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Editorial
An X-ray, or, much less commonly, X-radiation, could be a 

penetrating types of high-energy no particulate radiation. Most X-rays 
have a wavelength starting from 10 picometers to 10 nanometres 
appreciate frequencies within the range 30 petahertz to 30 exahertz 
(30×1015 Hz to 30×1018 Hz) and energies within the range 124 eV 
to 124 keV. X-ray wavelengths are shorter than those of UV rays 
and typically longer than those of gamma rays. In many languages, 
X-radiation is brought up as Röntgen radiation, after the German 
scientist Wilhelm Conrad Röntgen, who discovered it on November 
8, 1895. He named it X-radiation to indicate an unknown variety of 
radiation.

Before their discovery in 1895, X-rays were just a sort of unidentified 
radiation emanating from experimental discharge tubes. They were 
noticed by scientists investigating cathode rays produced by such tubes, 
which are energetic electron beams that were first observed in 1869. 
Many of the first Crookes tubes (invented around 1875) undoubtedly 
radiated X-rays, because early researchers noticed effects that were 
due to them, as detailed below. Crookes tubes created free electrons by 
ionization of the residual air within the tube by a high DC voltage of 
anywhere between some kilovolts and 100 kV. This voltage accelerated 
the electrons coming from the cathode to a high enough velocity that 
they created X-rays once they struck the anode or the glass wall of the 
bathtub.

Advances in radiology

Röntgen immediately noticed X-rays could have medical 
applications. Together with his 28 December Physical-Medical Society 
submission he sent a letter to physicians he knew around Europe. News 

(and the creation of “shadow grams”) spread rapidly with Scottish 
applied scientist Alan Archibald Campbell-Swinton being the primary 
after Röntgen to form an X-ray (of a hand). Through February there 
have been 46 experimenters seizing the technique in North America 
alone.

The many applications of X-rays immediately generated enormous 
interest. Workshops began making specialized versions of Crookes 
tubes for generating X-rays and these first-generation cold cathode or 
Crookes X-ray tubes were used until about 1920.

A typical early 20th century medical X-ray system consisted of a 
Ruhmkorff coil connected to a chilly cathode Crookes thermionic 
tube. A spark gap was typically connected to the high voltage side in 
parallel to the tube and used for diagnostic purposes. The spark gap 
allowed detecting the polarity of the sparks, measuring voltage by the 
length of the sparks thus determining the “hardness” of the vacuum 
of the tube, and it provided a load within the event the thermionic 
vacuum tube was disconnected. To detect the hardness of the tube, the 
spark gap was initially opened to the widest setting. While the coil was 
operating, the operator reduced the gap until sparks began to look. A 
tube within which the spark gap began to spark at around 2 1/2 inches 
was considered soft (low vacuum) and suitable for skinny body parts 
like hands and arms. A 5-inch spark indicated the tube was suitable for 
shoulders and knees. A 7-9 inch spark would indicate a better vacuum 
suitable for imaging the abdomen of larger individuals. Since the spark 
gap was connected in parallel to the tube, the spark gap had to be 
opened until the sparking ceased so as to work the tube for imaging. 
Exposure time for photographic plates was around half a moment for 
a hand to a pair of minutes for a thorax. The plates may have a little 
addition of fluorescent salt to cut back exposure times.
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