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6 Claims. (CI, 313-75) 
The present invention relates to devices for 

Centering the electron beam on the screen of a 
cathode ray tube, and is particularly applicable 
to the centering of the raster on the screen of 
the cathode ray tube. of a television receiver. 
According to the present invention a device 

for centering the electron beam of a cathode ray 
tube comprises two. annular magnets, each per 
manently magnetised across its diameter, said 
two magnets being disposed side-by-side sur 
rounding the neck of the cathode ray tube and 
mounted for independent rotation about said 
neck and substantially concentrically with the 
axis thereof. 

Each magnet may comprise a single magnet 
or maybe assembled from a pair of part-annular 
magnets arranged substantially concentrically to 
form a complete annulus but with narrow gaps 
between the ends of the pair of magnets, like 
poles of each of the magnets of a pair lying 
adjacent one another, the two pairs of magnets 
being disposed side-by-side around the neck of 
the cathode ray tube and mounted for inde 
pendent rotation around said neck and Substan 
tially concentrically with the axis thereof. 
The resultant magnetic field due to each an 

nular magnet (or pair of part-annular magnets) 
is very uniform at the centre or axis of the neck 
of the cathode ray tube where the electron beam 
passes, and by rotating either or both of the 
magnets which are arranged close together but 
not touching, around the tube neck, the strength 
and direction of the resultant magnetic field 
along the axis of the tube neck may be changed 
in accordance with the relative positions of the 
magnets. The magnetic field at the axis of the 
cathode ray tube will actually be the vector sum 
of the two separate fields. 
The magnets may be conveniently made quite 

small, of only slightly larger internal diameter 
than the external diameter of the neck of the 
cathode ray tube, and each magnet is preferably 
thin and flat in the axial direction of the as sembly. The magnets may be separated from 
one another by an intervening layer of non 
magnetic material. 

In the case where each magnet comprises a 
pair of part-annular magnets, each part-an 
nular magnet is preferably almost a complete 
semi-annulus, so that when a pair of magnets 
are arranged concentrically only narrow gaps 
exist between adjacent ends of the magnets. The 
magnets may be carried on insulating discs or 
members which may be constructed to rotate 

O 

s 

20. 

25 

30 

35 

40 

45. 

50 

2 
of one pair. may be separated from the magnets 
of the other pair by an interposed layer of non 
magnetic material. 
The advantages obtained by the invention are: 

(1) simplicity, (2) compactness, (3) economy, 
(4) a large degree of shift control and (5) ab 
sence. Of astigmatism, which is due to the fact 
that the magnetic field at the centre of each 
magnet is very uniform, so that the resultant 
vector field is very uniform. 
As applied to a magnetically focussed and 

magnetically deflected cathode ray tube, the two 
magnets may be arranged concentrically round 
the neck of a cathode ray tube, between the focus 
magnet or coil and the deflector coils. By 
simply rotating the two magnets with respect 
to each other and with respect to the tube, the 
electron beam may be moved to any desired 
position, within the limits imposed by the 
strength of the magnet fields. 
In order that the invention may be more 

clearly understood reference will now be made 
to the accompanying drawings, in which: 

Fig. 1 shows a perspective view of one embodi 
nent according to the invention. 

Fig. 2 shows a view similar to Fig. 1 but with 
the elements of the centering device exploded. 

Fig. 3 shows a Section through the device 
mounted on a cathode ray tube. 

Fig. 4 shows an end view of an alternative 
construction of magnet. 

Referring to Figs. 1, 2 and 3 of the drawings, 
the centering device comprises two annular per 
manent magnets , 2 magnetised across their 
diameters as more clearly indicated in Fig. 2. 
These magnets may be made of thin sheet metal 
and are mounted at the front of a focussing 
magnet 3 so as to be rotatable around the axis 
of this magnet and thus around the axis of the 
neck of the cathode ray tube 4, extending through 
the centre of the assembly... Positioned between 
the focussing magnet 3 and the magnet are 
three annular spacers of non-magnetic and pref 
erably insulating sheet material 5, 6 and T; 
between the two magnets and 2 is a further 
annulus of non-magnetic sheet material 8; and 
in front of the magnet 2 is another annulus of 
non-magnetic sheet material 9. The whole as 
sembly is held in position to the front of the focus 
magnet 3 by means of three clips ?o secured to 
the magnet 3 by screws it. 
The longitudinally extending limbs Oa of these 

clips are positioned on a circle corresponding ap 
proximately to the internal diameter of the mag around the neck of the tube, and the magnets' nets and 2 so that the latter are guidingly ro 
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tatable therearound. The internal diameters of 
the spacers are smaller than the internal diam 
eter of the magnets and 2, recesses 2 being 
formed in the internal peripheries of the Spacers 
to accommodate the clips 0, whereby rotation 
of the spacers is prevented. The whole assembly 
is held against the focus magnet 3 by the out 
wardly turned ends Ob of the clips Obearing on 
the outer surface of the spacer 9. The Spacer 6 
is of wavy or corrugated form so as to exert a 
slight axial pressure on the elements of the as 
sembly and create friction between the magnets 
and 2 and the adjacent spacers so that the mag 

nets will remain in the adjusted position to which 
they are turned. To facilitate turning, the mag 
nets are provided with ears a, 2d extending be 
yond the external periphery of the insulating 
Spa CerS. 
By making the centering assembly narrow in 

the axial direction, it can be disposed in between 
the focus magnet and the deflector coils 4, as 
shown in Fig. 3. 

Centering of the cathode ray beam is achieved 
by simply rotating the two annular magnets in 
dependently around the neck of the cathode ray 
tube. 
Instead of making each of the magnets , 2, as 

a single annular magnet which is magnetised 
across its diameter, each magnet may comprise 
a pair of flat part-annular magnets 20, 2, as 
shown in Fig. 4, fixed concentrically to a thin flat 
ring 22 of non-magnetic material. Each of the 
magnets 20, 2 f is almost a complete Semi-annulus, 
so that if the magnets are Secured concentri 
cally on the supporting ring 22, the ends of the 
two magnets are spaced apart by narrow gaps. 
Like poles of the pair of magnets 20, 2 lie ad 
jacent to one another. The central hole 23 in 
each ring 22 is made of a size to fit the neck of 
the cathode ray tube, two such rings each carry 
ing pairs of part-annular magnets being disposed 
around the neck of the tube and arranged Side 
by-side between the focussing magnet and the 
deflector coils. The two ringS may be Separated 
by a further ring 25 of non-magnetic material to 
prevent contact between the two sets of magnets. 
If desired, two further rings of non-magnetic 
material may be used to space the magnet rings 
from the deflector coils and from the focus mag 
net respectively. 
The internal peripheries of the magnets 20, 2, 

When concentrically Secured on the Supporting 
ring, are preferably slightly spaced from the in 
ternal periphery of the ring, SO that the Said in 
ternal periphery forms a bearing With the exter 
nal surface of the neck of the cathode ray tube, 
around which the ring can be rotated. To facili 
tate adjustment, the rings on which the magnets 
are mounted may be provided with projecting 
armS Ol' lugS. 
Whilst particular embodiments have been de 

scribed, it Will be understood that various modi 
fications may be made without departing from 
the scope of the invention. For example, the 
magnets may be mounted for rotation around the 
deflection coils, for example, adjacent the end 
thereof which lies adjacent the bulb of the cath 
ode ray tube when the deflector coils are mount 
ed on the tube neck. By positioning the beam 
centering magnets adjacent the bulb of the tube, 
corner cutting of the beam (that is interception 
Of the deflected beam by the corner of the tube 
between the neck and bulb portions) may be pre 
vented or reduced. With this embodiment the 
two magnets may rotate around a cylindrical 
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member, which may be grooved, fitted around the 
deflector coil assembly adjacent one end thereof. 
According to a further modification, the pairs 

of magnets may be provided with windings, 
means being provided for varying the current 
flowing through the windings. In this Way, for 
example, by arranging the two pairs of magnets 
at right angles to one another, the raster will be 
normally displaced off-centre and towards one 
corner of the screen, and by separately energis 
ing the windings in opposition to the field pro 
duced by the permanent magnets, the position of 
the raster can be shifted towards the centre. This 
modification provides a centering arrangement in 
which the control is effected electrically instead 
of mechanically. 

It will also be understood that the arrange 
ment according to the invention can be applied to 
cathode ray tubes employing electrostatic deflec 
tion and/or focussing. 

I claim: 
1. A device for centering the electron beam of a 

cathode ray tube comprising two annular mag 
nets each permanently magnetised acroSS its di 
ameter means for supporting Said two magnetS 
Side-by-side and coaxially surrounding the neck 
of the cathode ray tube, each magnet being inde 
pendently rotatable around the common axis, a 
thin annular Spacer of non-magnetic material 
positioned between Said magnets, and resilient 
means urging Said Inagnets axially towards one 
another with the spacer compressed therebe 
tween. 

2. A device for centering the electron beam of 
a cathode ray tube comprising two annular mag 
nets each permanently magnetised across its di 
ameter, each of Said magnetS being made from 
thin sheet magnetic material with the thickness 
of the sheet defining the axial length of a mag 
net, means for Supporting said tWO magnetS CO 
axially Side-by-side and Surrounding the neck of 
the Cathode ray tube and with each magnet in 
dependently rotatable around the common axis, 
a thin annular Spacer of non-magnetic material 
positioned between Said magnets, resilient means 
urging Said magnetS axially towards one another 
With the Spacer therebetween, and means for ro 
tating each of Said magnets independently about 
Said common axis. 

3. A device for centering the electron beam of 
a cathode ray tube comprising a support member 
having a central aperture through which the neck 
of a cathode ray tube is adapted to pass, two 
annular magnets each permanently magnetised 
aCrOSS its diameter, a plurality of members ex 
tending longitudinally from one side of the Sup 
port member, the outer surfaces of said members 
lying on a circle of a diameter corresponding to 
the internal diameters of the annular magnets 
and Substantially coaxial with the aperture in 
the Support member, said annular magnets being 
arranged Side-by-side and surrounding said lon 
gitudinal members So as to be independently ro 
tatable thereal'ound, a thin annular spacer of 
non-magnetic material positioned between said 
annular magnetS and having at least one notch 
On its inner periphery adapted to engage. with 
one of said longitudinal members to prevent ro 
tation of Said Spacer, and means for holding the 
tWO magnetS in positions adjacent opposite faces 
of said Spacer respectively. 

4. A device as claimed in claim 3, comprising 
also tWO annular members of non-magnetic.ma 
terial positioned respectively adjacent the outer 
faces of Said annular magnets, an annular cor 
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rugated member of resilient material positioned 
between the Support member and the annular 
member nearest thereto, at least one notch in 
each of said annular members and the corrugated 
member engaging with one of the longitudinal 
members to prevent relative rotation therebe 
tWeen, abutments carried from the free ends of 
the longitudinal members and bearing against 
the end of the Outer annular member, Said abut 
ments being so spaced from the Support mem 
ber that the corrugated member will be slightly 
compressed and thereby urges the two annular 
magnets together with the Spacer therebetween, 
and at least one ear projecting from the Outer 
periphery of each of the annular magnets and 
beyond the external peripheries of the annular 
members. 

5. A combined focussing and beam centering 
device for the cathode ray tube of a television 
receiver, comprising a focussing device having a 
central aperture through which the neck of a 
cathode ray tube is adapted to pass, two annular 
magnets each permanently magnetised across its 
diameter, a plurality of members extending lon 
gitudinally from one side of the focussing device, 
the outer surfaces of said members lying on a 
circle of a diameter corresponding to the internal 
diameters of the annular magnets and substan. 
tially coaxial with the aperture in the focussing 
device, Said annular magnets being arranged 
side-by-side and surrounding said longitudinal 
members so as to be independently rotatable 
therearound, a thin annular spacer of non-mag 
netic material positioned between said annular 
magnets and having at least One notch on its 
inner periphery adapted to engage with one of 
said members to prevent rotation of said spacer, 
two annular members of non-magnetic material 
positioned respectively adjacent the outer faces 
of said annular magnets an annular corrugated 
member of resilient material positioned between 
the focussing device and the annular member ad 
jacent thereto, at least one notch in each of said 
annular members and the corrugated member en 
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gaging with one of the longitudinal members 
to prevent relative rotation therebetween, abut 
ments carried from the free ends of the longi 
tudinal members and bearing against the end 
of the outer annular member, said corrugated 
member urging the assembly against the abut 
mentS, and at least one ear projecting from the 
outer periphery of each of the annular magnets 
and beyond the external peripheries of the an 
nular members. 

6. A device for centering the electron beam of 
a cathode ray tube comprising two annular mag 
nets each permanently magnetised across its di 
ameter, means for supporting said two magnets 
side-by-side and coaxially surrounding the neck 
of the cathode ray tube, and with each magnet 
independently rotatable around the common axis, 
a thin annular Spacer of non-magnetic material 
extending radially between said magnets, and at 
least one ear connected to and extending out 
Wardly from each of Said magnets. 

PATRICK RICHARD JAMES COURT. 
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