)  Heating and refrigerating equipment. 

(5)  A host of laboratory appliances and tools. The instruments cannot be sent out adjusted 

ready for use. All optical parts are packed separately and must be placed in position and 

adjusted on the site. Rectifiers, transformers, mercury lamps, lenses, auxiliary microscopes, 

telescopes, and measuring instruments must be taken, as well as a very complete set of wood 

and metal-working tools. 

(6)  Miscellaneous stores. 

The voyage to Leningrad is via the Kiel Canal and lasts five days. This is hardly the place for 

a description of Russian ways of life. We were mostly too busy to spend much time inquiring 

into Russian habits and customs, but thrown as we were in Omsk into close contact with 

Russians of all types and standards for some eight weeks, in a place where the last stranger 

was Amy Johnson, who landed there on her flight to the East, we naturally gained some idea 

of their outlook and manner of living. I was, for my part, most impressed by their enthusiasm 

for the present regime, despite its hardships, and by their universal friendliness and 

hospitality towards us. The Felix Djerjinsky differed little from other medium sized boats 

crossing the North Sea. It was clean and well kept, the cabins commodious, and the meals, 

while rather "picknicky", were ample and of good quality.  

We arrived in Leningrad on 28 

April and remained there until 

3 May. We were met at 

Leningrad port by Dr. B. P. 

Gerasimovic, Director of the 

Poulkovo Observatory, and 

some of his staff, who made us 

very welcome and assisted us 

through the customs. The 

customs officer was 

exceedingly puzzled by one 

item in my luggage - a small 

velvet stuffed toy dog, taken as 

a mascot. This we found later 

puzzled many, the idea of a 

mascot being either new to the 

Russians, or forgotten by them 

in the troubled years since 1917. Small articles like this toy dog have scarcely yet found their 

way into life in the U.S.S.R., where people have been far too busy producing urgent 

necessities, and such trifles as they have turned out being by our standards very poorly made, 

 
Pulkovo Observatory photographed by JSR in 2013, 

restored after devasting German bombardment in the 

siege of Leningrad in the early 1940s. 
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this small dog excited the liveliest admiration. The supply of apparatus of living, both 

domestic and commercial, in Russia is in a curiously mixed state at present. They have just 

emerged from what must have been the most glorious chaos in history. At enormous cost in 

money and effort the organization of major supplies, food, and heavy industries, has been 

completed at last, and the stage of damage to valuable machinery by incompetent bungling is 

definitely past. There is still acute shortage of technicians, but there are some and will be 

more, and fully competent ones too. The educational ladder is extraordinary, to one 

accustomed to our methods, but it has the immense merit of producing the people wanted, 

and with a wastage that, if it be larger than ours, is yet, in my opinion, far less serious.  

Roughly, the scheme appears to be as follows. If anyone wants to take any course, or to learn 

to do anything, he is allowed to start on it at the lowest level. If he can do that he may 

proceed, until he fails at some stage. That ends his career as a would-be specialist, and he 

must seek ordinary employment. Thus of some few hundred students entering on the 

surveying, astronomical, and geodetic course at the Siberian Academy, there emerge at the 

conclusion of five years some six or twelve really first-rate men (or women) thoroughly 

qualified in theory and practice, graduates of whom any University might be proud. Of those 

who fall en route, most fall early and no harm is done; they are still young and have lost 

nothing nor have they become unfitted for other work. Those who fall out later have often 

gained sufficient training for it to be an asset in gaining employment, or may be assistants to 

more highly trained men. It was with somewhat rueful feelings I compared this to our own 

system of scholarships or bursaries to the University, based on the ability to score marks in an 

examination, in subjects often bearing little relation to the future activities of selected 

candidates. Our system has the defect that students of mediocre talents may nevertheless 

spend three or four years in the University and at the end be worse off than their 

contemporaries who have not attended a University at all.  

Whatever the means, there is no doubt that, the best products of the process are an excellent 

end. No doubt the number of real scientists in Russia is nearer 400 than the 400,000 (or 

whatever the figure is) existing on paper. But the 400 are uncommonly able, and a visit to the 

Optical Institute in Leningrad impressed me enormously. 

The eclipse preparations and organization of our Russian astronomical colleagues was 

excellent in every way. Russian astronomers have always held a high place, and, while during 

the acuter phases of the revolution the astronomers suffered from neglect, they suffered no 

persecution, and under the new regime they are well provided for and will retain their place, 

by the ability in their ranks and by the recognition by the central authorities of the need for 

equipment. There were some ten or more Russian expeditions with varying aims at different 

places along the track, their two main parties being one at Ak-Bulak under Dr. B. P. 

Gerasimovic, and the other at Omsk under Dr. Balanovsky. We saw the excellent equipment 

of both parties, and of course witnessed the whole of the work in Omsk, with nothing but 

admiration.  

We were excellently housed and fed in Omsk, rooms on the first floor of the Inn Soviet 

Siberia being placed at our disposal, and a bus took us out and back daily to the camp, some 

six miles to the north of Omsk itself, where, on the grounds of State Farm No. 54, we erected 

the instruments. 
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We made rather severe demands on some local resources, and it is pleasant to be able to say 

that no effort was spared to provide for any need of labour or materials. Probably the most 

severe demand was for a steady electrical supply for some weeks before the day of the 

eclipse. This was vital, as our heating and refrigerating plant had to be in operation for some 

ten days before the eclipse and at least a week longer to allow for proper testing and 

adjustments. As we were well outside the town, in a region supplied by a single line, this was 

hard for an already overloaded supply to meet, but by installing special transformers and lines 

we were assured a satisfactory supply for long enough. 

Preparations proceeded in much the usual manner, delays due to bad weather alternating with 

good periods, pleasure in completing some portion of our task marred by anxiety over delay 

in some other part. One afternoon the most alarming noises came from the compressor of the 

refrigerating plant. We hastily shut down, and after an exhaustive examination discovered 

that a leak in the high pressure line had allowed a serious quantity of the refrigerant to escape. 

We had a cylinder of spare "Freon", the refrigerant used, but could not quickly arrange to 

measure out the required amount. A pair of scales in the communal store of the farm would 

serve us excellently and could be used immediately, but the shop was busy and the scales in 

use. We explained our need to the Director of the Farm and on learning that fifteen or twenty 

minutes' use of the scales would suffice us, he at once closed the shop for half an hour! This 

was typical of the efforts made to assist us at all points. Red tape was never allowed to 

interfere with the expeditious pursuit of our programme. Thanks to the excellent pre-

arrangements of the special committee of the Russian Academy of Sciences and to the special 

arrangements made by Intourist, we were able to make plans in London before leaving that 

left remarkably little to be arranged on the spot. We owed much to the Soviet Ambassador in 

London, M. Ivan Maisky, who showed the liveliest interest in our task, and helped 

enormously by practical suggestions and by expediting negotiations in advance, so that we 

were able to set forth without financial anxieties and with the assurance that nothing save the 

forces of nature would be allowed to hinder us. Intourist even offered to guarantee fine 

weather, and what is more, succeeded in providing it.  

 
Omsk, marked on the right, Leningrad (St Petersburg) central and Aberdeen, left, marked 

on Google Earth.  The distance from Aberdeen to Omsk is about 5000 km 
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19 June found us tired but ready, and it was apparent by an hour or so before eclipse time 

(10.30 local Russian time) that we were going to be fortunate. There were a few small clouds 

about, but nothing to cause anxiety, and the last stages of preparation were completed in an 

atmosphere of cheerful anticipation.  

 

 
This was the only picture in Carroll’s article, scanned from a photocopy during the 

Covid-19 pandemic. Top, interior of experimental hut – looking left from door showing 

echelon, interferometer, one cooling coil of refrigerator plant and thermostat. Centre, 

general view of camp, experimental hut in foreground. Below, North-west of 

experimental hut showing coelostat, motor and compressor of refrigerator, and window 

emitting light from coelostat to instruments in interior of hut. 
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In an undertaking of this kind, where only some 130 seconds are available for all the 

observations, the aim of the observers is to secure the maximum amount of information in 

that time. All the observations are photographic, and are measured and examined in detail 

later, a task that may occupy many months. For ten days or a fortnight before the eclipse day 

rehearsals take place, and every item is enacted with as close an approach to reality as 

possible. It is usually too dark to see a clock or watch, and moreover the observer can rarely 

distract his attention from the manipulation of the instrument to look at a clock face, so it is 

always arranged that someone counts seconds in a loud clear voice and· the programme is 

arranged "by numbers". The counter's task, while apparently very simple, is one of 

considerable responsibility and demands close attention. The time of commencement of 

totality is calculated as closely as possible beforehand, and is generally known to an accuracy 

of two or three seconds. Chronometers are carefully checked by wireless time signals, and 

their errors worked out so that the “zero hour” is set at some particular moment, say x hours, 

y minutes, z seconds, and some five minutes before this all persons take up their stations. 

Two minutes to go - one minute to go, is called by the leader or person appointed and at, say, 

thirty seconds to go, the counter, who is stationed by the coelostat outside the hut, starts 

counting 30 – 29 – 28 – 27 ... and so on down to 0, then 1 – 2 – 3 ... and onwards. He stands 

by the coelostat to keep a friendly eye on it and to make any small adjustments to it required 

by the observers at the instruments. One of the observers will be watching the progress of the 

partial phases through a suitable eyepiece attached to the instrument he is operating, and at 

the exact moment of complete obscuration of the disc (main body) of the sun calls GO. He 

must not be early, or plates will be ruined by premature exposure, so that there is ordinary 

sunlight on them, and he must not be late or the chromosphere will be partly covered up. The 

corona is on view all through totality, but the chromosphere is only visible for some eight 

seconds or so at the beginning and end of totality. The GO may come at 0 or it may come a 

few seconds earlier or later, whenever it comes the counter drops his count and picks it up 

again as if GO were the count of 0, and, following the beats of his metronome, carries on I, 2, 

3, . . . and all subsequent operations follow this "revised" count. A few operations have to 

begin before totality commences, but the exact timing influences only the termination of 

those. Each observer knows that he must execute such and such a movement at, say, 30, some 

other (e.g. changing a plate) at 63, and so on until the call of OVER denotes that the period of 

totality has ended and all but a few observations then cease. Every item must be rehearsed, 

even the time "off", if any, for the observer to take a peep at the eclipse with his own eyes. As 

we were all but one inside the experimental hut which enclosed the instruments, it was 

necessary to decide exactly when and in which order the observers would leave their 

instruments temporarily to go outside for thirty or forty seconds to look at the spectacle in the 

sky. This can nearly always be managed as there are exposures of sixty to ninety seconds to 

be made during which the instruments can be left unattended, and some instruments only 

operate near the beginning and end of totality, leaving the observer free except for the time 

occupied in adjustments that may be necessary to alter the setting of the instrument from that 

appropriate to observations at commencement of totality to that required for observations 

near the end. In addition to our three main instruments certain other observations, important 

but simple in character, were made. We were fortunate to obtain observers for those purposes 

from the staff of the Great Northern Telegraph Company, a Danish Company having a station 

at Omsk, staffed by about five Danes, who, being familiar with electrical instruments, were 

able to give us the aid required, and needed little or no instruction beyond mere explanation 
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of what had to be done. These people were most kind to us during our stay in Omsk, and 

exceedingly hospitable. Whenever we had any free time, which was, I fear, very seldom, they 

were only too pleased to entertain us, and gave willingly of their own time. The one whole 

day off we took was on 1 June. We spent it with them on a most enjoyable picnic at a spot on 

the banks of the Irtysh, some sixty kilometres away from Omsk, returning to our labours 

much refreshed for the complete relaxation and change.  

There are usually some observations and exposures to be made after the eclipse is over before 

the plates and films exposed can be developed. These are mainly for the purpose of 

"standardizing" or calibrating the photographic materials used, but may depend on waiting 

for a clear sky, and so the results cannot be known immediately. Fortunately, although the 

sky became cloudy after totality, it cleared for a short while in the afternoon and these other 

exposures were completed. By eight o'clock that evening all our plates were developed, and 

we knew we had been lucky. Not everything has succeeded perfectly, but we estimated 

something like 75 per cent achievement of our aims, and were well satisfied, and more than 

thoroughly tired.  

The Russian expedition near us had also had success and we now eagerly awaited reports 

from other stations. They came in, Kustanai - clouded out, Ak Bulak (where the other large 

Russian expedition and a large American expedition were stationed) - clear. Not for many 

days did we hear that the other British expedition - in Japan - had met with poor weather and 

had only partial success, some exposures at the beginning of totality and then nothing. 

There remained the arduous and not very welcome task of packing up, but it was far less 

arduous than the same task after a cloudy eclipse, as I well appreciated, this being my first 

clear eclipse after four consecutive cloudy ones! 

Everyone at Omsk was delighted at the successful outcome. It is customary for one's hosts on 

these occasions to arrange a big celebration for "eclipse night", but, while enjoyable, it is a 

mixed blessing to the observers. They have rarely had much rest for days before, and after the 

eclipse are much more anxious to sleep than to do anything else, so that a long dinner, with 

formal speeches, is rather an ordeal. We were then not altogether unrelieved when the 

banquet arranged for the night of 19 June was postponed a couple of days; Gorki7 had died 

the previous day and the whole nation mourned him. All festivities were cancelled or 

postponed, the eclipse feast included. When the 21st came, we were still pretty fatigued, but 

by then could enjoy an "evening out", and even try to make speeches in Russian. The banquet 

was most interesting. It was very long, lasting from 8 p.m. till after 3 a.m., with excellent 

Russian food and wines. The speeches were in excellent vein, and all quite short. Our hosts 

were the Omsk Regional Administration, and they rounded off our welcome charmingly and 

effectively. Civic pride is every bit as strong in Siberia as in Scotland, and conversation with 

the officials we met in and around Omsk showed them keen in the extreme, and the people 

had a lively appreciation of the enormous improvements that had taken place in the year or 

two that had elapsed since the administration took charge of the Region.  

So our work came to an end, and with the instruments packed up and despatched to the 

customs sheds at Leningrad to await our arrival we turned towards the coast en route for 

 
7 Maxim Gorky was a Russian writer who had supported Marxist-Leninist ideals well before the Russian 
Revolution of 1917. 
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home again. Intourist, who had supervised our domestic arrangements in Omsk by sending 

out a special agent (as Omsk is not open to tourists), now arranged our return journey, and 

provided us with a most interesting and enjoyable tour in southern Russia. We visited the 

Crimea, a beautiful Riviera, swimming at Sebastopol being among the high lights, and 

returned to Leningrad in time to attend to the various formalities concerned with our return 

and the return of the equipment, spending several hours revisiting the observatory at 

Poulkovo, talking "shop" with the astronomers and hearing of the adventures of the other 

eclipse expeditions.  

The measurements of the plates are now nearly completed. We were very fortunate on the 

whole. The temperature control, a wholly new venture, worked excellently under severe 

conditions. The instruments themselves performed well. Our most striking and immediate 

results were from the infra-red spectrograph. This was largely due to the arrangements made 

to obtain plates quickly from the manufacturers. These infra-red plates spoil very quickly and 

need to be kept on ice. We were able to arrange, with the help of the British Embassy in 

Moscow and the U.S.S.R. authorities and the Poulkovo Observatory, to get plates direct from 

Berlin to Moscow and thence by air to Omsk, where we immediately placed them on ice, and 

so had plates for the eclipse which had been received only a week before and were still in 

good condition. 

Our expedition was not a large one, but our equipment was extraordinarily elaborate, and in 

its devising and construction called forth all the resources of the physical laboratory of the 

University. It is pleasant to be able to say that our equipment excited unqualified admiration 

from all who saw it, and did credit to the University. On the financial side, both from the 

University and from private benefaction the expedition received generous help, 

supplementing the Government Grant. No item had to be excluded from our programme of 

observations on the sole ground of expense. In conclusion, I wish to express my personal 

appreciation of the magnificent cooperation received from all sides - public bodies, private 

individuals, and commercial firms. Local interest was strong and took a very helpful practical 

form. The staff of the Natural Philosophy Department worked day and night for the last six 

months of the preparatory period, and a special tribute is due to Mr. C. G. Fraser, the 

scientific instrument maker to the department, and to his assistants for the beauty and 

perfection of the mechanical parts of the apparatus. To Dr. B. P. Gerasimovic, the Director of 

the Poulkovo Observatory, we are irredeemably indebted. On him fell an immense burden, as 

not only had he his own expeditions to organize, but he supervised personally the whole of 

the arrangements for foreign expeditions. Somehow or other he always managed to answer 

the scores and scores of questions on technical or general matters that I showered on him for 

a year before sailing. In the U.S.S.R. he was always accessible and ready to deal with our 

troubles, as if he had no other concern in life, with a promptness and efficacy that left us not 

less astonished than grateful. 

Carroll described some of the results of the expedition in the article J A Carroll “The Total 

Solar Eclipse of June 19, 1936: Observations at Omsk” Nature volume 138, pp 349–352, (29 

Aug 1936).  https://doi.org/10.1038/138349a0. 

Postscript 

Organising a substantial astronomical expedition is a major undertaking and no-one reading 

the above can doubt that Carroll was up to the job.  In 1942 he was seconded to the 

https://www.nature.com/nature
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Admiralty, partly because he had been a promoter of the use of calculating machines for 

solving numerical problems but he quickly became Assistant Director of Scientific Research, 

a post that surely leant heavily on his organisational skills.  He stayed with the Admiralty 

after the war, relinquishing his Professorship in 1946. 

At the Admiralty Carroll did not put aside his interest in the solar corona for on 20th May 

1947 a promising solar eclipse was to take place with a track over Brazil.  Carroll, by then 

Director of Physical Research at the Admiralty, wrote to the University Court in 1946 asking 

for the loan of equipment listed as: 

Iron 45° base for coelostat 

Iron bed plate for objective interferometer 

Objective interferometer housing and plate holder 

6-inch triplet lens for objective interferometer 

Sundry small optical parts for adjustment of objective interferometer 

DC mercury arc lamp for adjustment of objective interferometer 

Echelon grating 

Collimator for echelon spectroscope 

Base and mount and camera for echelon interferometer 

Optical parts for echelon interferometer: 

(a) 3 fused-quartz flats for image rotator 

(b) concave 6-inch mirror 

(c) three 60° prisms 

(d) plane mirror 

Thermostatic relays(two) 

Sundry optical and mechanical parts 

Coelostat hut 

Wooden interferometer lagging 

 

One can assume that this list is a more detailed list than that given in his Aberdeen University 

Review article of some of the essential items Carroll took to Omsk.  The Court acquiesced.  The 

expedition was ‘on’ and the equipment was flown out under the auspices of Alan Baxter who 

had been a Natural Philosophy Assistant from 1935 and appointed Lecturer in 1938. On the 

leg of the journey over West Africa on 13th April 1947, the British South American Airways 

airliner coming from Lisbon crashed in fog at Daka-Yoff airport in Senegal, killing Baxter and 

5 other passengers out of a total of 9.  This list above becomes a partial list of equipment 

presumed lost.  

 

Appendix 

 

This appendix quotes from Captain Sidney I Luck’s book Observations in Russia (MacMillan 

& Co. Ltd., London 1938).  The book is an extended diary of the expedition, concentrating on 

the people Luck went out of his way to speak with in order to gain an impression of Russia 

under Stalin, some 20 years on from the beginning of the revolution.  Luck was born in 1887 

in Zamość in SE Poland, then controlled by Russia, and spent 18 years effectively in Russia 

before his family moved to London.  He graduated from the Royal School of Mines and in 

1912 went to Broken Hill in Australia where he became a mining surveyor.  He joined the 
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Ansacs during WW1 and then the British army, rising to the rank of Captain and being awarded 

and OBE.  Luck was one of five in the British Eclipse Expedition under Prof. Carroll, 

sufficiently technically competent to lend a hand when needed but clearly given a lot of free 

time to use his fluent Russian to speak with all he came in contact with.  His diary creates a 

fascinating picture of Russia prior to the onset of WWII. 

 

Carroll contributed a 21 page foreword to Luck’s book, similar in many ways to his Aberdeen 

University Review article and containing in places even more detail.  The following excerpts 

quoted from Luck’s diary cover the aspects of the expedition proper in his own words, though 

he acknowledges Carroll’s overview of his writing. 

 

Friday, the 15th of May.  Most of the instruments are out of the packing cases, ready for 

installation when the wooden hut is erected. This hut, 14 ft. by 12 ft., we brought out in sections 

all the way from Scotland, with little damage except a few scratches on the white paint. 

C[arroll] is a splendid leader, a hard worker and the most versatile man I've come across. He 

is mathematician, astronomer, surveyor, carpenter, plumber, chemist, electrician, and 

bricklayer. He does everything and does it well. He can dislodge a particularly obstinate 3" 

screw from a wooden case with as much deftness as he can adjust the theodolite for vertical 

and horizontal collimation. Watching him at work has become a fascinating pastime for the 

Sovkhoz storekeeper, familiarly known as Hercules. 

 

Improvisation is of the very essence of the work of an Expedition stationed several thousand 

miles away from its base. In this respect it resembles an army in the field; the successful sapper 

is he who can improvise. Here in Omsk it is not always possible to get spares, and therefore 

there was often need to improvise something nearly as good, as when C. with a discarded 

cigarette tin and a pair of shears, made up a missing part of our primus stove. The bricklayers 

hinted that they would not work on the Sunday, as it was their "day out". For, curiously enough, 

State Farms still adhere to the seven-day week with Sunday as the day of rest. “They needn’t 

bother to return at all” said C. “I’ll finish the brick laying myself”. 

 

And he seemed to enjoy doing it all, too, which must be great fun.  Our friend, Hercules, assured 

me today that C. would be voted in the State Farm, unanimously, a shock worker!  That’s praise 

indeed! 

 

……………………………………. 

 

Wednesday the 20th May.  Luck spoke with everyone from Party officials, State Farm 

managers, to the bus driver, hairdresser or whoever he met wherever he happened to be.  His 

book is a treasure trove of everyday stories.  The following gives a flavour of his narrative. 

 

A youth of about 18 years of age, employed at the State Farm here as a labourer, came over to 

wish me good afternoon and to inquire the time. He looked shabby and his trousers were torn. 

As he could make no headway at school, and was not too keen on learning a trade, he had 

drifted to unskilled labouring, which in Russia is described as "black labour." How is business 

today?” I asked him in the accepted Russian form. To my surprise, he replied in verse  
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Business is brisk 

The bureau is busy writing 

They pay you a rouble 

And put it down as two. 

 

Our camp was visited every afternoon, after school hours, by the young boys and girls of the 

State Farm. These children caused a great deal of annoyance to our guards, whose business it 

was to keep out all strangers unless they came on business. We were supplied with three guards, 

working in eight-hour shifts, so that our instruments and equipment were constantly under the 

watchful eye of a sentry complete with loaded rifle and fixed bayonet. There was only one rifle 

amongst the three of them - an old pattern one with a long bayonet and without a magazine. 

 

The children were chased away from one end of the camp only to reappear smiling at the other 

end. They were as naughty and as mischievous as healthy children of that age should be. 

 

Outstanding in appearance and intelligence amongst them was a twelve-year-old boy, Yurie, 

the son of an official on the farm. Yurie was black-haired and blue-eyed and was perfectly 

formed. He was keen on birds and could talk intelligently about them. He disliked the 

sparrow and called it the thieving sparrow, though he, himself, was not averse from robbing 

nests of their eggs.  

 

Today he was in a reminiscent mood and related in some detail how three years ago there was 

such a shortage of food that he was made to eat horse flesh, yes, and even dog's flesh. When I 

expressed surprise he appealed for confirmation to the elder children near-by. “Quite right,” 

said a girl of some 14 or 15 summers. “And we weren't allowed to go out alone because of 

bandits. And the bandits were not all big bandits. There were lots of boy bandits who were as 

bad as the big ones. We called them 'bezprizorniki' (the homeless ones, the waifs and strays). 

They had neither fathers nor mothers to look after them and went wild." Yurie was pleased with 

the girl's testimony. He felt that his reputation for veracity, challenged by “uncle” as he called 

me) had been re-established." You see, uncle, I was right" he said. Now,” he added. "things 

are different. No more horse flesh and no more bandits.  I get lovely eats and I am allowed to 

play in the fields.” 

………………………………………………… 

 

Sunday the 24th May  We were visited today by the secretary of the Regional Executive 

Committee, an important Soviet official. He was accompanied by his daughter, a chubby-

looking little girl of about twelve. He arrived in a Ford and introduced himself. "I have heard 

so much about your Expedition, do you mind my looking round?" He evinced an intelligent 

interest in Professor C.'s work.  

 

It was necessary to keep the coelostat protected against the vagaries of the weather, when it 

was not actually in use. The small sectional hut, which we called the kennel, was brought out 

to Omsk for this purpose, but it was not quite so mobile as Professor C. wished it to be, so I 

called yesterday on the foreman of the forge, explained the situation, and asked for his help. 

He promised to do what he could. Today he appeared with another fitter and within an hour 

or so the base of our kennel was fitted with a couple of old axles and four disused cast-iron 
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wheels. He made a track out of a couple of lengths of angle-iron bolted to two heavy planks, 

buried in the ground on each side of the coelostat column. The kennel could now be run 

backwards and forwards along the track. That was improvisation and speaks volumes for 

the change that has come over Russia since the first five-year plan. The old stories about 

tractors rotting in the fields for the lack of a bolt are not true today. Russia still suffers, 

however, from a lack of modern hand-tools. Our two visitors handled our saws, hammers, 

screwdrivers, and adjustable spanners with great care and admiration. The nail-extractor 

particularly appealed to them. " If only we had such tools!" said the foreman with a sigh. 

 

………………………………………………… 

 

Friday the 19th of June.  Sidney Luck’s account of the day of the eclipse. 

We were up at six this morning, and in camp before eight. Although our bus had never suffered 

any mishap we took this extra precaution in case of accident. 

 

By means of the radiators and the refrigerator, the temperature of the hut had been maintained 

for some days at about I5.5º C, the expected temperature of the outside atmosphere at mid-

totality. As the morning was sunny, we spread a couple of tarpaulins over the roof of our hut 

to avoid too sharp a rise of temperature. 

 

During the previous week we had carefully rehearsed our allotted tasks. Rehearsals were held 

at the exact time of eclipse and under conditions analogous in every detail as far as possible 

to those of eclipse day. We now had another and final rehearsal. This morning the instruments 

were finally checked and the automatic mechanism of the film feeder was tested. The cameras 

were loaded with the precious plates and films which had been kept on ice till this morning, 

for the most sensitive plates spoil quickly unless kept at a low temperature. One parcel of plates 

arrived from Berlin via Moscow by air only a week ago and was therefore quite fresh. 

 

Professor C. had devoted considerable time in Aberdeen in experimenting with special 

photographic plates of different makers for his three instruments. The sensitivity of various 

emulsions had to be measured carefully before deciding on exposure that would at the same 

time give fine detail. Unfortunately, fine detail and sensitivity don't always go together.  

 

Our Danish friends had come to help and were now standing by with thermometer and photo-

electric photometer to take periodic readings of temperature and sky brightness.  

 

Crowds of people had gathered in the neighbourhood but were kept at a distance by armed 

guards. 

 

A Russian " substratostat ", with pilot Tropin and astronomer Kulikovsky, was getting ready to 

take off with the object of photographing the corona from a height of about 9,000 metres. 

 

The radio station reported that the conditions were not "very good at the moment" at Ak-Bulak, 

where the principal Russian Expedition and the Harvard University Expedition were stationed. 
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Our own sky was blue and clear except for some thin high clouds known as cirrus. The most 

sensational moment, from my point of view, was to see the moon begin to bite into the sun at 

the exact moment calculated in our tent some days ago. Somehow it seemed queer that the 

human mind could work out with such minute precision the movements of two celestial bodies, 

one of which is 93 million miles away from us. That astronomers and mathematicians take this 

sort of thing in their stride is recognised as a matter of course. But to see their calculations 

come to life, as it were, was quite uncanny. That was the sensation I felt when, watching 

through the telescope of the theodolite, I noticed the beginning of the partial eclipse, "first 

contact" as it is called. This phase lasted for about an hour, the sun appearing at first as if 

someone had bitten a piece out of it. This piece was getting bigger and bigger, while the sun 

assumed the shape of a crescent that was getting smaller and smaller. The temperature now 

began to drop to 18.4º C, 18º, 17º, and so on, finally reaching 13.7º C, a drop of about 5º within 

an hour. The tarpaulins were removed. The”glory hole”- the hole in the hut which admitted 

the beam of light reflected from the coelostat, was opened. and the radiators and compressor 

were switched off. 

 

Four members of the Expedition were at their posts inside the hut. I was stationed outside to 

look after the coelostat. 

 

Our Expedition took photographs of the spectra of the corona and the chromosphere. None of 

the instruments was pointed directly at the sun. As the sun is moving all the time, the 

instruments would have to be moved to get satisfactory unblurred photographs. But the 

instruments are heavy and bolted to concrete columns. Hence the use of the instrument termed 

a coelostat. Our coelostat mirror was a specially silvered glass mirror suitably mounted on a 

concrete column outside the hut. The rays of the sun striking the mirror were reflected in a 

beam, which was kept in a constant steady position by means oi clockwork mechanism rotating 

the mirror round an axis parallel to the earth's axis at a speed calculated to compensate for 

the motion of the sun. This beam passed into the hut through the "glory hole”, entering the 

instruments either direct or by means of suitably placed mirrors. 

 

Commencement of totality was, of course, calculated beforehand, chronometers checked by 

wireless time signals, and zero hour set. "Five minutes to go”, reported a voice from inside. It 

was like getting ready for going "over the top". The carefully adjusted metronome placed near 

the coelostat was ticking off the seconds loudly and unmistakably. "Two minutes to go”, was 

the next signal. "One minute," "thirty-two seconds, thirty-one, thirty" and so on down the scale 

till Professor C. who was watching through his telescope for "second contact", shouted "Go". 

“Totality" had now begun, at 10.36 a.m. local time. The black disc of the moon was just inside 

the sun's disc, the two circles touching. From that "go", the precious 132 seconds, the duration 

of totality, were called out in unison with the carefully adjusted metronome, each member 

having to carry out certain duties in connection with the photography at definite moments. 

 

I watched the coelostat clock mechanism (for it was never quite as black as night) to satisfy 

myself that it was doing its job of turning the mirror. I exposed a couple of plates in amateur 

cameras to take direct "shots” of the corona. And whenever possible I kept my eyes on the 

corona. 
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Through my field glasses I caught a glimpse of “Bailey’s Beads". The moon's surface is not 

uniform; it has valleys and mountains. Thus when the moon's disc is just inside that of the sun, 

the combined arcs are not exactly coincident. There are glittering little ringlets lit up by the 

covered sun. These are the famous ‘Beads’. 

 

As the circle of the moon became concentric with that of the sun, the corona shone in all its 

glory. The brilliant ring and its wonderful streamers provided a spectacle I shall never forget. 

The corona is the outer garment of the sun and envelopes the " chromosphere ". This in its turn 

comes next to the "photosphere", the face of the sun itself. The corona is thus nearest to us but, 

owing to the strong light from the sun, it can be seen only during a total eclipse. The oddly-

shaped streamers seemed several times longer than the diameter of the sun. Their character 

and shape vary from eclipse to eclipse. I detected the "prominences", flames of incandescent 

hydrogen, on the chromosphere. Just as totality began I saw, through my little prismatic tube, 

what is known as the "flash spectrum", that is, the bright line emission spectrum from the 

chromosphere seen when the sun is all covered but for the chromosphere and corona. It is 

so called because it flashes out just as totality begins. The spectrum of the corona was 

magnificent and I could never hope to do justice to a description of it. The various “lines", 

particularly the "green line ", were beautiful. The counting had now reached 120. Only 12 

seconds more to go. 

 

Suddenly, in a twinkling, there came a complete change. The bright lines of the coronal 

spectrum, which I was watching through the prismatic tube, turned dark.  

 

We had reached the "third contact" and the sun was emerging again. it was as if the sun had 

said to the corona, "Now my child, you have had your 132 seconds. You have shown off long 

enough".  

 

During the comparative darkness of the "total phase” it was possible to see Mercury, Venus, 

and Mars in the neighbourhood of the sun. We had come to the end. The strain of the last month 

or so was over. What will the results show? Our party had worked so hard that we all hoped 

the photographic plates and films had done their job. Over 30 exposures had been made. Some 

will be developed today, some tomorrow. But it will be months before the scientific results can 

be fully known. 

 

Now press reporters wanted "impressions" for their papers. Press photographers wanted 

pictures. Cinema operators came next. "Don't just pose," pleaded one of them. "Pretend to be 

doing something with an instrument - any instrument." As the only exposed instrument was the 

coelostat, it received an inordinate amount of publicity, which was not quite fair to the other 

and more important apparatus.  The wireless station sent an urgent message to Professor C. 

for “a few words for the microphone”. … 

 

JSR 

 


