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4 Claims. (CI. 250-156) 
This invention relates to devices for use in con 

junction with electron-discharge devices of the 
cathode-ray tube type for deflecting and also for 
centering the electron beam in such discharge 
devices. 

Present-day cathode-ray tubes usually include 
a Source of electrons situated in an elongated, or 
neck portion of the tube, and a screen situated in 
an enlarged, or bulbous, portion thereof at the 
opposite extremity from the electron Source. The 
tube also includes suitable electrodes for forming 
the electrons from the source into an electron 
beam and for directing the beam to impinge on 
the Screen. The cathode-ray tube has associated 
therewith an electro-static or electro-magnetic 
arrangement for deflecting the beam in a prede 
termined fashion to scan the screen so that 
images represented by a received television signal 
may be reproduced thereon. Furthermore, the 
tube also usually has associated therewith an 
electro-static, an electro-magnetic, or a perma 
nent magnetic arrangement for focusing the 
electron beam so that the images on the screen 
may be reproduced clearly and distinctly. 

It has been found necessary to provide some 
means for centering the electron beam in cath 
ode-ray tubes in order that images may be repro 
duced correctly centered on the screen area de 
spite slight misalignments of the elements asso 
ciated with the tube. Various systems have been proposed for providing an adjustable centering 
control over the electron beam to center it prop 
erly on the screen. One method of accomplishing 
this consists in providing some means for adjust 
ing the angular position of the magnetic focusing 
arrangement relative to the cathode-ray tube. 
The chief disadvantage of this, apart from its 
inherent awkwardness, is the fact that it is effec 
tive only when the beam is off-center by a very 
small amount. This is because the focusing ar 
rangement is mounted about the neck portion of 
the cathode-ray tube at a considerable distance 
from the enlarged portion thereof, since the de 
flection elements are placed between this focusing 
arrangement and the enlarged portion. There 
fore, when the angular position of the focusing 
arrangement is adjusted to attempt to compen 
sate for appreciable misalignment of the electron 
beam, shadows appear in the reproduced image 
due to the beam being intercepted by the neck 
portion of the cathode-ray tube upon deflection 
by the deflection elements. - - - 
Another method of providing a centering ad 

justment for the electron beam of an electromag 
netically deflected type of tube consists in passing 
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to provide an improved magnetic struct 

tron beam in a cath 
includes permanent 

magnet means 
tron bea, 

a controllable unidirectional current through the 
vertical and horizontal deflection windings. The 
amount of current passing through the respective 
deflection windings may be adjusted by any suit 
able control means, and these control means. 
be varied until the electron beam is accur 
centered on the screen. Since the defle 
coils are mounted about the neckportion of the 
cathode-ray tube in a position adjacent the en 
larged portion of the tube, the previously dis; 
cussed shadow effect is not as critical as it was 
in the first-mentioned centering arrangement 
method. Therefore, accurate centering may be 
provided for appreciable misalignment of the 
electron beam. However, this method entails th 
need for extra and relatively expensive com 
nents, and those components add materially to 
the manufacturing cost of the apparatus. 

It is a general object of the present invention 
deflecting and centering the electronbeam in a 
cathode-ray tube by means of which the afore. 
described disadvantages are overc . . -w . . . . . . . 

It is a further object of thisi 
vide a magnetic structure ford 

electron beam m 

Yet another object of this invention is to pro 
vide such a structure in which the permanent 
.ronbeam in a cathode-ray tube without deleteri ously affecting the images reproduced on the 
screen of the tube, even though the beam may 
normally be misaligned to an appreciable extent. 
The features of this invention which are be 

lieved to be new are set forth with particularity 
in the appended claims. The invention itself, 
however, together with further objects and ad 
vantages thereof may best be understood by ref 
erence to the following description when taken in 
conjunction with the accompanying drawing, in 
which: 

Figure 1 shows a cathode-ray tube having one 
embodiment of the cathode-ray beam deflecting 
and centering device of the invention associated 
therewith, and 
Figure2 shows a view of one of the components 

of this device, 
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In Figure 1, a cathode-ray tube is designated 

0, and includes an electron gun structure for 
developing a beam of electrons therein. The tube 
O has a deflection yoke 2 associated thereWith 

for deflecting the electron beam over a fluores 
cent screen 3. The deflection yoke 2 is shown 
in a particular form, but it is to be understood 
that any of the well known types of deflection 
yokes, when modified in accordance with the 
present invention, may be used. The illustrated 
deflection yoke 2 is shown partially in Section 
and comprises a pair of horizontal-deflection 
coils f4 and a pair of vertical-deflection coils 5. 
The leads 6 and 7 may be connected to suitable 
deflection generators, not shown, to supply the 
deflection currents to the respective coils. The 
yoke 2 has a core 8 for intensifying the deflec 
tion fields of the deflection coils, and this core is 
shown as comprising an iron wire wound about 
the coils 4 and 5, although other types of core 
members may be used. The core winding 8 is 
enclosed by a cylindrical tube 9 having a Smooth 
external surface, and which may be composed of 
fibre, Bakelite, or other appropriate material. In 
accordance with the invention, an air gap 20 is 
formed in the core winding, for reasons to become 
apparent. The annular member 2 is mounted 
about the smooth outer surface of the tube 9 in 
Such a fashion that it may be conveniently 
rotated or moved longitudinally on this surface. 
The member 2 is shown in detail in Figure 2 

and comprises two or more permanent magnets 
22, 23 fixed to an annular mount 24 composed of 
Bakelite, fibre, or other material. The permanent 
magnets 22, 23 are magnetized as shown, to pro 
duce a magnetic field Substantially perpendicular 
to the longitudinal axis of the yoke 2. The di 
rection of this field may be rotated by rotation 
of the annular member 2, and the magnitude 
of the field may be varied by movement of the 
member 2 along the longitudinal axis of the de 
flection yoke f2. When the member 2 is cen 
tered over the air gap 20, the field due to the 
permanent magnetS 22 and 23 is a maximum, and 
when the member is centered over the core f8 this 
field is a minimum due to the fact that the major 
portion of the field flux produced by the magnets 
22 and 23 is confined in the core 8. 
. When desired, instead of providing an air gap 
20 in the core f8, the core may be constructed 
with varying thickness and hence with varying 
magnetic reluctance from one end to the other. 
This provides a gradual increase or decrease in 
the beam-centering field due to the magnets 22 
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and 23 as the member 2 is moved along the 
longitudinal axis of the deflection yoke 2. 
Furthermore, the annular member 2 may take 

, the form of a simple, properly magnetized, an 
nular ring, when for reasons of economy it is de 
sired to reduce the cost of the permanent magnet 
device to an absolute minimum. 
It can be seen that by manipulation of the 

annular member 2 f, control can be exercised on 
the electron beam in the cathode-ray tube 0 to 
center the beam. The member 20 is rotated until 
the field due to the magnetS 22 and 23 is in the 
proper position to direct the electron beam to the 
center of the Cathode-ray tube Screen, and the 
member is then moved longitudinally until this 
tfield is of the proper magnitude to bring the 
'electron beam back to the exact center point. 
The illustrated embodiment of the combined 

- cathode-ray beam deflecting and centering de 
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4. 
air gap formed therein, and a magnetic member 
rotatably and slidably mounted on the yoke. 
Centering of the electron beam may be effected 
With a high degree of accuracy with this simple 
device, and the need for complicated physical ad 
justing means to vary the angular position of 
the focusing arrangement of the cathode-ray 
tube, or for costly circuit components to supply 
adjustable unidirectional currents to the deflec 
tion yokes, to obtain this centering control, is 
thereby obviated. Furthermore, since the center 
ing field is produced by means within the deflec 
tion yoke, which is adjacent the enlarged portion 
of the cathode-ray tube, the shadow effect that 
arises When it is attempted to center the beam 
by movement of the focussing coil, which is dis 
placed from this enlarged portion, is greatly re 
duced. It has been found that this invention can 
be used for accurately centering the electron 
beam in a cathode-ray tube, without deleteriously 
affecting the images reproduced on the screen 
thereof, even when the beam is normally mis 
aligned from the longitudinal axis of the tube to a 
substantial degree. 
While a particular embodiment of the inven 

tion has been shown and described, modifications 
may be made, and it is intended in the appended 
claims to cover all Such modifications as fall 
Within the true spirit and scope of the invention. 

I claim: 
1. A magnetic structure for deflecting and 

centering an electron beam in a cathode-ray tube 
having an elongated neck portion comprising: 
at least one pair of beam-defection windings 
having a portion circumscribing said neck for 
producing a magnetic field within said tube to 
deflect Said beam; a tubular-shaped core member 
of magnetic material surrounding said portion of 
Said beam-deflection windings in concentric 
relation. With respect thereto and having a vary 
ing magnetic reluctance along its length; and 
an annular permanent magnet member mounted 
On Said core member in concentric relation with 
respect thereto for longitudinal and rotational 
movement relative to said core for producing a 
transverse magnetic field in said tube to center 
Said electronbeam. 

2. A magnetic structure for deflecting and 
centering an electron beam in a cathode-ray 
tube having an elongated neck portion compris 
ing: at least one pair of beam-deflection wind 
ings having a portion circumscribing said neck 
for producing a magnetic field within said tube 
to deflect Said beam; a tubular-shaped core 
member of magetic material surrounding said 
portion of said beam-deflection windings in con 
centric relation with respect thereto and having 
an air gap extending therethrough; and an an 
nular permanent magnet member mounted on 
Said core member in concentric relation with re 
Spect thereto for longitudinal and rotational 
movement relative to said core for producing a 
transverse magnetic field through said air gap to 
center said electron beam. 

3. A magnetic structure for deflecting and 
Centering an electronic beam in a cathode-ray 
tube having an elongated neck portion compris 
ing: two pairs of beam-deflection windings form 
ing a yoke circumscribing said neck portion for 
producing magnetic fields within said tube to de 
flect Said beam; a tubular-shaped core member of 
magnetic material surrounding said yoke in con 
centric relation with respect thereto and having 

vice comprises a usual deflection yoke having an 75 an annular peripheral air gap extending there 
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through; and a ring member, including a pair of 
oppositely disposed permanent magnet Segments, 
mounted on said core member in concentric re 
lation with respect thereto for longitudinal and 
rotational movement relative to said core, Said 
segments being magnetized to produce a trans 
Verse magnetic field through said air gap for 
centering said electron beam. 

4. A magnetic structure for deflecting and 
centering an electron beam in a cathode-ray 
tube having an elongated neck portion compris 
ing: two pairs of beam-deflection. Windings 
forming a yoke circumscribing said neck portion 
for producing magnetic fields within said tube for 
deflecting Said beam; a pair of tubular-shaped 
core members of magnetic material mounted on 
said yoke in concentric relation with respect 
thereto and Spaced apart to define an annular 
air gap with a longitudinal dimension Small com 
pared with the overall length of Said cores; a 
cylindrical tube of insulating material mounted 
Coaxially on Said core members; and an annular 
permanent magnet member mounted on Said 
cylindrical tube in concentric relation with re 
spect thereto for longitudinal and rotational 
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movement relative to said cylindrical tube for 
producing a transverse magnetic field through 
said air gap to center said electron beam. 

RICHARD O. GRAY. 
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