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THE TRANSIT OF VENUS.

PREPARATIONS MADE FOR ITS OB-
SERVATION.

Fron Our Own Correspondent.
WASHINGTON, Monday, May 18, 1874,

The transit of Venus is a very rare phenom-
enon. The transits occur in pairs eight years apart.
The pairs are scparated from each other by a period
of 112 years. For example, the transit that happens
this year will be followed in eight years by auother,
and that in 112 years by another, and then in eight
vears more by anotiher, aud so on. There is another
singular thing about it, both transits of a pair hap-
pen either in June or Deecember, and that alter-
nately. Oceasionally it will happen that one transit
of a pair will take place almost exactly over the sun’s
centre, and in that case the next transit of the pair,
which otherwise would occur eight years later, will
be emitted altogether, as the planet will pass just
below or just above the sun’s dise.

Uwntil very recently the transit of Venus has been
considerced the best means of getting the sun’s dis-
tance from the earth, and, perhaps, the only means.
For that reason, and also on account of the extreme
rarity of the phenomenon, they have attracted great
attention from astronomers. Now other methods of
getting the sun’s distance are known, but whether
they will prove as accurate as the transits of Venas
is a question as to which there is considerable Gif-
ference of opinion among astronomers. One of these
methods, depending upon tho perturbations of
planets in the course of some hundred years, will un.
doubtedly give a more accarate value of the sun’s
distancej than can be obtained in any other way.
But as the present generation cannot wait long
enough for that method to be applied, they are com-
pelled to resort to direct observations,

Unul within the last ten years the result obtained
by Eucke, from observations madoe at the last tran-
sit, has Leen accevted as the -true distanco between
the earth and the sun. This result was 95,000,000 of
miles. Latterly, however, other methods of obser-
vation have been discovered and employed, and they

all tend to show that this distance is too great by
three ard 2 half or four millions of miles, and that
the true distance is about 92,000,000 of miles. This
Iatter result is now generally accepted by astrono.
mers. It is liable to a large uncertainty, and it is
hoped that the observations on the coming transit
will give a result whose probable error will not be
more than 500.000 miles. This term ‘“probable er-
ror” is a technieal expression m general use by
astronomers and mathematicians, and is the gllow-
ance made for the degree of inaccuracy in their ob-
servations. When they say, for instance, that the
probable error in the result that makes the sun’s
distance 92,000,000 is within 500.000 miles, they mean
that 1t is an even thing that the actual difference is
either greater or less than 82,000,000 of miles by the
amount of that error. ’

To form an idea of the difficultics to be encountered
in determining the distance of the sun within that
limit, suppose & human hair to be setup at a distance
of half a mile from the observer, and that the true
line of sight passed em the rigut-hand side of that
lair. Now, if by any mischance the observer should
observe the left-hand side of the hair instead of the
right, that error in calculating the sun’s distance
would make a difference of about a million of miles.
Consequently, to obtain the true distance of the sun
within a half million of miles it 18 necessary to
determine the true line of sighi within the breadth
of 2 hair viewed at the distance of a mile. In view
of these and many other facts the importance of the
coming transit is evident, and all nations of the
civilized world have taken measures to observe it.
By good fortune none are more thoroughly prepared
for the work than the Government of the United
States.

About three ycars ago Rear Admiral Benjamin
F. Sands, at that time Superatendent of the Naval
Oliservatory, look the initiatory steps to bring the
matter to the attention of Comgress. Through his
exertions, aided by the Secretary of the Navy, an
apprepriation of §3,000 was obtained for the purpose
of determining upon the best form of apparatus to
be employed in the observations. While this meas-
ure was pending in Congress it was suggested to the
Navy Department that, instcad of making the afiair
exclusively a naval ene, it would Le well to give it a
more naticnal character. Tor that object Congress
provided that the money thus appropriated, together
with all future appropriations, should be expended
under the direction of a board composed of the Super-
intendent of the Naval Qoservatory, the Superin-
teadent of the Coast Survey, the President of the
National Academny of Scicuces, and the two Profes-
sors of Mathematics attached to the Naval Observa-
tory. In accordance with this act the board, as
originally constituted, consisted of Rear Admiral
Sauds, Superintendent of the Naval Qbservaiory ;
Prof. Benjamin Peirce, Superintendent of the Ceast
Survey; Prof. Joscph Heary, President of the Na-
tional Academy of Seiences ; Prof. Simon Newcomb
and Prof. William Harkness, the two last-mentioned
being the Professors of Mathematics at the Observa-
tory. Last month, in accordance wiih the laws of
Congress, Admiral Sands was retired on account of
age and long service. Prof. Deirce also recently re.
signed the Superintendency of the Coast Survey.
Two changes were thus introduced into the commis-
sion ; Admiral Davis, the new Superintendent of the
Observatory, took the place of Admiral Sands, and
Capt. Iatterson the place of Prof. Peirce. These
are the only changes in the commission, which
otlerwise remains as it wasoriginally organized,

After full consideration of the subject, this board
dccided that the United States should send out at
least eight parties to observe the transit, each party
to be equipped with the means of making both eye
and photopraphic observations. As these parties
would go to countries rarvely visited by scientific ob-
servers, it wasalso deemed desirable that they should
be provided with the means of making as many
physical observations as possible. This plaa was
laid betore Congress two years ago. Among the in-
cidental advantages which it presented was that of
fixing accurately the latitudes aund longitudes of
many important points in the western hemisphere,
a practical servico to navigation of tho greatest pos-
sible consequence. Desides, the geographical posi-
tion of many of the most important cities in the
Indian Qcean are at present but very inaccurately
determined. Assistant Secretary of tie Treasury
Sawyer, then a Senator, took the deepest interest 1n
the subject, and it was very largely due to his exer-
tions that the bill appropriating §50,000 for the pur-
chase of instruments was passed. The commission
forthwith made the necessary plans, and the instru-
ments were contracted for. Their construction has
been in progress evor since. Thoy were all com-
pletod during the last Winter and present Spring.

The Winter following the board reported. what
progress had been made to the Secretary of the
Navy, and in accordauce with his urgent recommen-
dation §100,060 was apyropriated to complete the re-
maining preparations of the commission and pay
for the expenses of the obLservations., Thus pro-
vided for the commission procecded to make de-
tailed plans for the organization of the parties.
They decided that all the stations and all the parties
should be fitted out in exactly the same maunner, and
conscquently a description of one is a deseripiion of
ail. Each party is to consist of five persons; an
astronomer, commaniding; an assistant astronomer,
second in command ; a principal photegrapher, and
two assistant photographers.

The justruments with which they aro to bo fur-
nished are as follows: A telescope, having an object.
glass of five inches aperture, and seveuty inches
focus, equatorially mounted, provided with adriving
clock, the whole so arranged as to be adjustible to
any latitude in cither the northern or southern hem-
isphere; a portable meridian instrument, (for deter-
mining both timo aund latitude,) having an object-
giass two and 2 half inches aperture, and thirty
inches focus; an astronomical clock; two chronom-
etors, and a chronograph. Thers is also included a
complete aet of photographic apparatus, arranged
aceording to Prof. Winlogk's plan—ihat is, a tele-
scope, fivo inches aperture, and forty feet in length,
lying borizontaily in a north and sounth direction,
the image of the sun boing reflected into it by means
of a mirror. Besides, there are a number of small in-
siruments, such s levels, a theodolite, magnetic
apparatus, tools, and general camp equipage of
every variety.

For convenient use in the field, three portable ob-
servatories will be sent with each party. One1s for
the equatorial telescope, ono for the meridian instra-
ment, and the third for the photographic apparatus.
These houses have all been constructed in ‘Washing-
ton, and ave now erccted on the grounds of the Na.
val Observatory, forming a eurious and interesting
willage, This bas been dome to try the apparatus,

and avarvthingo has bezn set up'2ad thoroughly test

ed. The photographers have been ‘educated for
thefr. work by photographing an artificial transit ar-
ranged for the purnose.

All the astronomical and physical instraments and
portable observatories have been designed by Prof.
Harkness and constructed under his supervision.
The photographic apparatus has been designed by
Prof. Newcomb. It should be mentioned, however,
that great aid has been given in the photographic ar-
rangements by Mr. L. E. Walker, photographer of
the Treasury Department, and latterly by Prof
Henry Draper. of New.York.

The transit bapi®os on the 8th day of December.
It will Iast about four and a half hours. - Of course,
it will be visible from all places. where the sun is
above thehorizon durmg thattime. At the beginning
of the transit the sun is just setting at a point a few
hundred miles west of our Pacificcoast. At the end
of the transit it has just risen in British India and
Russian Siberia. Consequently the niost favorable
rlaces for observing the transit are on the opposite
side of the earth from the United States. In
selecting stations the comimission has given much
attention to the weather that is likely to prevail at
that scason of the year in the different positions
from which the transit ean be seen. They have
found it so much more faverzble in the northern
than in the southern hemisphere that they have
decided to make three stations in the former anil
five in tho latter, in order to equalize the chances of
getting observations in both hemispheres.

In conncction with the discassion of the present
transit, a good deal has been said alout tho cum-
parative merits of Delisle’s and Halley’s methods of
observing ; but the American Commission has paid
very little attention to this dispute, because they
intend to rest their observations chiefly on photo-
graphy. An observer in the northern hemisphereo
will see the planet cross the sun's face somewhat
nearer the centre than an observer in the southern
hemisphere. Each party will take about one photoc-
raph per minute, if the weathoer is clear. By com-
bining all the photographs taken at any one place,
it will be possible to trace the exact path of Venus
over the sun’s disk, as seen from that place. Then,
by comparing the track pursued by Venpns as seen
from northern stations, with that track as seen
from soiithern stations, all data necessary for de-
termining the sun’s distance will be obtained. The
principle on which the computations are made is
very abstruse and difficult, and not exactly explain-
able except to a person having some knowledge of
the higher branches of mathematics. In addition to
the photlographic observations, as rauch care will Lo
given to making obeervations of contacts as though
this were the only method employed, and the results
depended entirely upon it.

After the transit is over, all the parties will hand
in their reports to the comnnssion, and these reports,
together with carcful deseriptions of all the appa-
ratus used, will be published. The commission will
probably make a preliminary discussion of the ob-
servations, and determine the distauce of the sun
from American observations alone. This, however,
caunot be considered a definitive solution of the ques-
tion. Before the question can be considered finished
it will be necessary to combine the discussions and
observations made by all parties of all nations who
may be so fortunate as to see the transit. This work
will probably require two years at least.

The Swatara, which will take all the southera
parties to their stations, will leave New-York about
the 1st of Junc. As the commission has been
delayed, and will be somewhat pressed {for
time, the vessel will probably sail directly from
New-York for the Cape of Good Hope, without mak-
ing land before reaching that point. She willre®
main a short time at the Cape of Good Hope, to com-
pare chronometers at the Royal Observatory situated
thero. At the same placoa store of provisions wiil
be 1aid in, and, above all things, a large number of
hens will be taken on board, and upon their good
condnct the success of two or three of the partics
will greatly depend. TFor, at Crozet, and Kergueion
Islands, there will be no way, so far as is now
known, for procuring eggs to albuminize the
plbotographic plates than through the goud oflices vl
the Cape of Good Hope hens,

From the cave the Swatara will sail to the Crozet
Islands, where there is linble to be considerable de-
lay, because there is no good barbor at ail on the isle
ands, and the possibility of landing depends upon
the weather. The only landing-place is exposed to
easterly winds, and whenever a galo comes up arny
vessel lying there has totake to sea. The vesgael
then proceeds to the Kerguelen Islands. Doth tha
Kerguelen aud Crozet Islands are uninhabited. The
parties left on them wiil have to stay till the vessel
returas. Provisions will be left for them sufiicient
for a year, in order to 1nsure against any possible ac.
cident.

From Xerguclen the vessel gces to Hubart Town,
in Tasmania, (or Van Diemen’s Land of the old ge-
ographies,) where a party will be landed, and an-
otuer will be left at Bluff Harbor, in New-Zealand ;
and then the Swatara proceeds to Chatham Island.
This island i3 either uninhabited, or else inhabiicd
by cannibals ; it is not definitely known which is
the fact. The vessel will remain at this station till
after the trausit, unless 1t is found desirable or nee-
essary for her to rnn back and forth to a German
station a fow hundred miles further south to-coin-
pare chronumeters and determine longitude with the
Germans. After the transit is over the vessel will
return and take up the parties 2t tho aificrent sra-
tions, and then will, if it is fourd practicable, be em-
ploved to determine telegraphic ditferonces in longi.
tude between such stations as are reached by salb-
marine cables, ) )

The partics for the northern stalions will leave
here some timo in June. They will go to San Fran-
cisco, whence they will procced by Pacific Maii
steam-ship to Yokohama, J: apan. * They will arrivo
there about the middle of August. The station in
Japan has not yet been detormined. The Lacka-
wanna will be in waiting at Yokobama for the pnr-
pose, and will take two of the parties on board and
carry them, one to Ti-an-sin, in China, and the other
to Vladivostock, in Russian Siberia; and after tho
transit the samo vessel will bring the parties back to
Yokohama, and they will reiurn to the United

tates by the Pacific Mail Line.
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