
United States Patent [191 
Allen ' 

[111 3,789,259 
[451 Jan. 29, 1974 

[54] CATHODE RAY TUBES TO FACILITATE 
RECORDING 

[75] Inventor: Gordon S. J. Allen, Essex, England 

[73] Assignee: Forward Technology Limited, 
London, England 

[22] Filed: May 8, 1972 

[21] Appl. No.: 251,299 

[52] US. Cl ...... .. 315/21 PR, 178/66 A, 346/110 R 
[51] Int. Cl. .......................................... .. H01j 29/70 
[58] Field of Search. 315/21 R, 21 PR; l78/D1G. 2, 

l78/6.6 A 

[56] References Cited 
UNITED STATES PATENTS 

3,220,012 11/1965 Schwertz ........................ .. 178/66 A 
3,283,069 11/1966 McGriff . . . . . . . . . . . . . . . ._ 315/21 R 

3,040,124 6/1962 Camras . . . . . . . . . . . . . . . . . .. 315/21 PR 

3,585,432 6/1971 Oberg .......................... .. 178/D1G; 2 

3,164,738 1/1965 Fyler ............................. .. 315/21 PR 

Primary Examiner-Maynard R. Wilbur 
Assistant Examiner—J. M. Potenza 

yAttomey, Agent, or Firm-Kemon, Palmer & 
I Estabrook 

[57] ABSTRACT 
A cathode ray tube with a conventional screen for 
providing a visible monitoring image is additionally 
formed with a second output portion on its envelope, 
the second output portion including a multiplicity of 
?bre-optics, electrically conductive particles, or other 
elements for transferring elements of the image from 
the internal surface of the envelope wall to the exter 
nal surface to facilitate recording of an image on a 
sensitised sheet presented to the external surface. De 
tlection means guide a recording beam either to the 
monitoring screen or to the second output portion of 
the envelope, as required, or alternately to the two 
output portions of the envelope in rapid succession. 

11 Claims, 5 Drawing Figures 
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CATHODE RAY TUBES TO FACILITATE 
RECORDING 

Cathode ray tubes may have already been used to 
provide visible alpha-numerical information, for exam 
ple as a monitor at the output of a computer or for pho 
tocomposing. The characters may be generated on the 
face of va cathode ray tube by means of circuits which 
synthesise the character shapes or by using templates 
within a tube to create the required characters, for ex 
ample. Usually, it is also required to have a permanent 
record of at least some of the output of a computer and 
consequently the data signals are separately fed to a 
high speed printer. 
According to the present invention, a single cathode 

ray tube has, in addition to a gun for generating an elec 
tron beam with means for modulating the beam, de?ec 
tion means for de?ecting the beam at any instant to ei 
ther of two paths so that the modulated beam forms 
similar images in two alternative positions on the tube 
envelope, the image formed in at least one of the posi 
tions being visible and providing a monitoring output 
and the tube wall at the position of the other image in 
cluding a multiplicity of elements for transferring ele 
ments of the image, or representations of the said 
image elements, from the internal surface of the tube 
wall to the external surfacethereof to facilitate record 
ing of the image on a sensitised sheet. The reference to 
“similar images” in two alternative positions means 
that the same instantaneous image modulation is pro 
duced at the two alternative positions. It does not 
means that the two images are necessarily both visible 
or both of the same form; for example, the image at the 
position at which recording will take place may consist 
of a single scanning line, movement of a sensitised 
sheet taking the place of the frame scan present in the 
monitoring image. 
As an example, the image for recording may be 

formed on a side wall of the tube. To facilitate record 
ing, the part of the tube on which this other image is 
formed may consist of a piece of ?bre-optic material 
providing a highly efficient light coupling to the outside 
of the tube. Images may then be reproduced on a light 
sensitive sheet by direct contact of the sheet with the 
outside of the ?bre-optic material. The light-sensitive 
sheet may, for example, pass over a roller in contact 
with the external ends of the ?bre-optics. Only a nar 
row ?bre-optics strip is necessary, since the light 
sensitive sheet may be in continuous movement. 

In an alternative form, the multiplicity of elements 
consists of electrically conductive particles in the tube 
wall capable of transferring representations of the 
image elements, in the form of electric charges, from 
the beam of the tube to the external wall of the enve 
lope so that characters may be electrically recorded on 
a sensitised sheet at the external wall. 

In order that the invention may be better understood, 
one example will now be described with reference to 
the accompanying drawings, in which: 
FIG. la shows diagrammatically a cathode ray tube 

with two alternative beam paths; 
FIG. 1b shows the ?bre-optics strip in the bottom of 

the cathode ray tube shown in FIG. la; 
FIG. 2 illustrates the path of the recording sheet with 

a tube of the kind shown in FIG. la; 
FIG. 3 shows a tube face with the ?bre-optics strip in 

an alternative position; and 
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2 
FIG. 4 illustrates an alternative form of recording 

strip for the cathode ray tube. 
In FIG. 1, the beam 10 within the cathode ray tube 

12 can follow either of the paths 10a or 10b, depending 
upon the potentials applied to the de?ector plates 14. 
When the beam follows the path 10a it produces a nor 
mal monitoring visible output on the screen 16 of the 
cathode ray tube. When it follows the path 10b it scans 
over a very narrow strip 18 of ?bre-optic elements in 
the bottom face of the tube (see also FIG. 1b). For the 
path 10b, the frame de?ection may be just sufficient to 
accommodate a line-of type and the image reproduced 
by the ?bre-optics may be stationary during recording 
or may move continuously in the “frame” direction of 
the ?bre-optic strip. Alternatively, the phosphor be~ 
hind the ?bre-optic strip may be subjected to repetitive 
scanning along a single scanning line. The fibre-optic 
material efficiently couples the light generated at the 
phosphor to the outside of the tube. As shown in FIG. 
2, a recording paper 20 is drawn by a driven roller 23 
over a roller 22, the axis of which lies immediately 
under the ?bre-optic strip, the paper being substan 
tially in contact with the outer surface of the ?bre-optic 
strip. The paper is advanced continuously if there is a 
single line scan along the phosphor behind the fibre 
optic strip. ' 
FIG. 2 also shows the electron gun 27 with cathode 

28 and the horizontal and vertical de?ection plates 29 
and 14, the horizontal de?ection plates being con 
nected to a line scan de?ection generator 31 and the 
vertical de?ection plates being connected to a semi 
ampli?er32 which adds signals received from a posi 
tion selector 33 and the normal frame scan de?ection 
generator 34. Switches 35 and 36, shown as contact 
switches for convenience, are connected in the two 
input leads to the ampli?er 32 and are coupled for si 
multaneous operation. The switch 35 permits the posi 
tion selector 33 to add its deflecting bias when re 
quired and the switch 36 permits one of two outputs of 
the frame scan generator 34 to be selected, a ?rst of 
these outputs giving a full height monitoring picture on 
the front face of the tube envelope and the second of 
the two outputs giving a very restricted vertical scan, 
for use when the switches cause the beam to be de 
?ected on to the ?bre-optic strip 18. ' 
FIG. 3 shows a form of cathode ray tube in which a ' 

single line fibre-optic strip 18a is set into the bottom 
part of the front face 16 of the cathode ray tube 12, 
under the area 24 occupied by the monitoring scan. 
FIG. 4 shows an alternative form of cathode ray tube 

in which the bottom wall includes a piece of material 
including ?ne electrically ‘conductive substances 26 to 
transfer an electric charge from the cathode ray tube 
beam to the external surface of the tube envelope so 
that characters may be electrically recorded on a sensi 
tised sheet at the external wall of the envelope. 

In its recording position, the light beam may also be 
used to discharge a photoconductive transfer plate for 
xerographic recording. 
The field which forms the image in the second posi 

tion may be electromagnetic or electrostatic. It may be 
a simple de?ection field that simply changes the angle 
of the beam whilst maintaining its focus and other char 
acteristics or it may completely reform the image in the 
second position. 
Where occasional printing of the visible monitoring 

output is required, a switch can be arranged to permit 



3 
an operator watching the tube screen to cause the 
beam to be de?ected to the “printing” image position 
when he wishes the visible output to be recorded. The 
tube thus acts as monitor and printer on a time-sharing 
basis. If printing and the monitoring output are re~ 
quired together, for example if all the data appearing 
in the monitoring position is to be recorded, the time 
sharing operation can be made to occur at a much 
higher frequency. > 
Although the primary use of the invention is ex 

pected to be in the field of alpha-numeric data presen 
tation and recording, it wlll be appreciated that it can 
also be used with other kinds of image, for example 
curves or drawings. 

I claim: . _ 

l. A cathode ray tube comprising: , . 

an envelope having ?rst and second output portions; 
a gun for generating an electron beam including 
means for modulating the beam; 

de?ection means for de?ecting the beam at any in 
stant to either of two paths so that the modulated 
beam de?nes corresponding image elements at said 
?rst and second output portions of said envelope; 

said ?rst output portion of said envelope carrying a 
luminescent screen to provide a visible monitoring 
image; 

and said second output portion of said envelope in 
cluding a multiplicity of elements for transferring 
elements of the image from the internal surface of 
said second output portion of said envelope to the 
external surface thereof to facilitate recording of 
the image on a sensitised sheet presented to said 
external surface. ' 

2. A cathode ray tube in accordance with claim 1, in 
which said multiplicity of elements at said second out 
put portion consists of ?bre optics having a phosphor 
material coated on their inner surfaces. 

> 3. A cathode ray tube in accordance with claim 2, in 
which the ?bre optics together form a narrow strip in 
the tube envelope. 

4. A cathode ray tube in accordance with claim 1, in 
which said multiplicity of elements at said‘second out 
put portion consists of electrically conductive particles 
in the tube envelope capable of transferring an electric 
charge from said beam to said external surface of said 
second output portion so that characters may be elec 

‘ trically recorded on a sensitised sheet at said external 

surface. 
5. A cathode ray tube in accordance with claim 1, in 

which the part of. the envelope on which said second 
output portion is formed is in a side wall of the enve 
lope. . 

6. A cathode ray tube in accordance with claim 1, in 
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4 
which both the ?rst and second output portions of the 
envelope are formed are in the front wall. of the enve 
lope. ' 

7. Cathode ray tube apparatur comprising: 
a cathode ray tube including an envelope having ?rst 
and second output portions, and also including a 
gun for generating an electron beam including 
means for modulating the beam, and beam 
de?ecting members; 

de?ection-control means connected to said beam 
de?ecting members for de?ecting the electron 
beam at any instant to either of said ?rst and sec 
ond output portions to de?ne similar image ele-' 
ments at said ?rst and second portions; 

said ?rst output portion of said envelope carrying a 
luminescent screen to provide a visible monitoring 
image; 

and said second output portion of said envelope in 
cluding a multiplicity of elements for transferring 
elements of the image from the internal surface of 
said second output portion of said envelope to the 
external surface thereof to facilitate recording of 
the image on a sensitised sheet; and 

means for presenting a sensitised sheet to said exter 
nal surface of said second output portion of said 
envelope. 

8. Apparatus in accordance with claim 7, in which 
said de?ection-control means de?ects said electron 
beam over only a narrow strip at said second output 
portion of said envelope. ~ _ 

9. Apparatus in accordance with claim 8, in which 
said second output portion of said envelope consists of 
a narrow strip including a multiplicity of ?bre optics el 
ements, the apparatus further including a roller posi 
tioned adjacent the external surface of said second out 
put portion of the envelope and means for passing a re 
cord material over the roller substantially in contact 
with said ?bre-optics strip. 

10. Cathode ray tube apparatus including a cathode 
ray tube in accordance with claim 1, further including 
a manually operable switch to permit the beam to be 
de?ected to form an image on said second output por 
tion of the envelope when required by an operator 
watching the monitoring ?rst output portion of the en 
velope. - . 

l1. Cathode ray tube apparatus including a cathode 
ray tube in accordance with claim 1, including switch 
ing means for de?ecting the beam between said ?rst 
and second output portions of said envelope alternately 
at high speed so that the image elements at said two 
output portions are formed substantially simulta 
neously. _ 
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