Hot cathode x-ray tube - William Coolidge ~ 1913
The following is an excerpt from the patent issued to the inventor from the United States Patent & Trademark Office (USPTO)

"Be it known that I, WILLIAM D. COOLIDGE, a citizen of the United States, residing at Schenectady, in the county of Schenectady and State of Nnw York, have invented certain new and useful Improvements in Vacuum-Tube; of which the following is a specification. My invention relates to vacuum tubes and more especially to tubes operated for the purpose of producing Röntgen or X-rays. The tube which I have produced differs so radically from the tubes of the prior art used for producing Röntgen or X-rays as to amount not so much to an improvement on prior tubes as to an entirely new variety of tube differing both in its principles of operation and in its operating characteristics.
In the Röntgen tube of the prior art, it was necessary that there be at least some free gas in the tube, the reason for which may be explained as follows: The number of ions present in the tube was exceedingly small until a high potential was impressed upon its terminals. The effect of this high potential was to accelerate the motion of the small number of ions originally present, thus causing them, by their collision with gas molecules to produce more ions, and, further, to so attract the positive ions that they would bombard the cathode and so cause it to emit electrons. These electrons, directed by the electric forces in the tube, move toward the anti-cathode and in their movement constitute the so called cathode rays. Upon colliding with the anti-cathode these undergo a sudden change in velocity and so give rise to the Röntgen or X-rays. As the emission of electrons from the cathode was due solely to bombardment by positive ions, and as these positive ions owed their existence to the presence of gas in the tube, it is seen at once that the X-ray tube of the prior art was absolutely dependent for operativeness upon a proier amount of gas..."

