e | rara

www.e-rara.ch

An atlas of representative stellar spectra from 4870 to 3300

Huggins, William
London, 1899

ETH-Bibliothek Zirich

Shelf Mark: Rar 10300
Persistent Link: https://doi.org/10.3931/e-rara-58789

Chapter V.

www.e-rara.ch
Die Plattform e-rara.ch macht die in Schweizer Bibliotheken vorhandenen Drucke online verfligbar. Das Spektrum reicht von Buchern
Uber Karten bis zu illustrierten Materialien - von den Anfangen des Buchdrucks bis ins 20. Jahrhundert.

e-rara.ch provides online access to rare books available in Swiss libraries. The holdings extend from books and maps to illustrated
material - from the beginnings of printing to the 20th century.

e-rara.ch met en ligne des reproductions numériques d'imprimés conservés dans les bibliotheques de Suisse. L'éventail va des livres
aux documents iconographiques en passant par les cartes - des débuts de I'imprimerie jusqu’au 20e siécle.

e-rara.ch mette a disposizione in rete le edizioni antiche conservate nelle biblioteche svizzere. La collezione comprende libri, carte
geografiche e materiale illustrato che risalgono agli inizi della tipografia fino ad arrivare al XX secolo.

Nutzungsbedingungen Dieses Digitalisat kann kostenfrei heruntergeladen werden. Die Lizenzierungsart und die
Nutzungsbedingungen sind individuell zu jedem Dokument in den Titelinformationen angegeben. Fir weitere Informationen siehe
auch [Link]

Terms of Use This digital copy can be downloaded free of charge. The type of licensing and the terms of use are indicated in the title
information for each document individually. For further information please refer to the terms of use on [Link]

Conditions d'utilisation Ce document numérique peut étre téléchargé gratuitement. Son statut juridique et ses conditions
d'utilisation sont précisés dans sa notice détaillée. Pour de plus amples informations, voir [Link]

Condizioni di utilizzo Questo documento puo essere scaricato gratuitamente. Il tipo di licenza e le condizioni di utilizzo sono
indicate nella notizia bibliografica del singolo documento. Per ulteriori informazioni vedi anche [Link]

Visual \\library


https://doi.org/10.3931/e-rara-58789
https://www.e-rara.ch
https://www.e-rara.ch/wiki/termsOfUse?lang=de
https://www.e-rara.ch/wiki/termsOfUse?lang=en
https://www.e-rara.ch/wiki/termsOfUse?lang=fr
https://www.e-rara.ch/wiki/termsOfUse?lang=it

CHAPTER V







CHAPTER V

DESCRIPTION OF THE AUTOMATIC ARRANGEMENT BY WHICH THE
NECESSARY BREADTH WAS GIVEN TO THE STELLAR SPECTRA
ON THE PHOTOGRAPHIC PLATE

ESCRIPTION, as follows, of auto-

matic methods of givin

giving breadth to

a stellar spectrum on a photo-

graphic plate was sent by me to

the Astrophysical Journal (vol. v.,
p. 8, Jan. 1896) in 1896.

In my original paper on the
“ Photographic Spectra of Stars” *
I point out that the necessary

breadth may be given to a photo-

graphic spectrum, without the use

of a cylindrical lens, by simply
causing the star’'s image to travel

slowly in the direction of the length

of the slit. At present it is usual,

the length of the slit being fixed
in the direction of the star’s motion, and the rate of the clock slightly
fast, to cause the star to travel slowly along the slit, and when it has
passed through a distance corresponding to the breadth which is desired
for the photographic spectrum, by means of the slow-motion arrangements
of the equatorial to bring the star back to its first position; and in
this way, by a sufficient number of runs of a fixed length, to make

up the time of exposure which may be required. =~ Without the assistance

* Phil. Trans., 171, Part 1L, p. 672, 1830.

Initial—View from the Observatory. Drawn by Lady Huggins.
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of an efficient electric control on the speed of the clock, this periodical
bringing back of the telescope during a long exposure becomes very
irksome, and brings in a serious loss of time. Even if the telescope
is provided with a modern electric clock control, the method of successive
runs by hand is troublesome and fatiguing, with the long exposure so
often necessary.

A few years ago an automatic arrangement suggested itself to me by
which any desired amount of breadth could be given to photographic
spectra without interference by hand, except so far as may be required
by change of atmospheric refraction, or from error of the clock rate. In
this plan of working the clock must not be fast, but accurately adjusted

to the motion of the stars, so that the star’'s image would remain fixed

at any point of the slit at which it was put. Then, by means of

an adjustable eccentric cam, introduced between the clock and the driving
screw, the stellar image is made to oscillate backwards and forwards
about its mean position to any extent that may be desired. It is
necessary to have the means of adjusting the amount of eccentricity to
the breadth of spectrum desirable with the spectroscope which is in use;
and also the means of removing, at pleasure, the eccentric motion when it
is not required.

I took some spectra by this method some years ago, but the wheel
which I then employed could not be made sufficiently eccentric. Recently I
have had constructed a very simple eccentric arrangement which fulfils these
conditions.

The clock-motion on its way to the driving-screw passes through two
wheels gearing into each other, of the same diameter and of the same number
of teeth. One of the wheels is provided with a cam by which the axis can
be moved outside the centre of figure of the wheel. This is effected by
moving a small lever on the front of the wheel, which can then be fixed
by a clamp in a position corresponding to any desired amount of eccentricity
or breadth of spectrum, within the range furnished by the cam. It is only
necessary to bring back the lever to its first position, and to screw up the
clamp, to make the wheel concentric, when the clock-motion will be transmitted
to the driving screw without alteration of rate.

[t is obvious that when the wheel is made eccentric, the star will slowly
travel to and fro about its mean position. The time required to make a complete
revolution in my instrument is about two minutes.

[t should be pointed out that as the teeth of the eccentric wheel alternately

approach and recede from the other wheel during each revolution, the teeth of

both wheels should be long and suitably shaped, so as to allow of considerable
interpenetration when the centre of figure of the eccentric wheel is on the side
of the axis which is nearer to the other wheel.
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the Photographic Plate -
When such an eccentric wheel is employed the exposure increases
towards the end of the runs—that is, towards the two edges of the

Sl)(j(_f[.l'll]l"l.

This arrangement by means of an eccentric wheel has been given up in
favour of a simpler device, by which the exposure remains uniform throughout
the extent of motion which is necessary to give the required breadth to the
spectrum. The two wheels gearing into each other, through which the clock-
motion passes, on its way to the driving screw, are both concentric and of the
same diameter, but one of the wheels has not the same number of teeth on
both halves of its circumference. One half of the circumference of this wheel
is furnished with one tooth more, and the other half with one tooth fewer
than the number required to transmit the clock-motion without alteration
of rate. The number of teeth on the first wheel of the pair is 50, so that
one half of the second wheel has 24 teeth, and the other half 26; this
difference in the number of the teeth is too small to interfere with the
good gearing of the two wheels. It is obvious that after one whole
revolution of the wheels, provided the clock-rate has been accurately adjusted,
the star's image on the slit will be again precisely at the place where it
was at the commencement of the run, notwithstanding that, during the first
half of the revolution, the star moved uniformly from this normal position,
and during the second half moved back, through the same space, to its
original place. In this way we have an automatic ceaseless to-and-fro
motion of the star in the slit, quite uniform in both directions, and therefore
giving an uniform exposure to the photograph throughout the breadth of
the spectrum.,

Of course, it is a matter for calculation in the case of each telespectroscope
as to the most suitable ratio between the number of teeth on the two halves
of the wheel.

With such a wheel the breadth of the spectrum will, indeed, vary
with the star’s declination; but by making this breadth a little greater
than is absolutely necessary for stars of no declination, the breadth remains
sufficient for a large range of declination. Any difficulty from this cause
might easily be met by having two or three transferable wheels with different
teeth-ratios.
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The advantages of this automatic mechanical arrangement are great, for
not only will the personal fatigue of the observer be greatly lessened, but,
what is of no little importance in a variable climate, the necessary time of
exposure will be reduced, for every moment of the exposure will tell upon
the plate, since there will come in no interruptions of photographic action,
through any want of immediate and accurate bringing back of the star at the
end of each run, as can scarcely fail to be the case when it has to be done

by hand.
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