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density—or rather, on the weight of the atoms of which it is
composed. A lead atom, for instance, absorbs much more than
one of iron or aluminium. The transparency is the same whether
the atom is free or chemically combined, and it is the same whether
the material is hot or cold.

X-Ray Photographs.

In taking X-ray photographs, the body to be photographed is
placed between the X-ray bulb and the plate, and, in view of
what has just been stated, it will be realised that an X-ray
photograph is nothing more than a shadow picture, the degree
of *“ shadow "' at each point of the plate being a measure of the
extent to which the particular X-ray concerned has been absorbed
in its path. In the early days of X-rays, exposures of several
minutes were required, now first-class radiographs of any part of
the body can be taken with exposures of 1/1ooth of a second,
or less,

The method of X-ray examination is now known to be an
extraordinarily sensitive and flexible one for examining the
interior structure of materials. So sensitive is it that even tool-
marks often show up in a radiograph. As will be gathered, the
principle of the method is very simple, the equipment is not
involved, and the technique can be mastered without unduoe

difficulty.

X-Rays and Timber.

During the war a method of utilising the X-rays was developed
m this country for examining the wooden parts of aeroplanes,
both in regard to material and construction. This was not so
much the case with parts made of solid wood as with hollow
parts, or those constructed on the plywood or laminated principle.
The rays reveal with astonishing clearness hidden faults, such
as knots, grubholes, bad gluing, and poor workmanship in the
internal structure.

As all woods are particularly transparent to X-rays, it is
possible in many cases to use a fluorescent screen for examination.
Thicknesses up to eighteen inches or so are readily tackled,

X-Rays and Metals,

As to metals, steels and non-ferrous metals have been success-
fully examined up to thicknesses of two inches or more. With
alaminium and its alloys thicknesses of four or five inches are
possible, Difierent qualities of a metal possessing different
densities display different iutensities in the photograph, eg., a
wrought rivet in a casting of the same metal shows a darker
image. Equal thicknesses of carbon, nickel, and tungsten steels
differ markedly in transparency. Porous regions in metals show
up as light patches. In alloys the uneven distribution of any
component yields 2 * patchy ' or streaky radicgraph.

Expensive machining may often be saved by initial R-ray
examination. Flaws, blowholes, and other defects in castings,
forgings and welds (either electric or acetylene) show clearly.
In a bad weld the edges of the original plates can be seen, but they
entirely disappear if the weld is satisfactory. Blisters and blow-

holes show up as light spots, their presence affording a guide as to
whether the heat has been excessive.

In many cases hidden eracks produced by wrong heat treat-
ment, etc., can be detected, though if they are very fine or tor-
tuous the method is not always successful.

X-ray examination will often diagnose defective soldering or
brazing, the improper substitution of one metal for another,
concealed rivetting, stopping, or pinning to cover delects or
mistakes, and so on. )

Many engineering and other firms, more especially abroad,
have already installed powerful outfits. Mention should here
be made of the care necessary to protect the operator from the
harmful effects of the rays. Lead is the only practicable screen
which is safe.

The subject of radio-metallography is yet in its infancy, but it
promises to be a powerful supplementary weapon for the in-
spector, at any rale in those cases where the structure is not so
complicated and unmanageable as to cast a shadow which cannot
be interpreted. With the development of apparatuvs and technique,
in each of which there is much rcom for improvement, the future
will, no doubt, bring remarkable results, as much possibly in
heavy engincering as in smaller and refined metal working. The
possibilities and limitations of the method will only be unfolded
as they suggest themselves from time to time in many varietics
of industry. Some of the outcomes will undoubtedly be novel ;
recent cases which have come to our notice were tests of the

Fig. 2.—Radiogiaph of defective oxy-acetylene weld between two steel plates,

4 inch thick. 1Sunic Research Laboratories).

accuracy of assembly of the wooden spokes in a wheel, the in-
ternal structure of a valuable fossil, an elusive fault in a car-
buretter (taken while in action), the hidden corrosion in a gas
cylinder, the structure of golf balls, the cen tering of the core of an
electric cable, the scrutiny of steel turbine plates, and soon. Many
other applications will doubtless suggest themselves to ouwr
reaclers.



