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INTRODUCTION.

The documents included in this fascicuus not being part of the
ordinary transactions of the Canadian Institute, their publication by
the Institute calls for a word of explanation.

During the winter session of 1878-1879 Mr. Sandford Fleming, one
of the earliest members of the Institute, communicated to the So-
ciety two remarkable papers—one on ¢ Time-Reckoning,” and the
other on “ The Selection of a Prime Meridian to be Common to all
Nations, in Connection with Time-Reckoning.”

‘These communications were of such world-wide interest, the
questions discussed were of such practical importance, that the
Council of the Institute thought it desirable that they should be
brought officially under the notice of as many leading learned
societies as possible, both on this continent and in Europe; this
seemed all the more desirable inasmuch as the suggestions made by
Mr. Fleming could only be carried out by the united action of the
civilized nations of the world, and such action could be best secured
through the intervention of the national scientific societies.

The Council accordingly addressed a memorial to the then Gov-
ernor-General, the Marquis of Lorne, requesting him to transmit
Mr. Fleming’s communications to the Imperial Government and to
the representative learned societies of Europe and America. His
Excellency kindly acceded to their request, and in forwarding the
papers to these scientific societies, ke invited them to communicate
to him their views upon the proposals discussed in the papers. Thae
rerlies received have been placed by His Excellency at the dlSpOS’ll
o the Institute, and are included in this volume.

In publishing these replies, and the other documents which
accompany them, the Institute is influenced by the desire to
vreserve a full and permanent record of the history of. this interest-
ing scientific movement, from its first practical discussion before
the Canadian Institute in the winter of 1878, until the virtual
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adoption ¢l Mr. Fleming's views Ly the International Scientific
LConference at Washington in 1884.

In a paper read during the last winter before the Canadian Insti-
tute and included in this fascicu/us, Mr. Fleming has given au inter-
esting history of the whole movement, he has pointed out the share
which many learned societies in Europe and America have taken in
the work. He has honourably mentioned the names of many
scientific men who have assisted in the discussion, nor has he
forgotten to notice in what way the Institute has helped forward the
movement. To his own continued earnest and honourable labours
in the cause Mr. Fleming has made no reference. This omission
the Institute is constrained to notice in justice to Mr. Fleming and
in justice to themselves. They may say what he has left unsaid,
that his efforts have contributed in no small degree to the adoption
of an initial Meridian common to all nations, and that he has un-
questionably been the initiator and principal agent in the movement
for reform in Time-Reckoning and in the cstablishment of the Uni-
versal day. The Institute cannot, perhaps, better express the debt of
gratitude which the civilized world owes to Mr. Sandford Fleming in
this connexion than by quoting from the accompanying paper from
the pen of the distinguished Astronomer Royal of Russiz, M. Otto
Struve: “It is,” he writes, ““through Mr. Fleming’s indefatigable
personal labours and writings that influential individuals and Scien-
tific Societies and Institutes in America and Europe have been won
over to the cause.” '

It is gratifying to the Institute to be able to put forward so honour-
able and independent a testimony to the value of Mr. Fleming’s
Jabours 1n this scientific revolution, and it is also to them a source of
satisfaction to reflect that Mr. Fleming's views were first communicated
1o the Institute, of which he is one of the eariiest and most honoured
members, and further. that through their printed transactions, those
views were Dbrought prominentiy under the notice o/ the scientific
world.
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ltead before the Canadian Institute, 20th Desember, 1884,

BY MR. SANDFORD FLEMING, C.M.G.

On the first day of the month, the President of the United States,
in his message at the opening of Congress, referred to the Interna-
tional Meridian Conference lately convened in Washington, in the fol-
lowing words :—* The conference concluded its labours on the first
of November, having with substantial unanimity agreed upon the
meridian of Greenwich as the starting point whence longitude is to
be computed through one hundred and eighty degrees eastward and
westward, and upon the adoption for all purposes for which it may be
found convenient of a Universal Day, which shall begin at midnight
on the initial meridian, and whose hours shall be counted from zero
up to twenty-four.”

The Canadian Institute is peculiarly interested in this announce-
ment. No society. literary or scientific, has taken a more important
part in the initlation of the wmovement to reform our Time-system,
of which the success is, to some extent, indicated in the President’s
words. It therefore appeurs to me fit and proper that I should
recall to your attention the various steps which from time to time
have been taken, so that we may possess a record of the events which
have led to the now almost general vecognition of the necessity for a
new notation.

Six years ago on several occasions the meetings of the Institute
were engaged in discussing the subject of Time-reckoning and the
selection of a Prime Meridian common to all nations. Papers were
read and arguments were advanced, with the view of showing the
necessity of establishing a cosmopolitan or universal time, by which
the events of history might be more accurately recorded, and which
would vespond to the more precise demands of scierce, and generally
satisfy the requirements of ntodern civilization. The proceedings of
the Institute for January and February, 1879, give at considerable
length the visws submitted and the suggestions offered to meet the
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new conditions of life. While on the one hand it was argued that
the introduction of a comprehensive scheme by which time could be
universally reckoned was highly desirable, it was equally maintained
that the determination of a common Prime Meridian for the world
was the key to its success, and that the esiablishment of such a
meridian, as a zero, recognized by all nations, was the first important
step demanded. )

These proceedings were brought under the notice of His Excel-
lency the Marquis of Lorne, then Governor-General of Canada.
In the name of the Institute, they were submitted, in the form of a
mermorial,* with the hope that His Excellency would see fit to lay
them before the Imperial Government, that they would by these
means obtain the attention of the several scientific bodies throughout
Europe, and that some general systematic effort would be made in
the right direction to secure the important objects sought to be
attained.

Through the good offices of His Excellency, copies of the Canadiun
Institute Proceedings found their way to the British Admiralty, the
Astronomer Royal, Greenwich, The Astronomer Royal for Scotland,
Edinburgh, The Royal Society, The Royal Geographical Society, The
Royal Astromomical Society, The Royal United Service Institute,
and other societies of eminence and weight in the United Kingdom.
Copies of the papers were likewise sent through the Imperial Gov-
ernment to the Governments of the following countries, viz. :

FRANCE, GERMANY,

ITALY, NORWAY axp SWEDEN,
THE UNITED STATES, RUSSIA,

AUSTRIA, BELGIUM,

BRAZIL, DENMARK,

JAPAN, THE NETHERLANDS,
SPAIN, PORTUGAL,
SWITZERLAND, TURKEY,

GREECE, CHINA.

In the year following, the American Metrological Society issued a
Report of the Committee on Standard Time. The Report bears the
name of Mr. Cleveland Abbe, the Chairman of the Committee,
and the date of May, 1879. It draws attention to many of the
causes calling for the establishment of accurate time, and the

* See page &7,
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attempts made since the establishment of the electro-magnetic tele-
graph to make the notation of time synchronous. While pointing
out that this result had been obtained in Great Britain through
the efforts of Professor Airy, Mr. Cleveland Abbe gave a list of the
various observatories on this continent which are in possession of the
necessary apparatus and force proper to furnish astronomically accu-
rate time by telegraph. Writing in February, 1880, while giving
the resolution adopted by the society, recommending the adoption
of accurate time by telegraph from an established astronomical ob-
servatory, Mr. Cleveland Abbe points out that the subject of accu-
rate time had been taken up by the Horological Bureau of the
Winchester Observatory of Yale College, and that the most perfect
apparatus had heen received for the purpose of distributing New
York time with the highest degree of uniformity and accuracy.

Mr. Cleveland Abbe’s own remarks on the subject are of high
value. He forcibly points out the difficulties and inconveniences un-
der which railway operations in America labour from the want of a
proper system of time. To show this fuct in greater force, he gives
the seventy-four standards then fellowed. These several standards
he proposed to set aside and replace by standards each differing one
hour, or 15° of longitude.

While vecommending this course, the Report sets forth that the
change could only be regarded as a step towards the absolute uniform-
ity of all time-picces, and the Society passed resclutions, that abso-
lute uniformity of time is desirable ; that the meridian six hours
west of Greenwich should be adopted as the National Standard to be
used in ccmmon on all wailways and telegraphs, to be known as
“ Railroad and Telegraph Time;” that after July 4th, 1880, such
uniform Standard Time shonld be the lezal standard for the whole
country, and that the State and National Legislatures should be
memorialized on the subject.

Mr. Cleveland Abbe in this report alluded to the previous pro-
ceedings of the Canadian Institute.

The active sympathy of the Marquis of Lorne greatly aided the
movement of Time-reform in its early stazes. In 1879, in his
official position as Governor-General, he had been the recipient of
the papers published by the Canadian Institute, and had transmitted
them to Great Britain, and through the Imperial Government to
the several European centres. In 1880, it was learned that the
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Report to the American Metrological Society. above alluded’ Lo,
would shortly be issued. Accordingly, advance copies were obtained
from New York, and, together with additional papers issued by this
Institute,” they were trausmitted by His Excellency to the following
Furopean Societies, and the special attention of their members was
directed to the documents themselves :

1. The Institubde France ..................... . L. Paris.

2. Société de Géographie ............... ..ol . Paris.

3. Société Belge de Géographie.. ............. .. ... Brussels.

-t. Konigliche Preussische Akademie der Wissenschaften. Berlin.

A. Gesellsehaft fiir Erdkunde ..........oooooiiiii Berlin.

6. Kaiserliche Akademie der Wissenschaften......... 4+ Viemna.
. 7. K. K. Geographische Gesellschaft............. ... .. Vienna.'

§. Nicolaevskaia Glavnaia Observatoria ................ Pultowa,

9. I'mper. Rousskae Geograficheskoe Obscheston ........ St. Petersburg.
10. Imper. Akademia Nauk ................... ......L St. Petersburg.
11. Société de Géographie.............coo il Geneva.

By this means attention was obtained for the subject in Europe,
and when I submit evidence of the fact, I think you will agree with
me, that no little of the success which has attended the movement
is owing to our late Governor-General. We must all acknowledge
how much we are indebted to him for the great personal interest he
has always shown on the subject. We are certainly warranted in
forming the opinion, that the dissemination of these papers, under
such distinguished auspices, awakened attentiom to the arguments
they contain, and prepared the way for the subsequent action tuken
at the International Geographical Congress at Venice, at the Geo-
detic Congress at Rome, and more recently at the Conference at
Washington.

Mr. Wilhelm Forster, director of the Berlin Observatory, enters
into the subject at length in a paper ¢ Zur Beurtheilung Einiger
Zeitfragen, insbesondere gegen die Einfiilrung einer deutschen Nor-
malzeit.” [A Review of some considerations on Time, especially
against the introduction of German National Uniform Time].

Mr. Forster proceeds to say: The British Government is now
transmitting, through its representatives, although at the same time it
declares iteelf neutral, a proposition which has been published by a
society of scientific men in Canada, which aims at the establishment

* See Conmnunications printed with this.
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of a cosmopolitan normal datum (Prime Meridian) and of Universal
Time, and also the establishment of 24 meridians of an hour apart,
by which local time will be absorbed. The first proposal Mr. Forster
describes as an important sign of the times and cvidently favours it.

He strongly protests against the establishment of a National Ger-
man Time ; but for railway business, and for such matters of commu-
nication as require precision, also for the form of expression of all
scientitic relations to time, Mr. Forster points out that a Universal
Timz common to the whole world is to be recommended.

Dr. G. von Boguslavski, in the Perdandlungen der Gesellschaft
fiir Erdkunde, (Transactions of the Geographical Society of Berlin),
commends the new scheme as it has been put forth in the Canadian
Institute papers, and foretells that it will be o matter of fact in a
short time.

Col. Aden, Director of the Military School, Belgium, has two
papers in the Bulletin de lu Société Belge de Géographie. He supports
the proposal to establish Universal Time, and expresses the opinion
that longitude throughout the world should have a common notation,
dating from one universally accepted Prime Meridian.

Col. Wauverman, President of the Geographical Society of Ans-
werp, in the Bulletin of that society, 1882, advocates the change,
and with ability meets the arguments raised against it, showing them
to be groundless and arising from a want of thoroughly understand-
ing the question.

In Spain, the proposals have met with full support. All the papers
issued by the Canadian Institute have been trauslated and published
in a pamphlet of 80 pages by the Revista General de Marina. The
translator, Don Juan Pastorin, an officer of the Spunish navy. is
warm in his commendation of the scheme, and takes a wise and com-
prehensive view of the whole guestion. The Spanish Government
secured the advantage of this gentleman’s services as Delegate to the
Washington Conference.

M. Otto Struve, the well-known Astronomer and Director of the
Imperiul Observatory, Pultowa, reports on the papers transmitted by
Lord Lorne to the Imperial Academy of Science, St. Petersburg.
He gives his adherence to the establishmentof Universal Time, based,
as suggested, on a Prime Meridian common to the whole globe, and
strongly advocates counting the houys in one series up to twenty-four.

In England, the Royal Society considered favearably both the
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establishment of a Universal Time and the determination of a com-
mon Prime Meridian. ‘While the present Astronomer Royal, Mr.
Christie, takes a favourable view of the question, his predecessor, Sir
G. B. Airy, reported unfavourably. The report of the Astronomer
Royal for Scotland, Prof. Piazzi Smith, is decidedly adverse. These
documents have been transmitted to the Institute.*

In Ttaly, the Italian Geographical Society has given its counten-
ance to & work by Mr. Fernando Bosari, who, in a pamphlet of 68
pages, reviews the whole question at length, and lays down three
principles : 1. The determination of a Zero-meridian ; 2. The estab-
lishment of Cosmopolitan Time based upon it 3. The notation of
the hours from 1 to 24 in a continuous series.

The question of Universal Time and the selection of a Prime Meri-
dian is discussed with ability in a paper published by M. Thury,
professor at the University of Geneva.

At the meeting of the Association for the Reform and Codifica-
tion of the Laws of Nations at Cologne, Prussia, in 1881, the
question of regulating time on the new system was considered and
resolutions moved.

In the same year (1881), the subject occupied the attention of the
International Geographical Congress at Venice, at which a Delegate
from the Canadian Institute attended. The general question was
warmly discussed, and resolutions adopted. The appointment of an
International Conference to meet at Washington, specially to consider
the question, was then suggested by the Canadian Delegate, and
warmly supported by gentlemen representing the Government
and scientific societies of the United States.* The President
of the Congress communicated the resolutions to the Italian Gov-
ernment, and Prince Teano, on behalf of the Italian Government,
undertook to conduct the official correspondence. Out of thisappears
to have sprung the important discussion at the meeting of the Inter-
national Geodetic Association at Rome, in October, 1883, when the
utility of Universal Time was recognized, and a special International
Conference for the establishment of a Zero-meridian for Longitude
and Time recommended.

Returning to this side of the Atlantic, the question of regulating
time for railway, telegraph, and civil purposes generally, was consid-
. ered at the Convention of the American Society of Civil Engineers,

* See Documents printed with this.
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held at Montreal, June 15, 1881, and a committee of men engaged
in the management, and familiar with the economy of railways, ap-
pointed to examine the question. The committee has reported from
time to time. They recognized that a proposition to reform the
geneval time system of the country was a problem beset with diffi-
culties, but it did not appear to them insolvable. It was felt, how-
ever, that the question affected so many interests that any change
could only be effected by general concurrence.

To attain the end proposed by this society, the papers bearing on
the question were printed, and a scheme modified on the proceedings
of the Canadian Institute was drawn up, under the title of « Cos-
mopolitan scheme for regulating time.”

I may briefly recall the features of the scheme.

There should be one standard of absolute time, a Universal Day,
based on the mean solar passage, at one particular meridian, the
Prime or initial meridian for computing longitude. This Prime
Meridian, together with the Universal Day, to be -observed by all
civilized nations.

There should be 24 secondary or Hour-meridians established,
15 degrees of longitude apart, beginning with the Prime Meridian as
zero.

To distinguish the Universal Day from local days, it shouid bear
the title of ¢ Cosmic Day.” *

Cosmic Time is intended to be used to promote exactness in chron-
ology, and to be employed in astronomy, navigation, meteorology and
in synchronous observations throughout the world. To be employed
in ocean telegraphy and generally in all operatlons non-local in
character.

The several twenty-four Meridians to be used as standards for local
time around the globe. Applying the system to North America, the
effect would be to reduce tbe standards to four or five, as suggested
by the Metrological Society.

A circular, dated March 15th, 1839, signed by Mr. John Bogart,
the Secretary of the American Society of Civil Engineers, was for-

> {Nots.—I may remark, that the designation ¢ Cosmic” was first suggested, independently,
by two Canadian gentlemen widely separated, by Mr. R. G. Haliburton, then in Algiers, and
Ly Mr. Thomas Hector, of Ottawa. The etymology commmends the use of the word. It has
been accepted by a number of societies and by many individuals as appropriate and

applicable.]
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warded to the leading men in railway direction, either as general
managers, superintendents or engineers, and to men of scientific attain-
ments throughout the United States and Canada. The papers thus
circulated contained eleven questions; and categorical rephes were
invited to them.

Replies were received and reported on at a Convention of the
Society, held in Washington on the 17th May, 1882. The scheme
submitted was generally and cordially approved.

An omphatic and unanimous opinion was expressed, that- there
should be established as early as possible a comprehensive system of
Standard Time for North America.

Of those who replied to the queries, ninety- hve per cent. favoured
the idea that there should be a common agreement between the
Standards of Time in all countries. That while we must primarily
look to our own convenience on this continent, it is proper to aim
at eventually attaining general uniformity among all nations.

Seventy-six per cent. were in favour of reducing the Standards in
North America so that they would differ only by intervals of one
hour, and ninety-two per cent. were in favour of a notation of the
hours of the day in a single series from 1 to 24, instead of in two
divisions, each of twelve hours.

The character of the replies received indicated that a lem‘n']xable
unanimity of opinion prevailed in every section of the continent
heard from. The Convention accordingly vesolved that an attempt
should be made to obtain European concurrence to the selection of a
Prime Meridian on which a Time-system could be definitely based.
But, failing to obtain this recognition, the people of the Western
Continent should determine a Zero-meridian for their own use and
guidance. .

It was thereupon resolved to petition the Congress of the United
States to take the matter into consideration. The American Metzo-
ological Society about the same time adopted a similar proceeding.
The consequences were that a Joint-resolution of the House of Re-
presentatives and the Senatc was passed, authorizing the President
of the United States to call an International Conference to fix on
and recommend for universal adoption a common Prime Meridian
to be used in the reckoning of Lougitude ond in the regulation of
Time throughout the world.

On the meeting of the American Association for the Advancement
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of Science in Montreal, in July, 1882, the subject was brought for-
ward, and all the documents were submitted and discussed. It was
agreed that the Association should co-operate with other bodies in
furtherance of the movement.

On two oceasions the Royal Society of Canada has had its atten-
tion directed to the matter, and this body has assisted in furthering
the determination of the problem by its co-operation and by cor-
respondence with the Government.

While some delay took place in summoning the International Con-
ference by the President, in consequence of diplomatic correspondence
on the subject, the yuestion was ripening on both sides of the Atlantic
for concerte | action. Indeed, a decision with respect to the regula-
tion of toeal Timne was anticipated by the Railway authorities in
Naeth Americy, who wdepied the systein of 1-our-standards which
nadd been prominently brought forward as described.

On November 12th of last year (1883) the new system of regulat-
ing railway Time on this continent came into opemtlon. There had
beon several preliminary meetings of railway nuwa%rs tho last
meeting was a Convention held in Chicago the previous October.
and it was then determined immediately to carry out the change.

Mr. W. F. Allen, the secretary of this Convention, who also took a
prominent part in effecting the adoption of the change, has given a
history of the events leading to it. Upon this gentleman mainly
fell the labour of arranging details, and he executed the difficult
duties assigned to him with consummate ability. In the words of
the historian, the traunsition from the old to the new system © was
put into effect withonsr any appreciable jar, and without a single
agcident oceurving.”  According to this authority the first newspaper
to advocate some change was the farlrond Gazette for April 2, 1870,
and it is claimed that as early as 1869 Prof. Charles I'. Dowd,
Principal of Temple Grove Lrulies’ Seminary, Saratoga Springs, pro-
posed @ system of meridians based on.the meridian of Washington at
intervals of one hour, by which railways should be operated, and
that an expression of his views was placed in the hands of the Presi-
dent of the New York and Canada Railrond. The proposition ap-
pears to have attracted attention in the Travellers’ Official Guide of
1872, In 1873 it was brought before the Railway Association of
America, not now in existence. A committee was appointed to ex-
amine into its mevits ; they failed to recognize its necessity, and
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recon.mended that the question of National Standard Time for use on
Railways be deferred until it more clearly appeared that the public
interests called for it.

Mr. Dowd's efforts to introduce a National Standard Time to meet
the difficulties which were being developed were at the time imper-
fectly appreciated. He, however, has had the satisfaction of seeing
a scheme unanimously accepted, and put in operation, which in
essential features does not materially differ from that which he ad-
vocated ; and he himself attended at the meeting of the Ameriean
Metrological Society, and took part in the proceedings when the
details of the new Time arrangements were officially narrated.

Prominent among those who have earnestly laboured to advance
the movement of Time-reform is the distinguished President.of Col-
umbig College, New York. Dr. Barnard has from the fivst taken
the deepest interest in the question, and few men have done so much
to bring it to a practical issue.* In the proceedings of the American
Metrological Society for 1881 will be found a paper prepared by Dr.
Barnard in 1872, and presented to an association which has since as-
sumed an international character, and is known as the association for
the Reform and Codification of the Laws of Nations. In this paper
Dr. Barnard recommends the selection of Greenwich as the Prime
Meridian for the world, and he submits the views he held at that
early date, which at this hour are of peculiar interest. He points
out that it is becoming a matter of greater importance every day
that there should be established some universal rule for defining the
calendar day for all the world.”

I have alluded to the valuable report of Professor Cleveland Abbe,
of the United States Signal Sérvice, to the Metrological Society, and
I cannot deny myself the pleasure of acknowledging the services of
the gentlemen with whom I have been associated on the special commit-
tee on Standard Time of the American Society of Civil Enginecrs,
Mr. Charles Paine, of New York ; Mr. Theodore N. Ely, of Altoona,
Pennsylvania ; Mr. J. M. Toucey, of the Hudson River Railway ;
Professor Hilgard, Coast Survey, Washington ; Professor T. Egleston,
of Columbia College; General T. G. Ellis, of Hartford, now unfor-
tunately deceased, and Mr. John Bogart, Secretary of the Society,

The American Society of Civil Engineers, since meeting in Mon-
treal, in 1881, has made persistent and continuous efforts in the
" common interest to advance the movement of Time-reform, having
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greatly aided in bringing about the important change carried into effect
w vear ago. This Society is now directing attention to a reform of
seavcely less importance, the notation of the hours of the day. At
the Buffalo convention in June last, this particular question received
prominent consideration in the address of the President, as well as in
the report of the special committee.® Since that date a correspondence
has taken place between the Secretwry aud the railway managers in
the United States and Canada. Already veplies have bee veceived
from the representatives of some sixty thousand miles of railway,
ninaty-eight (98) per cent. of whom have given expression to their
sympathy with the movement, to abandon the old practice of halving
the day, designating the two sets of twelve hours by the abbreviations
A M. and P.M., and are prepared to adopt a simple notation of 1 to
94 in a single series. The great telegraph interests of the country
ave likewise in full sympathy with it. The President of the Wes*ern
Union Telegraph Company, Dr. Norwin Green, states that heir
telegraphic traffic is equal to the trunsmission of forty-four million
messages a year, and the general aduption of the 24 o’clock system
(as it has been desiguated), would be cordially welcomed by telegraph-
ers. It wonld reduce materially the risk of ervors, and to the com-
pany over which he presides, he says it would save the transmission
by telegraph of at least 150,000,000 Jetters annually.

The branch literature beaving on the two questions of Universal
Time and the cstablishment of a Prime Meridian, has been enriched
by « series of papers which have appeared during the past year in
the ZInternational Stenderd, a magazine published in Cleveland,.
Ohio. These papers ave by the following gentlemen connected with

* In “ Nature” (London) of November 18th, the following appears :—*‘ However long the
“use of the ‘a. m.” and *p. m.’ tor distinguishing the two halves of the civil day may survive,
““ it seems probable that the more rational method of counting the hours of the day continu-
‘¢ ously from midnight through twenty-four hours to the midnight following, may before lony
* come into use for a variety of purposes for which it is well adapted, even if it should not yet
“ be generally employed. It seemns proper, therefure, to consider in what way ordinary watches
* and clocks could be best acconunmodated to such a change in the mode of 1eckoning. To place
“ twenty-four hours on one ctrele ronnd the dial, instead of twelve hours, as at present, secms
*“ the most natural change to mske; but in addition to a new dial, it would involve also some
“ alteration in construction, since the hour-hand would have to make oue revolution onlyin the

twenty-four hours instead of two. And there would be this turther disadvantage, that viw
“ hours being more crowded together, the angular motion of the hand in moving through the
““ space corresponding to an hour would be less—in fact, one-half of its present amount.” The
remedy pointed out in ¢ Nature” is extremely simple. 1t is the same as that recommended by
Committee on Standard Time of the Anerican Society of Civil Engineers, who reported at
Convention of the Society at Butfulo in June (1854) as follows :—¢“ It is proposed to adapt

2
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the International Institute :—Rev. H. G. Wood, of Sharon, Penn-
sylvania ; Professor C. Piazzi Smyth, Astronomer Royal for Scotland ;
Professor John N. Stockwell, Astronomer, Cleveland ; Mr. Jacob AL
Clark, C.E., New York; Mr. William H. Seairle, Pennsylvania;
the late Abbé F. Moigno, Canon of St. Denis, Paris; Commodore
Wm. B. Whiting, U. 8. Navy ; Mr. Charles Latimer, C. E., Cleve-
land ; and others.

Tt will be seen from what I have submitted, that the proceedings
have neither been few nor without success, and that since this Institute
published the first issue of papers on Time and Time-reckoning, the

“subject has received much attention on both sides of the Atlantic.
Societies with kindred pursuits, wmen of recognized merit in the
scientific world, have turned to its examination and aided in its de-
velopment. Some few men have acted in concert. The labours of
others have been independent. Some of these names I have been
able to record, but I fear that I neglect to include many of eminence
because they are not known to me. It is this varied and widely
diffused effort which has rendered possible the realization of the
practical results which I have the gratification to record, and all

“ clocks and watches now n use to the change by inscribing on the existing dials the new
* mmnbers of the afternoon hours - thinteen to twenty-four (13 to 24) inclusive—as in the Plise
Ao 1.

No. 1.

The only practical dificulty to be overcome is met by the eimple expedient of placing ou
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the members of this Society must equally join in the common satis-
faction in the measure of success which has Leen achieved.

Six years back, when the subject was discussed in this Hall, there
were probably not a few who viewed the propositions then submitted
as merely fanciful theories. Others, who did not refuse to recognize
their bearing, entertained the feeling that many grave difficulties
presented themselves to interfere with any successful attempt to
reform or modify usages so ancient as the computation of time. But
the Institute, as a body, was hopeful. Theaction taken by the Council
to extend the field of discussion and awaken the attention of foreign
communities, evineed confidence, arnd we may now ask, was this
confidence justified? What are the facts to-day? Twelve months
have passed since an important change in the notation of Railway
Time was made with general approval throughout the length and
breadth of North America ; a revolution in the usages of sixty millions
of people has been siler tly effected and with scarcely a trace that it
has happened. - That proceeding has been followed by events of
equal importance. On the 1st of October last a body of aceredited
Delegates from the different nations, on the invitation of the Presi-
den? of the United States, met in Conference to consider the problem

“* the face of the watch or clock a secondary dial, showing ke new atfternoon hours in Arabic
““ numerals within the present Roman figures.

““Plate No. 2 shows the secondary dial. 1t must be of hin nmterial ; and it has been
“¢ found that inade simply of paper and secured to its yposition Ly any gum which will adhere to
““ an enawcled surface, the object is attained without auny furthier alteration of the watch or
“ dock.

“ The Comuittee is aware that these seem trifling motters to bring under the notice of the
“ Cunvention, but questions of great moment not seldom hinge en sinail details. It is evident
“* from what has been set forth, that every person in the community may, at the cost of 2 few
“* cents in cach case, adapt his watchk to the 24 o'clock sysicm.

““ The Conuittee accordingly repeat their conviction, that with the disappearance of the
“‘only przctical difficulty at an insignificant cost, there is nothing to prevent the Railway
“‘ authoritics and the community at large adopting the change as soon as they kecome alive to
* its advantages.”
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first submitted to the world by this Institute. The delegates were
the representatives of twenty-five (25) civilized nations. The Con.
terence continued during the whole month of October, and, as a body,
they came to conclusions affecting all peoples living under our
theories of civilization.

It was early understood that a determination with respect to Uni-
versal Time was not possible without the general recognition of a
Prime Meridian. Hence the importance attached to its choice,
that it should be universally accepted.

Tor many vears attempts have been made to effect the establish-
ment of an initial meridian recognized in common by all nations,
but every attempt hitherto had proved completely unsuccessful. It
is therefore the greater cause for congratulation, that the efforts of
the Washington Conference have succeeded in its determination.

The discussions of the Conference were long, and being carried on
in different languages, could not have been of equal interest te ali
present. Translations became necessary, so that all the Delegates
might equally understand the propositicns which were daily submit-
ted. This necessary conrse prolonged the sessions and multiplied
the adjournments. At last, however, the choice of a Prime Meridian
was obtained. The following resolution was passed, the Delezates
voting by nations :

< Resolved, That the Conference proposes to the Governments here
represented, the adoption of the meridian passing through the centre
of the transit instrament at the Observatory of Greenwich as the
initial meridian for longitude.

"The above resolution was adopted by the foliowing vote :

In the afirmative :

AUSTRIA, MEXICO,

CHILI, NETHERLANDS,
COLOMBIA, PARAGUAY,
COSTA RICA, RUSSIA,
GERMANY, SALVADOR,
GREAT BRITAIN, SPAIN,
GUATEMALA, STWEDEN,

HAWAILL

SWITZERLAND,
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ITALY, TURKLY,
JAPAN, UNITED STATES,
LIBERIA, VENEZUELA.

In the negative :
SAN DOMINGO.

Abstained from voting :
FRANCE axp BRRAZIL.

AvEs 22, Nors L.

There was less diflienlty and even greater unanimity displayed
when the consideration of Universal Time was submitted. The Con-
ference adopted the principle of a Universul Day without a single

: negative vote. The resolutions carvied are substantially in accord

. with the essential principles, if not with the precise features of the

" proposals set forth in the proceedings of the Canadian Institute,

published in 1879.

The resolution defining the Universal Day reads as follows : « Re-
solved, That this Universal Day is to be 2 mean solar day ; is to begin
for all the world at the moment of mean midnight of the initial
meridian, coinciding with the beginning of the civil day and date of
that meridian, and is to be counted from zero up to twenty-four
hours.”

This definition, taken in conjunciion with the other resolutions of
the Conference, is fraught with important consequences.

When it is mean midnight at Greenwich, that moment it is mean
noon at the meridian 180° from Greenwich, as indicated by the solar

¢ passage.  Hence the Anti-Prime Meridian practically becomes the

Time-zero for the world.
The initial instant of the twenty-four hours of each successive

Universal or Cosmie Day is the moment of mean solar passage on

the Anti-Prime Aeridiar. The first hour of the Cosmic Day is at
the solar passage on the meridian 15° westward ; this then becomes
the 1st Hour Meridian. The second hour of the Cosmie Day is at the
solar passage on the mervidian 15° sull further westward ; this be-
comes the 2nd Hour 3Aleridian,  And so on in turn, each meridian
which is an exact multiple of 15° from the Time-zero becomes an
Hour Meridian corresponding in number with the numbers of the
successive hours of the Cosmic Day.
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The twenty-four Hour Mervidians so determined come in the fol.
lowing order, viz. :

LONGITUDE ’ . COSMIC TIME
EAST AND WEST. HOUR MERIDIANS. AT SOLAR PASSAGE.
é
180° Anti-Prime Meridian Zero ............... ...1 0 hours 0 minutes.
165° East ...... v e Ist Hour \Icndmn ce 1 o’clock.
150°East ... .. ... 2nd . 2 o«
135°East ...ooiiieannn. Srd ¢ € : €
120°Kast ......iiiien.n 4th < ¢ e 4 ¢
105° Bast ............. 5th ¢ - eens 5 ¢«
90° East .............. Gth < € .. 6 ¢
T5°Kast ...l - Tth o« st ceen 7 ¢
GO°oEast ............. Sth <« € PO g§ «
459 Kast ... .. ... ath ¢ ¢ P 9 ¢
30°East .....iiiaionn 10th < € 10 «
15°East . ..., Tth ¢ ¢ 11 ¢
0° The Prime Meridian. 12th ¢ ¢ e 12«
15°West ..o oailtn 13th ¢ e 13«
30° West o..ooeinna.... 14th ¢ ‘e e 14«
45°West oovnieiiaaann 15th < € . 15 ¢
60° West ....... N 16th ¢ € i6 ¢
75°West coiiiiiian... 17th ¢ ¢ 17«
‘)0° West ...oovvvnnn... 18th ¢ « e 1§«
05°West o..ooin... 19th ¢ ¢ cees 19 ¢
120°West oooeiennina... " 20th ¢ « . 20 ¢«
35° West .............. st ¢ ¢ . 21 c
150° West ...oooiain... 22pd ¢ € e 22 ¢
165° West . .......... 2rd ¢ o e 23 o«
180° Anti-Prime \Ierxdnn. 24th ‘¢ ¢ or zero 24«

Thus the exact position of the twenty-four secondary or Hour Meri-
dians is practically determined, and provision is thereby made for
extending around the globe the Hour-system of regulating time
which has been adopted with so much advantage in Awmerica.

These Hour Meridians, so designated, completely establish the rela-
tion between Cosmic time and longitude. Once every day the rela-
tionship will be prominently brought under the notice of every indi-
vidual. Everyone, for example, living on the 6th Hour Meridian,
will know at noon that it is at that instant six o'clock Cosmic time ;
or, take the citizens of Toronto, the local time of which is governed
by the 17th Hour Meridian; at the hour of noon they will know
that it is 17 o'clack Cosmic Time. Invariable time will thus azvee
with longitude, conversely longitude with time. By this arrange-
ment the earth itself becomes the great Standard Chronometer for .111
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mankind, and in its daily votations the passage of the sun at any
spot will be the index of Cosmic tine.

The resolutions of the International Conference establish a means
of reckoning time which promises, in the years to come, to be of
the highest advantage to the human family. Cosmic Time, or
whaiever name may be given to Universal Time applied to civil pur-
poses, is an entirely new feature. It has now obtained rccognition
by a properly constituted anthority, although until vecentiy, I believe,
it has remained unconsidered. Astronomers have long had equinoc-
tial time, which is absolute time, dating from an epoch determined
by the sun’s motion among the stars ; beyond this I cannot find any
nearer approach to the mention of Universal Time as now understood.

The conclusions of the Conference marlk a new era. The civil
time of England is adopted as Universal Time. 1t may be said that
Greenwich time is already known on every sea, that it has been car-
ried by British ships wherever British explorers and colonists and
merchants have penetrated, but Greenwich time is the local time of
Greenwicli, and, heretofore, it has always been held as such.  Uni-
versal time, based on the Prime Meridian of the globe, and recog-
nized by the several civilized natious, is an entirvely different concep-
tion. As the Time of the world common to every nation, it is held
that the term “Cosmic” will better express that meaning than “Green-
wich.” Cosmic and Greenwich time are identical by accident, but
the expressions imply two totally different ideas, and known national
sensitiveness suggests the good taste and expediency of distinguishing
the two ideas by different terms.

T am induced to add a few words in explanation of the principles
of Cosmi¢ time.

Time has been the subject of profound thought by many philoso-
phic minds of the past. They have attempted to define it, and their
definitions have been manifold. If we view the earth as a whole, and
the conditions ot the age in which we live oblige us so to view it, 1
am unable to sec that any one of the recorded definitions gives supi-
port to the ancient system of keeping count of time which we follow.
Qur ordinary usages imply that there is an infinite number of times.
and they are based on the principle that time is dependent on local
situation. Nothing can be move erroneons and misleading. It is
this false priuciple entering invo every detail of daily life which has
ied each insignificant locality on the circumference of the globe to
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claim the right to have its own time. It is self-evident that time
is in no way dependent on locality, and I will quote on this point but
one authority, the great Sir Isaac Newton. ¢ Absolute true and
mathematical time of itself, and from its own nature, flows equally
without regard to anything external.”

Our finite minds are incapable of understanding fully what time
1s, but this much is perfectly clear to our reason. Time is a measure-
able quantity, it may be termed a flowing magnitnde, and only as one
such magnitude is it conceivable. A distinet and separate flow of time
in each of the myriad localities throughout the Universe is pertectly
inconceivable, If time be anything it is a widty and not & plurdlity.
‘The cardinal principle of Cosmic Time is unity, and with unity as a
fundamental idea of time it must he held that the Cosmic system is
the only sound principie of reckoning, and that as the area of civil-
ization broadens, it must in the end be recognized as applicable
everywhere and for all purposes.

The conclusions of the International Conference are fruitful of
results of high importance. They may be said to point to the open-
ing of a new chapter in the world’'s annals. They make provision
for a complete cessation of ambiguity in hours and dates. By Cosmic
Time all events whatsoever will be systematically arranged according
to their proper chronological order. The calendar days the world
over will begin at the one initial instant, and elocks will strike the
same hour at the same moment in all longitudes.

But the new system can only be gradually introduced. The
majority of mankind have firmly fixed ideas with regard to the passage
of the day and the numbers of the hours by which their social habits
ave regulated. A proposal suddenly to change the old familiar suc-
cession of the hours will be misnnderstood. The influence of eustom
is always powerful nunder any aspect. It is anticipated that this influ-
ence will be the one serious obstacle to be overcome. The belief,
however, may be permitted that the change will be rendered easy
when men understand that the numbers of such hours have been arbi-
warily chosen ; that there is 1o nceessary connection between them
and the position of the sun in relation to the earth in its daily rota-
tion, and that whatover numbers may distingnish the twenty-four
divisions of the day, the recurring phenomena of light and darkness
will always regulate sleeping, waking, eating, and working, and
all the voutine of lifc in every locality. Noon has heretofor¢ been
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" associated in our minds with the hour of 12, but among the Jews

noon was the 6th hour, and astronomers have almost invariably recog-

" nized it as the 24th hour. For a year back throughout the United

States and Canada the agreement between 12 o'clock and precise
noon has been atan end. It may be said that, except on four or five
- meridians, 12 o'clock is nowhere coincident with mean solar noon.
-'This departure from an old usage must tend to unloosen the tradi-
- tional idea that the mere numbers of the honrs have any necessary
connection with the position of the sun in the heavens. If this
" innovation has any effect it must lelp to pave the way fov still further
. and more important changes than have yet been introduced. The
: Merid'ans by which time is regulated in North Americn are 3, 6, 7
i and 8 hours of longitude west from the Prime Meridian. It will only
! be necessary to move forward our clocks 5, G, 7, and 8 hours respec-
tively to bring them all into agreement with the time of the Prime
Mevidian, which is Cosmic Time, and thus obtain complete uniformity.
It cannot, however, be looked for that Cosmic Time will at once be
alopted in ordinary affairs. A generation probably will pass away
before it will obtain general aceeptance. The difliculties to be over-
come cannot be ignored, and we may assume that it will ouly be step
by step that the change will be made, the more advanced nations
taking the lead. On this continent positive progress has heen
made, to be succeeded before long, I do not doubt, by another
alvance in public opinion, and a general acceptance of the principles
recently rvevognized. In the course of years the prejudices en-
gendered by inherited customs will be greatly modified, and the
masses will gradually have their minds familiavized with new ideas.
It is a significant fact that the principles of the new system should
be unanimously recommended by delegates from all civilized nations.
I do not doubt that the several peoples they represent will sooner or
later understand that one uniform reckoning of time for every pur-
pose throughout the globe is the only rvational system, and the one
notation which in eoming years will properly meet the necessities
and requirements of mankind.

In these remarks I have narrated the events which have taken
phice on both sides of the Atlantic to influence and determine the
conclusions which, a few weeks back, the President submitted to the
Congress of the United States.

On this occasion 1 camnot think that T am entirely wrong when I
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venture to congratulate the Canadian Institute on the part which i
has taken in the solution of this problem. It stunds among the
Societies who first consideved this comparatively new question. In-
deed, it may be claimed that the Institute is to some extent the
pioneer Society in awakening the world to the advantages to be
derived from the establishment of Cosinic Time..

Tn conclusion, T will avail myself of the words of an early Presi-
dent of the Institute, whose portrait for more than thirty years
has adorned the hall in which we are now assembled. Refer-
ving to the results alveady effected in Time-reform and the prospects
for the future, General Sir Henry Lefroy, in his addvess at the
late meeting of the British Association in Montreal, remarked :
¢ Whether we conceive its educational tenflency or its influence on the
future intercourse of unborn millions, it is 2 somewhat remarkable
evidence that agreement upon questions of general concern is not
that unattainable thing which we are apt to consider it.”

After the reading of Mr. Fleming’s paper, the following Resolution
was isoved by Dr. E. A, Meredith, seconded by Mr. W. H. Van-
derSm.sen, and passed :

“That the meeting, considering this an exceptional case, desire to tender
a cordial vote of thanks to Mr. Sandford Fleming, C.M.G., for his interesting
communication on the subject of ¢ Cosiric Time,’ and they wish, at the same
time, to record their satisfaction that to one of the original members of the
Institute is due the honour of being the first to bring prominently before the
scientific world, through the medium of the Journal of the Institute, the
important subject of Time Reform, and the adoption of uniform or Cosmic
Time."”
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SUPPLEMENTARY PAPERS.

———

MEMORIAL OF THE CANADIAN INSTITUTE TO HIS EXCELLEXNCY
THE GOVERNOR-GENERAL OF CANADA, SUBMITTING PAPERS
ON TIME-RECKONING AND A PRIME MER!DIAN, READ DUR-
ING THE SESSION 1878-79.

To His Excellency, the Riyht Ilonowrable Sir JoHN DouGras SUTHERLAND,
Marquis of Lorae, one of Her Magesty's Pricy Council, Knight of the Most
Ancient and Most Noble Order of the Thistle, and Knight Grand Cross of
the Most Distinguished Order of Saint Michael and Saint George, Governor-
General of Canada, and Vice-Admiral of the sante.

The memorial of the Council of the Canadian Institute
RESPECTFULLY SHEWETH :

That the Canadian Institute, established in Toronto for a peried
of thirty years, has specially aimed at promoting scientific study and
research ; and by means of its Journal of Proceedings has main-
tained communication with men of science in Europe and America.

At meetings of the Institute, during the present session, com-
munications have been submitted to it by one of its members, Mr.
Sandford Fleming, C. M. G., with the special object of determining
a First or Prime Meridian, common to all nations; and promoting
the adoption of a universal system of Time-reckoning, adapted alike
to the requirements of an uniform historical record, and to the novel
requirements of civilization, consequent on the rapid extension of
railway and telegraphic lines over the globe.

‘While the geographical circumstances of Canada invest this sub-
ject with peculiar interest to the Dominion, its importance is not
limited to Canada. In every civilized country, circumstances have
tended in recent years to demonstrate the desirableness of adopting
some uniform system of notation of time and space; and, as your
Excellency will see by the papers herewith transmitted to you, the
attention of various scientific bodies, both in Europe and America,
as well as of your memorialists, has been directed to this important
subject.

Your Memorialists have accordingly welcomed, with special satis-
faction, the suggestion by one of thejr own members whose practical
experience, especially in his trans.continental surveys as Chief En-
gineer of the Canadian Pacific Railway, peculiarly fits him for the
task : the suggestion of a Prime Meridian, free from the objections
hitherto urged against other propositions, and so offering an aceept-



28 UNIVERSAL OR COSMIC TIME.

able solution of a problem of international importance, which ha
long engaged the attention of leading geographers and astronomer
both of Europe and America.

As the determining one initial Meridian for computing longituds
commou to il nations, is an object of special interest to Great Bri:
ain, as the foremost maritime nation of the world, as well as to Cu
ada and all the Colonies of the Empire: the Council of the Canadia
Institute have hoped that the subject will not seem unworthy of you
Excellency’s consideration.

They respectfully invite your attention to the matteras set forth i:
the accompanying papers ; and in view of the important internations
interests involved, they beg leave, very respecttully, to ask your Ex
cellency to bring the subject under the notice of the Imperial Gov
ernment, and to use your high influence to divect the attention o
official and scientific authorities in Great Britain, and those of foreig
Governments, to it.

The peculiarly favourable position which your Excellency occupie:
as the Governor-General, under Her Majesty, of a Dominion com
manding both the Atlantic and Pacific coasts of the Continent o
North America, appears to your Memorialists to furnish specia
facilities for promoting the simplification of a complex system, ad
mittedly open to well-founded objections ; and substituting for it on
which not only offers a solution of the evils, but is also extremely
simple in its application, and free from the sources of internationa.
jealousy which have hitherto neutralized the efforts of scientific men
to remedy practical evils which are universally recognized.

And your Memorialists, as in duty bound, will ever pray.

DANIEL WILSON, LL. D., WM. OLDRIGHT, M. A., M. D,
LPresident. 2nd Vice-President.
HEXNRY SCADDING, D.D., IJXO0. NOTMAN,
Srd Vice-President, Treasurer.
W. D. PEARMAN, M. 4, R. RAMSAY WRIGHT, M.A., B.Se.,
Cor.-Sec. Rece.-Sec.
GEQ. E. SHAW, B. A, THOS. HEYS,
Curator. Librarian.
GEORGE MURRAY. C. B. HALL, M. D.
R. A. REEVE, B. A, M. D. E. J. CHAPMAN, LL. D. .

JAMES LOUDON, M. A.
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EIS EXCELLENCY "PHE MARQUIS OF LORNE, GOVERNOR-GEN-
ERAL OF CANADA, TO SiR M. E. HICKS-BEACH, SECRETARY
OF STATE FOR THE COLONI1ES.

[No. 147.] Orrawa, 21st May, 1879,

S, I have the lonour to forward herewith for such action as you
may think proper a copy of a Memorial addressed to me from the
Canadian Institnte, Toronto, together with a pamphlet with respect
to the desirability of establishinga ¢ Prime Meridian” to be connmon
to all nations.

I have, ete.,
LORNE.
Sir M. E. Hicgs-Beacy, &e., &c.

MEM)ORANDUM OF THE CANADIAN INSTITUTE, ACCOMPAXNYING
PAPERS TRANSMITTED TO THE IMPERIAL GOVERNMENT BY
HIS EXCELLENCY THE GOVERNOR-GENERAL, CANADA, MAY,
1879,

The President and Council of the Canaprax InstiruTe (Tovonto),
having memorialized His Excellency the Governor-General of Canada,
respecting the accompanying papers, with the special object of deter-
mining a First or Prive Meriptay ro Be Coxyon 1o aLL NaTioss,
and promoting the adoption of a UNivirsar System oF Tie-Reck-
ONING, adupted to the requirements of modern progress ;

His Excellency the Governor-Geneval, in view of the important
international interests involved, has been graciously pleased to bring
the subject under the notice of the Imperial Government, in order
that the attention of the official and scientific authorities of Great
Britain and of foreign countries may be directed to it.

The geographical civcumstances of this country invest the question
with special interest to the people of Canada, and the peculiar politi-
cal status of the Dominion may in some respects enable the repre-
sentatives of Canadian science to mediate, especially between their
scientific brethren, in the various countries more immediately inter-
ested in the questions at issue. The Council of the Canadian Insti-
tute will be glad to receive, and to transmit to all the scientific bodies
with which they interchange publications, any communications which
may be made to them ; and with the view of promoting the objects
aimed at, will be happy to collate all comments, suggestions, or ex-
pressions of opinion with which they may be fuvoured.

R. RAMSAY WRIGHT,

Secretary.
CaNapiaX INSTITUTE,

Toroutv, May, 1879,
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PROFESSOR R, RAMSAY WRIGHT, SECRETARY OF THE CAN
DIAN INSTITUTE, TO HIS EXCELLENCY THE GOVERNu
GENERAL, CANaDA.

) Caxaniaxy Insrrrers, Toroxro, June 24th, 1879.

The Seeretury of His Eecellency the Governor-General, Ottaca.

Sir,—Referring to the papers on Time-reckoning and the selecti
of & Common Meridian, which His Excellency has been pleased
hring under the notice ot the Imperial Government, in order that ti
attention of the Scientific and other authorities of various countri
may be directed to the subject,

I now beg to forward to you additional capies, in order that the
may be transmitted, through the Imperial Government, to the prop
oflicial authorities and the principal Scientific Societies in Gre:
Britain and the Colonics, as well as to the representatives in Londc
ot the different countries in the accompanying list.

{ am requested respectfully to express the hope that in directin
attention to these papers it may be intimated that the Council of tl
Canadian Institute will be glad to learn how far the solutions of ik
diflienlties referred to may be generally acceptable.

I have the honor, ctec.,
R. RAMSAY WRIGHT,

Secretary.
FOREIGN COUNTRIES.
O N U § copies.
GErmany ........ oo R
Ttaly oo s«
Norway and Sweden ..., ..ooooL Lol s«
The Umbed States.........o oo i, 5«
Russia ........oooooiiiiiiiiii L s ¢
Austria ...l it 4«
Belginm ... oL 4
Brazil ... ...l il 4«
Denmark........oooo 4 ¢
Japan ... 4 0«
Netherlands ... ool 4«
Portugal ...ovovieiiiii it 4
Spain ... e e 4 «
Switzerland.. ... ... oo, 4 «
Turkey....... T, 4«
Greece .. ovvmiint aeei i 4 ¢
China ............ e, 4
IN GREAT BRITAIN.

The Admiralty .......... ... .coiiin, 3
The Astronomer Royal, Greenwich ........
"LChe Astronomer Royal for Scotland.... ... }

Royal Astronomical Society ............. 130 copies. N
Royal Geographical Society .............. a
2oyal United Service .................... I

Royal Society...oovo it it )
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HIS EXC&ELLENCY THE MARYUIS OF LORNE, GOVERNOR-GEN-
ERAL OF CANADA, TG SIR M. . BICK:-BEACH, COLON{AL
SECRETARY, LONDON.

[No. 174.] Orrawy, July 12th, 1579

Sir,—With reference to my despatch No. 147, of the 21st May
last, transmitting a copy of a pamphlet, entitled * Time-reckoning
and the Establishment of a Prime Meridian,” I have the honour to
forward herewith a further communication, June 24th, 1879, from
the Canadian Institute at Toronto, concerning additional copies of
the papers in question, and requesting that they may be distributed
in accordance with the list appended.

If you see no objections I should be much obliged if vou would

. kindly give effect to the wishes of the Institute.

1 have, ete.,

LORXNE.
Sir M. E. Hicks-Beacs, &e., &e.

SIR M. E. HICKS-BEACH, COLONIAL SECKETARY, LONDON, TO
THE MARQUIS OF LORNE, GOVERNCR-GENERAL, CANADA,
[Canada, No. 342.] Dowxixe StrEkt, 15th October, 1879.

My Lorp,—In my despatch, No. 173, of the 11th of June, I
acknowledged the receipt of your despatch, No. 147, of the 21st of
May, inclosing a Memorial from the Canadian Institute of Toronto. -
together with a Pamphlet, entitled * Time Reckoning and the Estah-
lishment of a Prime Meridian,” which the memoralists desired to bhe
brought to the notice of Her Majesty’s Government as well as of
Scientific Societies in Great Britain, and to be submitted also for the
consideration of the Governments of Foreign Powers.

3. I have now to acknowledge your later despatch, No. 174, of
the 12th of July, inclosing a further communication from the Can-
adian Institute, forwarding addicional copies of the Pamphlet, which
they request may be distributed in accordance with a list thereto
appended.

3. Itbas been the custom of Her Majesty’s Government to abstain
from interfering with recognized usages in questions of social import-
ance until the spontaneous use of any novel system that may be in-
troduced in such matters has become so extensive as to make it
desirable that authoritative regulations should be sanctioned with
regard to it, and it does not appear that such a condition of affairs in
reference to the subjects of the Memorial has yet arisen.

4. It appears, however, that the memorialists consider it desirable
that their viewson the question should be extensively ventilated, and
in accordance with their application, I have forwarded the Pamphlets
which they have transmitted, to the scientific societies named in the
list, and T will also'request the Secretary of State for Foreign Affairs

o

2
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to transmit copies of the Pamphlet to the Representatives of Foreign
Countries, as desired, and to intimate to them that I shall be happy
to forward to the Canadian Institute any communications which may
be sent in reply from any Foreign Scientific Institutions to which
they may be forwarded, but it must be distinctly understood that
Her Majesty’s Government are merely transmitting these papers out
of courtesy to a Scientific Institution in Canada, and that in doing so,
they lend no support to, and assume no responsibility for the views
advocated therein.
I have, &e., &c.,
Al E. HICKS-BEACIH.
GOVERNOR-GENERAL,
The Right Hon. The Marquis of Lorne, K.T:, G.C. M.G., &e.

SIRM.E. HICKS-BEACH, COLONIAL SECRETARY, LONDON, TO THE
MARQUIS OF LORNE, GOVERNOR-GENERAL, CANADA.

{Canada, 343.] Dowx~iNg StrEET, 17th October, 1879.

My Lorp,—With reference to my despatch, No. 342, of the 15th
instant, relating to the pamphlet on *Time Reckoning and the
Selection of a Common Meridian,” which the Canadian Institute of
Toronto has desired to have brought before the notice of various
Scientific Societies and of Foreign Governments, I have the hononr
to transmit to you the accompanying copies of letters received from
the Admiralty and from certain of the scientific bodies to whom copies
of the Pamphlet were forwarded, in accordance with the wish ex.
pressed in your despatch, No. 174, of the 12th of J uly last. _

I request that these documents may be forwarded for the inform-
ation of the Canadian Institute of Toronto.

I have, &ec., &e.,

AL L. HICKS-BEACH.
GOVERNOR-GENERAL,

The Right Hon. The Marquis of Lorne, K.T., G.C.M.G., &e.

SIR G. B. AIRY, ASTRONOMER ROYAL, GREENWICH , TO THE SE(.
RETARY OF STATE FOR THE COLONIES.
(PorTiNscaLE, Krswick),
Rovan OBservatory, GREENWwICH, 1Sth June, 1879.
Sir,—1T have the honour to acknowledge your letter of June 13th. ,
treusmitting to me copy of a Memorial, undated, from the Council ¢ -
the Canadian Institute of Toronto to the Governor-General of Canada. .
together with a Pamphlet by Mr. Sandford Fleming, which I retur -
herewith, and requesting my observations or suggestions on thest -

>

documents. I respectfully offer the following remarks :

1. The subject of the Pamphlet is « Time Reckoning and a Prime
Meridian common to all Nations,” on this matter I advance: First.
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foreign that in all countries in which hours are known, the origin of those hours
happy is, approximately, the mean time of local noon. There must thus be
zh may introduced a degree of confusion, which the ordinary sense of man-
which kind, by nmin'miuing (in adjustments of public clocks, &c.,) the same
d that “Imean or iigin within definite limits,and well defined diffurences between
asout e mdlc'mons in territories of other definite limits, has effectually
MZS0, met. Thus the difference between England and Ireland has been
PYIEWS  fairly met by a difference of 25™ (which “would better have been 30™)
between the indications of the public clocks. It is, I believe, certain
that this is not the result of legislation, it appears to be merely the

H. “result of common sense, guided perhaps by a single personal influence.
. At Basle (possibly in Jike manner at other stations) the great systems
-of the French Railways meet, and there the times in the French

. States and the German States (I suppose Paris time and Berlin time),

OTHE "-are exhibited side by side, and there can be no confusion or difficulty.
“In the case of the rfnlw.).y frem New York to San Francisco, it is
1579. - merely necessary to frame the Westward train-bills and guard’s
s 15t . watches to New York time, and the Eastward train-bills and goard’s
\d the Watches to San Francisco time, with double clocks at every st.mon
tute of  Maturally there must be a re- ad)ustment of watches at the end of the
‘arious ,,.]o.m ney. Thus, adopting as incontrovertible the idex that every distvict
ronour - Will refer to visible noon for the origin of its own time, and remarking
| from " the extreme facility with which those origins can be linked to«rether
conies "I set not the slightest value on the remarks extending through the
ar - Mr. Fleming's paper. Secondly, as to the need of «

sh ex. eu‘]} parts of Mr. g's pay \ ) o

Prime Meridian, no practical man ever wants such a thing. If a

- Prime Meridian were to be adopted, it must be that of Greenwich,

morm- gor the navigation of almost the whole world depends on calculations
< founded on that of Greenwich. Nearly all navigation is based on the
4}‘.1utlcavl Almanac, which is based on Greenwich observations and

H. wreferred to Greenwich Meridian, and the number of Nautical
_Almanacs sold annually exceeds, I believe, 32,000 (see the Nuvy

. Bstimates). But I, as Superintendent of the Greenwich Observatory,
“sentirely vepudiate the idea of founding wny claim on this. Let Green-

3SEC -¢wich do her best to maintain her high position in administering to
-the longitude of the world, and Nautical Almanaes do their best, and

+we will unite our efforts without special claim to the fictitious honour

879. ot a Prime Meridian.* TFor the mere expression of longitudes, with

13th, the limitation that longitude is not to exceed 180° East or West,
wil ¢ “Gireenwich is not inconvenient. But every suck: consider .l.thll.ylel(.fS
mads A«t? historical or other cireumstances. Thus, as regards California
eturt gcn'xhzatxon and time-reckoning (in the count of days of u month)
these ~ . The origin of Greenwich Observatory is curious. A Frenchman kad a correct idea that
“longitude at sea might be determined by observations of the moon. e was not received by

. T Louis X1V, tut procurcd introduction to the Duchess of Partsmouth, who placed his scheme
Prime¢  \vefore Charles I1. and his brother Jaines, both able men in some respects.  They adopted it, in
First. ressentials, and Greeuwich Quservatory was founded. The moon is still the most important

““object of the Greenwich Observatory.
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were first carried eastwardly from Europe to California, through the-
Cape of Good Hope and India (by the Jesuit Missionaries). When
the United States advanced westwardly, they who had taken their
count westwardly from Europe found one day’s difference. The
United States have gained the victory in the States. I know not
whether the Missions have changed. It is said that the Philippine
Islands ave still in an anomalous position.

2. As regards the construction of clock-faces proposed by M.
Fleming to meet the supposed difticulties, I do not believe that theyv
would ever be adopted or used. If they were exposed in shops, I do
not suppese that one would be sold.

3. I do not understand, from the terms of the Toronto Memorinl.
what steps the memorialists wish the Government to take, excejt
“perhaps to direct the attention of official and sciertific authorities in
“Great Britain, and of Foreign Governments, to it.” I do not
imagine that Her Majesty’s Government are inclined, mero motu, to
undertake this responsibility.

4. As far as I can understand the usual policy of the British
Government in social matters, it has been, to adopt the general sense
of the nation in the broad features of any such arrangements, and to
give to them that accuracy and uniformity which only a Government
can give. Among other matters, I am officially cognizant of the laws
and regulations respecting standards of length, weight and capacity,
and I believe that the system secured by the policy which I mention
is most excellent. The same may be said in regard to Bills of Ex-
change, Cheques, &c., where rules, suggested by usage, have heen
adopted and legalized by the Government.

5. I would suggest for consideration, that an answer be given
nearly of the following tenor: That Her Majesty’s Government.
recognizing in some degree the inconveniences described by the
memorialists, are not able at present to compare with them the
possible inconvenience which might arise from the interference of
Government in such a matter. That it has been the custom of Her
Majesty’s Government to abstain from interfering to introduce novel-
ties in any question of social usage, until the spontaneous rise of such
novelties has become so extensive as to make it desirable that regu-
lations should be sanctioned by superior authority. That it does not
appear that such extensive spontaneous call in reference to the sub-
jects of the Memorial, has yet arisen.  That it appears desirable that
the question should be extensively ventilated by the memorialists.
and should be submitted by them to the principal Geographical and
Hydrographical bodies, including (perbaps with others) the Royal
Geographical Society, and the Dock Trustees or other commercial
bodies, at London, Liverpool and Glasgow.

I have, &ec.,

G. B. AIRY.
The Right Hoxn. The Secretary of State for the Colonies, &e.
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PROFESSOR PIAZZISMYTH, ASTRONOMER ROYAL FOR SCOTLAND,
TO THE COLONIAL OFFICE, LONDON.
RovarL OBSERVATORY, EDINBURGH, Aug. 30, 1879,

Sir,—T have the honour to acknowledge the receipt of your letter
-of * August” 30. 1879, transmitting to me copies of a Canadian
pamphlet on “ Time Reckoning and the selection of a common Meri-
dian,” and intimating that Sir Michael Hicks-Beach will be so
-obliging as to transmit to Canada, through the Governor-General of
the Dominion, any observations which I may have to make on the
-subject. I gladly accept Sir Michael Hicks Beach’s obliging offer,
-and will speedily send a letter for such desirable transmission.
) I am, &ec., &ec.,
PIAZZY SMYTH,
Astronomer-Royal for Scotland.

' To Edward Wingfield, Esq., Colonial Office, Whitehall, London.

" PROFESSOR PIAZZI SMY'TH, ASTRONOMER ROYALFORSCOTLAND,

TO THE COLONIAL OFFICE, LONDON.
Rovar OBSERVATORY, EDINBURGH, Sept. 5th, 2879.
Sir,—In further answer to your letter of ““ August” I have now
“the pleasure of sending you my remarks on the Time-reckoning Par-
- phblet transmitted by the Governor-General of the Dominion, and re-
-quest you to be so good as to present them to Sir Michael Hicks
Beach for his obliging promise to be so good as to forward them to
‘the Secretary of the Canadian Institute through the Governor-
General of the Dominicn.
T am, &e. &c.,

PIAZZI SMYTH,
Astronomer-Royal for Scotland.
To Edward Wingtield, Esq, Colonial Office, Downing Street, London.

Rovav OssErvaToRY, EDINBURGH, Sept. 5th, 1579,

Remarks on Mr. Sandford Fleming's papers on Time Reckon-
ing and the selection of a Prime Meridian :—

These papers, transmitted now through the Governor-General
of the Dominion, are before me for the second time; for they were
sent first for an opinion, to be addressed to their author, many months
ago by a mutual friend in Halifax, Nova Scotia. I praised them
then for their good intentions on a matter of daily-growing impor-
tance to mankind, but condemned them for the want of practicality
and the unadvisableness of the particular method proposed to be em-
ployed ; and my opinion is still very much the same.
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No matter what beautifully-written schemes any few very learned
men may propose in their closets, the world at large, who gain their
daily bread: by toil of some kind or another, will insist on having.
observing, or arvanging their working days mainly according to the
Sun, in their own locality or Meridian. Local time will never there-
fore be dispensed with amongst mankind at large. And when, for
the convenieuce chiefly of the travelling portion of the community.
the local time of one has to be compared with the local time of many
other places, and can be accomplished most easily by one of them
being considered superior to, and made the Prime of, the others, the
Meridian locality of the greatest number of mankind is certain to be
most regarded, and will assuredly prevail, and become the chief of
all, as any opinion of a majority invariably in the end overcomes
that of a minority. Yet Mr. S. F's proposed Prime Meridian for all
mankind is in a part of the world where there are either no inhabi-
tants at all, or, if a few do reside near one end of the line, they are a
miserable driblet of wretched Kamschatkan savages, prowling with
difficulty for food over snowy wildernesses under the doubtful rule of
Russia !

Mr. Sandford Fleming seems to know perfectly well that in making
such a proposition he is running full tilt against common sense and uni-
versal experience.  But then he urges the plea of national jealousies
being aroused if the Prime Meridian werc to pass through the coun-
try of one powerful European nation more conveniently for its in-
habitants than for those of another ; so he does them all equally a
mischief by making his Meridian convenient to no one ; and proudly
holds that the grand object now of advanced civilization is v consult
in everything the utmost development of inter-nationality, or the
breaking down of all the ancient hounds which have hitherto divided
one nation from another, and in fact formed them into nations.

But, pray, who originally made the nations, God or Satan ? Really
one would almost think the latter, when certain modern politicians
are so perpetually urging upon their countrymen the propriety, nay
the very virtue of their doing all they can to destroy those primeval
distinctions, and remove them from the face of the carth.

Yet the Bible, which in this country we all profess to believe, tells
us in language perfectly unmistakable, that the nations were a
directly Divine institution, enacted by God himself ; wherefore, woe
indeed to whoever attempts to abolish their distinctions. Some men.
no doubt, have tried, but then who, and what manner of persons were
they ?

Chiefly members of the dread International Commune which tran-
scends all mere radical politicians in seeking even by blood and fire to
destroy most completely the nations, and to form all mankind into
one vast, headless society. And that said Commune is utterly
atheistic, without any notion of a God.
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Just as its pavent predecessor, the first French Revolution, after
killing off France’s Royal Family invited others to do the same
while they publicly proclaimmed there was no God, declared the Bible
to be only an invention ot the priests, and claimed the whole carth

tas the possession of Communistic man, without any superior over

him for evermore. But whatever other nations may choose to do,
the bulk of the British nation, because it believes the Bible to be the

“inspired word of God, and obeys Bible teaching, will never be guilty

of anything after that Communistic sort, and will never seek to de-
stroy either its Royal Family or its national weights and measures
divinely given to the origines of its race as an historic heir-loom in
the mysterious beginning of time, and in antiquity vastly more ve-
“mote as well as sublime than any of the names quoted by Mr. Sandford
- Fleming.

Hence the British nation will be under no perplexity on this
abstract subject of time-keeping, though some of its requirements do
crop up more and more conspicuously as the world grows older, and
the fulness of the Gentiles begins to come in. For, if the nation
does really desire to continue to run in the national paths prepared
for it by God, and as they may be read off now with increasing dis-
tinctuess in the sure word of prophecy, it has only to consider what
Prime Meridian will best suit its own people, wherever they congre-
gate in the greatest numbers. And it has something of that kind to
consider and legislate for at the present moment, as shus:

On the very same principle that for two centuries past, the British
have held their Prime Meridian to be that which passes through
England, London, Greenwich ; so now in this present age, when the
hundreds of millions of living souls of India have been given us by
Providence for fellow-subjects, the Pvime Meridian of the whole
nation should, in fairness and justice, be removed from Greenwich,
not westward, but eastward. And if the question be next raised,
“how far,” then due regard to numbers, climate and geographical
aptitudes for British life, manufuctures and commerce as over-ruled
and directed by the only true religion, bring us to the general
Meridian of Egypt. And in Egypt more particularly and precisely
to the exact Meridian line of that both ante and antz Egyptian
Monument alluded to by Isaiah, viz., the great Pyramid. For that
is the pillar ¢ matzaybah,” announced by the Messianic Prophet as
destined to come forth in the latter day as a sign and a witness to
the Lord of Hosts; and it is now found by scientific examination,
and weights and measures, proof to contain, conformably with the
Bible, religious and prophetic testimony of its own, from before the
beginning of any of the nations, to the glorious future of the Anglo-
Saxon people, American as well as British. But only for just so
long as they obey God in the national paths and within the national
bounds which He, with omniscient knowledge of the future through
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all its “times and seasons,” appointed to them of old, for purposes o
His own, in the government of this world, now comparatively nea
establishment. according to all the more chronological of the Prophet,
both of the Old and New Testaments.

PIAZZI SMYTH,

Astronomer Royal for Scotland.

THE LORDS COMMISSIONERS OF THE ADMIRALTY TO THE SEC:
RETARY OF STATE FOR THE COLONIES.
ADMIRALTY, 4th October, 1879.-

Sir,—With reference to your letter of the 28th of August, cover
ing a Pamphlet advocating the establishment of a Prime Meridian,
that should be common to all nations, I am commanded by my Lords
Commissioners of the Admiralty to acquaint you, for the information
of the Secretary of State for the Colonies, that it does not appear to
their Lordships that there is a sufficient demand by the public to
justify Her Majesty’s Government in attempting to change the
existing practice, and that before seriously considering the question,
they would be glad to learn that it had been more extensively

discussed among the geographical and nautical bodies who are more
interested in it.

I am, &ec.,
ROBERT HALL.
The Under-Secretary of State, Colonial Office,

SIR M. E. HICKS-EEACH, COLONIAL SECRETARY, LONDON, TO THE
MARQUIS OF LORNE, GOVERNOR-GENERAL, CANADA.

{Canada, No. 867.) DowsinG STREET, 13th November, 1879.

My Lorp,—With reference to my despatch No. 343, of the 17th
uitimo, enclosing copies of letters received from the Admiralty and
certain scientific bodies respecting the pamphlet entitled ¢ Time-
Reckoning and the establishment of a Prime Meridian,” I have the
honour to transmit to you a copy of a further communication on the
subject from the Royal Society.

I request that this paper may be forwarded for the information of
the Institute at Toronto.

I have, &e.,

M. E. HICKS-BEACH.
GoOVERNOR-GENERAL,

The Right Hon. the Marquis of Lorne, K.T., G.C.M.G.



sof
ear
ets

er-
n,
“ds
on
to

he

mn,

e

(B

SUPPLEMENTARY PAPERS. 39

THE SECRETARY OF THE ROYAL SOCIETY, LONDON, TO THE
COLONIAL OFFICE.
Tae Rovavr Sociery, Burrnixeron Housg, November 6th, 1879.

Sir,—In reply to your letter daced 28th August, 1879, enclosing
copy of a letter from the Secretary of the Canadian Institute, To-
ronto, with copies of a pamphlet relative to the establishment of a
Prime Meridian that shall be common to all nations, I am divected
to offer the following observations :—

The President and Council of the Royal Society have taken into
consideration the proposals of Mr. Sandford Fleming relative to
Time-reckoning and to the establishment of a Prime Meridian, which
were forwarded by the Council of the Canadian Institute, with a
Memorial, to His Excellency the Governor-General of Canada.

The proposal consists of two parts—(1) The establishment of a
system of Cosmopolitan Time, with plans for the ready passage from
this to approximate local Time. (2) The choice of a Prime Meri-
dian which should be cornmon to all nations.

The convenience of a system of Time-reckoning which should be
common to all the earth is easily seen; while at the saine time it is
obvious that if such a reckoning be at all generally used, there must
be means of readily passing from it to local Time, or at least approxi-
mate local Tiine, which is intimately bound up with the daily busi-
ness of life.

The means recommended by the author are simple and seem well
devised. The difficulty is, of course, to induce the different civilized
nations of the world to concur in this or any similar scheme.

With regard to the second point, the establishment of a Prime
Meridian common to all nations, the author has adduced strong
reasons, founded cn convenience, why a Meridian passing through
Behring Strait, or nearly so, should be chosen. It happens that a
Meridian 180° from: that of Greenwich fulfils the condition, and if
this were adopted, the change in existing maps, &c., which refer to
the Meridian of Greenwich as the Prime Meridian, would not be
very serious. The choice, however, of a Prime Meridian, even to
the extent of adopting one exactly 180° from a Meridian at present
in use as a Prime Meridian, is one upon which the susceptibilities of
individual nations might make it more difficult to obtain concurrence
than upon the mere adoption of a common system of cosmopolitan
Time-reckoning in the abstract.

‘While disposed to look favourably on the proposed scheme, the
President and Council feel that no scheme of the kind would have
much chance of success unless there were a general readiness on the
part of civilized nations seriously to entertain the question.

I have, &ec.,
G. G. STOKES, Secretary R. S.
To Edward Wingfield, Esq., Asst, Under-Sec. of State for the Colonies.
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MEMORANDUM BY DR. DANIEL WILSON, PRESIDENT OF THE
CANADIAN INSTITUTE, FOR TRANSMISSION WITH THE
SECOND ISSUE OF MR. SANDFORD FLEMING'S PAPERS, BY
HIS EXCELLENCY THE GOVERNOR-GENERAL T0 THE
IMPERIAL GOVERNMENT, APRIL 51y, 1880.

Although the subject discussed in the accompanying papers has
not hitherto attracted general attention, it has to some extent met
with consideration in various quarters, and it is probable that at no
distant day public interest will be awakened to its importance.

Uniform time has long been employed for scientitic purposes ; it
has been used in recording simultaneous magnetic ohservations, in
geographical and astronomical caleulations, in observing the move-
ment of tides, the track of meteors, the waves of earthquakes, and in
systematically recording meteorological phenomena.

It is only of late years that the rapidity of communications by
Railway, and the facilities afforded by the Telegraph, have created
new conditions which suggest and seem to demand some general sys-
tem of uniformity in reckoning Time in the ordinary occupations of
life.

Those whose avocations bring them in contuct with the inconve-
niences and complications which arise from onr present notation, feel
that the necessity of some improvement will before long become
absolute.

The question is recognized to be cosmopolitan in its character ; and
although everywhere the difficulty may in some degree be felt, it is
on the American Continent, in Canada and the United States, that
it is rapidly gaining marked prominence.

A large amount of capital has been expended by the Dominion of
Canada in the establishment of railways and telegraph lines, and the
Government is now appropriating one hundred millions of dollars
towards their construction to the Pacific Ocean.

In a few years the railways proposed will be completed, and they
will extend over 75 degrees of longitude. The various clocks in the
intervening distances, by which the lines will be operated, and the
ordinary business of daily life carried on, will, under the present sys-
tem of reckoning Time, differ from point to point, until the maximum
difference of about five hours is reached. Accordingly the geogra-
phical extent of territory, and the general advancement of the
Dominion of Canada, point to the necessity, at no remote period, of
seeking for some change in the present system of reckoning Time.

The territory of the United States of America extends from East-
port in Maine to the western confines of Alaska, localities differing
in longitude 100 degrees ; in time, 6 hours and 40 minutes. Between
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DMaine and the Pacific States of Washington, Oregon and California,
the difference in time is nearly 4 hours. The railway system is de-
veloping in a marvellous manner in the United States ; the popula-
tion is ten times that of Canada. If, therefore, the question of
Time-reckoning claims attention in the Dominion, the necessity of its
earnest consideration in the United States is still more manifest.

The American Metrological Society has had the subject under con-
sideration. A carveful report has been prepared, setting forth the
necessity for change, and advocating uniformity and accuracy in the
system of time-reckoning. I'rom this report it appears that there
are no less than seventy-five distinet local time Standards used by the
Railways of the country, all differing the one from the other, the
greatest difference reaching 3 hours and 58 minutes. The most
prominent Railway managers have been consulted, and with the ex-
ception of a small minority, they have placed on record the opinion
that “a umiform Time” would not only be a great convenience to the
public and to the Railway employees, but would materially lessen the
visk of accidents. It is accordingly strongly recommended that some
means be taken to establish an absolute uniformity of Time through-
out North America.

Mr. Sandford Fleming, by whom the Intercolonial Railway of
Canada was constructed, and who is now Enginecr-in-Chief ot the
railway in process of construction to the Pacific, has had his atten-
tion directed to the inconveniences, confusion, and complications in
Time-reckoning which are threatened by the rapid extension of the
railway works under bis charge, and he has suggested a practical
solution of the difficulties which he foresees.

The question is likewise of general “scientific interest; and its
solution 1s of value far beyond Canada, for it involves a question in
which all civilized peoples ave concerned. 1f uniformity be desirable
in Canada and the United States, may it not be equally important to
employ it throughout the whole world? Does it not therefore be-
come desirable to seek the co-operation of men of science in other
countries, and, if possible, gain general concurrence in any scheme
which may be proposed ?

At the instance of His Excellency the Governor-General of Can-
ada, the subject was brought under the notice of the Royal Society
of England. That distinguished scientific body has recently for-
warded a communication to His Excellency, of which the following
is an extract :—

¢ The President and Council of the Royal Society have taken into
‘“ consideration the proposals of Mr. Sandford Fleming, relative to
“Time-veckoning and to the establishment of a Prime Meridian,
“ which were forwarded by the Council of the Canadian Jnstitute,
“with a memorial to His Excellency the Governor-General of
¢ Canada.
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*The proposal consists of two parts. (1) The establishment of a
«system of Cosmopolitan Time, with plans for the ready passage
“ from this to approximate local Time. (2) The choice of a Prime
¢« Meridian which should be common to all nations.

“The convenience of a system of Time-reckoning, which should be
‘ common to all the earth, is easily seen, while at the same time it is
“ obvious that if such a reckoning be at all generally used, there must
“be means of readily passing from it to local Time, or at least
“ approximate local Time, which is intimately bound up with the
“ daily business of life. The means recommended by the author are
“ simple and seem well devised. The difficulty is of course to induce
“ the different civilized nations of the world to concur in this, or any
“ similar scheme.

“ With regard to the second point, the establishment of » Prime
¢ Meridian, common to all nations, the author has adduged strong
“ reasons, founded on convenience, why a Meridian passing through
¢ Behring Strait, or nearly so, should be chosen. It happens that a
“ Meridian 180° from that of Greenwich fulfils this condition, and if
“ this were adopted, the change in existing maps, etc., which refer to
“the Meridian of Greenwich as the Prime Meridian, would not be
“ very serious.

¢ The choice, however, of a Prime Meridian, even to the extent of
““ adopting one exactly 180° from a Meridian at present in use, as a
“ Prime Meridian, is one upon which the susceptibilities of individual
“ nations might make it more difficult to obtain concurrence, than
“upon the mere adoption of a common system of cosmopolitan time
“ yeckoning in the abstract.

** While disposed to look favourably on the proposed scheme, the
“« President and Council feel that no scheme of the kind would have
“ much chance of success, unless there were a general readiness on
“ the part of civilized nations seriously to entertain the question.”

Thus the report of the Royal Society recognizes the advantages
derivable from a system of Cosmopolitan Time as an abstract proposi-
tion. The Metrological Society (New York) points out the positive
urgency of reform in the United States, advocates that the use of
local time be discontinued, and strongly recommends the adoption of
a uniform Standard throughout the country. In Canada, as in the
United States, the question has become one of practical economy.
Even now the necessity for some more convenient system of reckon-
ing Time is experienced, and on the completion of the railway to the
Pacific Coast, the necessity will become absolute. It is, therefore,
not only in the interest of North America, but as a question involv-
ing practical results of value to every civilized nation, that savants
of other countries may be consulted with the view of maturing a
scheme in every respect acceptable.
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In pursuance of the suggestion implied in the veport of the Presi-
dent and Council of the Royal Society, it appears advisable that an
effort be made to ascertain how far the scheme would obtain general
concurrence.

The establishment of Cosmopolitan Time involves the primary de-
termination of an initial Meridian, as a zero for computing the revo-
lutions of the globe on its axis ; and it is only by common consent
that such Prime Meridian can be determined.

Mr. Sandford Fleming advocates the selection of a Prime Meri-
dian, common to all nations, from the fact that its establishment is
really the key to any scheme of Time-reckoning, of universal appli-
cation. He has submitted his views free from all local bias, and has
aimed at the selection of an initial Mevidian and Time-zero which.
while awakening no national susceptibilities, would be generally ac-
ceptable to all civilized people.

It is earnestly hoped that this attempt to deal with an acknow-
ledged impediment, alike to International scientific operations, and
to the rapidly extending relations of trade and commerce, will be
considered in a liberal spirit; and that civilized nations may be
found not unwilling to concur in a proposal which offers a ready
means of bringing into use some scientific system of reckoning Time
such as the age seems to demand.

DANIEL WILSON, LL. D., F.R. S. E..

President Canadian Institute.
ToroxTO, April 5th, 13S0.

NOTE FROM HIS EXCELLENCY THE GOVERNOR-GENERAL OF
CANADA, TRANSMITTING MR. SANDFORD FLEMING'S PAPERS
TGGETHER WITH THE REPORT OF THE AMERICAN METRO-
LOGICAL SOCIETY, TO VARIOUS SCIENTIFIC SOCIETIES IN
EUROPE.

GOVERNMENT Housg, OTrawa, Caxapa, May 12th, 1880.

The subject of a Prime Meridian common %o all nations in connec-
tion with Time-reckoning having been brought to the notice of the
Governor-General of Canada by a memorial from the Canadian In-
stitute, the accompanying papers by Mr. Sandford Fleming are for-
warded with His Excellency’s compliments, together with a report
of the American Metrological Society on the same subjects.

The Governor-General of Canada would be glad of any expression
of opinion as to concurrence with the views therein stated which your
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Saciety might desive to be conveyed to the Canadian Institute, unde
whose authority these papers have been published.

SOCIETIES IN EUROPE. ‘ -

1. The Institut de France .......... [ ..o Paris.

2. Soci¢té de Géographie.... .. ....iiiiiiiiiiiiiiiiiaa, Paris.

3. Société Belee de Géographie..... ... ... Lol Brussels.

4. Konigliché de Preussische Akademie der Wissenchaften.. Berlin.

5. Gesellschaft fiir Erdkunde...........ooooiiiiin ooa Berlin.

6. Kaiserliche Akademie der Wissenchaften.............. Vienna.

7. K. K. Geographische Gesellschaft ........ o eeeeaiee Vienna.

S. Nicolaevskaia Glavania Observatoria ......... ........ Pulkova.

9. Imper. Rousskae Geograticheskoe Obschestov.......... St. Petersburg
10. Imper. Akademia Nauk. ...... ..ol e St. Petersburg
11. Soci¢té de Géographie.............. ... el Geneva.

THE SECRETARY OF THE IMPERTAL ACADEMY OF SCIENCES, ST
PETERSBURG, TO THE GOVERNOR-GENERAL, CANADA.

St. PETERSBOURG, le 10 Novembre, 29 Octobre, 1880.

MoxsieUr,—L’Académie Impériale des Sciences, ayant regu, de
votre part, les deux éerits de M. Sandford Fleming et Clevelanc
Abbe. sur 'adoption d’'un Temps Universel et sur le choix, 4 cet effet
d’un Premier Méridien, a chargé M. Struve, Directeur de I'Observa:
toire Astronomique de Poulkova, d’examiner cette question.

Aprés avoir pris connaissance de ces ouvrages, M. Struve en a fait
Iobject d’un rapport qui était présenté i I'Académie dans sa séance
du 14-26 octobre, 1880.

Conformément & la décision de I'Académie, j'ai 'honneur de vous
transmettre ci-joints le rapport de M. Struve, ainst que les deux ex-
emplaires d'un discours en Jangue russc fait par lui en 1870, Y Ja
Société Géographique de St. Pétersbourg sur la méme question.

Veuillez agréer, Monsieur, 'assurance de ma considération la plus
distinguée.

C. VESSELOFSKY,
. Séeretaire Perpétuel.
A. Monsicur le Gouverneur-Général du Canada.
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{TIANSLATION)

REPORT ON UNIVERSAL TIME AND ON THE CHOICE FOR THAT
PURPOSE OF A PRIME MERIDIAN ; MADE TO THE IMPERIAL
ACADEMY OF SCIENCES, ST. PETERSBURG, BY M. OTTO
STRUVE, MEMBER OF THE ACADEMY AND DIRECTOR OF THE
OBSERVATORY AT PULKOVA.

Read 30th September, 1850.]

The two papers (Sandford Fleming, ¢ Time-Reckoning and the se-
lection of a Prime Meridian,” and Cleveland Abbe, ¢ Standard Time,
Report to the American Metrological Society,”) sent to the Academy
by order of the English Government, owe their origin to the great
neeessity felt in the United States and in the English possessions in
North America for introducing into some branches of the p-bhlic
service, namely, the railway and telegraph departments, an unitorm
and rational system of time-reckoning. In the report of Mr. Abbe
the problem is considered principally from a local point of view. He
sets forth the motives that have engaged the American Metrological
Society to adopt a series of resolutions with the view of lessening the
defects in the system at present in use in the United States, a sys-
tem which has been introduced, little by little, so to speak, without
rvecognizing the wants of the traveller or the management of rail-
ways. There is, in this paper, but one resolution of a more extended
range, that of recommending to the Government and the public, the
exclusive use in the United States, of Time corresponding with the
Meridian situated six hours to the west of Greenwich. The Metro-
logical Society admits in principle the desivability in the future that
an uniform Time should be introduced over all the globe, and it pro-
nounces itself in favour of the Time 1eckoned from the Meridian,
sitnated 180° from tha’ of Greenwich.

The memoir by Mr. Fleming, supported in his conclusions by the
Canadian Institute of Toronto, is of a more general character. It
proposes directly the adoption of the Meridian, situated at 180° from
Greenwich, as Prime Meridian for the whole globe, and the introduc-
tion of a Standard Time, reckoned from this Meridian, for the use of
science and for certain purposes for use also in every-day life. This
Time might be called Cosmonolitan Time to distinguish it from local
Time, and his memoir presents different propositions in view of facili-
tating its general introduction. Nevertheless the arguments in fa-
vour of its universal introduction are merely stated in the said me-
moir as suggestions which may attract the attention of the world on
this important question and lead to ulterior discussions. For the mo-
nment the author of this paper desires only to get from competent au-
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thorities of different countries a response to the two following ques-
tions :—

Ist. Does the Time zero, or Prime Meridian, proposed in the me-
moir, appear suitable and of a nature to be adopted by all
civilized nations?

2nd. If the Prime Meridian proposed give rise to serious objec-
tions, would there be any other Meridian better qualified,
and which would have more chance of being adopted by all
the world?

Particular circumstances have singularly enabled the writer of this
report Lo offer an answer to the first of these questions. Nearly ten
years ago, at the desire of cur illustrious President, the question of a
Prime Meridian was made my special study; the results of which
were given in a discourse, delivercd on the 4th February, 1870, at
the Geograplical Society of Russia. On this occasion I discussed
the question solely from a geographical point of view, specially con-
sidering the interests of hydrography and navigation.

On this point the simplest solution secemed to me to adopt as Prime
Meridian that of Greenwich, which in this case would unite the ma-
Jority of voices. The preference given to this Meridian was based,
on one side, on the historical vight of the Royal Observatory of Eng-
land, acquived by eminent services rendered by this establishment
during the course of two centuries to mathematical geography and
navigation, on the other hand, considering that the great majority of
charts now in use upon all the seas are made according to this Meri-
dian, and about 90 per cent. of the navigators of long-standing are
accustomed to take their longitudes from this Meridian. However,
an objection against this proposition is that the Meridian of Green-
wich passes through two countries of Europe, and thus the longitudes
would be reckoned by different signs in different portions of our own
continent, and also of Africa. Moreover, the close proximity of the
Meridian of Paris, to which, perhaps, some French geographers and
navigators of other nations would still hold, from custom, from a
spirit of contradiction or from national rivalry, and which might
easily cause sad disasters. To obviate these inconveniences I have
proposed to choose as Prime Meridian another Meridian situated at
an integral number of hours cast or west of Greenwich, and among
the Meridiaus meeting this condition I have indicated in the first
place the Meridian proposed to-day by scientific Americans as that
which would combine the most favourable conditions for its adoption.

Thus the Meridian, situated 180° from Greenwich, presents the
following advantages :—

1. It does not cross any continent but the castern extremity of
the North of Asia, inhabited by people very few in num-
ber, and little civilized, called Tschouktschies.
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2. It coincides exactly with that, where, after the custom intro-

Jues- duced by an historical suceession of maritime discoveries, the
navigator makes a change of oue unit in the date; a differ-
me- ence which is made near » number of small islands in the
y all Pacific Ocean, discovered during the voyages made to the
east and west. Thus the commencement of a new date
bjec- would be identical with that of the hours of Cosmopolitan
Hed, time.
g all 3. It makes no change to the great majority of navigators and
hydrographers e\cept the very simple addition of 12 hours,
this or of 180° to all longitudes.
" ten 4. It does not involve any change in the calculations of the
of cphemerides most in use among navigators, viz, the Eng-
hich lish Nautical Almanac, except turning wmid-day into mid-
), at night, and vice versa. In the American Nautical Almanac
ssed there would be no other change to introduce. With a cos-
con- mopolitan spirit, and in the just appreciation of a general
‘ want, the excellent ephemerides, published at Washington,
“dme 1ecord all data useful to navigators, calculated flom the
- Meridian of Greenwich.
sed, For universal adoption, as proposed by the Canadian Institute, it
ing- aecommends itself to the inhabitants of all civilized countries, by
aent reason of the great difference in longitude, thus removing all the
and ‘misunderstandings and uncertainties concerning the question as to
iyof . “whether in any case Cosmopelitan or Local Time was used.
leri- - TIn answer to the first question offered by the Institute at Toronto,
are T would therefore recommend the Academy to pronounceé without
ver, thesitation in favour of the universal adoption of the mneridian situ-
een- ated 180° from Greenwich as Prime Merid#m of the globe.
wdes _ Accepting this conclusion, the second question brought by the
3";“ Canadian Institate has no further interest to us.
:]:3 ,. £ It remains for me to say a few wor ds on other questions presented
na .:m‘the memoir of Mr. Fleming. He offers suggestions on several
ioht ._-;;pom.ts which awaken a des'x‘re for further investigation. These sug-
:we - gestions seem very wise. The ideas concerning the introduction of a
dap  common Time in all countries probably will \ct take time to ripen,
one ‘aud some propositions set forth by Mr. Fleming will meet perhaps
first ‘Fvith insurmountable difficulties in the habits and interests of several
that countries. To my mind, the most serious obstacle consists in the
ion. f.xct that there is no means of indicating Cosmopolitan Time in differ-

-ent parts of the world, while the rising and setting of the sun are
the “the phenomena \vluch, we kuow, rowulmte the every-d'x.y ‘occupa-

ﬁlons of human life. But the questlon presents itself in another
cof - Way when it affects only the sciences. Without doubt in some sci-
. -énces, for example, astrcnomy, meteorology, physical geography, and
_}?enemlly in all questions requiring an exact determination of time,

am-
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the adoption universally of one Time would be a valuable advantage
and might be easily effected. It would save much time and remove
a number of ditlienltics. We must, Lowever, own that in other
scientific questions the usage of a local time in reference to the rising
and setting of the sun would Le preferable. For the present it
would be well to consider at what point the introduction of Cosmeo-
politan Time in the sciences would be opportune.

The universal acceptance of another idea set forth by Mr. Fleming
would probably meet with few obstacles, and its general introduction
is 1ccommended.  In the opening pages of his memoir he makes
the following remarks :—

‘ The division of the day into two halves, each containing 12
¢ hours, is a fertile source of error and inconvenience. 'This
¢ division has been long in use, but apart from its antiquity
¢ there is nothing to recommend it, and its use does not confer
“ any benefit to man.”

Permit me to say that I partake entirely of his views. For this

‘reason I wish particularly to draw the attention of the Academy to

them.

The division of the day into two halves seems to have slipped into
‘common use without any sufficient reason. In consequence of the
inconveniences it causes it is desirable that it should be replaced by
the simple division of the day into 24 hours. The example of the
Italians and some other nations, wheve this simple division is adhered

to until this century, proves that its general adoption would not mect -

with serious difficulties.

To my idea the Academy would render a great service to the .

world if it supported this proposed change.

In conclusion, I take the liberty of sending, on the part of the

Academy, two Russian papers read at the Geographical Society of
Russia in 1870, which might be of interest to the Canadian Insti- -
tute at Toronto, and to the American Metrological Society at Wash- .

ington.

OTITO STRUVE.
20 September, 18S0.
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args A
lﬁfgﬁf REMARKS ON A UNIVERSAL PRIME MERIDIAN, BY DON JUAN
other PASTORIN, LIEUT.-COMMANDER OF THE SPANISH NAVY.
rising  Pransmitted by the British Minutu at Medrud through the Colonial Office by des-
nt it o palch, 15th March, 1882, to Ilis Lreellency the Governor-Geneval. — The
OSNLO- . communication is in the /p) mor « pre fuce to a translation and u)-publuatwu
: in the Spanish language, at the atiice of *“ Revista-General de Marina,” of
Y the several papers on Time-véckoning «and @ common Prime Meridian, pub-
aming lisked by the Canadiun Institute ( L'oronto).
etion (TRANSLATION.)
nakes Tt has always seemed to me very lamentable that there should
sexist such a multiplicity of Meridians, and, while in the classes of
ng 12 the Naval College I could notv understand why the unscientific plu-
This -fality of our reckonings of longitude, condemned openly by both the
quity - Professors and the books we stu(h(,d should be persisted in. Spain
.onfer ‘}ms counted the longitude from the Meridian of the Straits of Gib-
“raltar, Toledo, the mment College of Aarine Guardo de Cadiz, San
L Fernmdo (in two different citations those of the two obsmmtorlea,
* this ‘the ancient one and the present one), Ferrol, Cartagena, Plaza
0y 10 . Mayor of Madvid, observatory of the same capltal Counbm, Lis-
““bon (in three distinet places concspondmv to the successive observa-
linto “tories), the Cathedral of Manilla. the Island of Hierro (in different
f the “points, some doubtful)—and, to-day, it is proposed heedlessly to give
«d by another Meridian of reference.
f the "~ The marine anthorities of the most advanced countries of the world
aered - count the time Ly Greenwich. Puris, San Fernando, Naples, Chris-
meet - tiania, Island of Hierro, Pulkova, Stockholm, Lisbon, Copenhagen,
: ’Rxo de Janeiro ; and I do not cite ”\Vdshm«ton bccause the authovi-
) the s of the memt Republic of North Anu,uc'x setting aside small
_Adeas and national jealousy, use for the purposes of no.wmtxon the
_time of Greenwich.
f th’; ‘ ; It is therefore a natural consequence that the geographer in exam-
ool -ining different charts and in reducing one Meridian to another, finds
E,I;Ss';: : hnnselt sarrounded with difficulties; Cand in some cases nnpossxbxh-

. ties, for the reduction is impracticable on maps not arranged upon

" “the Mercator projection.

"¢ Why should there be this intolerable multiplicity %

% Several times it has been attempted to do away with it, but with-
out success. In 1869, Spain appointed a Commission to propose
.rules respecting our maps and charts ; but notwithstanding the com-

' ,)etency of the individuals who composed it,* the Commission ceased
ats labours without even giving a reason whv nothing had been done.

*+ International Conglesscs have met in Antwerp and in Paris, but
~dave not come to any decision respecting geographical maps ; nor are

%

;'}é * The Comnmission was composod of Jos¢ Emilio de Santos, Franeisco de Pauln Mavrquezs
]l;r'musco Chacon y Orta, Antonio Aquilary Vela, Carlos Ibnmz, Eduardo Beuot and José
. orer.
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there any signs of any attention being paid to the resolution adopted
in Antwerp, where it was agreed that in maritime charts the Meri-
dian of Greenwich should be used. Custom so enslaves common
sense that we admit as natural. things which are most ridiculous, and
we are nob even prompted to smile at the absurdity. Thus here in
Madrid we receive telegraphic despatches from the Philipine Islands
hours, and sometimes even the day previous to that on which the
events referred to therein have taken place. The same happens in
England respecting the despatches from Australia. I remember an
example in point ; at three in the morning of the 1st October, 1880,
they received in London the news of the opening of thc Universal
Exhibition at Melbourne at one o’clock in the afternoon of that day.

What argument is advanced for the continuation of a state of
things which becomes more and more indefensible ¥

I confess I have never seen one plausible reason given for the pre-
sent system.

Antiquity is the claim made by those who favor the Meridian of
Teneritte and Hierro.

The sceurity of direct observation is the boast of the partisans of -
each Meridian held by their particular observatory.

The division of the continents intc two hemispheres is advocated
by those whose sympathies are with the same Meridian of Hierro,
or with the Meridians contiguous to Behring Strait, as the initial .
circle would result in being anti-meridians of Greenwich, Christiania,
Naples and Paris. |

The great Laplace has said : “Itis desirable that all the nations .
of Europe, in place of arranging geographical longitude from their |
own observatories, should agree to compute it from the same Meri-
dian, one indicated by nature herself, in order to determine it for all -
time to come. Such an arrangement would introduce into the sci-
ence of geography the same uniformity which is already enjoyed in .
the calendar and the arithmetic, and, extended to the numerous ob- -
jects of their mutual relations, would make of the diverse peoples
one family only.” K

The disadvantages and confusion resulting”from the multiplicity of
the zeros of longitude, are so great that the whole world ought to:
proclaim the necessity of one universal Meridian, but still there are E
those who do not seem to recognize it. There are others who oppose i
the adoption of an international Meridian on the ground of the difi- ;
culty of determining with absolute precision the difference of longi-
tude between two places, although situated on the same continent,
and in support of their arguments they cite the discrepancies in the
results of modern observatories as compared with ancient ones,
although the former are made from observatories so favourably situ-
ated as those of Paris, Greenwich, Washington, &c.
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leri- » Not being satisfied with the arguments against a universal Meri-
non dl.m, it can e imagined my surprise when it came to my knowleage
‘“}d - “that a body of men so distinguished and competent as the Geogra-
> I phical Society of Madrid had l‘ecommended another Meridian passing
mds by the Punta de la Orchilla, the extreme western end of the Island
the . "%f Hierro. One more \Iemdmn, when there were so many already !
3 in

e an

Desirous of understanding the reasons which prompted the Society
380, o adopt such a resolution, I solicited the honour of being allowed to
rsal - <enter into the subject. This was conceded to me, and while it was
lay. “ceupying my mind I came into possession of the very valuable docu-

qents given to the light by the Canadian Institute, and which are

he o‘fapnnnr of the clear intelligence of one of its most distinguished
'-»membels Mr. Sandford Flenmw

3 So thoroughly was I convinced by the arguments of this eminent

¢ enfrmeel, and so very practical did This system seem for the creation

v o of a uniform Time-reckoning for the whole world, that I resolved to

'tmnshte his valuable paper into our ]anquae, with the view of

foundmg upon it a proposition which I should ere this have pre-

,sented to the Geographical Socicty had not my time been wholly

taken up by a Special Commission entrusted to me by His Excel-

.'lency the Minister of Marine, Don Santiago, Duran of Lira, in con-

xion with the coustant differences which take place between our
“fishermen and those of Portugal on our southern coasts.

The work which follows this preface is not, strictly speaking, a
» Jiteral translation of the paper of the distinguished member of the
nadian Instibute, but I believe, nevertheless, that I have moss

erl- -faithfully interpreted the thoughts of the wise academician, and also
“all -« fithfully presented the essential passages of his work. If I have
SC1- "ot done so, it has not been the fault of my good will.

' nt EWIlL the ideas of the author ever be adopted and put into prac-
o Lgibe? T t, L think they will. 71 b system 35 inde
ples '7Hice or my par rink they wi 1e present system is inde-

“Hensible, and it is only necessavy to study the new method without
itejudice, and think over the means proposed, to sce their clearness.

'Will there be found people to find fault with the systemn?

'Undoubtedly ! The electric telegraph was considered an impossi-

ity half a century ago, and, to-day, the wires of this impossibility
circle our globe.

JUAN PASTORIN,
~Ayamonte, 30th April, 188].
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THE GEOGRAPHICAL SOCIETY OF BERLIN, 1SS1..

Remarks upon « Normal Time to b comman to the whole earth, and a Piime
Merudian, to be accepted by all nativus, by Dr. G. V. Boyuslawski.*

(TRANSLATION.)

During the last decade, the gigantic development of railway and
telegraph communication in the United States and the British posses-
sions of North America, has in a marked manner caused the necessity
to be felt of & common recognized system of Timc-reckoning through-
ont this extensive territory. As a result of this feeling, in the course
of this year, two publications have appeared which, with a view to
the solution of this problem, submit projects of some force not adapt-
able to America alone, but which to some extent wonld be accepiable
to the whole world, namely : Cleveland Abbe, ¢ Report on Stand-
ard Time to the American Metrological Society,” and Sandford
Fleming, “ Papers on Time-Reckoning and the selection of a Prime
Meridian to be common to all nations.”

The Director of the Observatory at Pulkova, member of the
Academy of Science, St. Petersburg, and our honorary member, Herr
Otto Struve, in accordance with a commission of this Academy in the
meeting of September, 1850, has presented a report on both these
papers, and on the propositions which they contain for the solution
of the general question of a normal Time-reckoning and of a uni.
versally observed first meridiwn, which, in connection with other
remarks on the same question, we will allude to.

The report of Mr. Cleveland Abbe chiefly examines the problem
from a local point of view. XHe sets forth the motives which have
prevailed with the American Metrological Society, to accept a series
of resolutions which, from the imperfections in the present system
followed in the United States of America, have in view the removal
of the inconveniences proceeding from present practice of Time
reckoning, a practice which, so to say hy degrees and incidentally, has
come into force, without taking any account of the unecessities of the
travelling public and the management of railways. One resolutio
only in the dissertation of Cleveland Abbe, is of a more wide-bearing
significance, viz., that which recoinmends to the government and to the
public within the United States to vefer tho Time exclusively to:
meridian 6 hours or 90° west of Greenwich. The Metrologica
Society thus accepts the principle that it is desirable that in th
future a uniform central Time be introduced for the whole earth, ane
by this opportunity expresses itself in favour of the meridian 180
from Greenwich as the first meridian.

* Verhandlungen der Gesellschaft fur Erdknnde, zn Berlin.  llerausgegeben i Auftrag
Ges Vorstandes von Dr. G, V. Boguslawski. Band VIIL, No. ¢ n. 7. Zeitungen von 9 Ju
wud 2 Juli, 1881, Lerlin,
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The dissertation of Mr. Sandford Fleming is of a more extended
(allgemeineren) character, and his propositions founded upon it, were

e sustained by the approval of the Canadian Institute, at Toronto, and
it is this body, by the intervention of the British Government, which
has more widely circulated Fleming’s paper. Fleming directly advo-
cates the acceptance of the meridian 180° from Greenwich as the first
meredian for the whole earth, and the universal establishment of
time reckoned upon this meridian for scientific purposes, and even
¥ for many of the rclations of every day life. This time we may dis-

d

b- tinguish as ‘ Cosmopolitan Time,” in distinction to local time.
E:) Fleming submits in his treatise different arguments in favour of the
t. universal introduction of this {‘osmopolitan Time, indeed mostly in the
le form of more generally expressed ideas which direct attention to this
@ weighty question, and which can serve as the starting point for «
" more extended discussion. Above all things, he is desn'(?ug; of obtain-
e ing from competent professional men of all countries, definite answers
to the following two questions :
e 1. D0e§ the Time-zero or Prime Meridian, proposeq ip_the memoir,
- appear suitable and of a nature to be adopted by all civilized nations !
he 2. If the Prime Meridian proposed give rise to serious ohjections
se would there be any other meridian better qualitied, and which would
on have more chance of being adopted by all the world?
o Special circumstances enable Herr Otto Struve to answer the fiist
1 of these questions, since as carly as the 4th February, 1870, hefore
! the Geographical Society of St. Petersburg, he discussed the questions
am | in connection with the first meridian, and exclusively from the geo-
we » graphical point of view, with which he specially connected the
ies , interests of Cartography (map making and navigation). The simplest
em - solution seemed to him to be to take as a first meridian, that of
val- | Greenwich.
ne Struve sustained this expressed preference on one side by the his-
has tovical claim of the Observatory of Greenwich which it has established
tjh“ " from two centuries of super-eminent service to the cause of mathe-
101 matical geography and the interests of shipping, and on the other
g hand from the consideration that the greater part of the present maps
the gy use, especially sea-charts, ave projected relatively to this mevidian
01 of Greenwich, and that about ninety per cent. of seamen refer their
ltthx(l longitudes to this mevidian.
wnd But, indeed, according to Otto Struve, there is the circumstance
80,  which declaresitself against the common establishment of the meridian

of Greenwich, as the first meridian, that it passes over three countries
—: of Europe, Great Britain, France and Spain, likewise the continent
Hai o of Afriea, and that accordingly in different parts of Europe and

. Africa the longitudes would have different descriptions east cr west
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from Greenwich (ov the signs - or —).* The first meridian pro-
posed by Sandford Fleming, 180° from that of Greenwich, according
to the present opinion of Otto Struve, ofiers the following points of
pre-eminence : '

1. “It passes through no continent excepting the eastern end ot
North Asia, which is inhabited only by a not numerous and uncivil-
ized tribe, the Tschuktschen.

2. « It closely coincides with that same meridian upon which the
seamen, according to custom, must change the date of a day.t The
change of a day’s date would accordingly coincide with that of the
Cosmopolitan Meridian.

3. «It changes nothing in the practice of the majority of seamen
and geographers, with the exception of the addition of 12 hours or
180° to all Iongitudes. .

4. « It occasions no change in the ealeulation of the ephemerides
in most general use by seamen, namely, those of the British Nautical
Almanae, except the simple transfer of wid-day to mid-night or vice
vorsa.

5. ¢“The great differences which would exist between Cosmopolitan
and Local Time by the acceptance of this first meridian by the inhabi-
tants of almost all civilized lands would remove all misunderstandings
and uncertainties, under different circumstances as to whether Cosmo-
politan or Local was intended to be acted npon.”

Upon these grounds Herr Otto Struve, of the Academy of Science
of St. Petersburg, is willing to recommend for common acceptance
the meridian 180° west of Greenwich as the first meridian.

By this cpinion the second of Fleming's submitted questions
obtains its solution.

With regard to the questions submitted by Mr. Fleming in the
general form, as a starting point for further discussion on the intro-
duction for all countries of a common Time-reckoning the Pulkova
astronomer remarks, that at present from the various customs and
interests of different countries, it must be received with hesitation.

“ But it would be casy to remedy this inconvenience, if according to the example of Prof.
A. Anwers, in whose praiseworthy contribution to the Geographical Year Boolk VIII. (1880, pp.
303-310), ‘*Geographical Longitudes and Latitudes of 144 Observatories,” all the longitudes from
Gireenwich are numbered easterly through the full circumference of the circle.  Also Prof. C.
Bruhns has in his report on Point 33 of the Programme of the Second Metesrological Congress at
Romie, 1879, in which he proposes universally to accept the Meridian of Greenwich for Meteovo.
ingical Maps, laid it down as indispensable, that by the acceptance of any first meridian what-
woever, the longitudes run in one direction only, and indeed be reckoned from the East  I'he
computation in dilferent directions easily leads to misunderstanding and furnishes cause for
complications,

+On a ship which, from the East (America), sails to the West (Asia or Australia), and
reckons its time according {o the mean time of Greemwich, they count from the meridian 180°
fgom Greenwich.  If, for example, on 27th July, Greenwich is at nnd-night, and then begins tho
date of the 25th July, it is no more than mid-day cn the 27th July, and they must, in onder to
aceord viith the Greenwieh date, then move forward its date one day from 27th to 28th. Auother
s<hip, which sails from the West (Asia or Austrahn) to the Erst (America), and equally reckons
the time from Greenwich, if Greenwich on the 27th July is at no more than mid-day, upen thz
meridian 1S0° from Greenwich it is alveady mid-night of the 25th July, and they must, inorder
again to come in aceord with the Greenwich date, put back its date a day, thus to count the
same date twice over.
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The greatest difficulty presents itself in the fact that as yet ne means
of bringing Cosmopolitan Time into certain relationship with the rise
and setting of the sun in the different parts of the earth ; the appear-
ance of the sun admittedly governing the ordinary aveeations of
business life.

But if we consider this question in a scientific spirit, it follows
that for some but not for all branches of seiences, for example, for
Metcorology and Astronomy and in part also for physical questions
of the earth, and in general for all questions which o affected by
the close determination of time, the common aceeptance of one and
the same Time would extend great advantages, and could be effected
with little difficulty. Besides, it would save much time, and set
aside a great extent of misunderstanding.

According to Struve’s view, we must in the first place investigate
in what relationship the introduction of Cosmopolitan Time be oppor-
tune for science, and for what scientific problems the application of
Local Time with its relationship to the rise and setting of the sun can
be indicated.

The common aeceptance of another proposition of Fleming's, accord-
ing to Struve, should meet with slight objection, and is to be recom-
mended, viz., to sct aside that division of the duy into two halves of
12 hours, brought down to us from antiguity, and in its place to
establish the siwple division of 24 howrs, as at present is the case
with the Italians ;¥ so indeed that besides the standard datum, exact
Standard Time for the several chief places, in the form of 24 Standards
one hour apart should be established from which all the remaining
Local Times would obtain their derivation.

Our associate, Prof. W. Forster, Director of the Observatory of
this place, at the conglusion of his paper, ¢ Review on some Time
considerations, espectilly concerning the establishment of a German
Standard Time,” read at Hamburg, Tth February, 188k (Deutche
ftevue, 1881, No. 8 and 4), has likewise taken into eonsideration this
proposition of the Canadian Institute, and expresses himself against
the introduction of 24 chief Local Times for ordinary life, in interna-
tional relations. On the other hand, he accepts the introduction of
a universal and not a national Standard Time in connection with a
standard datum for all transactions requiring precision in time.
The specified starting-point and time-detcrmination yet to be estab-
lished, named in the Canadian papers as the “ Cosmopolitan,” accord-
ing to Prof. Forster's view, must be the common principle of a
universally accepted and undisputed measure of time freed from all
differences of local time. Equally for the starting point of Universal
Time, he considers the meridian the best suited to be the one exactly
12 hours or 180° from that of Greenwich (thus precisely identical
with that of Greenwich). G. V. B.

* Alsv the day is divided by astronomers into 24 hours,
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ADDRESS AT THE INTERNATIONAL GEOGRAPHICAL CONGRESS,
VENICE, SEPTEMBER 2lst, 1881, ON THE REGULATION OF
TIME AND THE ADOPTION OF A PRIME MERIDIAN.

By Saxpororp FLEMING, Delegate, of the Canadian Institute, Toronto, and

the American Metrological Society, New York,
The subject to which, with your permissjon, I shall briefly refer,
is the establishment of a Prime Meridian and Time-zero, to be cow-
mon to all nations.

The history of geographical science informs us that a great number
of initial meridians have at various times been employed by astron-
omers and navigators. It is well known that Claudius Ptolemy of
Alexandria was among the first to fix a meridian of reference.
Ptolemy lived in the second century, when the inhabitable world
was thought to be limited to countries around, or not far beyond, the
shiores of the Mediterranean. From time to time a knowledge of the
carth’s surface extended, and distinguished geographers arose, who
adopted new initial meridians. It is not necessary that I should
trouble you with a vecital of the list of meridians from which, since
the earliest period, longitudes have been reckoned. It is sufficient
at this stage to refer to the fact that geographers of different nations
have generally selected for starting points places of importance well-
known to them, and that, as a rule, they have chosen the capitals or
the principal observatories of the nations to which they respectively
belonged. Hence the multiplication of meridians of reference
throughout the world. Within a comparatively recent period com-
munications between the peoples of different nations have been greatly
facilitated, and intercourse has proportionately increased. Tt has
_consequently been felt that the variety of first meridians is embar-
rassing and unnecessary. For a number of years the question of
reducing this number has been under consideration ; it has been
brought before the Geographical Congress at Antwerp, and again at
Paris. The question has been examined by different societies, and
various proposals have been submitted, but unanimity with respect
to the selection of a prime meridian to be common to all nations has
in no way been attained. Repeated efforts have been made to gain
general concurrence to the adoption of one of the existing national
mweridians, but these proposals have tended to retard a settlement of
the question by awakening national sensibilities, and thus creating a
barrier difficult to remove. Other propasals to select an entirely new
initial line, unreiated to any one of the first meridians at present
recognized, have but little advanced the settlement of the question,
as such a course encounters difficulties of another kind, difficulties so
serious in their character as to render the proposals almost imprac-
ticable.

There are reusons for a unification of first meridians which every
year hecome stronger, and, as the question affects the whole area of
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civilization, its consideration should be approached in a broad, liberal
spirit. 'While it may be urged that the selection of any particular
meridian is less important than the adoption of a common first meri-
dian, care should be taken to consider the intevests of Wl people con-
cerned, or likely to be concerned, scrupulously avoiding offence to
local prejudice or national vanity. On every account it is extremely
desirable that an earnest effort should be made to seck for a solution
to the problem.

The unifications of initial meridians has been advocated in the
intevests of geography, astronomy and navigation. I shall accept all
the arguments which have been advanced on behalf of these extremely
important interests, and crave your indulgence while I submit addi-
tional reasons for the establishment of a common prime meridian for
all the world.

I propose to direct your attention to arguments which spring from
the relations of time and longitude and the rapidly growing necessity
in this age for reform in time-reckoning.

If we take into view the whole earth, we have at the same instant
in absolute time, noon, mid-night, sun-rise, sun-set, and all interme-
dinte gradations of the day. The telegraph-system, which is gradu-
ally spreading like a spider’s web over the surface of the globe, is
practically bringing this view of the sphere Lefore all civilized com-
munities. It leaves no interval of time between widely separated
places proportionate to their distances apart. It brings points
remote from one another, enjoying all the different hours of day-
light and darkness, into very close contact. Under our present
system of notation, confus’on is developed, and all count of time is
thrown into disorder.

The local civil day begins twelve hours before and ends twelve
hours after the sun passes the meridian of a place. As the globe is
constantly revolving on its axis, a fresh meridian is every moment
coming under the sun. As a consequence, a day is always beginning
somewhere and always ending somewhere. Each spot around the
civcumference of the sphere has its own day, and therefore there are
during every diurnal revolution of the earth, an infinite number of
local days, all beginning with a space of twenty-four hours, and each
continuing twenty-four hours. These days overlap each other, and,
theoretically, they are as perfectly distinct as they are infinite in
number. There are no simultaneous days except on the same
meridian, and as the different days are always in the various stages
of advancemr.at, difficulties must necessarily result in assigning the
period when an event takes place. The telegraph may give the exacs
local time of the occurrence, but it will be in disagreement with the
local times on every other meridian avound the earth. An event
occurring any one day may ou the instant be announced somewhere
the previous day, or somewhere else the following day. About the
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period when one month or year passes into another month or year,
an occurrence may actually take place in two different months, or in
two different years, according to local reckoning.

It will be readily conceded that this systein is extremely unscien-
tific, that it possesses all the elements of confusion, and produces a
degree of ambiguity which cannot long be tolerated, that as time rolls
on, it will lead to grave complications in social and coramercial affairs,
that it will produce serious errors in chronology, that it will lead to
litigation, and result geunerally in difficulties of various kinds. Ac-
cording to our present system there can be no absolute certainty with
regard to time unless the precise geographical position be specified as
an important clement of the date. It is evident that it will be ex-
ceedingly inconvenient and troublesome when rapid intercourse be-
comes universal to bring the times of different countries and localiiies
into agreement ; and that the necessity for doing so by additions or
deductions for differences in longitude, will undoubtedly clog the
ordinary business of the world.

It is praposed to obviate the difficulty by a system of cosmopolitan
time-reckoning, the ehief peculiarity of which is the adoption of one
particular meridian as a standard time-zero, and by an extremely
stple srrangement regulating the times at all places on the globe by
a direct reference to the common standard. It is obvious that the
world’s time-zero should coincide with the prime meridian to be used
in common by all nations for reckoning tervestial longitudes.

I shall procced to submit special and more urgent reasons for the
selection of a common initial Meridian and Time-zero. I shall con-
fine my observations to the caso of North America, a country with
whicle I am most familiar, but the remarks I shall venture to submit
will doubtless apply to other great divisions of the earth’s surface.

The gizuntic system of railways and telegraphs which bas been
established in America, has developed social and commercial condi-
tions which mever previously existed in the history of the human
race. These conditions have affected the relations of time and dis-
tance in a manner which shows that the system of notation which
we have inherited is defective, that it leads to confusion, causes loss
of time, and disturbs the arrangements of travellers and business
men. that it frequently results in loss of life, and leads to difficul-
ties of varvious kinds, that under the circumstances which have fol-
lowed the extensive employment of steam and electricity as means
of rapid communication, it is generally inappropriate.

This question has therefore become a matter of great public import-
ance, and attention is seriously dirccted to the simplest and best
ineans of removing an impediment to commerce and general inter-
course.

The system which we follow, and which has been followed for ages,
was quite unobjectionable haif a century ago, when the electric tele-
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graph was unknown and the horse was almost the only locomotive.
The system is based on the theory that time is regulated everywhere
Ly the passage of the sun over the meridian of each separate locality,
that the period between any two solar passages, at any one place, is
divided into halves, known as ante-meridian and post-meridian, each
half being subdivided into twelve hours, and that the two halves
together constitute & day.

According to the recognised theory, as already stated, every spot
on the surface of the globe differing in longitude has an entirely dis-
tinct day, and a local time peculiar to itself. Iixcept on the same
meridian there are no simultaneous days, or hours or minutes.
Everywhere the days and divisions of the day vary, and the varia-
tions are infinite.

- Xu the case of North America the continent extends across one
hundred and five degrees of longitude. Within ils extreme eactern
and western limits it is possible to draw many thousand distinct
meridians, and following rigidly the prescribed theory, we may have
as many thousand standards of time, not two of which would be in
harmony, The railway authorities have come face to face with the
difliculty, and they have from time to time met it as circumstances
dictated. In order to operate the long line of railway with some
degree of safety, each separate manager has been obliged to ignore
the different local times and arbitravily adopt a special time for the
movement of trains on the particular lines under his charge. The
railway guide books publish at least seventy-five (75) irregularly
chosen standards of time, employed for the running of trains in the
United States and Canada. Every city and town of impovtance has
its own time, occasionally coinciding, but frequently differing from
the neavest railway standard. The public have been obliged to
accommodate themselves to this irregular system, but it has become
exceedingly inconvenient and irksome, and a scheme which will in-
troduce a time-system characterized by uniformity and simplicity
cannot fail to be cordially welcomed.

For the reasons stated, an earnest movement has begun in America
with tho view of establishing reform in timereckoning. The ques-
tion is engaging the attention of the Canadian Institute, the Ameri-
can Metrological Society, the American Society of Civil Engineers,
the American Association for the Advancement of Science, and
other Societies. The community generally and the great railway
and telegraph interests are being awakened to its imporiance.

It is felt that the question is one in which all countries have an
interest, and although it has presented itsclf perhaps more promi-
nently in America than elsewhere, it is eminently desirable that
Americans should take no narrow view of a scientific matter of
world-wide interest.

.
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It is held by those who have seriously considerved the subject, that
a solution of the problem which would be good for America would
be advantageous for.other countries. It is considered that in intro-
ducing a veform in time-reckoning in North America the system
should be such as would commend itself generally ; that it should be
one which by its appropriateness and simplicity would have every
prospect of being adopted ultimately thronghout the world.

A highly important feature of the movement is to employ every
means to render the system generally acceptable, so that whenever
the necessity tnay arvise in any other community for its introduction
it may be spontaneously adopted—a course calculated to secure
ultimately complete uniformity in all countries.

I shall give in brief an outline of a proposition for defining and
regulating civil time which is favoured in many quarters in Canada
and the United States of America :-—

1. It is proposed to establish one standard time which may
be common to all people thronghout the world, for communica-
tion by land and sea, for all ordinary purposes, for synchronous
observations, and for all scieatific purposes. This standard
time to be known as Cosmopolitan Time.*

2. Cosmopolitan Time to be based on the diurnal revolutions
of the earth as determined by the (mean) sun’s passage over one
particular meridian to be selected as a Time zero.

3. The Time-zero to coincide with the Prime Meridian to be
common to all nations for computing longitude.

4. The Time-zero and Prime Meridian for the world to he
established with the concurrence of civilized nations generally.

5. Twenty-four secondary or standard Hour-meridians to be
established, fifteen degrees or one hour distant from each other,
the first being fifteen degrees from: the Prime Meridian.

6. The standard Hour-meridians to regulate time at all places
on the earth’s surface.

7. The twenty-four standard Meridians to be denoted by
symbols, and, preferably, by the letters of the English alphabet,
which, omitting J and V, are twenty-four in number. The
letters to be taken in their order from east to west. The Zero-
meridian being lettered Z.

8. The hour of the day at any place on the earth’s surface to
be regulated by some one of the standard Meridians, generally
by the standard nearest such place in longitude.

9. It is proposed to distinguish that interval of time between
two consecutive passages of the {mean) sun over the Prime
Meridian by the term Cosmopolitan Day.

10. The Cosmopolitun Day is designed to promote exactuess
in chronology, and is intended to be employed in connection

* The term * Cosmic” since suggested, commends itself,
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with synchronous observations in all parts of the world, and for
scicntifie ynrposes generally.

T1. Local days to commence twelve hours before, and end
twelve howrs after the (mean) sun’s passage over each of the
standard Meridians. The local days to be distinguished by the
letters of the twenty-four Meridians which determine them.

12. Local days will be reduced to twenty-four in number
within the period of each diurnal revolution of the carth. Thev
are to be regarded in the same light in all ordinary affuirs as
local days under the present system,

13. The hours of the Cosmopolitan Day to be known by the
letters of the alphabet in their order from A to Z (omitting J
and V), corresponding with the twenty-four Hour-meridians.
When the (mean) sun passes Meridians G or N, it will be G
time or N time of the Cosmopolitan Day.

14. It is proposed to abandon the divisions of the local day
into two sets of hours, each numbered from one to twelve, and
to employ a singlée series numbered from one to twenty-four
without interruption ; or as an alternative plan, to number the
twelve hours from midnight to noon, as at present, and to letter
the hours from noon to midnight. The afternoon letters being
in agreement with the proper Cosmopolitan Time letters.

15. The time determined directly from the Prime Meridian,
as in the Cosmopolitan Day, to be known by the general term
Cosmopolitan Time.

16. Local time to be known by the particular standard Meri-
dian to which it is referred. If it be determined by Meridian
B it will be designated Standard B Tome.

17. It is proposed to have standard time determined and dis-
seminated under Governmental authority.

18. Each city and town of importance to have a public time-
signal station electrically connected with a central observatory
for the purpose of receiving and disseminating standard tiwe
with precision.

19. Each time signal station to be provided with automatical
apparatus for dropping time-balls, or otherwise denoting the
standard time hourly, or as often as circumstances may require.

20. All railway and local public clocks to be controlled elec-
trically from the public time-signal stations.

The foregoing is a general outline of the proposition. It must be
evident that the system of Cosmopolitan time would be a ready means
of meeting the difficnlties to which I have referred. It would ren-
der it practicable to securs uniformity, great simplicity, perfect
aceuracy, and complete harmony. The times of places widely differ-
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ing in longitude would differ only by entire hours. In all other
vespeets Standard time in every longitude and latitude wounld be in
pertect agreement. In theory cvery clock in the world would indi-
cate somie one of the twenty-four hours at the same instant, and
there would be perfect sychronism with the minutes and scconds
everywhere around the globe.

By the system proposed, instead of an infinite and confusing num-
ber of local days following the sun during each diurnal revolution of
the earth, we should have twenty-four well defined local days only ;
each local day would have a fixed relation to the others, and all
would be governed by the pogition of the sunin respect to the Prime
Meridian. These twenty-four local days would succeed each other
at intervals of one hour during each successive diurnal revolution of
the globe. The day of each locality would be known by the letter
or other designation of its standard Meridian, and the general con-
fusion and ambiguity which I have set forth as the consequences of
the present system would cease to exist.

Some such system as that proposed is imperatively demanded in
America. It cannot be doubted that the general adoption of the
scheme portrayed would be conducive to the convenience of all man-
kind. The first step towards its introduction is the selection of an
initial Mevidian for the world. Accordingly I feel justified in ask-
ing you to favourably consider the resolutions which I have now the
honour to submit.

RESOLUTIONS.

Resolved—1. That the unification of initial Meridians of reference
for computing longitude is of great importance in the interests of
geography and navigation.

Resolved—2. That the selection of a Zero-meridian for the world
would greatly promote the cause of general uniformity and exactness
in Time-reckoning.

Resolved—3. That in the interests of all mankind it is eminently
desirable that civilized nations should come to an agreement with
respect to the determination of a common Prime Meridian, and a
system of universal Time-reckoning.

Resolvsd—4. That the Governments of different countries bo
appealed to immediately after the close of Congress, with the view
of ascertaining if they would be disposed to assist in the matter by
nominating persons to confer with each other and endeavour to reach
a conclusion which they would recommend their respective Govern-
ments to adopt.

Resolved—3. That in view of the representations which have come
to this Congress from America it is suggested that a Conference of
Delegates who may be appointed by the different Governments be
held in the City of Washington, and that the Conference open on
the first Monday in May, 1882,
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Resolved—6. That the gentlemen whose names follow be an Ex-
ecutive Committee to make arrangements for the proposed Meeting
of Delegates, and to take such steps as may seem expedient in fur.
therance of the objects of these resolutions. And that all communi-
cations in respect thereof be transmitted to General W. B. Hazen.
Meteorological Bureau, War Department, Washington. ’

DR. F. A. P. BARNARD, President of American Metrological
Society, New York. 4 Htrotogiea
CAPTAIN GEORGE M. WHEELER, Corps of Engi
U. 8. A., Washington. Ps of LBnyincers,

CHIEF JUSTICE DALY, President of the American Geographi-
cal Society, New York.

JUSTICE FIELD, Supreme Court, Washington.

GENERAL G. W. CULLUM, Vice-President American Geogra-
phical Society, New York.

GENERAL W. B. HAZEN, Director of Meteorological Burea,
Washington.

JUDGE PEABODY, American Geographical Society, New York.

PROFESSOR CLEVELAND ABBE, Signal Office, Washington.

DAVID DUDLEY FIELD, American Geographical Society,
New York.

TAMES B. FRANCIS, President of the American Society of
Civil Enginceers, Boston.

DR. DANIEL WILSON, President of Toronto University,
Toronto.

JOHN LANGTON, President of the Canadian Institute, Toronto.

SANDFORD FLEMING, Chancellor of Queen’s University of
Canada, Kingston.

Resolved—7. That the Italian Government be respectfully re-
guested to communicate these resolutions to the Governments of all
other countries.

After full discussion the Committee agreed to veport favourably,

and recorded the following minute :—
[TRANSLATION.]

The Committee considers that within a year an International Com-
mission may be appointed by the Governments to consider the ques-
tion of an Initial Meridian, having in view not only the question of
longitude but specially that of hours and dates. The Cowmission
should bo composed of scientific men, such as geodicians, geographers
and men who represent the interests of commerce, etc. Threc mem-
bers might be named by cach nation. The President of the Ttalian
Geographical Society is requested to take the initiative in bringing
the subject before his Government and foveign Geographical Soci-
eties, and to take the necessary steps for the realization of the wish

b
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expressed in the resolutions. Without deciding, the Committee
desires to draw attention to the proposition of the American Dele-
gates that the proposed International Commission should meet at
‘Washington.

——— .

REMARKS ON THE COSMOPOLITAN SCHEME FOR REGULATING
TIME.
By PROFESSOR S1MoN NEwcoMB, Superintendent of Nautical Almanac,
Washington, 1882.

A capital plan for use during the millennium. Too perfect for
the present state of humanity. See no more reason for considering
Europe in the matter than for considering the inhabitants of the
planet Mars.

No; we don't care for other nations, can’t help them, and they
can’t help us. '

PROCEEDINGS OF THE ITALIAN GEOGRAPHICAL SOCIETY.
Ixamination of the scheme of Time reform; from the work of M. Ferdinando
Borsari, 1883.

(TRANSLATION.)

Is Universal Time possible 2 *

The question of the choice of a Cosmopolitan Meridian being de-
termined, it remains to be seen to what extent it may be possible to
carry into effect in different countries the propositions of Mr. Sand-
ford Fleming and of the other Americans interested in the introduc-
tion of the system of Cosmic Time and of twenty-four different
systems of local Time, each in succession differing from the other by
one hour.

The form given to this proposition, moreover, the very extraordi-
nary clearness with which it has been set forth (see Part IL.), is
marked by much logic, so that a profitable and well-considered
investigation of it may be held. Nevertheless, there is strong reason
why we should not deceive ourselves as to the difficulties to be over-
come. The idea relative to the introduction of the one Time in all
countries will need a long period to popularize it in Europe, and to
enter, so to say, into the convictions of the wmajority ; and many of
the propositions of Mr. Sandford Fleming (above all, that relative to
local Time,) will perhaps encounter much insurmountable difficulty
from the inhabitants of different countries, besides striking against
several national traditions.

In our.opinion, the most serious obstacle consists in the fact that
there is no means in the different countries to bring Cosmopolitan

* Extracts from II Meridiano Miziale ¢ L’Ora Universale, Studio di Ferdinando Borsari Socio
a vita della Societd Geografica Italianz, Direttore della rassegna geografica a L'Esplorazione.
Napoli, 1883. (Page 62.
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Time into accord with the rising and seiting of the sun—phenomena
whicli, as we say, necessarily regulate all the ordinary occupations of
human life.

Besides, there is another fact which would confirm the necessity
of maintaining the present national hours, in place of adopting the
secondary Time proposed by Mr. Sandford Fleming, even should
Cosmopolitan Time be universally adopted. It presents itself in this
form :—At present the political boundary of the several States of
Europe establishes the limit throughout which the recognized national
date would cease to be used, e. g., that of Rome, and at which com-
mences the use throughout of the other national dates, e. g., that of
Paris, with regard to which nothing equivocal can take place. But
supposing this national hour was suppressed and the secondary hour
adopted, very many, with the exception of the astronomers, would
not be gifted with the precise knowledge at what place the use of
one date should cease and the other day of the secondary hour com-
mence. In the hypothesis that the initial anti-meridian of Green-
wich should be adopted, iz would thence arise that a part of Spain
would use the Meridian M, and the other the Meridian N ; the
dividing line would be the Meridian situate at 1874° of longitude
(with the new system it would be no longer necessary to adjoin east
or west, for longitude would be counted from east to west), and all
the countries situated to the east of this line would use the Meridian
M, and that of the west the Meridian N. But how in practice to
obtain this separation? But admitting even that it be obtainable,
would it be possible to have part of the same country (in Spain as
in Switzerland, in Germany, &c.,) with a system of Time different to
that used in another part. We do not believe this determination by
hour possible, at least in political life.

But the question presents itself under another aspect when we
speak only of scientific consideration. And without doubt in any
science, as, for example, astronomy, meteorology, in part terrestrial
physies, and generally in all scientific questions connected with the
exact determination of time, the universal adoption of Cosmopolitan
Time would be a precious advantage, and would be brought to pass
without difficulty. It would save many useless calculations, much
loss of time, and would remove much misconception. Moreover,
equally, we must acknowledge, that in other scientific questions the
use of local Time owing to its agreement with the phenomena of the
rising and setting of the sun would be preferable.

Therefore at the present time we ought to recommend the adoption
of Cosmopolitan Time in all the branches of science in which, with-
out inconvenience, it can be introduced, with the possibility of ex-
tending it heveafter ; moreover, in all public services in the depart-
ments bearing upon international relations.
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The general adoption also of one of the propositions of Mr. Sand-
ford Fleming, that relative to the enumeration of the hours of the
day in a single series of 1 to 24, would probably encounter many
obstacles ; but its introduction should be advocated in all countries.

In fact, as we see, the division of the day into two halves, each of
12 howrs, is a cause of numerous errors and inconveniences. This
division has been for a long time in use. But undoubtedly apart
from this reason no one can find any ground for its advocacy. Hence
it comes to pass that its abolition is desirable, and that the simple
division of the day into 24 hours should be established.

The example of so many places in Italy, in Bohemia, and in
Poland, where this most simple division is observed at the present
time, proves that its general introduction would meet with no difi-
culty, and that this beneficial reform could be effected without seri-
ous inconvenience ; and that, besides, the logical consequence equally
follows, of the possibility of the adoption of one Universal Time.

To resume : We consider we are justified in urging that, as soon
as possible, the following reforms be adopted :—

1. The adoption of an initial Meridian common to all nations, the
choice to be made at a conference of delegates.

2. The adoption of Cosmopolitan Time, based on this same uni-
versal Meridian, un which, moreover, naturally shall be based the
computation of dates.

3. Adoption of one series of hours in one continuous day of 1 to
to 24, suppressing the denominations of anti and post meridian.

4. The question of secondary Time requires to be more considered,
at least in Hurope. For the present we would prefer to see the
national hours maintained, or, at most, we would prefer the propo-
sition of the Swedish Commission.

*® * * *

CoXNCLUSION.

Having arrived at the end of this work, we believe it is our duty
to justify ourselves with the reader by some additional remarks,
which may appear superfluous. But by what bas been done, it will
be clearly apparent that some consideration should be given to the
subject. It may be said to be entirely new in the scientific and geo--
graphical publications of Italy; which fact, in itself, has imposed the
obligation of examining the question under its many and various
aspects ; when it is considered, besides, that almost all the foreign
scientific and geographical publications also give the question a
special prominence, either in defence of a given Meridian, or in com-
menting on some of the propositions which we have set forth,
there 1is required at this time a résumé which all can un-
derstand ; and it is now so much the more called for, as
it is likely, by the invitation of the United States of America,
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an International Conference wili be assembled to examine the problem
which we have studied.

It may now be permitted us to express the wish that the Italian
Government will encourage and support the above alluded-to reunion.
All civilized nations are under plain obligations to science, but Italy,
from her scientific traditions, more particularly so. The country of
Columbus and Galileo ought never to forget herself, and it will be no
trivial honour to Italy, as indeed to all civilized nations, to sanction
a reform of so much interest to science and navigation.

Whether one inivial Meridian or another be adopted, is*of second-
ary importance. What is essential is that all should agree in their
decision, and all who are interested in the progress of science and
civilization should strive for this result. We predict that in a short
time it will be accomplished.

REPORT ON THE WASHINGTON INTERNATIONAL CONFERENCE
BY MR. SANDFORD FLEMING, DELEGATE OF GREAT BRITAIN
REPRESENTING THE DOMINION OF CANADA.

Orrawa, 3lst, Decembeg, 1884.

The Hon. J. A. Chapleau, Seéretazy of State, Canada :

Sir,—I have the honour to report for the information of His Ex-
cellency the Governor-General in Council, the proceedings of the
International Conference held at Washington, for the purpose of
determining a Prime Meridian and establishing a Universal Day.

I should have done so earlier, but I have only within the past few
days received copies of the Protocols of the procecdings, in Frencl
and English, to place in your hands.

The Conference was held in October last. Delegates assembled
representing twenty-five nationalities, viz.:—Austria, Hungavy,
Brazil, Chili, Columbia, Costa Rica, France, Germany, Great Brit-
ain, Guatemala, Hawaii, Italy, Japan, Liberia, Mexico, the Nether-
lands, Paraguay, Russia, San Domingo, Turkey, Venezuela, the
United States, St. Salvador.

It was attended by myself as a delegate of Great Britain appointed
to represent the Dominion of Canada.

The following gentlemen were also present on the part of Great
Britain :—

1. Captain Sir F. J. O. Evans, Royal Navy.

2. Professor J. C. Adams, Director of Cambridge University.

3. Lieutenant-General Strachey, member of the Council of India.

The Delegates assembled upon the invitation of the President of
the United States. They met in Conference in the Diplomatic Hall
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of the Department of State. Kight sessions were held, viz. :——On
October 1st, 2nd, 6th, 13th, l4th, 20th, 22nd, and ‘on the Ist
November.

After patient and caveful discussion the following resolutions were
carried, the Delegates, according to usage, voting by naiions :—

I

‘¢ That it is the opinion of this Conference that it is desirable to adopt a
single Prime Meridian for all Nations in place of the multiplicity of initial
Meridians which now exist.”— Unanimously adopted.

¢ II.

“ That the Conference proposes to the Governments here represented the
adoption of the Meridian passing through the centre of the transit instrument
at the Observatory of Greenwich as the initial Meridian for longitude.”—
Adopted.

Yeas, 22, Nays, 1. Abstaining, 2.

IIL

‘¢ That from this Meridian longitude shall be counted in two directions up
to 180 degrees, east longitude being plus and west longitude minus.”—A dopted.

Yeas, 14. Nays, 5. Abstaining, 6.
IV.

“ That the Conference proposes the adoption of a Universal Day for all pur-
poses for which it may be found convenient, and which shall not interfere
with the use of local or other standard time where desirable.”—Addoptc.

Yeas, 23. Nays, 0. Abstaining, 2.
V.

¢ That this Universal Day is to be a mean solar day, is to begin for all the
world at the moment of mean midnight of the initial Meridian, coinciding
with the beginning of the civil day and date of that Meridian, and is to be
counted from zero up to twenty-four hours.”—Adopted.

Yeas, 15, Nays, 2. Abstaining, 7.
VI.

‘“ That the Conference expresses the hope that as soon as may be practi-
cable the astronomical and nautical days will be arranged everywhere to begin
at mean midnight,”—Carried without division.

VII.

‘“ That the Conference expresses the hope that the vechnical studies de-
signed to regulate and extend the application of the decimal system to the
division of angular space and of time shall be resumed so as to permit the
extension of this application to all cases in which it presents real advautages.”
—Adopted.

Yeas, 21. Nays, 0. Abstaining, 3.

It was further resolved unanimously,

““That a copy of the resolutions passed by the Conference shall be com-
municated to the Government of the United States of America, at whose
instance and, within whose territory the Conference has been convened.”

It will also be seen on reference to the proceedings of the last
session that the thanks of the Conference were given to the Presi-
dent, Admiral Rodgers, of the United States Navy, and to the Sec-
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retaries, General Strachey, Delegate of Great Britain, M. Janssen,
Delegate of France, and Dr. Luiz Cruls, Delegate of Brazil. I was
unable to attend the meeting when these votes of thanks were
passed. It is most gratifying to me here to place on record my sense
of the unvarying courtesy and ability on all occasions shown by the
presiding officers of the Conference and by the Secretaries.

The resolutions of greatest public importance are numbers one and
two, four and five. Numbers one and two relate to the determina-
tion of a Prime Meridian ; numbers four and five to the establish-
ment of the Universal Day

The question of the Prime Meridian was not settled without argu -
ment and divergence of view. It was one, indeed, on which some
national sensitiveness was to be looked for. The Delegates of
France approached the discussion with marked earnestness. They
presented a resolution claiming that the Meridian to be selected
should possess a character of absolute neutrality. ¢ It should,” ran
the resolution (page 36), “ be chosen exclusively so as to secure to
science and to international commerce all possible advantages, and
especially cut no great continent, neither Europe nor America.”

Under the circumstances I felt it my duty to submit the remarks
given in the protocol of the fourth session (pp. 75, 80,.* I endeav-
oured to argue that our deliberations should take into consideration
future demands and emergencies, while at the same time our decis-
jons should cause as little interference as possible with present cus-
toms, and that we should consult the convenience of the greatest
number ; that we should especially regard nativnal sensitiveness. 1
contended that to choose and recommend a neutral Meridian would
simply be an attempt to establish an entirely new Meridian, one not
in use by any individual nationality or by the shipping of any coun-
try. Even if such were recommended by the majority of Delegates
there would be no guarantee, indeed there was no probability, that
it would be accepted by any one of the twenty-five nationalities
represented at the Conference. Eleven Meridians are already in use
as zeros of longitude. The proposition, if it led to any result,
would create a twelfth Meridian, and it would practically increase
the difficulty we were endeavouring to remove. .

The advantages to sea-going vessels havi ing one common zero of
longitude were “incalculable. They had been alluded to by the Presi-
dent of the Conference in his opening address. I expressed my con-
currencc with his views, and pointed out that by the judicious estab-
lishment of the Prime Meridian we could the more readily reach the
question of Universal Time. It was not from any national reason
that the Meridian of Greenwich suggested itself as the one to be
chosen. It was because of its convenience and its general use by
the great majority of sea-going ships.

~ Appended, page T4
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If the Meridian of Greenwich were established it would possess
simply the character which its selection by the Conference would give
it. It would become the Prime Meridian of the whole world—its
national character would disappear. The words * Greenwich Meri-
dian ” would really have no place upon charts. The proper terms to
be used by all hydrographers and navigators would be ¢ Prime Meri-
dian ” or “ Zero.”

The vote for the Meritlian of Greenwich was nearly unanimous,
only one nation, San Domingo, voting against it. But before the
vote was arrived at I deemed it proper, in order to meet the objec-
tions that had been raised, to submit a proposition leaving it an
open question, to be settled by a subsequent vote, whether the choice
should fall on the Meridian or anti-Meridian of Greenwich.

This proposition did not receive support. The majority felt the
question was best decided by the direct motion establishing the Meri-
dian of Greenwich as the Prime Meridian.

It will be seen by the third resolution that the mode of reckoning
longitude remains unchanged—it is to be counted in two directions
from the Prime Meridian up to 180 degrees, east longitude plus and
west longitude minus.

Looking to the ulterior proceedings of the Conference, I felt it my
duty to point out that a new nomenclature of longitude could be
advantageously introduced ; that although inconveniences would at
first be felt in effecting a change in a custom so long followed, these
would be far outweighed by the general benefits to be derived in
future years. My own feeling was in favour of extreme simplicity of
system, of a notation in complete harmony with the scheme of Uni-
versal Time. I held that it would be best to abandon counting longi-
tude in two directions; that it should be reckoned in one direction
only; that the Meridians should be numbered continuously from
zero towards the west, avoiding the expressions plus and minus to
denote east and west longitude.

Various authorities may be cited in support of these views. Ac-
cording to the distinguished astronomer, Sir John Herschel, longitude
may be expressed in hours equally as well as in degrees, and “ it
would add greatly to systematic regularity, and tend much to avoid
confusion and ambiguity in computations, were this mode of expression
(longitude East and West) abandoned and longitudes reckoned invari-
ably westward from their origin, around the whole circle.”

In view of the adoption of Universal Time, it seemed to me obvious
that great benefits would result if longitudes were reckoned on the
same principle and known by the same terms as those which would
be used in the new system of Time. I venture to draw attention to
the remarks which I felt called upon to submit on the point (pp. 116,
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122,and 124).* My own colleagues from Great Britain were not in
accord with these views.

‘When the question of Universal Time was discussed, the Confer-
ence showed great unanimity with regard to its fzdoptlon for all pur-
poses for which it may be found convenient. The principle was
confirmed by the fourth resolution, and the division shows that while
twenty-three nations voted in its f.woul through their representatives,
not a single delegate voted against the resolution.

The Universal Day is to be the mean Solar Day, commencing at
the moment of mean mid-night of the Prime Meridian. The hours
to be counted in one series up to twenty-four. Twelve o’clock of the
new time will take place at the moment of mean noon at Greenwich,
and the hours of the second half of the day will range from thirteen
to twenty-four.

The resolution adopting the Prime Meridian having been carried,
the establishment of a system of Universal Time became possible. I
felt it my duty to submit the opinion I held on the question at some
length (pp. 117,125, and 181).t I endeavoured to point out that the
condition of the age demanded a system of cornputmcr time which
should have in view :

1. To secure chronological accuracy in dates common to the whole
world.

1. To obtain a Standard of Time measurement, on a basis accepted
by all nations, by which everywhere synchronously the same instant
may be observed.

3. To establish a sound rational system of reckoning Time, which
may eventually be adopted for civil purposes everywhere, and thus
secure uniformity throughout the globe, with the greatest possible
aceuracy,

I ventured to submit to the Conference a series of recommendations
designed to meet these ends. They embraced a scheme of Universal
Time which, in its essential features, had for some years been under
consideration by scientific bodies.

The Conference did not consider it necessary to decide upon
details.

The resolutions passed are to the following effect, viz. :—

1. The advantages of Universal Time are recognized.

2. The Universal Day is defined.

3. While the Meridian of Greenwich is chosen as the Prime Meri-
dian and the zero of longitude, the anti-Prime Meridian becomes the
zero of Time.

4. The hours of the Universal Day are to be counted in one series
from zero up to twenty-four.

* Appeuded, page 77. t Appended, page 77 to 82.
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5. The zero of the hours is the moment of mean solar passage on
the anti-Prime Meridian. The first hour is at the moment of mean
solar passage on the Meridian 15° west of the anti-Prime Meridian ;
the second and the remaining liours of the Universal Day come in
turn at the solar passage on successive Meridians 15° of longitude
apart, each Hour-meridian being an exact multiple of 15° from zero.

Thus a serizs of twenty-four Hour-meridians are practically deter-
mined around the globe, corresponding with the twenty-four hours of
the Universal Day. A principle of uniformity will consequently be
secured when the system of regulating civil time by Hour-standards
comes to be adopted in other countries. It has already been acted
upon in Canada and the United States with signal success.

I have already stated that the principle of Universal Time was
adopted by the vote of twenty-three nations, avd the division shows
that while the representatives of two nations abstained from voting,
10 negative vote was cast against it. The recognition now given by
author.ly to this new mode of Time-reckoning is of great importance.
To my mind, i is far-reaching in its consequences, and obviously a
step towards the unification of Time thronghout the world. It will
doubtless depend greatly on circumsiances when and to what extent
tnis new system will be introduced into civil life. No arbitrary line
can be drawn to preseribe its applicability. It is only from use and
convenience that the practical limit will be found. JTn course of
years the uses and advantages of Universz]l Time wi'™ ¢ better un-
derstood, and that which to this generation may appear strange and
extraordinary, to the one succeeding may be regarded as regular
and normal.

I trust I may be allowed to state that the principles ot Universal
"Time adopted by the Conference are identical in character with those
set forth in some papers which were published in Canada six years
back. It was the Council of the Canadian Institute, Toronto, who
took the initiative in bringing the subject before the world in 1879.
This body memorialized the then Governor-General, Lord Lorne, on
the subject, submiiting documents on Time-reckoning and the selec-
tion of a Prime Meridian to be common to all nations. It was
through His Excellency’s official and personal weight and influence
that copies of these “apers were brought under the notice of the
Imperial Government. Through the intervention of the Imperial
Government they were submitted to the Governments of the civilized
nations, and became known te men of science and high reputation.
His Excellency evinced a deep interest in the question, and under
his distinguished auspices the attention of Scientific Societies in
Europe was first awakened to the subject.

More recently the Canadian Institute appointed a Delegate to the
International Geographical Congress, held at Venice in 1881, to pro-



I

SUPPLEMENTARY PAPERS. 73

mote the discussion of the question. On this occasion the Canadian
Delegate was permitted to submit a series of resolutions pointing out
that it was eminently dé¥irable that civilized nations should come to
an agreement with respect to the determination of a common Prime
Meridian and » system of Universal Time. The resolutions further
suggested that Delegates should be appointed by the different Govern-
ments to meet in Conference at Washington to discuss these ques-
tions. The resolutions met with the active and cordial support of
gentlemen from the United States representing Scientific Societies
and the United States Government at the Venice Congress.

There cannot be a doubt that the proceedings at Venice led to the
important action taken by the International Geodetic Congress at
Rome in 1883, which in its turn has greatly assisted in preparing
the way for the work of the Washington Conference.

On this side of the Atlantic, the Canadian Institute has not been
the only active body. The progress of the movement has been
greatly influenced by Socicties in the United States, notably the
American Metrological Society and the American Society of Civil
Engineers. Those societies have systematically considered the ques-
tion, and directed the attentic  f the public and the United States
Government to it.

In submitting the proceedings of the Conference at Washington,
I have alluded to some of the principal agencies which have opervated
to bring about the conclusion now reached. I trust that it will not
be held an impropriety on my part thus dwelling upon the important
part Canada has played in the establishment of Universal Time, and
m the determination of an initial Prime Meridian for the world.
With two copies of the protocols which I have the honour to enclose,
I also forward copies of the documents issued by the Canadian
Institute.

I have the honour to be,
Sir,
Your obedient servant,
SANDFORD FLEMING.
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APPENDIX TO REPORT ON THE WASHINGTON CONFERENCE.

Extract (1) from thc Protorols of Session, Octoler 15th, refarred to in the
Joreyoing Report, page G4,

Mr. Sandford Fleming, Delegate of Great Britain:—I have listened with
great attention and deep intevest to the remarks which have fallen from the
several gentlemen who have spoken, and I desire your kind indulgence for a
few moments while I explain the views I have formed on the motion of the
distinguished Delegates from France.

1 feel that the important question which this Conference has to consider
must be approached in no narrow spirit. It is one which affects every nation-
ality, and we should endeavour, in the common inferest, to set aside any na-
tional or individual prejudices we possess, and view the subject as members of
one community—in fact, as citizens of the world. Acting in this broad
spirit, we cannot fail to arrive at conclusions which will promote the common
good of mankind.

In deliberating on the important subject before us, it seems to me there are
two essential points which we should constantly bear in mind.

1. We should consider what will hest promote the general advantage, not
now only, but for all futurc years, while causing at the present time as little
individual and national inconvenience as possible.

2. We should, in coming to a determination on the main question for which
this Conference 1s called, leave nothing undone to avoid offence, now or here-
after, to the sensitiveness of individual nations.

The motion is, that the initial meridian to be chosen should be selected on
account of its neutrality. This undoubtedly involves the selection of an en-
tirely new weridian, one which has never previously been used by any nation,
as all initial meridians in use are more or less national, and, as such, would
not be considered neutral in the sense intended by fhe honourable Delegates
from France.

Let us suppose that this Conference adopted the motion. Let us suppose, fur-
ther, that we found a meridian quite independent of, and unrelated to any exist-
ing initial meridian. Would we then have accomplished the task for which
we are met ? I ask, would the twenty-six nations here represented accept our
recommendation to adopt the neutral meridian ? I greatly fear that the pass-
ing of the resolution would not in the least promote the scttlement of the im-
portant question before the Conference. The world has already at least eleven
different first meridians. The adoption of the new meridian contemplated by
the Delegates from France would, I apprehend, simply increase the number
and proportionately increase the difficulty which so many Delegates from all
parts of the earth are assembed here to remove.

This would be the practical effect of Zhe passing of the resolution. If it had
any effect, it would increase the difficulty, and 1 need not say that is not the
object which the different Governments had in view when they sent Delegates
to this Conference. The President has well pointed out in his opening address
the advantages which would be gained, and the great dangers which, at times,
would be avoided by seafar.ng vessels having one common zero of longitude.
Besides the benefits which would accrue to navigation, there arc advantages of
equal importance in cennection with the regulation of Time, to spring, I trust,
from our conclusions.

It does not appear to me that the adoption df the motion would ir any way
advance these objects. I do not say that the principle of a neutral meridian is
wrong, but to attempt to establish one would, I feel satisfied, be productive of
no good resulk. A neutral meridian is excellent in theory, but 1 fear it is en-
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tirely beyond the domain of practicability. If such be the case, it becomes ne-
cessary to consider how far it-would be practicable to secure the desired ad-
vantages by adopting as a Ao some other meridian which, while related +o
some existing first meridian, would not be national in fact, and would have the
same effect as a perfectly neutral meridian in allaying national susceptibilities.

The selection of an initial meridian relaged to meridians now in use gives us
a sufficiently wide choice. Allow me to read the following list, showing the
number and the total tonnage of vessels using the several meridians nameéd, in
ascertaining their longitude :—

' Suirs oF aLL Kixps. Per CExT.

INITIAL MERIDIANS. ) ' |
. Numher.l Tonnage. | Ships. | Tonnage.

GreenwWich ...ooviiiiiiiiiii it iie i ieee e, 37,663 | 14,600,972 65 72
Paris .... o 50140 1,785,083 | 10 | S
Cadiz .... . .. 2,463 666,602 5 3
Naples ..... .. 2,263 | 715,448 | 4 4
Christiania 2,128 615,058 1 4 3
Ferro ........ 1,497 567,682 | 2 3
Pulkova.... 987 208,641 | 13 1}
Stockholm.. . 717 154,180 ' 1} 1
Lishon . 491 , 164,000 1 1
Copenhagen . 435, 81,888 1 1 b
Rio de Janeiro, N . 253 | 97,040 | ) %
Miscellaneous ..oeiiit ittt i iecie s 2,881 - 534,569 44 2%
TOLal veitiie it e e e e DT,007 | 20,312,098, 100 100

It thus appears that one of these meridians, that of Greenwich, is used by
72 per cent. of the whole tloating commerce of the world, while the remaining
28 per cent is divided among ten different initial weridians.  If, then, the con-
venience of the greatest number alone should predeminate, there can be no
diffculty in a choice ; but Greenwich is a national meridian, and its use as an
international zero awakens national susceptibilities. It is possible, however,
to a great extent, to remove this objection by taking, for a zero of Longitude
and Time, the meridian farthest distant from Greenwich. This being on the
same great circle as Greenwich, it would not require the establisitment of a
new observatory ; its adoption would produce no change in charts or nautical
tables, beyond the notation of longitude. 1t would possess all the advantage
claimed for the Greenwich meridian in connection with navigation, and as
zero for regulating Time it would be greatly to be preferred to the Greenwich
meridian. ~ This Pacific meridian being aceepted as the common zero, and
longitude being reckoned continuously in one direction, there would be an end
to the nceessity of any nation engraving onits charts the word ¢ longitude
east or west of Greenwich.” The one word, “ Longitude” would suffice.” The
zero meridian would be international and in no respect national. Lven on
British charts all reference to Greenwich would disappear.

This view of the yuestion is sustained by many distinguished men. I shall
only ask permission to read the opinion of Mr. Otto Struve, Director of the
Imperial Observatory at Pulkova, than whom there is no higher authority.

¢ The preference given to the Greenwich meridian was based, on one side,
on the historieal right of the Royal Observatory of England, acquired by emi-
nent services rendered by this establishment during the course of two cen-
turies, to mathematical geography and navigation ; on the other side, consider-
ing that the great majority of charts now in use upon all the scas are made ac-
cording to this meridian, and about 90 per cent. of the navigators of long
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standing are accustomed to take their longitude from this meridian. How-
ever, an objection against this proposition is, that the meridian of Greenwich
passes through two countries of Europe, and thus the longitude would be
reckoned by different signs in different portions of cur own continent and also
of Africa.

“ Moreover, the close proximity of the meridian of Paris, which, per-
haps, some French geographers and navigators of other nations would still hold
to, from custom, from a spirit of contradiction or from national rivalry, might
easily cause sad disaster. To obviate these inconveniences, I have proposed
to choose as Prime meridian another meridian, sitnated at an integral number
of hours east or west of Greenwich, and amoag the meridians meeting this con-
dition, I have indicated, in the first place, the meridian proposed to-day by
scientific Americans, as that which would combine the most favorable condi-
tions for its adoption. Thus the meridian situated 180° from Greenwich
presents the following advantages :—

¢¢1. It does not cross any continent but the eastern extremity of the North
of Asia, inhabited by people very few in number and little civilized, called
Tschouktschis.

€9 It coincides exactly with that line where, after the custom introduced
by a historical succession of maritime discoverics, the navigator makes a
change of one unit in the date, a difference which is made near a number of
small islands in the Pacific Ocean, discovered during the voyages made to the
east and west. Thus the commencement of a new date would be identical
with that of the hours of Cosmopolitan Time.

«3. It makes no change to the great majority of navigators and hydro-
graphers, except the very simple addition of twelve hours, or of 180° to all
Tongitudes.

¢4 It does not involve any change in the caleulations of the Ephemerides
most in use among navigators, viz., the English Nautical Almanac, except
turning mid-day into mid-night, and vice versa. In the American Nautical
Almanac there would be no other chauge to introduce. With a cosmopolitan
spirit, and in the just appreciation of a general want, the excellent Ephemer-
ides published at Washington, record all data useful to navigators calculated
from the meridian of Greenwich.

‘¢ For universal adoption, as proposed by the Canadian Institute, it recom-
mends itself to the inhabitants of all civilized countries, by reason of the great
difference in lorgitude, thus removing all the misunderstandings and uncer-
tainties concerning the question, ag to whether, in any case, Cosmopolitan or
Local Time was used.

““In answer to the first question offered by the Institute at Toronto, I would,
therefore, recommend the Academy to pronounce without hesitation in favour
of the universal adoption of the meridian situated 180° from Greenwich, as
Prime Meridian of the globe.”

I quote from the report of M. Otto Struve to the Imperial Academy of
Sciences of St. Petersburg, 30th Sept. 18S0.

I respectfully submit, we have thus the means of solving the problem
presented to us, without attempting to find such a meridian as that contem-
plated in the motion of the hunorable delegates. Whatever its origin, the Pa-
cific meridian referred to would soon be recognized as being as much neutral as
any meridian could possibly be. If, on the other hand, we adopt the motion,
I very greatly fear that the main object of this Conference will be defeated
and the settlement of a question so pregnant with advantages to the world will
be indefinitely postponed.
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Fxtract (2) from the Protocols of Session, October 14th, referred to in the
foregoing Report, page 71.

Mr. Sandford Fleming, Delegate of Great Britain, representing the Do-
minion of Canada:—I wish to offer some observations on the resolution before
the Conference, but I am unable to separate the particular question from the
general question. To my mind, longitude and time are so related that they
are practically inseparable, and when I consider longitude, my thoughts
naturally revert to time, by which it is measured. I trust, therefore, I may
be permitted to extend my remarks somewhat beyond the immediate scope of
the resolution. I agree with those who think that longitude should be
reckoned in one direction only, and I am disposed to favour a mode of notation
differing in other respects from that commonly followed.

If a system of universal time be brought into use, advantages would result
from having the system of time and the system of terrestrial longitude in com-
plete harmony. The passage of time is continuous, and, therefore, I think
longitude should be reckoned continuously. To convey my meaning fully.
however, it is neccssary that 1 shounld enter into explanations at some length.

The adoption of a Prime Meridian, common to all nations, admits of the
establishment of a system of rcckoning time equally satisfaetory to our reason
and our necessities.

At present we are without such a system. The mode of notation followed
by commmon usage from time immemorial, whatever its applicability to limited
areas, when extended to a vast continent, with a net-work of lines of railway
and telegraph, has led to confusion and created many difticultics. Further,
it is insufticient for the purposes of scientific investigation, so marked a feature
of modern inquiry.

Taking the globe as a whole, it is not now possible precisely to define when
a year or a month or a week begins. There is no such interval of time as the
commonly defined day everywhere and invariable. By our accepted defini-
tion, a day is local ; it is limited to a single meridian. At some point on the
earth’s surface one day is always at its commencement and another always
ending. Thus, while the carth makes one diurnal revolution, we have con-
tinually many days in different stages of progress on our planet.

Necessarily the hours and minutes partake of thes normal irregularity.
Clocks, the most perfect in mechanism, disagree if they differ in longitude.
Indeed, if clocks are set to true time, as it i3 now understood, they must, at
least in theory, vary not only in the same State or County, but to some extent
in the same City.

As we contemplate the general advance in knowledge, we cannot but fcel
surprised that these ambiguities and anomalies shounld De found, especially as
they have been so long known and felt. In the early conditions of the human
race, when existence was free from the complications which civilization has led
to; in the days when tribes followed pastoral pursuits and each community
was isolated from the other ; when commerce was coufined to few cities, and
intercommunication between distant countries rare and difficult ; in those days
there was no requirement for a common system of uniform time. No incosn-
venience was felt in each locality having its own separate and distinct reckon-
ing. But the conditions under which we live are no longer the same. The
application of science to the means of locomotion and to the instantancous
transmission of thought and speech have gradually contracted space and anni-
hilated distance. The whole world is drawn into immediate neighbourhood
and near relationship, and we have now become sensible to inconveniences and
to many disturbing influences in our reckoning of time utterly unknown and
even unthought of a few generations back. It isalso quite manifest that, as
civilization advances, such evils must greatly increase rather than be lessened,
and that the true remedy lies in changing our traditional usages in respect to
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the notation of days and hours, whatever shock it may give toold customs and
he prejudices engendered by them.

In countries of limited extent, the difficulty is easily gr pied with. By
general understanding, an arrangement affecting the particular commuuity
may be observed, and the false principles which have led to the differences
and disagreements can be set aside. In Great Britain the time of the Obser-
vatory at Greenwich is adopted for general use. But this involves a depar-
ture from the principles by whieh time is locally determined, and hence, if
these principles be not wrong, every clock in the United Kingdom, except
those on a line due north and south from Greenwich, must of necessity be
in error.

On the continent of North America efforts have recently been made to ad-
just the difficulty. The steps taken have been in a high degree successful in
providing a remedy for the disturbing influences referred to, and, at the same
time, they are in harmony with principles, the soundness of which is indis-
putable.

When we examine into time in the abstract, the couviction is forced upon
us that it bears no resemblance to any sort of matter wiich comes before our
senses ; it is immaterial, without form, without substance, without spiritual
essence. It is neither solid, liquid, nor gaseous. Yet it is capable of measure-
ment with the closest precision. Nevertheless, it may be doubted if anything
measurable could be computed on principles more erroneous than those which
now prevail with regard to it.

What course do we follow in reckoning time? Our system implies that
there are innumerable conceptions designated ‘ time.” We speak of solar. as-
tronomical, nautical, and civil time, of apparent and mean time. Moreover,
we assign to every iudividual point around the surface of ths earth separate
and distinet times in equal variety. The usages inherited by us imply thab
there is an infinite number of times. Is not all this inconsistent with reason,
and at variance with the cardinal truth, that there is one time only ?

Time may be compared to a great stream forever flowing onward. To us,
nature, in its widest amplitude, 1s a unity. We have but one Earth, but one
Universe, whatever its myriad component parts. That there is also but one
flow of Time is consistant with the plain dictates of our understanding. That
there can be more than one passage of Time is inconceivable.

From every consideration, it is evident that the day has arrived when our
method of Time-reckoning should be reformed. The conditions of modern
civilization demand that a comprehensive system should be established. em-
bodying the principal thwt Time is one abstract conception, and that all de-
finite portions of it should be based on, or be related to, one unit measure.

Cn these grounds I feel justifie in respectfully asking the consideration of
the Conference to the series of recommendations which I venture to subit.

The matter is undoubtedly one in which every civilized nation is interested.
Indeed, it may be said that, more or less, every human being is concerned in
it. The problem is of universal importance, and its solution can alone be
found in the general adoption of a system grounded on principles recogmzed
as incontrovertible.

Such principles are embodied in the recommendations which I am permit-
ted to place before the Conference. They involve, as an essential requirement,
the determination of a unit of measurement, and itis obvious that such a umt
must have its origzin in the mution of the heavenly bodies.  No motion i~ more
uniform than the motion of the carth oun its axis. This diurnal revolution ad-
its of the most delicate measurcment, and, in all respects, is the most avail-
anle for a unit measure. It furnishes a division of time definite and precise,
and onc which, witheut difficulty, can be made plain and manifest.
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A vevaolation of the carth, denoted by the mean solar passace at the Prinie
or Anti-prime Meridian, will be recognizable by the whole world as a period of
e common to all, By general agreement this period may he regarded ay the
< uneon unit by which Time may be everywhere measured for cvery parpose
e science, in commeree, and in every-day life.

The =:heme set forth in the recommend itions has in view three principal ob-
jects, viz s

1. To define and establish an Universal Day for seeuring chronological ae-
curacy in dates common to the whole world.

2. T'a ehtain a system of Universal Time on a basis acceptable to all nations,
by which, cverywhere, at the same time, the samne instant may be observed.

3. To establish a sound and rational system of reckoning Time which may
cventually be adopted for civil parposes everywhere, and thus sccure umi-
tormity and accuracy throughout the globe.

Pat, in the inauguration of a scheme affecting so many individuals, it is de-
sirable not to interfore with prevailing customs more than necessary. Such
influences as arise from habit are powerful and cannot be ignored. The fact
must be recognized that it will be diflicult to change imme:diately the usages
to which the mass of men have bheen accustomed. In daily life we are in the
habit of eating, sleeping, and following the routine of our existence at certain
periods of the day.  We are familiar with the numbers of the hours by which
these periods are known, and, doubtless, there will be many who will see little
reason in auny attempt to alter theiv nomenclature, especially those who take
little note of cause and effcet, and who, with difficulty, understand the ne-
cessity of a remedy to somie marked irregularvity, which, however gencrally ob-
jectionable, does not bear heavily upon them individually.

For the present, therefore, we must adapt a new system, ag hest we are able,
to the habits of nien and women as we find them. Provision for such adapta-
tion is made in the recommendations by which, while local reckoning would he
based on the principles laid down, the hours and their numbers need not ap-
preciably vary from those with which we are familiar. Thus, Time-reckoning
i all ordinary affairs in every' locality may be made to harmonize with the
gencral system.

Standard Time throughout the United States and Canada has been es-
tablished in accord with this principle. Its adoption has proved the advan-
tages which may be attained generally by the same means. On all sides these
advantages have been widely appreciated, and no change intimately bLearing
upon common life was ever so_unanimously accepted. Certainly, it is an im-
portant step towards the establishment of one system of Universal Time, or, as
it is designated in the recommendations, Cosmic Time.

The alacrity and unanimity with which the change has been accepted in
North America encourages the belief that the introduction of Cosmic Time in
every-day life is not unattainable. The intelligence of the people will not fail
to discover before long, that the adoption of correct principles of Time-reckon-
ing will in no way change or serivusly affect the habits they have been aceus-
tomed to. It will certainly sweep away nothing valuable to them. The sun
will rise and set to regulate their social affairs.  All classes will soon learn to
understand the hour of noon, whatever the number on the dial, whether six,
asin Scriptural vimes, or twelve, or eighteen, or any other number. People
vill get up and retire to hed, begin and end work, take breakfast and dinner
at the same periods of the day as at present, and our social habits and customs
will remain without a change, depending, as now, on the daily returning phen-
omena of light and darkness.

The one alteration will be in the notation of the hours, sn as to secure uni-
formity in every longitude. 1% is to be expected that this change will at first
create some bewilderment, and that it will be somewhat difficult to be under-

6
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stood by the masses. The causes for such a change to many will appear in-
sufficient ov fanciful.  In a few years, however, this fecling must pass away,
and the advantages to be gained will become so manifest that I do not doubt
so desirable a retorm will eventually commend itself to general favour, and be
adopted in all the allairs of life.

Be that as it may, it seems to me highly important that a comprehensive
Time-system should be inttiated to facilitate scientitic observations, and de-
tinitely to establish chronologicil dates ; that it should be designed for general
use in connection with railways and telegraphs, and for such other purposes
for which it may be found convenient.

The (‘osmic Day set forth in the recommmendations would be the date for the
world recognizable by all nations. It would thearetically and practically be
the men of all local days, and the common standard to which all local reckan-
ings would be referable,

With regard to the reckoning of longitude, I submit that Lougitude and Time
are so intimately related that they may be expressed by a common notation.
Longitude is simply the angle formed by two planes passing through the
carth’s axis, while T'ime is the period occupied by the earth in rotating through
that angle. If we adopt the system of measuring Time by the revolution of
the earth from a recognized zero, one of these planes—that through the zero—
may be considered fixed ; the other—that through the meridian of the place —
heing movable, the longitudinal angle is variable. Obviously the variable an-
xle ought to be measured from the fixed plane as zero, and as_the motion of
the earth by which the equivalent time of the angle is measured is continunous,
the longitude ought to be reckoned continuously 1n one direction. The direc-
tion is determined by the notation of the Hour-meridians, viz., from east to
west,

If Longitude be so reckoned and denoted by the terms used in the notation
of Cosmic Time, the time of day everywhere throughout the globe would in-
variably denote the precise longitude of the place directly under the mean
sun.  Conversely, at the epoch of mean solar passage at any place, the Longi-
tude being known, Cosmic Time would be one and the same with the Longi-
tude of the place. '

The advantages of such a system of reckoning and nomenclature, as sug-
wested in the recommendations which I now submit, will be, I think, self-
evident.

KECOMMENDATIONS FOR THE REGULATION OF TIME AND 'fHE RECKONING OF
LONGITUDE.

1. That a system of Universal Time be established, with the view of facilitating
synchronous scientific observations, for caronological reckonings, for the purpose
of trade and commerce by sea and land, und for all such uses to whichk it is ap-
plicable.

2. That the sysiem be established for the common observance of all peoples, and
of suck a character that it may be adopted by each separate community, as may
be found expedient.

3. That the system be based o the principle that for all terrestrial Time-reckon-
ings there be one recoynized unit of measurement only, and that all measured
intervals of Time be directly related to the one unit measure.

4. That the unit measure be the period occupied by the diurnal revolution of the
carth, defined by the mean solar passaye at the meridian twelve kours from the
LPrime Meridiun established through Greenwich. :

5. That the unit measure defined as above be held to be a Day absolute, and
destgnated a Cosmic Day.

6. That such Cosmic Day be held as the ckronological date of the earth, chang-
ing with the mean solar passage at the Anti-meridian of Qreenwich,
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7. That all divisions and mudtipies of the Coxmic Day be known as Cusmic
Time.

8. That the Cosmic Day be divided into hours, aumbered in a single series, one
to Lwenly-four (1 to 24), and that the hours he seb-divided, as ordinary hours,
into minud s and seconds. NOTE.— s an alternative means of distinguishing the
Cosmic hours from the hours in loca! reckaninygs, they may be denvted by the letters
of the alphabet, which, owitting I and V, are teenty-four in wmber.

9. That until Cosmic Time le admittcd «s the recoynized means of reckoning
in the ordinury affairs of life, it is adeisadle to assimilate the system to present
usages, and to provide for the easy lranslation of lucal reckonings into Cosmic
Zime, and vice versa ; that, therefore, in theury, and as clusely as possible in prac-
tice, local reckonings be based on « known intercal in adeance or bekind Cosmic
Time.

10. That the surface of the globe be divided by twenty-four equi-distant Hour-
meridiuns, corresponding with the hours of the Cosmic Duy.

11. That, as far as practicable, the sereral Hour-meridians be taken according
to the longitude of the locality, to requlate loceld reckonings, in a manner similar
to the system in use throughout Novth Awmcrica.

12, Zhat in all cases where an Howr-meridian is adopted as the standard jor
requlating local reckonings in « particudar section or district, the civil day shall
be held to commence twelee hours bejore, and end twelve hours after, the mean
sular passayge of such Howr Meridian.

13. That the civil duy, based on the Prime Meridian of Greemwich, shall coin-
cide and be one with the Cosmic Day. That cicil doys on meridians east of
Greenwich shall be (according to the lunyitude) a known number of hours, or hours
and minwtes, in advance of Cosmic Tine, und (o the west of Greenwich the con-
trary.

14. That the surface of the globe Lciny dicided by twenty-four equi-distant
meridians (fifteen degrees apart) correspunding with the hours of the Cosmic Day,
it is advisable that longitude he reckoncd accarding to these Hour.meridians.

15. That divisions of longitude less than an howr (fifteen degrees ) be reckoned
in minutes and seconds and parts of seconds.

16. That longitude be reckoned continvously towards the west, beyinning with
2ero at the Anti-prime Meridian, twelee hours from Greenwich.

17. That lonrgitude generally be denoted by the same terms as those applied to
Cosmic T'ime.

I submit these recommendations suggestively, and without any desire unduly
to press them. I shall be content 1f the leading principles Izid down be
recognized by the Conference.

VWith regard to the more immediate question, I have come to the firm con-
viction that extreme simplicity of reckoning and corresponding benefits would
result if Longitude be notated in the same manner, and denoted by the same
terms, as Universal Time. 1If, therefore, the Conference adopts the motion of
the distinguished Delegate of the United States, which, 1 apprehend, is
designed to cause as little change as possible in the practioes of sea-faring
men, I trust the claims of other important interests will not be overlooked. 1
refer to all those interests so deeply concerned in securing accurate time on
Jand, and in having easy means provided for translating any one loca} reckon-
ing into any other local reckoning, or into the Standard Universal Time, In
this view I trust the Conference will give some expression of opinion in favour
of extending around the globe the system of Hour-meridians which has proved
so advantageous in North America. In an educational aspect alone it scems
to me important that the Hour-meridians, one to twenvy-four, numbered fro=
the Auti-prime Meridian continuously toward the west, should be consgicu-
ously marked on our maps and charts.
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Extract (3) from the Protocols of Session 20th Octoher, referred to in the
Joregoing Report, page 71.

Mr. Sandford Fleming, Delegate of Great Dritain:—To my mind it is of
very great importance that this resolution should be adopted. I have already
given generally my views on this question, and therefore I do not intend to
trespass on the attention of the Conference beyond saying a very few words.
From what I have already ventured to submit, it will be obvions that I hold
that all our usages in respect to the reckoning of time are arbitrary. Of one
thing there can be no doubt. There is only one, and there can only bhe one
tlow of Time, although our inherited usages have given us a chaotic number of
arbitrary reckonings of this one conception. There can he no doubt of another
matter ; the progress of civilization requires a simple and more rational system
than we now possess.  We have, it seems to me, reached a stage when a unifi-
sation of the infinite number of time-reckounings is demanded.

This unification wili be, to a large extent, accomplished if the resolution be
adopted, and by adopting it, it seems to me to be in the power of the Confer-
ence to confer lasting benetits on the world.

Universal Time will in no way interfere with local time. Each separate
community may continue in the usages of the past in respect to local time,
or may accept whatever change the peculiar conditions in each case may call
for. But the use of Universal Time will not necessarily involve a change ; it
will rather ve scmething added to what all now possess, and it will be a boon
40 those wi» avail themselves of it.

To the cast of the Prime Meridian all possible local days will be in advance ;
to the west ait possible days will be behind the Universal Day.

The Universal Day, as defined by the resolution, will at once be the mean
of all possible local days, and the standard to which they will all be related
by a certain known interval, that interval being determined by the longitude.

In my judgment, the resolution is an exceedingly proper one, and the Con-
ference will act wisely in passing it. .
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HIS EXCELLENCY THE GOVERNOR-GENERAT, CANADA, TO THE
PRESIDENT OF THE CANADIAN INSTITUTE.

OyricE or THE GOVEKNOR-GENERAL'S SECRETARY,
Orrawa, Sth April, 1885.

Sir,—I have the honour, by desire of His Excellency the Governor-
General, to transmit to vou herewith a copy of a despatch (No. 48,
17ch Marchy,) from the Secretary of State for the Colonies, expressing
the high appreciation of Her Majesty’s Government of the services
rendered by Mr. Sandford Fleming, C.M.G., in connection with the
Prime Meridian Conference at Washington.

I have the honour to be.
Sir,
Your obedient servant,
CHARLES J. JONES,
For the Governor-General’s Secretary.
The President Canadian Institute, Toronto.

THE EARL OF DERBY, SECRETARY OF STATE FOR THE COLO-
NIES, TO HIS EXCELLENCY THE MARQUIS OF LANSDOWNE,
GOVERNOR-GENERAL OF CANADA.

Dowxsive Streer, 17th March, ISS5.

My Lorp,—I have the honour to acknowledge the receipt of your
Despateh No. 53, of the 24th ultimo, with its enclosures, respecting
the proceedings of the Prime Meridian Conference at Washington.

I have caused the papers forwarded to be transmiited to the
Science and Art Department.

I take this eppertunity to request your Lordship to inform Mr.
Sandford Fleming that Her Majesty’s Government highly appreciate
the services rendered by him in connection with this Conference.

I have, &ec.,
DERBY.
GOoVERNOR-GENERAL,
The Most Hon. the Marquis of Lansdowne, G.C.M.G., &e., &e., &e.
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THE RESOLUTIONS OF THE WASHINGTON MERIDIAN
CONFERENCE.

BY OTTO STRUVE,

Dirxkcror oF THE IMPERIAL ASTRONUMICAL ORSERVATORY, Purrowa, Russia.
[Translated from the German, published in St. Petersburg, 1885.]

It has been felt as a positive evil, for a long time, throughout the
civilized world,and especially with geographers and navigators, that in
different countries the degrees of geographical longitude ave referred
to different initial meridians. This multiplication of initial meridians
to which, as they are in prominence, these lines of longitude are
adapted, and which in each particular country correspond to the
most important observatories, not only causes great complications
by the contemporary use in difterent countries of the several pub-
lished geographical maps, but is likewise for navigators a source of
ervor which can easily lead to mischievous results, and indeed has so
led to them. Therefore, for centuries the desire has been very widely
entertained for the common acceptance by all nations of one and the
same Meridian as the starting point for the enumeration of the lines
of Longitude, by which means this evil would be removed. In the
programme of the first Geographical Congress, proposed to be held at
Antwerp, in the summer of 1870, public attention was specially
directed to this question, asthe most important subject for considera-
tion ; indeed to a certain extent as the chief object to be submitted to
the Congress. On account of the German-French war, unfortunately
the Congress called for that year was not held ; and although since
that date the same question has been the subject of preparatory dis-
cussion in later Congresses and Public Conferences, nevertheless the
first decided advance in tho matter was throngh the Congress of
Delegates of almost every civilized country in the world, called to-
gether in October of last year, in Washington, by the Government ot
the United States of North America. The most important of the
Resolutions adopted at this International Conference we design here
somewhat closely to discuss.

It is proper to remavk, that for a long period with us in Russia
preparatory measures have been taken in the same direction as that
which at the Washington Conference was suggested to be followed
by the whole world. As a proof, it may be said that M. Struve,
shortly after the successful establishment of the Chief Observatory
in Pultowa, in the most positive manner pronounced against the
establishment of a special First Meridian in Russian Cartography.
In accordance with this view, in 1843-44 he orgmmized the great
Chronometer Expedition, by which the difterence of Longitude be-
tween Pultowa and Greenwich was established with the vutmost pre-
cision, so that in Russia we were in a position to lay down all lines
of Longitude, determined or to be determined, with perfect correct-
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ness with regard to the Meridian of the last named Observatory,
which already at that time was the most generally in use.

His Imperial Highness the Grand Duke Constantine Nicolajewitch,
also acted, in the same enlightened and liberal spirit, when in his
position as High Admiral of the Russian Fleet, which, until 1853,
had made use of a Nautical Almanack specially prepared for Russia,
he cancelled its use, and in its place introduced into the Russian Navy
the English Nautical Almanack, well known as based on the Green-
wich Meridian, from which the Morski Aliesiatseslod (Naval Almanac)
was essentiully a stunted re-production. A far move important step
was taken, that since that period upon his order, the Lines of Longi-
tude according to the Meridian of Greenwich are drawn on all Sea
Charts produced by the Hydrographical Department, and only on the
margin of the Map their relation to Pultowa is marked. Tn spite of
thiz precedent, we have in the meantime remained not entirely free
from the influence of the unwise feeling of nationality which has ad-
vanced the claim of Pultowa to be the First Meridian at least for

Jussia. It is owing to such national feeling that the fact must be
explained that upon several Maps issued by the Head Quarter Staff)
in contradiction to the views of the Pultowa astronomers, even in
instances where the Maps have not simply a local interest, the Lines
of Longitude are referred to Pultowa, and on the margin only the
velation which that Meridian bears to Greenwich is shewn.

As already mentioned, this matter took a new phase through the
Antwerp programme, and the interest we felt in the proceed-
ings, became accordingly the more marked. Especiaily, the aim
of the TUnification of Longitude found a zealous vepresentative
in the person of the then President of the Iwperial Academy
of Sciences, Admiral Count Liitke. Among other matters hLe
induced the present Director of the Pultowa Observatory publicly
to set forth his views upon this question, and in accordance
with this desive, the latter prepared a paper which he read at a
general meeting of the Imperial Russian Geographical Society, heid
on the 4th February, 1870. In this paper, the conclusions of which
the meeting approved, among other points discussed, the arguments
which may be adduced in advocacy of the Meridian of Greenwich
for universal acceptance as First Meridian, were sufticiently set forth.
The argument suggested that should the immediate acceptance of
this Meridian, on account of mistuken national feeling, obtain not
only a merely apparent support, but on the other hamd experience
serious opposition from the circumstance, that it serves to determine
longitude, as well for Great Britain as for France, conditionally on a
change of notation, so might it be an acceptable arrangement that the
First Meridian to be named should be drawn from that of Green-
wich, at a given number of hours, without any addition of minutes
and seconds. The reader of the paper under such circumstances took
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upon himself to direct special attention to a Meridian twelve hours
distant from Greenwich, which passes through firm land only in the
high latitudes of the north in the uninbabited neighbourheed of
Tschuktschenland, near Behring Straits, and for the remaining part
of the distance runs through the Pacitic Ocean and the two Aretic
seas of ice.  The establishment of this Meridian, which may be de-
seribed as the nether Greenwich Meridian, would in any circum-
stance lead to fewer practical inconveniences than those incident to
any other Meridian excepting that of Greenwich itself.

These views not only fonnd much accord in this country, but were,
also favomably received abroad. A more earnest movement, there-
" fore, for the Unification of Longitude notation took place for the first
time, as it became associated with the desive after uniformity in the
notation of time in international relations; while it became intim-
ately connected with our Cartographical requirements, and even pene-
wated into practical life. It was principally the rapid development
of the means of communication through railways and telegraphs
which called this desire into lite; especially in Amerviea where the in-
creased communication and the great extent of country, making the
yuestion of time one of special importance, demanded some scttle-
ment of the matter.

Before we enter upon the proceedings of the Washington Confer-
ence it will, perhaps, be of advantage at this place to signify in a few
words the objects to be attained by the unification of Time notation
which make that step desirable. Al sciences are in common inter-
ested in the Tesult. Nuvigation, the Administration of Telegrapls
aud Railways.  Ordinary every-day life, which in its locality is regu-
lated by the sun, would not immediately be affected by it.

In the first place, let us look at the signification of the Unification
of Time with regard to science. Thusit is perfectly plain that besides
astronomy those sciences are especially interested which have relation
to the phenomena of the globe, namely Physics, Meteorology, and
Magnetism. For the last named it is of importance that so far as
possible, identity in the determination of Time should be established,
according to which certain observations which have been or are to
be made will be referred. It may for example be remembered that
for some time past the local time of Gottingen has been used as the
Normal Time for simultaneous magnetic observations, because from
thence the first impulse to such observations was given through
Gauss.  Similar arrangements, it is true, may be made in each case
in the future when there is a question of certain definite observations
hieing set forth to the same absolute Time ; but it would in like mat-
ters much shorten.such operations if once for all a Normal Time were
established, and it was not necessury on each particular occasion to
muke special arvangements on the point. It may appear paradoxical
to sy that of all sciences, astronomy, in despite of its vocation closely
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to establish precision of time and to define motion in given periods,
least of all requives such an accord. The explanation lies in the
fact that astronomers, Lesides being saccustomed to reduce to a com-
mon measure of Time, difterent places and the diflerent observations
made, are always in the position more easily so to reduce such obser-
ations than the representatives of other seiences, who have to deal
only occasionally with Time and matters of Longitude. It mustuot,
however, fail to be recognized that also for astronoiny, benetit wonldl
arrive if the astronomers scattered over the earth’s surface would
make it a law among themselves for certain observations in the inat-
ter of Time to be referred to one and the same Meridian.

Applied to navigation, as can be well understood, the question
enters into practical life. But the navigator, like the astronomer,
has continually to consider the principle of difference of Time, and
hence a law relative to the Unification of Time notation is of less
relative significance to him. Whereas in other respects uniformity in
the delineation of geographical Longitndes upon sea charts, and in
the register of geographical sites, would be of substantial use, as well
for the safety of navigation as for convenience in ca]cu]atmn

In the matter of tc]e«rlphs it would principally be their adminis-
tration which wonld derive advantages from one Time notation for
the whole world. If despatches be solely sent as desired, according
to Local or to Normal Time deseribed, so sharp eontrol can scarcely
be exercised over delays or other hindrances, without repeated
inquiries to and fro. By the general application of Universal Time,
difticulties in this vespect would be reduced eonsiderably.  Thus also
the great body of the public would be a gainer, for then everybody
would be in the position to know with certainty when the despatch
in question was delivered ; a circumstance which may Le of the
greatest importance in many cases, as well in commercial relations
as in many other questions of eivie Jife.

With regard to railway-communication, it is possible to introduce
Standard Time to be observed within the tewritory of a single
country, or to groups of countries bound together-by close relations,
by which the administration of the hnes, and the movements of
trains may be regulated ; while with regard to the public, the Time
to be exhibited can still adhere to the Time by which every day life
is regulated, be it Local or Standard Time. Such has already been
the case for some timne in many countries, and has undoubtedly been
attended with great advantages to the interior channels of communi-
cation. Thus with ns in Russia, an ordinance has been in operation
for some time, by virtue of which the movements upon all railways
should be governed by Pultowa Time, and on some lines, at least, it
is in force. On other lines which have been constructed at a later
date, this ordinance has been departed from, and in different ways
tne movement has been regulaied by the locul Time of one of the
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two termini, or by the Time of some point lying intermediate. This
want of conformity with us, as it appears, hitherto has not brought
to light any special consequences by which injury has resnlted :
possibly with this exception, that occasional stoppages have arisen
from the irregulavity of the trains, as for instance, the transport of
freight can bear witness. But that through this want of conformity
of Time, the more likely danger of collisions has not more frequently
happened, is indeed to be ascribed to the fact that our railway som-
munication with other countries has only been partially developed.
and the rate of speed of the trains, in spite of the greater lengths of
single lines, is considerably less than elsewhere. Under these
circumstances, it appears by the free use of the telegraph, collisions
are avoided. But it is to be expected that with time, this constant
untrustworthy expedient will not be suflicient, and that, as a conse-
quence, owing to un increased communication, a decided and identical
Time will be again made obligatory on the administration of all
Russian railways.

Until Jately a similar condition of things existed in North A merica
with regard to the notation of Time on Railways. Theve, as with
us, Railway Time was not governed by a common binding law.
But the administration of single lines accepted, for the movement of
trains generally, the origin of Normal Time, which in the easiest
manner they could obtain from one of the observatories in the neigh-
bourhood of the line. The comnplications which arose from this want
of conformity in the enormous increase of railway communication.
furnished the starting point to the extended effort which was marle
last ycar in North America on behalf of a strict wide-spread regula-
tion on the subject of Time Notation established by the Railway
administrations, not simply within the territory of the United States
but where possible over the entire continent. Had the matter alone
applied to the United States it would have been easy possibly to
establish the desired good understanding either through a resolution
of Congress or by a convention of the directors of the several lines.
But, at the same time, the desire arose to include in the same strict
arrangement the vailways of neighbouring states, which equally
in the matter of Time Notation were subjected to local enactments
and incidental changes. This desired arvangement could only be
obtained by international agreement. Such an agreement obtained
by meuns of an international conference or congress became so
much the more desirable when this beneficial result, principally
sought after for the new continent, could equally extend its good
results to all the civilized states of the earth : and at the same time
it was to be expected that resolutions passed in such a meeting would
be held to be binding on each individual country with an enhanced
degree of force.

It is especially during the last ten years that those persons who
in North America have taken interest in such questions have
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directed their efforts towards the accomplishment of an international
convention of this character which, at the same time, should form
some determination with regard to the First Meridian generally to
be accepted. A point which, if with regard to the immediate object of
the congress is not indispensably necessary, has, from its near connec-
tion with it, become included in its consideration. Among such as
these, pre-eminent mention must be made of Mr. Sandford Fleming,
sometime Chief Engineer of the main lines of railway in Canada, at
present Chancellor of Queen’s University, Kingston. Tt is through
his indefatigable personal efforts and writings that influential
individuals and scientific and practical societies and institutes in
America as in Zurope have been gained to the cause. Especially
the Canadian Institute in Tovonto, the American Society of Civil
Engineers, and the American Metrological Society of New York,
who in common busied themselves with the question and appointed
special commissions to consider the subject, and passed resolutions
for the further prosecution of the business. The result of these
efforts was that the Government of the United States of North
America in Auvgust, 1882, was induced through their diplomatic
representatives at the Governments of all civilized countries v invite
the latter to send delegates to an international conference to be held
at Washington to consider the question.

It must be regarded as an important preparation to this confer-
ence, that scientific men in Europe had had an opportunity hetore-
hand of exchanging their views on the subject under consideration.
and were enabled fiom their own standpoint authovitatively to
recommend certain resolutions which could count npon the support
of their respective Governments. The initixtive was taken by the
Senate of the free city of Hamburg which proposed that the subject
should be brought up at the Congress, summoned to meet in Rome
in September, 1833, of Kuropean Astronomersand of men interested
in Geodesy and i the division of measurement of the degree. The
permanent Committee of the latter Society willingly accepted the
proposition, and convened for this object a meeting of prominent
scientific men, who, beside the immediate matter ot the measurement
of the degree, issued an invitation to other learned men to tuke
part in the deliberations, from which a satisfactory opinion with
regard to the Unification of Longitude and Time could be expected.

It was seen from the beginning that with regard to the important
matter, the choice of a First Meridan,a marked majority would declare
itselt in favour of Greenwich, which, apart from all other considerations,
sufliciently satistactorily commended itself upon the ground that
approximately nine-tenths of all the Sea Charts in use on sea voyages
are constructed according to this Meridian, so that the common
acceptance would be effected in the easiest manner, and would call
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relatively for the slightest sacrifice from other countries taken
collectively. In the mean time, it was by no means unknown that also
other Mevidians, namely, that of Paris and the Meridian distant from
it 20° in reund numbers, which it has been customary to describe as
that of Ferro, had well-grounded claims to consideration. Astronowmers
claimed for the former, that of Paris, that the classic labours of
Laplace, Bessel, Leverrier, Hansen and others had been based upon
this Imitial Meridian, which had thus been taken as their stavting
point on Astronomical Territory. It was urged with regard to the
latter, that it was the object of constant reference in School Atlasses
of Germany, Russia and other lands, On the other hand, with regard
to Greenwich, besides the practical advantages already named, it
could be especially claimed that by far the majority of geographical
positions on the eurth’s surface, were principally established accord-
g to this Meridian ; and that the Greenwich Observatory for more
than two centuvies having published continuous observations on the
Moon’s motion, and through manifold labours and investigations bear-
ing on navigation, had rendered such service to geography and navi-
gation, which no other institution could adduce, or even in any
way approuach.

Iunfiuenced by such considerations, it followed that at the Congress at
Rome, the resolution in a certain manner was unanimously adopted
to recommend for general acceptance as First Meridian that of Green-
wich. Even the numerous French representatives, many of them
persons of importance, did not oppose this step, but by abstaining
from voting, contented themsclves with this expression of sympathy,
with the Meridian of Paris so acceptable to them. Liitewise,some other
resolutions bearing upon the subject were at the same time carvied
with such a large majority =s almost to make the vote unanimous :
viz., that the Longitudes should be numbered from Greenwich to the
East aronnd the whole earth to 360°; that the Universal Time to be
introduced, should be Mean Solur Time, taken from the Fivst Meri-
dian, and that the notation of the lat!.r should be without division
of the day in two halves, but carvied ¢n to 24 hours. A more lively
discussion was created by the question, whether the numeration of
TUniversal Time should begin at Greenwich, mid-day or mid-night,
was decided in favour of the former. During the consideration of
this resolution, the fact came into strong prominence, that as the
present custom of astronomers, and to some extent of navigators, is
to reckon the date from noon, the arrangement of details and the
difficulties which a departure from this custom would carry with it,
would be felt equally by astronomical chronology, as by the calenlator
of the Ephemerides. In concluslon, two resolutions were accepted
Ly the Congress of Rome, the purport of which was in no way con-
nected with its specis] purpose. One of these set forth, that it was
desivable for certain ends, especially for geodesy, that the decimal
notation should be introduced into the circle; and the wish was
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expressed by others present, that the Greenwich Meridian having
been accepted as First Meridian, might be looked upon Ly the British

fovernment as an equivalent, which might lead them to accede to the
Metre Convention of 1875. The last result did actually take place
last year.

In the meantime the Government of the United States had re-
ceived replies from the greater number of other Governments, ex-
pressing their readiness to send delegates to the proposed Interna-
tional Conference ; and after that it had been established in Rome,
that unanimity in relation to the determination of a First Mevidian
was proportionably easy of attainment, the Government ¢f the United
States sent invitations to all civilized States to attend a Congress
which shonld be Leld at Washington October 1, 1884,

In this place (Russia) as a further preparation for the Conference,
on the proposal of the Geographical Society, a Special Commission
was appointed, consisting of representatives of the War and Marine
Departments, of the Imperinl Academy of Sciences, and the Geo-
graphical Society, in order to examine into the question in connec-
tion with the main line of discussion, to signify the persons to be
delegated to Washington on the part of Russia, and to submit and
draw up instructions for their guidance. It may here be incidentally
mentioned that with regard to these instructions, the purport of
which was set forth in a short paper written by one of the Commis-
sion, Lieutenant-Colonel Rylke, that inall essential points they fully
agree with the resolutions passed at Washington at a later date. The
tollowing delegates to Washington were recommended by the Com-
mission and therefore named by the Government :—1. The Russian
Ambassador to the United States, C.von Struve, who through his
extended travels and his geographical labours in Central Asia, pos-
sesses at the same time special qualities for the scientific discussions
which might be looked for. 2. Chief of Caucasian Survey, General
Major Stebnitzki, well known through his not less comprehensive as
carefully executed geodetic labours, and for the marlked scientific spirit
with which they have been carried out. 3. Herr Kologruvoff, mem-
ber of the Council of Routes and Communications.

Other countries were represented at the Washington Conference
as follows ;:—United States, 5 delegates; Great Britain, 4 ; Spain,
3 ; Germany, France, Hawaii, Mexico and Chili, 2 each. The re-
maining States had one delegate. The diplomates accredited to the Gov-
ernment of the United States for the most part also assumed similar
duties ; for the prominent questions came hefore them for considera-
tion not so much in a scientific point of view as from the standpoint.
of genera) use and international communication. But accurate science
was also pre-eminently represented at the Congress. Without regard to
the many experienced men prominent from their geodetic and hydro-
graphic labours, who with right may claim to be held as efficient
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representatives of the interests of science, the Congress counted in its
midst as delegates the world-renowned Divector of the Cambridge Ob-
seyvatory, Mr. Adams ; the Associate of the Academy of Sciences at
Paris, M. Janssen ; Mr. L. M. Rutherford, of New York, of acknow-
ledged werit by his labours in the territory of Astrophysics; the
scientific representative of the U. 8. Signal Office, Mr. Cleveland
Abbe. Besides as it opportunely happened that many scientific men
were in Washington domiciled, or accidentally there for a time, the
Congress invited them to express their opinion on the matters under
consideration ; the head of the American Nautical Almanane, Mr. S.
Newcomb, renowned by his genial and comprehensive labours in the
field of astrynomy ; the Director of the Coast Survey, Mr, Hilgard ;
the celebrated natural philosopher, Sir William Thompson, and the
Director of the Carlsruhe Observatory, Dr. Valentiner.

In the whole, 25 countries were represented at the conference. It
was resolved that voting would be simply by states, with equal
authority withont 100"11'(1 to the number of representatives, or the
stand-point. of national development [C’ultuost(md] the extent of
territory, or the amount of population of each country. There were
many important points of consideration differing in character, which
pointed towards this mode of proceeding. Indeed, as it turned out,
@ procedure essentially different appuarently would have led to the
same result, as the proceedings, as they arve set forth in the Protocol,
testify. In all important matters, Great Britain and the United
States went hand in hand with Russia, and this accord on the pars
of the representatives of those countries, which, at least with regard
to extent of territory, were the most affected by the questions under
discussion, perceptibly exercised great influence on the result of
the vote.

As the conference on the 1st October, 1884, met in the Diplomatic
Hall of the Department of State, in Washington, they immediately
selected as President the Honourable Admiral Rogers, of the American
Navy. The prudence, skill, and impartiality with which he presided
over the proceedings are sufficiently established in the record of the
Protocol. Lieut.-General Strachey, of the English, M. Janssen, of
the French, Dr. Cruls, of the Brazilian Legation, weve appointed
Secretaries.

The conference held eight sittings between October Ist and Nov-
ember 1st ; some of which were prolonged for many hours. After
several delegates, among them those of Russia, had made the
declaration that they were unable to consider the resolutions of the
conference as binding on the countries which they represented, and
thut they could only pledge themselves to recommend to their res-
pective governments, such resolutions as they might vote for, the
detemunatxon was then taken as to organization, and the mode of
conducting the business of the congress. With regard to the essential
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business of the congress, after a debate, in some respects often
animated, the following cight resolutions were passed :—

I.—That it is the opinion of this congress that it is desirable to adopt
a single Prime Meridian for all nations, in place of the maltiplicity of
initial Meridians which now exist.—{ Unanimously adopted.)

II.—That the conference proposes to the governments here repre-
sented the adoption of the Meridian passing through the centre of the
transit instrument at the Observatory at Greenwich, as the Initial
Meridian for Longitude.—[dyes, 22 ; nors, 1 ; abstaining, 2.}

III.—That from this Meridian Longitude shall be counted in two
directions up to 180 degrees, Iast Longitude being plus amd West Longi-
tude minue—[dyes, 14 ; noes, 5 ; abstaining 1.]

IV.—That the Conference proposes the adoption of a Tniversal day for
all purpcies for which it may be found convenient, and which shall not
interfere with the use of local or other Standard ‘Lime where desitable.
—([Ayes, 23 ; abstaining, 2.]

V.—That this Universal day is to be 2 mean Solar day ; is to begin
for all the world at the moment of mean midnight of the initial mer-
dian, coinciding with the beginning of the civil day and date of that
Meridian, and is to be counted from zero up to twenty-four hours.—
[Ayes, 15 ; noes, 2; abstaining, 7.]

VI.—That the Conference expresses the hope that as soon as may
be practicable the astronomical and nautical days will be arranged
everywhere to begin at mean midnight.—Carried without division.

VII.—That the Conference expresses the hope that the technical
studies designed to regulate and extend the application of the decimal
system to the division of Angular Space and of Time shall be resumed
so as to permit the extension of this application to all cases in which
it presents real advantages.—Ayes, 21 ; abstaining, 3.]

VIII.—That a copy of the Resolutions passed by this Conference
shall be communicated to the Government of the United States of
America, at whese instance and within whose territory the Conference
has been convened.—[Adopted unanimously.]

The first Resolution was manifestly purely formal. Tt merely
stated the end for which the Congress was called togetlfer, some-
what more fully than had been done in the invitation. The last
resolution is also of the :same character, a formal conclusion of the
matters under consideration, as the results looked for will lead to
farther diplomatic proceeding with regard to the resolutions adopted.

We beg leave to enter here into some further discussion with
regard to the other six resolutions.

During the discussion on the chuice of the First Meridian the
French delegates made the proposition that in place of passing
through a specified observatory, the choice should, if possible, be
made of an entirely neutral Meridian. Plausible as this proposi-
tion appears at the first glance to set aside all national jealousies, so
the very definition of what was meant by an absolute neutral
Meridian, at once hit upon serious difficulties. Moreover the
proposition appeared even in a more unfavourable light upon closer
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consideration of the conditions necessary to satisfy a neutral Meri-
dian. For to be of importance as a Firse Meridian among others, and
in order to admit of no ambiguaity it must contain in itselt a depar-
ture from the principle of neutrality by the determination of its
position of Lungitude through an observatory in the neighbourhood
to be designated authoritatively.

The idea of selection on grounds of neutrality was therefore set
aside by a great majority. The remark of M. Juussen, on the ocea-
sion of the discussion of this subject must be recognized as most just.
Namely, that the Meridian of Ferro, introduced at the commence-
ment of the 18th century, through De L'Tsle, and subsequently
brought into common use, lying 20° to the west of that of Paris, by
that fact furnished a marked objection to its selection as the common
First Meridian, for from this circumstance it had become purely a
French Meridian, and thus, to tho great disadvantage of all geography,
the Meridian of Ferro had lost its international or neutral character.,

After the theory of a neutral Meridian was set aside, the grounds
on which Greenwich as the starting point of longitude was advocated,
came into prominence with their fullest fovce, and the choice of it as
the initial Meridian, followed almost with unanimity, France and
Buazil as advocates of the neutrality principle, abstained from voting,
and only the representative of San Domingo, M. de Galvan, voted
positively against Greenwich. The latter, however, added that his
negative vote must only be taken as an expression of his sympathy
with the principle of neutrality.

The three succeeding Resolutions, the numbering of Longitudes
with different signs, East and West from Greenwich ; the acceptance
of an Universal Day for special purposes; and the accord of this
Universal Day with the Time Reckoning of civil life under the
First Meridian, weve in their essence internally connected one with
the otheg. The discussion in the Conference accordingly was divected
at the same time equally to the three Resolutions, although the vote
upon them was given on each proposition separately. It is a matter
worthy of attention, that the second, which set forth the main
principle, was the only one which obtained an almost unanimous vote,
while for the two others many countries abstained from voting, some
of the smaller tervitories even voting negatively. An explanation of this
manifestation is found in the fact that a great number of the Delegates
were not provided with special instructions in regard to particulaw
questions, but had only received as a rule of conduct that they should
hold to the Resolutions of the Congress at Rome, which in these two
particular points had decided in the opposite direction. These Dele-
gates evidently did not feel themselves at liberty to depart from what
had been laid down at Rome, even when their own personal views
in the course of the discussions at Washington rather inclined them
to the prevailing direction of the Resolutions there brought forward,
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ou the ground of common utility and their conformability to the
requirements of the case.

In Rome, namely, it was proposed that the Longitudes departing
from the custom observed, should bo numbored aroind the whole
earth from West to East, and this proposition was there accepted
without further discussion ; so that nothing definite is known con-
cerning tho reasons on which this resolution was founded. In Wash-
ington, on the other hand, this question was fully discussed. Tt was
there expressly and forcibly urged that the resolution adopted at
Rome was fraught with iischief for Cartography, that a departure
from the numbering in use = 180° from the Initial Meridian, in no
way offered any scientific advantago, and that the numbering of
Longitude to 360°—the 24 hours of the ultimately asked-for change
of Civic Time into proposed Universal Time—from wunt of practice,
would cause great difficulties and complications. It resulted accord-
ingly that the maintenance of the system in use, found no special
effective opposition from any side.

It was different with regard to the question whether Universal
Time should commence with Greenwich, mid-day or mid-night. This
question in Rome, as in Washington, was diseussed in detail. At
Rome the preference was given to mid-day, as thereby the interests
of astonomers and navigators were especially brought inte promin-
ence. At Washington, on the other hand, the seamen who were
present at the Congress maintained th:.t the new principle was of no
actual importance for men of their calling, a view which was hold
also by the Russian naval men.

It was also mentioned that already in the United States Marine it
was a common practice as in ordinary civic life to count the com-
mencement of the day from midnight. Consequently the argument
came with greater weight in the Washington Congress that the trans-
lation of the commencement of the Uriversal Day to Greenwich mid-
day would cause considerzble disturbance to Trade and Commerce in
the most populous territories of the world ; while at these places dur-
ing the most important business hours, in the period approaching mid-
day, a double set of dates must come into use. In the presence of an
argument of this character, the interests of the astronomer, which
alone must suffer from the determination must naturally be placed in
the background. 8o, as above remarked, the resolution to take mid-
night at Greenwich as the commencent of the (niversal Day was
carried by a two-thirds majority, 7 countries abstaining from voting,
2 voting negatively.

During the discussions on the Universal day an opportunity was
given to Mr. Sandford Fleming to submit his generally well-known
opinions as to the form in which the common acceptance of Universal
Time can take the place of the ordinary time affecting civil life which
in each particular place depends on the rising and setting of the sun.

7
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These opinions have taken root in North America. For about a year,
especially by the impulse given by the administrations of railways, the
United States and Canada, not through force of law, but by common
arrangement of those interested, have been divided into six divisions,
within the boundaries of which the time notation of ordinary life, al-
though in a strict sense answering only to the middle Longitude of the
Time-division, is taken as a constant, which in the successive time-
divisions each differs from the other a full hour. According to the
communications of the delegate of the United States, Mr. W. F.
Allen, this arrangement has been accepted by not less than 85 per
cent. of the cities of the United States containing 10,000 inhabitants,
and 80 per cent. of the administrations of railways affected. For this
period no practical difficulties have been reported even in those places
where the true Time of the place differs half an hour frgm the Divis-
ion-time introduced. But that some necessary difficulti-:s must be
experienced by this arrangement in actual civic lue is proved by the
observation that within these Time-divisions where at the boundaries
there is a clear round hour where one can differ from the other, cer-
tain every-day occupations, for example, the hours of labour of the day-
labouver with regard to the same use of day light must be established
in a different manner with regard to each other, according as the spot
under consideration lies to the east or western boundary of the Divis-
ion. How this mode of proceeding is rcgarded by the inhabitants of
the prairic-land the report in no way iuforms us. It would, how-
ever, be a matter of surprise if serious ecmplications did not arise.
For instance, village commurities, which are only a couple of kilome-
tres apart®[1 2-5th miles] or are yet nearer neighbours, must make
use of Time notations which differ an entire hour. So it forces itself
on our attention that in a community of countries of which Europe
consists, in which individual states, apart from their geographical
position, gravitate to one side more than the other in their commer-
cial, industrial, or political relationship, that by the adoption of simi-
lar proceedings they would be subjected to embarrassments perfectly
unsupportable. Nevertheless, the attempt made in America is full
of interest and instruction, and by the favourable result which it is
said the first year has effected, it becomes a matter for serious reflec-
tion that this method of Time reckoning has been fully naturalized in
the United States, and perhaps will be accepted by other countries.
The same principle is also applied and has also been long in use in
Great Britain, of which the isolated position and scarcely an extent
of 30 minutes in longitude have greatly facilitated its introduction.
In any case the further extension of the principle is yet in the cate-
gory of experiments, and for this reason the Washington Conference
did not recognize that it was in a position to offer a resolution on the
subject, or even to enter into its discussion in detail.

It might be remarked that the method adopted for the period of
dating the Universal Day accepted by the Conference, would not
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interfere with the system followed by astronomers. That astronomers
would quietly remain in their old customs without grieving them-
selves as to the arrangement of a matter indifferent to them. Ata
period when everything tends to the simplification of reciprocal
relationships, it must appear to us desirable that the numeration of
date differing from the rest of the world, must also be abandoned by
astronomers, and indeed for the greater reason, that in modern times
the mission of many ohservatories is not simply to subserve scieatific
purposes, but also to unite with them matters of practical utuity.
The latter are thrown into active communication with the outex world,
which, with a double notation of the date, would be much prejudiced.
The sixth resolution of the Washington congress, with regard to Time
Notation, unanimously voted, which expresses the hope that as soon
as it appear practicable to carry out the principle, astronomers and
navigators should introduce into their practice the principle of dating
the day from midnight, carries this view. TLe Russian delegates
joined in this strongly felt hope ; although, in the instructions given
to them, this question had not been mooted.

The seventh resolution, submitted according to the wish of Herr
Janssen [recommendation, that the studies over the Decimal Divi-
sion of Angles and Time should be resumed] intrinsically stands in
no relationship with the propositions which were submitted to the
‘Washington conference, and was from the first declared by the
President as not coming within its powers. But a majority of those
present, out of regard to the French delegates, and out of considera-
tion for the indirect form in which the resolution was set forth,
declared that it was permissible to vote upon it. Accordingly,
without further discussion, it was almost unaninously accepted.

It is now asked by everybody, whether there is any prospect that
the Washington Resolutions will come into operation, and by what
means that result may be attuined? In fact they are to be regarded
principally as an authoritive expression of men enjoying public con-
fidence in the different countyies whose Governments in no way have
pledged themselves unconditionally to accept the Resolutions and to
give them the force of law. It, however, can be foreseen, that sustained
by these important expressions of opinion, the logic of facts, and the
necessity for the realization of these resolutions will possibly in no
distant time lead to that result. Therefore, naturally it comes to be
pre-eminently a duty for those who in the different countries are in
the position to exercise influence in this direction, to make this influ-
ence felt in the sphere of their labours.

It may.be considered as certain that the use of the Greenwich
Meridian for Cartography and the numeration of Longitude will
shortly, and without dfficulties being created, be introduced into all
countries. In this matter, the organs of the Governments of the three
most widely extended countrics, Russia, Great Britain, and the
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United States of North America, have come to an understanding, and
tn other countries, such as Germany and Ttaly, the like. resuit may
be looked for, as the same Meridian is already there legally in-
troduced in the preparation of the Hydrographic Charts. Possibly
France, out of national fecling, may for some time appear as
holding back. Eventually, however, it may be looked for, that regard
for the common good, and for the actnal interests of its own naviga-
tion, may cause the Government of that country to make the unilica-
tion complete. We may, therefore, regard the chief object of the
Washington Conference, namely, the establishment of the First
Meridian, from which all the remaining questions are more or less
natural consequences, as satisfactorily solved.

Possibly the introduction of Universal Time may experience greate
difficulties in the administration of commercial institutions, as this inno-
vation will act upon a numerous class of people, and awaken new ideas
on questions with which they have had little occasion to make them-
selves familiar. In the meantime, according to the opinion of men
capable of appreciating these difficulties, at least in Russia, where
there is great extent in Longitude, besides where the ideas over the
differences of Time Notation are more complicated than elsewhere,
they are less important than at the first glance they would appear to
be. Itis to be expected that at the present time the constantly re-
peated Congresses on Railway, Post and Telegraph Administration
will soon occupy themseclves with this matter, and sustained by the
authority of the Washington Congress, will call into practice the
Resolutions in this respect which were passed there.

Much earnest reflection, on the other hand, must be given to the
desire expressed at the meeting, that Astronowical Time Reckoning
should be brought in accord with the commencement of the day in
civil life.

In this matter astronomers have not simply to abandon a customn
of long standing, and consequently to make conditional changes of
practice established for many years, but at the same time astronomical
chronology is disturbed, which it is easily understood, must exercise
a marked effect on the comprehension of all problems bearing upon
motion. Without doubt, the astronomer must make a great sacrifice
for the fulfilment of this desire; but in reality this sacrifice is not.
greater than that entailed on our forefathers, whon they passed from the
Julian to the Gregorinn Notation of Time, or when they altered the
commencement of the year : a sacrifice of convenience, by which we
yet suffer when it becomes necessaxry to refer to phenomena of remote
dates. At this period we must the less stand in fear of a like sacri-
fice, when by such means an acknowledged existing non-accord bhe-
tween science and ordinary life can be sot aside : a non-accord which
it is true in individual cases does not press heavily on the astronomer,
but which is a constant source of inconvenienee for non-professional
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astronomers, who are desirous of making use of agtronomical informa-
tion. And in such respect this sacrifice ceases so to he considered
and is transformed into an act of public utility with regard to all
astronomical details which stand in clear relationship with the outer
world, in which almost daily conflicts come to the surface between
the different designations of dates. Conflicts, among others, which
even are injurious to astronomical labours in such observatories,
where observations are continually adjusted to the day.

Great Britain, apparently, has the greatest reason to be satisfied
with the Washington Resolutions, for, in her case, there is the
greatest accomplishment of her wishes, with a minimum of discom-
fort and sacrifice. The cartography of the whole Kingdom and its
Colonies is already based on the Meridian of Greenwich, and the
notation of time in commercial relations in civil life in England and
Scotland is determined by mean Greenwich Time, which hercafter
also will be recognized as Universal Time. This preferenceis a
tribute of gratitnde for the immense expenditure of time and labour
which for more than two centuries English astronomers, navigators
and geographers have continuously bestowed on geography and navi-
gation, far exceeding all that in this respect has been done by all
other countries. But, on the other hand, this preference has
imposed upon England the moral obligation to exert herself to carry
out earnestly the wishes expressed at the Washington Conference,
namely, the establishment of accord between ordinary Astronomical
and Nautical Time notation. It is deserving of comment that this
obligation is vecognized and that the present Astronomer Royal, Mr.
H. M. Christie, already has taken the first step in this direction.
Since the 1st of January of this vear, the date of observations, and
chiefly in the interior ecofiomy of the Greenwich Observatory, the
date will be set forth equally for the mean Greenwich Time
hitherto used and also for Universal Time. In all the publications
issued from this Observatory the old mode of notation will be main-
tained until it appear advisable to use exclusively Universal Time.
At the same time Mr. Christic has given instructions that the great
dial which stands at the entrance to Greenwich Observatory, which
in a manner regulates the time for the whole of England, being con-
tinually brought into requisition by the public, henceforth will show
Universal Time from miduight to the 24 succeediug hours. It must
appear not less important that the directors of the Nautical
Almanac have in deliberation whether and when the corresponding
" changes in its arrangement with regard to all other disseminated
Ephermerides are to commence in order to make them accord with
the Date-notation of Universal Time. Possibly it might be arranged
to come to pass for the year 1890.

While the Directors of the Pultowa Observatory make their full
acknowledgment to the Astronomer Royal for this precedent which
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has been established, so are they ready to follow the example ; and
this fact leads us the more to expect that also this course will be
adopted by the Washington Naval Observatory, as in the Amevican
Marine the Date-notation from midnight has been already accepted.
It is only in the matter of the period, when the Date-notation,
according to Universal Time, should be introduced into the publica-
tions of the observatories, that we feel inclined to recommend, that
there should be delay until in this respect the most perfect possible
understanding be attained by all astronomers, in order to avoid the
much more critical disturbance in astronomical chronology which
would arise, if the transition to the new Date-notation was not equally
followed on all sides. We are desirous, accordingly, of suggesting a
suitable time-point for the commencement of the year, for which the
Nautical Almanac would inaugurate the changes correspounding to
the requirements named. The latter has before been said could come
to pass in the year 1890. We would, however, ourselves prefer the
change to take place, in the first instance, with the change of the
century. Until that date, it would probably be the simultaneous
proceeding of all astronomers, with general consent to look forward to
this period of transition, and it would more easily stamp itself on the
memory of all who hereafter would be busied in investigations, in
which exac¢t chronology plays a part.

In conclusion, a circumstance may be mentioned which will be of
interest to a wider circle of the public. In the Washington Confer-
ence it is true every resolution was avoided which could directly be
considered as an influence on ordinary Time reckoning. But neverthe-
less an opportunity was offered to the Russian delegates to gubmit the
principle and to recommend it for consideration that it certainly was
desirable to introduce into ordinary Time-notation, as it is it would
be also acceptable for Universal Time, to set aside the exceedingly em-
barrassing division of the day in two halves of 12 similarly-named
hours, and in their place again introduce a continuous notation to 24
as has for some time alveady taken place in different countries. This
idea has visibly fallen on ground well prepared to receive it, and al-
ready there is every prospect that the fruit will ripen. The instruc-
tions of the Astronomer Royal, which bear close relations to Uni-
versal Time, through the exhibition of the great clock of Greenwich
Observatory divided into 24 hours in order to accuston: the public of
that country to the continuous hour notation for the entire day, has
been greeted in the intelligent circles of England as it appears with en-
thusiasm as the simpler means of avoiding the so frequent matter of
uncertainty whether forenoon or afternoon be meant. It is, perhaps,
not quite easy to explain with any correctness, from what date and
upon what grounds the present division of the day at noon into two
equal parts is followed : especially as the ancient practice (for exam-
ple with the Hebrews in antiquity) teaches us that the numbering the
hours in one series practically offers no difficulty. At all events a
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division of the day into day and night by Nature is grounded on an
equal duration of the hour, as it continued with the Romans. But
the division of the same into equal parts by the passage of the sun
through the line of mid-day is sustained by no natural principle which
can stand the test of proof. The very name mid-day testifies not to
the division of the same into two parts, but only the middle of an un-
interrupted whole. It appears to us not entirely improbable that the
division of the day into two parts of the like number, specification
and dumtion of hours, has especially found a point of support in the
theory that in the infancy of the art of clock-makirg, the technical
means were wanting to the clock-maker to show upon the dial-plate
sufficiently and satisfactorily divided one from the other, all the 24
differont hours ; esj acially with watches. This suppesition is strength-
ened by the circumstance that in some countries, namely in Italy and
Bolemia, even to the latest times, clocks on the towers, of which the
larger size permitted all the 24 hours to be shown on their dial plate,
had them so marked and with works adapted to the movemeni. In
the present condition of the art the cause for shorterting the notation
of the hours has entirely passed away, and at the same time the possi-
bility presents itself of getting rid of the inconvenience which was
called forth by it. If th's end be attained in coming time, the
Woashington Conference from the impulse which it has so far given
to it, has rendered a great service to all mankind.




