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hody between the source and a photographic plate or
fluorescent screen.

I have observed and photographed many such shadow
pictures. Thus, I have an outline of part of a” door
covered with lead paint; the image was produced by
placing the discharge-tube on one side of the door,
and the sensitive plate on the other, I have also a

shadow of the hones of the hand (Fig. 1), of a wire
wound upon a bobbin, of a set of weights in a box, of a

F16. 1.—Photograph of the bones in the fingers of a living human hand.
The third finger has a ring upon it.

compass card and needle completely enclosed in a metal
case (Fig. 2), of a piece of metal where the X-rays show
the want of homogeneity, and of other things.

For the rectilinear propagation of the rays, [ have a

pin-hole photograph of the discharge apparatus covered |

with black paper. It is faint but unmistakable.
(15) T have sought for interference effects of the X-rays,

Fii. 2.—Photograph of a compass card and needle completely
enclosed in a metal case.

but possibly, in consequence of their small intensity,
without result.

(16) Researches to investigate whether clectrostatic
forces act on the X-rays are begun but not yet concluded.

(17) If one asks, what then are these X-rays; since
they are not kathode rays, one might suppose, from their
power of exciting fluorescence and chemical action, them
to be due to ultra-violet light. In oppaesition to this view
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a weighty set of considerations presents itself. If X-rays
be indeed ultra-violet light, then that light must possess
the following properties.

(a) It is not refracted in passing from air into water,
carbon bisulphide, aluminium, rock-salt, glass or zinc.

(6) It is incapable of regular reflection at the surfaces
of the above bodies.

() It cannot be polarised by any ordinary polarising
media.

(«) The absorption by various bodies must depend

* chicly on their density.

That is to say, these ultra-violet rays must behave
quite differently from the visible, infra-red, and hitherto
known ultra-violet rays.

These things appear so unlikely that I have sought for
another hypothesis. :

A kind of relationship between the new rays and light
rays appears to exist ; at least the formation of shadows,
fluorescence, and the production of chemical action
point in this direction. Now it has been known for a
leng time, that besides the transverse vibrations which
account for the phenomena of light, it is possible that
longitudinal vibrations should exist in the ether, and,
according to the view of some physicists, must exist. [t
1s granted that their existence has not yet been made
clear, and their properties are not experimentally demon-
strated. Should not the new rays be ascribed to longi-
tudinal waves in the ether?

I must confess that I have in the course of this research
made myself more and morc familiar with this thought,
and venture to put the opinion forward, while I am quite
conscious that the hypothesis advanced still requires a
more solid foundation.

PROFESSOR RONITGEN'S DISCOVERY.

THE newspaper reports of Prof. Rontgen’s experiments

have, during the past few days, excited considerable
interest. The discovery does not appear, however, to
be entirely novel, as it was noted by Hertz that metallic
films are transparent to the kathode rays from a Crookes
or Hittorf tube, and in Lenard’s researches, published
about two years ago, it is distinctly pointed out that such
rays will produce photographic impressions. Indeed,
Lenard, employing a tube with an aluminium window,
through which the kathode rays passed out with com-
parative ease, obtained photographic shadow images
almost identical with those of Réntgen, through picces
of cardboard and aluminium interposed between the
window and the photographic plate.

Prof. Rintgen has, however, shown that this aluminium
window 1s unnecessary, as some portion of the kathode
radiations that are photographically active will pass
through the glass walls of the tube. Further, he has
extended the results obtained by Lenard in a manner
that has impressed the popular imagination, while,
perhaps most important of all, he has discovered the
cxceedingly curious fact that bone is so much less trans-
parent to these radiations than flesh and muscle, that if
a living human hand be interposed between a Crookes
tube and a photographic plate, a shadow photograph can
be obtained which shows all the outlines and joints of
the bones most distinctly.

Working upon the lines indicated in the telegrams from
Vienna, recently published in the daily papers, I have, with
the assistance of Mr. J. C. M. Stanton, repeated many of
Prof. Réntgen’s experiments with entire success. Ac-
cording to one of our first experiments, an ordinary
gelatinous bromide dry photographic plate was placed in
an ordinary camera back. The wooden shutter of the
back was kept closed, and upon it were placed miscel-
laneous articles such as coins, pieces of wood, carbon,
ebonite, vulcanised fibre, aluminium, &c., all being quite
opaque to ordinary light. Above was supported a
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- Crookes tube, which was excited for some minutes. On By substituting a thin sheet of black vulcanised fibre
development, shadows of all the articles placed on the | for the aluminium plate, we have since been able to reduce
slide were clearly visible, some being more opaque than | the exposure required to four minutes. Indeed with the
others. Further experiments were tried with thin plates | aluminium plate, the twenty minutes’ exposure appears
of aluminium or of black vulcanised fibre interposed ! to have been longer than was necessary. Further,
between the objects to be photographed and the sensitive | having regard to the great opacity of glass, it seems
surface, this thin plate being used in place of the wood of | probable that where ordinary Crookes tubes are em-
the camera back. In this manner sharper shadow pictures ' ployed, a large proportion of the active radiations must
were obtained. While most thick metal sheets appear to . be absorbed by the glass of the tube itself. If this is
be entirely opaque to the radiations, aluminium appears to ' so, by the employment of a tube partly constructed of
be relatively transparent. Ebonite, ‘
vulcanised fibre,carbon, wood, card- ——
hoard, leather and slate are all very
transparent, while, on the other
hand, glass is exceedingly opaque.
Thin metal foils are moderately
opaque, but not altogether so.

As tending to the view that the
radiations are more akin to ultra-
violet than to infra-red light, it
may be mentioned that a solution
of alum in water is distinctly more
transparent to them than a solution
of iodine in bisulphide of carbon.

So far as our own experiments go,
it appears that, at any rate without
very long exposures, a sufficiently
active excitation of the Crookes
tube is not obtained by direct con-
nection to an ordinary Rhumkortt
induction coil, even of a large size.
So-called high frequency currents,
however, appear to give good
results, and our own experiments
have been made with the tube
excited by current obtained from
the secondary circuit of a Tesla
o0l coil, through the primary of
which were continuously discharged
twelve half-gallon Leyden jars,
charged by an alternating current
of about 20,000 volts pressure,
produced by a transformer with a
spark-gap across its high-pressure
terminals.

For obtaining shadow photo-
graphs of inanimate objects, and
for testing the relative transparency
of different substances, the parti-
cular form of Crookes tube em-
ployed does not appear to greatly
signify, though some forms are, we
find, better than others. When,
however, the human hand is to be ’
photographed, and it is important i
to obtain sharp shadows of the i
bones, the particular form of tube
used and its position relative to
the hand and sensitive plate appear
to be of great importance. So far, 3
owing to the frequent destruction e
of the tubes, due to overheating of Fi6. r.—Photograph of a living human hand.
the terminals, we have not been able
to ascertain exactly the best form and arrangement for this | aluminium, as used by Lenard, the necessary length of
purpose, except that it appears desirable that the electrodes | exposure could be much reduced.
in the tube should consist of flat and not curved plates, A, A, C. SWINTON.
and that these plates should be of small dimensions. S Bl S e e
) The accompanying photograph of a living human hand NOTES.

{(Fig. 1) was exposed for twenty minutes through an ) L . . 2
aluminium sheet ‘o075 in thickness, the Crookes tube, A‘r their bCiel‘ltlF.lC meeting on  March 3,'the /,oologfcai
which was one of the kind containing some white Society propose to discuss the much-vexed question of zoological
phosphorescent material (probably sulphide of barium), | nomenclature. This subject will be introduced by Mr. Sclater,
being held vertically upside down, with its lowest point | the Secretary of the Society, who will read a paper on the
about two inches ahbove the centre of the hand. ““Rules for naming Animals,” lately adopted by the German
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