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INTRODUCTION.

Soon after I had the honour of being appointed Her Majesty's
Agtronomer at the Cape, in 1879, I directed the attention of the
Lords Commissioners of the Admiraelty to the fact that no
adequate equipment for refined extra meridian observations
existed at the Observatory. Before making further official
proposals to remedy this defeet T had the good fortune to
procure, by private purchase, the Heliometer which I had used
at Dun Echt, and in connexion with the expedition of Lord
Lindsay (now the Harl of Crawford and Balcarres) to the Island
of Mauritius in 1874, when I observed with it the oppesition of
the minor planet Juno,* and whieh I afterwards employed by
Lord Lindsay’® kind permission, in the Royal Astronomical
Society’s expedition to the Island of Ascension to observe the
opposition of Mars in 1877.%

The instrument as employed at Manritinve and Ascension s
fully deseribed in the Dun Heht publications, Vol II.  For use
at the Cape I could not chtain the original equatoreal mounting,
and therefore ordered a new stand for the Heliometer tube and
cradle from Sir H. Grubb of Dublin, taking advantage of
the opportunity thus offered to have some alterations made on
the instrument which previcus experienee had proved to be
desirable, These alterations were chiefly in connexion with the
slow motion of the tube in position-mngle. In the original
instrument the quick motion in position-angle was accomplished
by turning a rod, which earried a pinion which aeted on a wheel
of which the Heliometer tube formed the axis. Slow motion
was given by rotating this rod very slowly by means of a
toothed wheel acted on by n tangent screw, but the effect was
to create a certain amount of tormion of the rod before any

rotation of the tube took place, so that there was wanting that

immediate and precise response to the observer's action which is
essentinl for easy and sccurate measurement. I therefors planned
the following arrangement. -

At the end of the cradle next to the observer, there is fitted
on the tube (or rather on one of the collars attached to the tube)

* Dan Hoht publieations, vol. ii.
t Memoirs of the B.A 8., vol xlvi, pp. 1-172,
o 12800, Wt 1124, a2
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& ratchet wheel with square cut teeth. This wheel is wo fitted
84 to turn smoothly on the collar, but, when the observer so
desires, it can be clamped firmly to the tubs by & handle coming
down to the eye-end. A steel serew with & square-cot thread
(such as Grubb uses for the driving screws of his Eguatoreals)
acts on the teeth of this wheel, whilst the pivots of this screw
rest in bushes in & frame attached to the cradle. The screw is
turned by hevel wheels acted on by » handle coming down to
the eye-end. When the observer turns the handle the wheel
slowly rotates; and, if the tube is clamped to the wheel, a
smooth easy rotation is communicated to the tube. This slow
motion as well as the Equatorea! mounting, and the driving
clock were admirably constructed by Sir. H. Grubb and the
instrument was in every respect eflicient, stable, and convenient.

During & visit to some of the prineipal European observatories,
before my departure for the Cape, I met Mr. W, L Elkin, a
student under Professor Winnecke, who was then engaged in
preparing his * Inaugural Disseriation” for the Degree of
Doctor of FPhilosophy at the University of Strasburg. The
subject he had selected was the orbit and parallax of « Centauri
and he applied to me for any ohwervations of a Centauri as a
double star, or any unpublished meridian observations of « 8
COentauri which I might find on the records of the Cape
Obeervatory.* In the course of conversation I informed Mr.
Flkin of my parchase of the Heliomefer, and of the purposes to
which I intended to apply it. He expressed much interest in
my programme and his keen desire to take part in such work,
It was finally arranged that, on the completion of his enrriculum
and on the arrival of the Heliomeier, Dr. Elkin should eome to
the Cape and share iny lnbours.

The Heliometer reached the Cape in the snd of December
1880 (the Lorda Cowmissioners of the Admiralty having
defrayed the cost of transport), and I proceeded at once to erect
it in an old observatory which had been built by Sir Thomas
Maclear in 1847, to cover a small telescope by Dollond. This
observatory is deseribed in Mem. BAS, vol xx, pp. 31-34
I had duly completed the necessary alterations of the building,
and the adjustments of the instrument when Dr. Elkin arrived
at the Cape, on 1881, Janusry 81, The following month was
spent in preliminary experiments, in the selection of stars of
comparison, and in the preparation of a programme.

* These observations I anpplied soon after my arrival at the Cape, and they are
incorporated in his Dissertation * Jeber dis Paralioze von g Cemtawri.”  Eaclurahe,
1880,
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This settled, I was on the peint of leaving for Durban and
Aden to carry out the longitude operations connecting these
places with the Cape, when I was suddenly recalled to England
on urgeni private affairs. I made new arrangements for the
longitude work, 8o that when I returned to the Clape on 1881,
June 30, I was enabled to take up the programme of the Helio-
meter observations at an earlier date than 1 originally intended.
Dr. Elkin oecupied my house in my abeence, and remained as my
gaest, and as & member of my family circle until the completion
of our programme. He sailed from the Cape on 1883, May 16.
His work from first to lagt was a labour of love.

The resuits of the ohservations contained in this volume have
been published in the Memoirs of the Royal Astronomical Society,
vol. xlviil ; but in connexion with such work it is usual and
desirable to publish sufficient details of the original ohservations
to enable other Astrondmers to verify the subsequent com-
putations,

In the selection of comparison stars the conditions aimed at
Were i— .

1. Bymmetrical situation with respect to the star whose
parallax is to be determined, that is to say, nearly at
equal distances from it, and different in position-angle
nearly 180°. As far as posaible these position-angles
should mnearly coincide with the position-angle of the
major axis of the parallactic ellipse, but when several
pairs of comparison stars are employed this eondition
cannot of course be fulfilled.

2. Both comparison stars should be nearly of equal mag-
nitude.

3. They should be stars having littie or no proper motion.

The following are the positions of the comparison stars as
determined with the Cape Transit Cirele, and the adopted
position-angle and distancé from the principal star; the other
exiating observations reduced to the same equinox will be found
in the Mem, B.AS,, foc. cit,
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A complete observation eonsists of the following processes :—

1. The Position Circle is set to the required position-angle
and the segments separated in distance the requisite
amount,

2. The axis of the tube ia directed, by means of the Hour and
Declination Circles, to the middle point between the stars
to be observed, when the images of the two stars are seen
together in the fleld of view.

3. The observer, by slow motion in positicn-angle and distance,
now brings the images to near contact, especially adjust-
ing the distanee as nearly as poasible. This latter adjust-
ment eannot be accurately made by superposing the
images; the best practical methed is to first place the
images of the twostars so that, while the discs are nearly
in contact, the line joining their centres shall be at right
angles to the direstion of measurement. The estimation
of this condition ie facilitated in two ways: 1lat, the
images formed by semi-lenses are not circles but ellipses,
and when the definition is good and the stars are suffi-
ciently bright, the most accurate plan is to make the
major axes of the two ellipees coineident. The aceuracy
of this estimation is greatly enhanced by immediate and
frequent interchange of the two images by use of the
slow motion in position-angle. The symmetrical emer-
gence of the elliptical dises from behind esch other in
alternate opposite directions forms the most refined
method of “peinting * known to astronomers. When
the images are very faint or ill-defined, the power of
estimating distances in this way is not available, because
the major axis of the ellipse cannct be preeisely distin-
guished. To provide for this, four flat intersecting wirea
were inserted, in the commeon focus of the objeet glass and
eye-piece, forming & square, in the centre of the field, two
sides of the square are parallel to the direction of motion
in distance, and two at right angles to this direction,
The observer takes the latter pair of wires as his guides,
and by motion of the ¢ distance-handle” adjusts the
position angle of the artificial close double star parallel
to the direction of these wires. This observation is
analogous to that.in which an observer with a parallel-
wire micrometer adjusts the wires parallel to the line
joining the centres of the double star whose position
angle he iz measuring, but with this difference, that the
latter moves the position-angle of his micrometer ill the




