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G.—No. 23,

No. 1.
Messrs. Jackson and Thomson to the Hon. W. Gisboeste.

Sir,— "Wellington, 21st September, 1871.
"We do ourselves tlie honor of forwarding, for the information of the New Zealand Govern-

ment, the results of our observations for the measurementof longitude between Wellington and Otago,
by means of the Electric Telegraph.

As the subject ofabsolute or independentlongitude is of jmmary importance not onlyto Colonial
surveyors, but also to geographers and mariners, we had for some time past been occupied in
determining it for our respective Provinces ; the practical object being to establish a geographical
position for the initial point of the surveys conducted under our supervision.

The method adopted to determine the absolute longitude in each case, was that technically termed,
by " Moon Culminations/ Observations by this system were commenced in Otago en the 15th
September, 1809, and the results are now given in Appendix A, herewith enclosed. The Wellington,
observations were published in the New 'Zealand Gazette,No. 12, 1871.

Two meridiansin the Colony having been thus independently determinedby different observers, it
became a matter of great interest to ascertain their comparative agreement, and hence their absolute
value. For this object, the kind offices of the Hon. F. Dillon Bell, then Minister of Public Works,
were solicited, to obtain the sanction of Government in granting us the use of the Electric Telegraph,
which were readily accorded.

With the Electric Telegraph, it was in ourpower to compare the differences of our local limes by
" Star Transits:" a method which had been largely employed, and withextraordinary success, in America,
at a very early period in the history of the Electric Telegraph. Since the lowest estimate of tho
velocity of ihe electric current is 16,000 miles per second, and as tho distance between the Hutt and
Caversham (the sites ofour respective private observatories) is about 320 miles only, the transmission
ofan electric signal, denoting the transit of a star across the wires of a transit telescope, from one of
the observatories,is practically received by the other instantaneously.

The two observatories having been placed in electric communication, the mode of proceeding may
briefly be described as follows :—A listof stars was selected from the BritishAssociation Catalogue, and
furnished to both observatories. Preparations having been made, the observer at the Hutt pointed the
telescope of his transit instrumentto one of the stars passing the meridian, and struck the signal key
at the instant the star appeared to coincide with the transit wires; thus the times of the star's transits
■were simultaneously recorded from the chronometers at both observatories. As the stars selected
followed in succession, by aboutfour minutes interval, generally from two to three stars were taken at
the Hutt before the first star arrived at the meridian of Kockyside, which was known to be approxi-
mately 17m' 45 s- distant from that of the Hutt. The observer at Eockyside now pointed the
telescope of his transit instrument, and the instants of the transits of the same stars were similarly
recorded at both observatories. The time elapsing between the star'spassagefrom one meridian to the
other, subject to certain corrections for instrumental and chronometer errors, is the difference of
longitudebetween the two stations. In this manner the observations wererepeated as often as desired.

The observatories were placed in electric communication in tho month of June, but owing to the
prevalence of bad weather at this season of the year, no observations could be obtained until the Gth of
July, since when, until about three weeks ago, only four nights were favourable for the operations.

As a report of this nature might be deemed incomplete without a brief description of tho instru-
ments used, and the modes practised for their adjustments, we beg to state that the instrument at
Eockyside is a 24-inch transit instrument, by Troughton and Simms. It was mounted on a stone
pedestal, built 3 feet into the ground, and rising 2\ feet above the floor, from which it was entirely
disconnected. Over this a wooden house was erected,about 9 feet square,with the usual slot from
horizon to horizon, and opening with shutters. A mean-timechronometer, by Barraud, was used. In
the observations for longitude by moon culminations, the transit instrument at Kockyside was always
brought to true adjustment for azimuth, level, and collimation ; but during the observations for electric
difference of longitude, a different course was adopted. The azimuth of the meridian mark was again
tested by eight seta of high and low and eircumpolar stars. The level of the horizontal axis was tried
before and after the observations of each night, and the errors were duly allowedfor in the computa-
tions. As this instrument was not provided with a micrometer,the collimationwas sot true by carefully
reversing upon the meridian mark, excepting on tho night of the 23rd July, when this error was
determined by observing the transits of a eircumpolar star across ISTos. 1 and 2 wires; then reversing
the instrument, the transits were again taken on the same wires in a reverse order. The rate of tho
chronometer was tested at intervals of three to four days. The times of transits were noted from the
chronometer by an assistant, at a signal from the observer.
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The Hutt instrument, and the modes practised for its adjustment, have been fully described in the
Report published in the NewZealand Gozette, No. 12, IS7I. The times of transits here wereregistered
by a chronograph, consisting of an ordinary Siemens Register, but fitted with two sets of electro-
magnets and armature levers; one set of electro-magnets and its armature lever being in circuit with
a signal key, upon which the seconds of the chronometer were beaten, and the other with the
observer's key for sending signals. By an arrangement of the wires, the instant of a star's transit
■were precisely recorded by the observer, with an embossed dot upon a fillet of paper moving between
the rollers of the register, and simultaneously transmitted to Rockyside. The second beats of the
chronometer were similarly embossed with the other electro-magnet and armature lever upon the same
fillet of paper, but upon a line separated about i-inch from the line of transit dots. The register was
started and stopped for each star, taking care to note the exact beat by chronometer of the first beat
on starting, and of the last beat after stopping the register. The times of a star's trausits were
afterwardsread off by transferring the transit dots into the line of chronometer second dots: and thus
the exact second and fraction of a second, whenever the observer tapped his signal key, became
precisely measured. The signals given from Rockyside were alsoregistered by the Hutt chronometer
m the above manner.

The personal equation of the observers was determined at the Hutt, by one of them observing the
transits of a star overthe first two wires of the transit instrument, and the other, of the same star over
the last two wires. The times were recorded by chronograph. Each transit was then reduced to the
mean wire by theknown equatorial interval between each wire and the mean wire. The difference
between each observer's independent determinationof the star'R transit by chronometerover the mean
wire, is the personal equation. The mean ofseveral trials furnished this equation with precision. The
personal equation of the telegraphist at Rockyside, is the time elapsing between the instants of the
observer giving the signal of a transit occurring, and the telegraphist transmitting the same to the
Hutt. It was found, by placing two signal keys in circuit with a Morse's Register. The observer tapped
one of the keys at the instant he gave the usual signal of a transit, and the telegraphist tapped upon
the other key as when transmitting. The space between the two dots on the fillet of paper, when
referred to the length of paper run out by the register in five to eight seconds of timeby chronometer,
represented, in time, how much later the telegraphist tapped his key after the usual transit signal had
been given by the observer.

By reference to Appendix D, herewith enclosed, it will be seen that, when the mean electric
difference of longitude is applied to the Rockyside absolute longitude, the so deduced longitudeof
the Hutt Observatory almost identically coincides with its absolute determination. In fact, the
absolute or independent difference of longitude, as observed between the two stations, agrees to within
25'fcet of the measuredelectric difference. That so close an agreement is a mere coincidence, cannot
be doubted, as we expected to differby about three seconds of time. But, as it is nevertheless a positive
fact, brought about by two different observers, neither having aprevious knowledge that the boon of
being able to measure Iheir difference of longitude by the telegraph would ever have been accorded,
we beg to state that the longitude of the Hutt Observatory, as derived from sixty-two moon,
culminations, is llh- 39m-5072 s-East from Greenwich, aud that, according to probability, its error
does not exceed one second of time.

Since the difference of longitude between the Hutt and Wellington Observatories has been
measured by triangulation,we have also been enabled to compare our result with the determinationsof
our predecessors on this subject.

H. M. 8.
Chronometric measurementby Captain Stokes, R.N., between Fort

Macquarie, Sydney, and Pipitea Point ... ... ... 1 34 1553
Sydney Observatory, West of Fort Macquarie ... ... ... + 022G

Difference of longitude, Sydney Observatory and Pipitea Point ... 1 34 17 79
Ditto Wellington Observatory and Pipitea Point — 288

, Ditto Wellington and Sydney Observatories ... 1 34 1491
Longitude, Wellington Observatory ... ... ... ... 11 39 1531

Ditto Sydney Observatory ... ... ... ... 10 05 0040
Ditto ditto as given in Nautical Almanack, 1871 10 04 5986

Difference ... ... ... ... ... „ 054

Captain Carkeek had for many years pursued observations for longitude by lunars, Jupiter's
satellites, lunar eclipses, and moon culminations. Unfortunately his calculations have been destroyed
by fire, otherwise we would have desired to incorporate his result with ours. He gives the

h. m. s.
Longitude of the Time Ball, Wellington ... ... ... 11 39 1700
Difference of Longitude, Time Ball and Wellington Observatory ... — 125

Longitude ofWellington Observatory ... ... ... 11 39 1575

The longitude of Otago will now be adopted from that of Wellington ; and, as the longitude of
Tauranga will also be speedily determined in the same manner, by Mr. Heale, Inspector of Surveys
under the NativeLands Act, there will thus be threepoints in New Zealand, extending nearly along its
whole length, two of which will havebeen referred to an initial meridian at Wellington. Much being the
case, and actuated by the same motiveswhich first induced us to determinethe absolutelongitudes in our
respective Provinces, we beg to submit for the considerationof the Government, that there shall be an
initial meridian for the reference ofall longitudes in New Zealand, ut Wellington; which, as its capital,
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and from its central position, is the most eligible site that could be chosen; and that this initial
meridian be that of the Government Observatory, of which the longitude East from Greenwich is
llh- 39 m- 15-3P-

In conclusion, we beg to record the valuable services rendered to us by Mr. Lemon andthe officers
of the Electric Telegraph Department. The arrangements made by them for the working of the wires
were most complete, and to their cheerfulassistance, we are indebted, in a greatmeasure,for the Buccess
of our operations. Our cordial thanks are also due to Mr. James McKerrow, who, at Roekyside
Observatory, assisted at the observations, and calculated their results independently,by way of check.
He also, night after night, in the inclement seasonof winter, was in attendance either at the Electric
Telegraph Office, Dunedin, or the Observatory, involving a journeyof six and twelve miles respectively.

We have, &c,
J. T. Thomson, F.E.G.S.

The Hon. the Colonial Secretary, Wellington. Henbt Jackson, F.TC..G.S.
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