UNIT 5: Electrostatics 	 	BCLN PHYSICS 12  - Rev. Apr, 2015 
Cathode Ray Tube Experiments ~ Project  	Name: ___________ 
Potential Credits:    /15 
Using a pencil, answer the following questions.  The lab is marked based on clarity of responses, completeness, neatness, and accuracy. Do your best! Please ensure that any data measured (or recorded) includes the appropriate number of significant digits (only one uncertain digit). 
Background: 
 
The experimentation of cathode rays can be traced back to a famous physicist from England, J. J. Thomson. He performed a series of ground-breaking experiments that helped to define and manipulate cathode rays found in Cathode Ray Tubes (CRTs). 
Your task is to research the significance of the four main CRT experiments below and discuss how they were interpreted.  The four CRTs were set up as follows 
· One contained a “Maltese cross” 
· One contained electric plates 
· One simply had a fluorescent display screen 
· One contained a glass wheel 
 
Research: 
 
Describe the basic structure and function of a cathode ray tube from this era.  Include any significant dates and scientists. 

A cathode-ray tube, CRT is a vacuum tube that contains electron guns and a screen. Its main function is to display images. It controls, speeds, and deflects electron ray beams onto the screen to create and display images (Keller, 1991).
A CRT is modified from a glass tube that is big, long, relatively fragile, and somehow heavy. The interior of a CRT is a vacuum estimated 0.01 pascal; the vacuum makes it easier for electrons to travel from the ignition of the gun to the face of the tube to be displayed.
CRT was discovered by scientist Johann Wilhelm Hittorf together with Julius Plücker. Hittorf saw that cathode emits rays which were capable of casting shadows on the emitting tube wall; it showed that the rays were traveling in a straight line without collision. (In 1890) Arthur Schuster's experiment on cathode noted that rays were capable of being changed by the effect fields (Fielding, 1979). William Crooks showed that magnetic fields could also deflect the cathode rays. (In 1897) J. J. Thomson managed to measure the ray mass and found out that they contained electrons relative less than the mass of an atom "subatomic particles," That were later named electrons. The first CRT versions were referred to as "Braun tube," invented by a great German physicist Ferdinand Braun in the year 1897. They were cold-cathode diodes, an advanced modification of the so-called Crookes tube, which contained a phosphor-coated screen on its end.
The first CRT that made use of hot cathode was modified by John B. Johnson together with Harry Weiner Weinhart, who took part in Western Electric, which later obtained the title of being a commercial product in the year 1922. During the year 1925, Kenjiro Takayanagi demonstrated a television entailing cathode ray tube which managed to receive40-line resolution images, which improved to 100 in the year 1927, and later unrivaled until the year of 1931. In 1928 he was actually known to transmit the face of humans in half-tones on a CRT display. By 1935, he had already invented as many as 100 of the early all-electronic CRT utilizing television (Heilbron, 2003). The naming of this was in the year 1929. 1932, the RCA company was granted a creation trademark towards the term (CRT 1932); They later voluntarily disclosed the term as the domain of the public in the year 1950. Telefunken in Germany in 1934 took part in the creation and modeling of the first televisions, which utilized the CRT technology


 












Complete the table below 
 
	Cathode ray tube 
	What was observed 
	What this showed 

	[image: ]Maltese cross tube 
 
	 Sharp shadow of the cross on the screen
	 Electrons travel in straight line

	Screen display tube with magnets[image: ] 
	 Distortion of image on the screen
	 Moving electrons are affected by magnetic fields
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	Cathode ray tube 
	What was observed 
	What this showed 

	Paddle wheel tube 
[image: ] 
	 Paddle wheel rotates
	 Moving electrons carry momentum and transfer it to other objects

	Screen display tube with electric plates 
[image: ]
	 Distorted image
	 Magneti fields effect the electron beams as well


 
 
Please cite all sources in a basic bibliography at the end. 
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