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pended the exhibits of those famous British bodies, the Royal Astro-
nomical Society and the British Astronomical Association. In spite of
the drawbacks, every scientific Canadian gazed long and lovingly upon
the work of his British relatives, and much of it was very fine indeed.
The Royal Astronomical Society exhibited, in brief, fourteen exquisite
plates by Dr. lIsaac Roberts, two large photographs of composite
drawings made from all the negatives of the total solar eclipse of 1882,
photographs of eclipses of 1870, '71, 82, '83 and '86, photographs of
compared spectra of the Sun and meteorites from D to K, series of
nine photographs of the great Sun-spot of February, 1892, spectra of
the Sun, Arcturus and Nova Aurigae, thirteen photographs of stellar
spectra, photographs from Greenwich Observatory including chart plates
of the Pleiades, catalogue plate with trail for orientation, w2 Cygni
(7 exposures), photographs of the Sun, photograph of Great Comet
of 1882, by Dr. Gill, and Captain Abney’s photograph of the infra-red
solar spectrum. The British Astronomical Association made a very fair
exhibit for so young a Society ; and showed that it is a virile one. The
display included various fine drawings and publications. Four drawings
of the Milky Way, made by Dr. Otto Beeddicker, were justly admired.
Not far off was Professor Lippmann’s very instructive and interesting
exhibit of photographs of spectra and other objects in colours. The
venerable and worthy Vatican Observatory was represented by a set of
valuable publications. The College displays were all interesting and
some absorbingly so. The people of the United States had reason to be
proud of the exhibits made by their greater seats of learning. As one
gazed upon the splendid showing of the American and German Univer-
sities, one, if he were from the Canadian side of the border, at least,
saw reason for regretting that not one British or Canadian University was
represented at Chicago. It is, however, gratifying to know that the sys-
tem of public education in Ontario received ample justice at the hands of
the Government, and of its head, the Minister of Education, there being an
extensive and, perhaps, unrivalled exhibition of books, apparatus, etc.,
which, it may be mentioned for the purposes of this paper, included the
following specimens of the handiwork of Mr. Mungo Turnbull, of Toronto,
a venerable member of this Society = An 18-inch terrestrial globe,
specially adapted for use in Public and High Schools ; an 18-inch celes-
tial sphere, so constructed that the student, having the whole combina-
tion of the stars and constellations before him, can carry on his studies
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within doors, and a 12-inch orbital moving globe, constructed to illus-
trate the four motions of the earth in its annual course round the Sun,
and also the beam of light constantly flowing from the Sun whose rays
illuminate that portion of the Earth’s surface which faces the Sun’ disc.
Astronomical displays, more or less elaborate in various, if not in all,
departments, were shown by the Universities of Harvard, Yale, Prince-
ton, Johns Hopkins, and the City of New York, and the Western Uni-
versity of Pennsylvania, while more or less ambitious efforts were made
by the State Universities of Michigan and Wisconsin, by the Clark,
Lehigh and De Pauw Universities (this latter showed one of the two
Chandler almucantars in existence), and by Ambherst, Carleton, Beloit,
Mount Holyoke, Smith, Vassar and other Colleges. Though others
competed in the modern astronomical field, Harvard came first with the
largest display, which included several hundred interesting photographs
of instruments and observatories in Cambridge, Colorado, California,
Chili and Peru; of stellar spectra, double-stars, star-trails, comets, clus-
ters, nebulae, solar corona, the Moon, Jupiter and his satellites, Mars,
Saturn and satellites, Uranus and three moons, Neptune and moon, etc.
But as one passed from case to case, from alcove to alcove, one could not
help taking a deep interest in the exhibits eloquent of the labours of
philosophers, some of them long since dead and gone to their rewards.
There seemed to be, after all, some evidence that in this busy world
there are many bosoms in which, on occasion, can spring into existence
lively sentiments of profound respect for and even something of grati-
tude to those who, for the love of Science, pure and simple, spent many
a weary hour in endeavouring to unravel her mysteries, and arrive at
the truth. Not infrequently, over some battered box, some rusty mass
of broken and bent wires, magnets, coils and cells, or over some con-
glomeration of rods, glass and wax, or over a puny thermometer embed-
ded by loving hands in cotton-wool, or over some faded daguerreotype, or
print, might be seen men, standing in that attitude of respectful sympathy
(too often reserved for the side of the grave of departed worth), for the
moment appreciating that they were in the presence of some precious
relic of a Henry, a Draper, an Agassiz, a Franklin, a Priestley, a
Kirchoff, a Guericke, a Magnus, a Helmholz, and even of a Fraunhofer.
A Philadelphia High School master, interested in Astronomy, to whom
the writer was introduced in Warner & Swasey’s section, asked the lat-
ter if he had seen the Magdeburg Cups shown in the collective exhibit
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(possibly most interesting to the passer-by) the first daguerreotype
picture of a human face taken (in 1840) by Draper of his sister, the
exposure (of ninety seconds) being made in full sunlight on the roof of
a building, and the lady’s face being dusted over with white powder to
aid the Sun in making an impression on the plate. The University sold
artotype copies of this picture, whose authenticity was formally cer-
tified by the present representative of Sir John Herschell, to whom
the picture was sent, and in whose family it remained until last year.
The Uuiversity showed the Morse battery by which, within its walls,
was sent the first telegram, and also the original of the following, the
first public message ever telegraphed : January 24th, 1838 : “ Attention !
the Universe by Kingdoms, Right-wheel,” a message stated, by the
appended legend, to have been almost prophetic in the words that had
been associated, as it were, by inspiration. Another deeply interest-
ing exhibit was that of the Henry Draper Memorial, which included
photographs of that lamented astronomer as well as of the Moon (1863)
greatly enlarged, and of the instruments with which he took photographs
(1872) of stellar-spectra and of the nebula in Orion, which were improved
upon in 1881 and in 1882, the year of his death ; also the photograph of
the comparison spectrum by which he discovered the existence of oxygen
in the Sun, the upper part of the spectrum being that of the Sun, the
lower being that of oxygen and nitrogen of air and showing the co-inci-
dence of bright oxygen lines with bright solar-lines. As it was in the
German Scientific Instrument Department, so was it in the German
University Department, which occupied a large space in the Liberal Arts
Building. The display was very elaborate. The astronomical and phy-
sical exhibit was especially interesting, not only because it was very com-
plete, but because it also contained precious momentoes recalling the past.
For instance, one might see Kirchoff’s original spectral apparatus, Fraun-
hofer’s terrestrial telescope, Helmholz’s electrometer, Magnus’ apparatus
for the expansion of gas by means of heat, etc., Fraunhofer’ heliometer,
used by him in 1814, and, having been reconstructed, used again for the
transits of Venus in 1874 and 1882, rusty instruments, wire, etc., used
by Gauss and Weber in their electro-magnetic telegraphic experiments,
and last, but not least, the original Magdeburg Cups constructed by
Guericke, to show the pressure of the atmosphere, and to which refer-
ence has already been made. Among the exhibits in the War Depart-
ment was the original specimen of the class of telescope invented in 1834
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by Captain Andrew Talcott, U. S. Corps of Engineers, for the purpose
of determining latitude by his method. The instrument was about three
inches in clear aperture, and had a focal length of forty-two inches. It
was intended to substitute for absolute zenith measurements in the
determination of latitude, the differences of zenith meridional distances
of two stars on different sides of the zenith, the stars being so selected
that this difference may be less than the arc embraced in the field of
view of the telescope to avoid the necessity of changing the position of
the telescope in altitude. Tacked to the telescope was a description of
it, and inserted in the War Department Catalogue was a remark by
Colonel King, the exhibitor, to the effect that Captain Talcott’s “ has
long been recognized as the most accurate method for the purpose of
determining latitude known to astronomers.”

One of the most interesting as well as instructive exhibits was that
made by the United States Navy, including, as it did, the model of an
armoured line-of-battle ship, which, as a compliment to the State where
the Fair was held, was called “Illinois.” Under the auspices of the
Navy Department, the Naval Observatory at Washington made a dis-
play of astronomical and meteorological and time-keeping instruments.
These were in the charge of Lieutenant A. G. Winterhalter, U. S. N.,
who proved himself to be a very efficient and courteous superintendent.
The exhibit was distributed in three or four small, but suitable, build-
ings near the lake shore and in the vicinity of the battle-ship. The
main building had two rooms.  The smaller was a dark room where
could be shown the solar image on a disc four inches in diameter as
formed thereon by the photoheliograph placed at a distance of about
forty feet. In the larger room was the display of the Observatory’s
time, chronometer and magnetic services with various objects of astrono-
mical and nautical interest. Certain instruments in the room were con-
nected with the Observatory at Washington, from which every day at
noon (Central Standard Time) a signal was received by telegraph. Around
the room were suspended clocks showing Greenwich, Paris, Berlin and
Vienna Times, as well as other clocks indicating Eastern, Central, Moun-
tain and Pacific Standard Times. Around the walls were also sus-
pended a series of beautiful original drawings of celestial objects. These
included Trouvellot’s famous drawing of the solar eclipse of February 29,
1878, made at Creston, Wyoming; Trouvellot’s drawing of the Omega
nebula, September, 1875, as seen in the great 26-inch telescope at
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where he and his party succumbed to the rigours of a Russian winter.
There were also six chronometers which were ruined during the dread-
ful hurricane at Samoa which, on the 16th and 17th March, 1889,
sunk the United States Ships Vandalia and Leipsic and drowned many
brave seamen. Mr. Lumsden dwelt upon various other matters con-
nected with the Exhibition, and closed his paper by saying that not by
any means the least enjoyable portion of the visit paid to Chicago was
the delightful half-hour spent with Mr. S. W. Burnham, who, though
the Clerk of the United States Court, and a busy man, finds time to
keep in touch with his beloved Science, and to whom the writer expressed
his regret that among the interesting exhibits at the Fair was not found
the 6 inch telescope, which, with himself, had grown famous.

TWENTY-FIFTH MEETING.

December 26th ; Mr. Robert B. Ellis in the chair. There was a fair
attendance of members. Among the letters read was one from Dr.
Joseph Morrison, M.D., Ph.D., etc., of Washington, promising papers.
Mr. Mungo Turnbull, of Toronto, was elected an Active Member. The
next meeting of the Society being the annual one, several important
notices of motion were given. Mr. Pursey, the Librarian, presented an
unusual number of publications, which included a copy of Prof. J. E.
Keeler’s admirably illustrated paper, “ Physical Observations of Mars
during 1892 ”; a set of and of

$ covering several years, and several volumes on various
subjects, the gifts of Mr. G. E.Lumsden and other members. On motion
of Mr. Thomas Lindsay, seconded by Mr. D. George Ross, all the officers
of the Society and members of the Council for 1893 were re-nominated
for 1894. Mr. Lumsden handed in a photograph of a pretty specimen
of frost tracery on a window-pane, and rough drawings, made at the tele-
scope on the 26th, of Venus and of Jupiter, as seen in bright sunshine,
about 4 p.m., both planets being visible on the clear sky. Mr. A. F.
Miller reported the presence on the solar disc of many interesting sun-
spots.  Seven groups, three in the Northern hemisphere and four in the
Southern hemisphere, were especially noteworthy. Mr. Lindsay called
attention to the very valuable scientific papers made available by the
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recent binding of the reports received from the Royal and other Societies.
In reply to a question, Mr. Elvins stated that many years ago, in the
course of a long series of solar observations, he came to the conclusion
that there was some relationship between the frequency of sun-spots and
the rainfall, and he undertook to predict the rainfall for each of the
years 1870 and 1871 ; the results were that he was out only about one-
quarter of an inch in 1870, and less than an inch in 1871.

Miss A. A. Gray read from Popular Astronomy a most interesting
article by Professor E. E. Barnard, of Lick Observatory, descriptive ofthe
very peculiar appearances presented on the mornings of October 21st,
22nd, and 23rd, by Brooks’ Comet (d 1893), and shown by photographic
plates taken by a long-focus Willard lens in a camera strapped to the
12-inch telescope. On the dates mentioned, the comet’s tail, previously a
straight and graceful one, appeared on the negatives to be shattered, dis-
torted and deflected by some agency at present not understood. The
comet had evidently collided with some resisting medium, though probably
of “ extreme unsubstantiality,” the detection of which was, in Mr. Bar-
nard’s opinion, of great importance. As these phenomena were wholly
invisible in powerful telescopes, this was but another hint of the greater
disclosures to come from the systematic application of photography,
“revealing to us wonders of a startling nature where the unaided eye
looks upon blank space.” Mr. J. A. Copland also contributed a paper
on the same subject, founded upon a special communication sent by Mr.
Barnard to Mr. E. W. Maunder, F.R.A.S., of Greenwich Observatory,
who published it, with observations of his own and copies of +$
Barnard’s negatives, in The London Daily Graphic. Mr. Copland's
terse paper was illustrated by these plates.

THE FOURTH ANNUAL MEETING

was, on the 9th of January, 1894, held in the Society’s Rooms, 19
McGill street, Mr. John A. Paterson, M. A., Vice-President, presiding.
The attendance was unusually large, and included many ladies. Mr.
F. H. Young, M.A., of Belleville, was elected an Associate-Member.

In pursuance of notice given at the previous meeting, Mr. Thomas
Lindsay, seconded by Mr. D. Geo. Ross, moved, That whereas much of
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all in its power to deserve and to sustain. For instance, Sir Robert
Ball, of Cambridge University, the well known writer and lecturer, had
replied, “1 shall, indeed, be proud to accept the very honourable distinc-
tion you propose to confer upon me. | esteem it a very high compli-
ment, and | only wish | felt more worthy of it.” Professor G. H.
Darwin, F.R.S., also of Cambridge, author of several important works,
wrote “ | shall have much pleasure in accepting the Honourary Member-
ship of the Toronto Astronomical and Physical Society if my nomination
is accepted by the Society. | beg leave to thank the Society in advance
for the honour which they propose to confer on me.” Professor S. P.
Langley, Secretary of the Smithsonian Institution, wrote, “1 have pleasure
in acknowledging the receipt of your communication in which you pay
me the compliment of asking me to accept Honourary Membership in
The Astronomical and Physical Society of Toronto. | beg to assure you
of my sincere appreciation of the action of the Society in this connection
and of my gratification in accepting the honour thus shown me.” Pro-
fessor E. C. Pickering, of Harvard, who had always taken a kindly
interest in the Society and had laid it under obligations not only by do-
nating the publications of his great Observatory but by promptly
answering various questions submitted to him, said “Your letter
asking if I should be willing to accept Honourary Membership in The
Astronomical and Physical Society of Toronto is duly received. In re-
ply, if I should be elected, | should accept with pleasure. With regards
and pleasant reminiscences for Mr. Carpmael, | remain yours faithfully,”
and, later, after notice of election, “ Please convey to the Society my
sincere thanks for this honour.” In his reply, the venerable M. Otto
Struve, of St. Petersburg, wrote, “ Only yesterday, | received your com-
munication that The Astronomical and Physical Society of Toronto will
honour me by nomination as Honourary Member. Probably my answer
will come too late for the annual meeting; however, | will not let pass
a single day without expressing my thanks to the Society for the in-
tended honour. In fact, | shall feel proud to be made an Honourary
Member in company of those men you named in your letter. Though,
at my age, | can hardly expect to make myself essentially useful to the
aims of the Society, | shall certainly do it if an occasion presents itself,
and with the greatest of pleasure. With respectful compliments and
thanks to Mr. Carpmael, very truly yours.” Professor Doctor H. C.
Vogel, of Potsdam, the celebrated spectroscopist, said, “ | beg you to
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Holmes’ Comet is within the belt of asteroids and it yet is a question
whether Holmes discovered a comet or a new asteroid. |If a group of
asteroids could separate from a common origin, may not re-unions or
collisions be also possible ?

V. The total solar eclipse of April 16th last, excited the greatest
interest. Two British expeditions went forth, one to West Africa and
the other to Brazil; two French expeditions were stationed on the West
African Coast. The American astronomers, under Professor Pickering,
were located in Chili. The study of the solar corona made a substantial
advance. Whether the corona is subject to rapid changes of form, or
not, will no doubt be answered from comparison of the photographic
plates taken by the observers. One result is already obtained, viz., that
the corona shares in the general rotation of the Sun’s disc. Photography
here asserts her claims as the most wonderful weapon of discovery since
the inventions of the telescope and spectroscope with which Astronomy
has been equipped. The corona has never been photographed without
the accompanying eclipse, and if there was no camera we should yet
know little, for all we know of the corona is told in the speeding
moments of an eclipse, and strong must be the nerve and clear the
judgment of the astronomer who can make his observations during the
critical moments of darkness, with an undisturbed mind. Fortunately,
however, for Astronomy *“the camera has no imagination, and the
imperfections of the photographic film, however numerous, are not of a
nervous character.”

VI. The Hungarian astronomers send their contribution to 1893.
Late photographs of the Moon taken by the Astronomer-Photo-
grapher of the Pesth Academy exhibit some unaccountable peculiarities.
The plates show hundreds of walls or embankments, seemingly about
200 feet high and from 125 to 200 yards in width on top. They run
parallel to each other, and appear to be from 1,000 to 1,300 yards apart.

V1l. The systematic study of aurora has received in 1893 a new
impetus.  As we know, Dr. M. A. Veeder, of Lyons, N. Y., has given
large attention to this study and he has formed a plan, in which our
Society has taken its own part, by which observers in the United States
and Canada may co-operate systematically in observing auroral displays.
It is confidently anticipated that it will become possible to give a simple
and complete explanation of the entire magnetic system of the globe,
and of the changes which it undergoes.
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