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This invention relates generally to a device for
centering an electron beam, and more particu-
larly to centering means for use with a magnetic
focussing device for the cathode ray tube of a
television receiver.

In television equipment for transmitting and
reproducing images, the cathode ray tubes used
have a beam which seans a screen to produce a
signal in accordance with the image at the
transmitter, or to reproduce the image at the
recelver. The cathode ray tube must be fo-
cussed on such screen and must be centered with
respect to the screen in order that the image will
be properly reconstructed. Magnetic devices of
both the electromagnet and permanent magnet
type have been used for this purpose with such
devices having adjustable means for controlling
the centering of the beam. Such a device is dis-
closed in my Patent No. 2,533,688, issued Decem-
ber 12, 1950, entitled Focusing Device, issued De-
cember 12, 1950, as Patent Number 2,533,688 and
this application is an improvement of the focus-
sing devices disclosed and claimed in the patent
resulting from said patent.

Tt is an object of the present invention to
provide a simple and improved centering plate
for use with a magnetic focussing unit. i

A further objeet is to provide an improved cen-
tering plate structure which simplifies the con-
struction of the focussing and centering unit and
at the same time improves the operation thereof.

A feature of this invention is the provision of
a magnetic focussing device having a centering
plate on one pole piece thereof with the cen-
tering plate being bowed and held against the
pole piece at the ends thereof so that the cen-
tering plate bears against the pole pieces over the
entire surface thereof.

A further feature of this invention is the pro-
vision of a focussing and centering device in-
cluding a pole piece having a flat portion with
an opening therein, and a centering plate having
a flat portion with an opening therein, with the
centering plate being bowed and held against the
pole piece at one side of the opening and held

against the pole piece at the other side of the.

opening by a resilient means extending between
the pole pieces.
about a control handle for adjusting the position

of the centering plate to thereby hold the cen-.
tering plate in position and also provide a re-

straining tension for the control handle.

Further objects, and features and attending

advantages of the invention will be apparent
from a consideration of the following description
when taken in connection with the accompany-
ing drawings in which:

Pig. 1 illustrates the focussing and centering
device in accordance with the invention in oper-
ating position on a cathode ray tube;

The spring may be provided
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Pig. 2 is a cross sectional view along the lines
2—2 of Fig. 1; :

Tig. 3 is a cross sectional view along the lines
3—3 of Fig. 2;

Fig. 4 illustrates the bowed configuration of
the centering plate;

Fig. 5 illustrates a second embodiment of the
invention; and

Pig. 6 is a cross sectional view along the lines
6—6 of Fig. 5. i

In practicing the invention there is provided a
permanent magnet focussing device for a cathode
ray tube including a pair of spaced pole pieces
having openings therein for receiving the neck
of a cathode ray tube through which the beam
passes. Permanent magnets may be provided
between the pole pieces for providing a field
therethrough. For centering the beam, a cen--
tering plate or shutter is proyided on one of the
pole pieces and is mounted for sliding - move--
ment thereon. The shutter has an obening
therein somewhat smaller than the opening in
the pole piece, which may be shifted in position
to shift the center position of the beam. The
shutter is bowed between the end portions there-
of, one of which is secured to the pole piece by
s rivet or the like and the other of which is,
held against the pole piece by resilient means.
Because of the bowing of the centering shutter
it is firmly held against the pole plece at all
points about the opening therein. Control means
are provided for shifting the position of the cen-
tering plate. The resilient means for holding the
plate against the pole piece may be coupled to
the control means and serve to provide tension
for the control means. Alternatively, the spring
means may be entirely separate from the con-
trol means.

Referring now to the drawings, in Fig. 1 there
is illustrated a cathode ray tube {0 having a neck
portion {{ and a front face 12 on which there is
provided a screen. The tube may include a base
i3 through which connections are made to the
elements within the tube. The socket 14 -may be
connected to the base 13 for making connections
to the elements within the tube. As the tube
structure itself may be of any standard con-
struction, it will not be described in detail here-
in. However, the tube necessarily includes an
electron gun structure 15 for producing a beam-

The permanent magnet device for focussing
and eentering the beam is indicated generally at-
18 and includes annular spaced pole pieces 19 and
20 positioned about the neck Ii of the cathode
ray tube. The pole piece 19 includes an inturned
rim 21 which extends a substantial part of the.
distance between the pole pieces. The rim 21
may be beveled to provide a relatively narrow end
or pole face 22. Secured to the pole piece 20 is
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an annular centering shutter 23 which is adjust-
ably positioned with respect to the pole piece 28.
The shutter has an opening 24 therein which has
a smaller diameter than the opening in the pole
piece 20 and which forms the second pole face of
the air gap. A plurality of magnets 25 may be
provided between the pole pieces (9 and 28 for
providing a flux therebetween which passes
through the annular air gap between the pole
faces 22 and 24. For adjusting the strength of
the field in the air gap, a magnetic shunting
sleeve 26 may be provided about the inturned rim
21. The position of this shunting sleeve is con-
trolled by . an adjustable mounting stud 27
threaded in the pole piece 19. A control mecha. -
nism 3@ is provided for the centering plate 23
having a control handle 40 which may extend to
the rear of the tube to be positioned in an open-
ing in the wall 41 of a cabinet enclosing the tube.
The structure of the centering plate of the
shutter is best shown in Figs. 2, 3 and 4. The
shutter 23 is positioned on the inside surface of
the pole piece 20 and includes two supporting
portions 42 and 43 on substantially opposite sides
of the opening 24. The supporting portion €2 is
secured to the pole piece 29 by a rivet 28 or the
like which is positioned in slot 29 in the portion
42. The supporting portion 43 of the shutter is
in engagement with the adjusting mechanism 20
which is supported on the pole piece (8. The
adJustmg mechanism 38 includes a stud having a
hexagon shaped head portion 3{, a reduced end
portion 32 and an 1ntermed1ate portion 83, The
hexagon shaped head 81 is positioned in a
hexagon shaped opening 84 in the pole piece 9
which opening is somewhat larger than the head
so that the head can move freely therein.
Umversal movement of the head 31 in the limited
orbit provided by the opening 34 results in move-
ment of the end portion 32 of the stud in a much
larger orblt The end portion 22 is posmoned
in an opening 35 in the portion 43 of the shutter
and may have a rim 36 formed thereabout so
that the end of the stud cannot easﬂy slip out of
the opening. To prevent withdrawal of the stud
through the opening 234 in the pole piece 19, a
pin 37 is provided in the head 31, and a cup-
shaped washer 38 is provided about the stud with
the lip thereof covering the pin 37 and bearing
against the pole piece 9. Positioned about the
intermediate portion 33 of the stud is a spring
39 which bears against the washer 38 and the
shutter 23. The spring pbrovides a tension for
holding the adjusting studs in a particular posi-
tion and alsn holds the shutter against the pole
piece 20 in g manner to be more fully explained.
In order for the centering plate or shutter 23
to shift the magnetic fleld and thereby shift the
center position of the beam for centering the

same on the screen, it is necessary that the

centermo' plate 23 make firm mechanical contact
with the pole biece 20 so that a low reluctance

magnetic path is provided therebetween at all

pomts around the openings therein. Apblicant
has provided a structure which meets these re-
quirements and which is also inexpensive and of
simple constructlon The centering plate 23 is
bowed. when it is formed so that the portion be-
tween the supporting portions 22 and 43 is
curved. This is illustrated in Fig. 4. The con-
figuration of the centering plate is such that
when the portion 42 is held against the pole piece
20 by the rivet 28 the opposite end of the center-
ing plate is some distance from the pole piece 20.
By providing a spring 39 about the control stud
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33 having such a tension that the portion 43 is
held against the pole piece 20, all of the inter-
mediate portions of the centering plate will bear
against the pole piece to cause firm engagement
therebetween. This firm engagement is provided
by the use of only two supporting points on the
centering plate and thereby results in a relatively

simple overall structure.
Figs. 5 and 6 illustrate an embodiment of the

invention in which the resilient means for hold-
ing the centering plate and the control means for
moving the cenhtering plate are entirely independ-
ent of each other. In these figures the same
reference characters are used as in Figs. 1 to 4
inclusive to indicate the corresponding parts.
The supporting portion 43 differs from that in
the prior embodiment and is held against the
pole piece 28 by a spring washer 44 supported hy
stud 45 which is anchored in the pole piece 20.
The stud 45 is positioned in g relatively large
opening in the supporting portion 43 to permit
movement of the portion 43 with respect to the
pole piece 20. A plain washer &7 may be posi-
tioned between the spring washer 44 and the por-
tion 43 of the centering plate. The centering
plate is bowed and the spring washer 44 there-
fore holds the centering plate in such. position
that it bears against the pole piece 20 at all
points around the openings therein.

Contrel means for moving the centering plate
may be provided which may be similar to that of
Figs. 1 and 3 but which need not include a spiral
spring 38 for holding the shutter 23 against the
pole piece 20. The end of such control means
is indicated at 48 in Fig. 5. It is to be pointed
out, however, that the control means may be
relatively simple since the centering shutter is
supported independently of the control mechg-
nism and therefore various arrangements for
moving the centering plate will be obvious to
those skilled in the art.

It is apparent from the above that by the pro-
vision of a centering plate in accordance with
the invention a relatively simple structure is
provided, which when used together with a mag-
netic focussing device provides centering of the
beam together with the focussing action. The
use of a bowed plate requires only two support-
ing portions resulting in a simple structure.
However, as the plate bears firmly against the
pole piece at all portions around the openings
therein, a low reluctance path is provided be-
tween the pole piece and the centering plate so
that highly satisfactory operation is provided.
This construction does not require critical com-
ponents which would be necessary for provid-
ing a close sliding fit between parts without the
pressure produced by the bowing action. The
plate can be stamped from sheet material to
provide the desired configuration both as to the
outline thereof and the bowing.

Although certain embodiments of the inven-
tion have been disclosed which are illustrative
thereof, it is obvious that various changes and
modifications can be made therein without de-
parting from the intended scope of the inven-
tion as defined in the appended claims.

Iclaim: )

1. A magnetic structure for centering a beam
of electrons including in combination, means for
producing a magnetic field including a pole piece
having a flat portion with'a beam receiving open-
ing therein, a centering plate having an opening
therein of smaller diameter than said. opening
in said pole piece, said centering plate having
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first and second supporting portions positioned
on substantially opposite sides of said opening
therein and being bowed between said supporting
portions, means on said pole piece for securing
said first supporting portion of said centering
plate thereto with said centering plate being
bowed away from.said pole piece, said securing
means and said first supporting portion cooper-
ating to permit sliding and pivotal movement of
said first supporting portion with respect to said
pole piece, resilient means operatively connected
to said second supporting portion of said center-
ing plate for holding said second portion adja-
cent said pole piece, whereby said centering plate
is flattened against said pole piece and hears
thereagainst at all points about said openings
therein, said resilient means and said second sup-
porting portion cooperating to permit sliding
movement of said second supporting portion with
respect to said pole piece, and control means op-
eratively connected to said centering plate for
moving said centering plate with respect to said
pole piece.

2. A magnetic structure for centering a beam
of electrons including in combination, means for
producing a magnetic field including a pole piece
having a flat portion with a beam receiving open-
ing therein, a centering member having an open-
ing therein of smaller diameter than said open-
ing in said pole piece, said centering member
having first and second supporting portions po-
sitioned on substantiaily opposite sides of said
opening therein and being bowed between said
supporting portions, supporting means including
said supporting portions for holding said centering
member against said pole piece for sliding move-
ment withrespect thereto, said first supporting por-
tion of said centering member being held against
said pole piece with said centering member being
bowed away therefrom, said supporting means
including resilient means operatively connected
to said second supporting portion of said center-
ing member and exerting resilient pressure
thereon for holding said second portion adja-
cent said pole piece, whereby said centering plate
bears against said pole piece at all points thereon
between said supporting portions, and control
means operatively connected to said centering
plate for moving said centering plate with re-
spect to said pole piece.

3. A magnetic structure for centering a beam
of electrons including in combination, means for
producing a magnetic field including a pole piece
having a flat portion with a beam receiving open-
ing therein, a centering plate having an open-
ing therein of smaller diameter than said open-
ing in said pole piece, said centering plate hav-
ing first and second supporting portions posi-
tioned on substantially opposite sides of said
opening therein and being bowed hetween said
supporting portions, said first supporting portion
of said centering plate being secured to said pole
piece with said centering plate being bowed away
from said pole piece, and resilient means opera-
tively connected to said second supporting por-
tion of said centering plate and exerting re-
silient pressure thereon for holding said second
supporting portion against said pole bpiece,
whereby said centering plate bears against said
pole piece at all points about said openings
therein.

4. A magnetic structure for centering a beam
of electrons including in combination, means for
producing a magnetic field including a pole piece
having a beam receiving opening therein, a cen-
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tering plate having an opening therein of smaller
diameter than said opening in.said pole piece,
said centering plate having first and second sup-
porting portions positioned on substantially op-
posite sides of said opening therein and being
bowed between said supporting portions, means
securing said first supporting portion of said
centering plate to said pole piece with said cen-
tering plate being bowed away from said pole
piece, and spring means connected to said pole
piece and to said second supporting portion of
said centering plate and exerting resilient pres-
sure on said second supporting portion for hold-
ing the same against said pole piece, whereby
said centering plate exerts pressure against said
pole piece at all points thereon between said
supporting portions.

5. A device for focussing an electron beam and
for shifting the position thereof including in
combination, a magnetic structure including first
and second spaced apart pole pieces each having
o beam receiving opening therein, permanent
magnet means extending between and magneti-
cally coupled to said pole pieces, said first pole
piece having a flat portion about said opening
therein, a flat centering plate on said first pole
piece having an opening therein, said centering
plate having first and second supporting por-
tions on opposite sides of said opening and a
powed body portion intermediate said support-
ing portions, said first supporting portion being
operatively connected to said first pole piece and
maintained thereon in pivotal and slidable rela-
tion therewith with said body portion of said cen-
tering plate bowed away from said firsé pole piece,
and resilient means between said second pole
piece and said second supporting portion of said
centering plate and applying resilient pressure
therebetween for holding said second end por-
tion of said centering plate against said first pole
piece, whereby said centering plate bears against
said first pole piece at all points about said open-
ings therein.

6. A device for focussing an electron beam and
for shifting the position thereof including in
combination, a magnetic structure including first
and second spaced apart pole pieces each having
a flat portion with a beam receiving opening
therein, permanent magnet means extending be-
tween and magnetically coupled to said pole
pieces, acentering plate on said first pole
piece having an opening therein, said centering
plate having first and second supporting portions
on opposite sides of said opening and a bowed
body portion intermediate said supporting por-
tions, said first supporting portion being opera-
tively connected to said first pole piece and main-
tained thereon in pivotal and slidable relation
therewith with said body portion of said center-
ing plate bowed away from said first pole piece,
said second pole piece having a second opening
therein, control handle means for said centering
plate having ‘a portion positioned in said second
opening in said second pole piece for movement

5 in a limited orbit therein, said handle means

having an end portion thereof operatively con-
nected to said second supporting portion of said
centering plate, said control handle means being
movable to move said end portion thereof
through an orbit greater than the limited orbit
provided by said second opening in said second
pole piece to thereby shift said centering plate
in any desired direction in its plane for shifting
the magnetic field adjacent said centering plate,
and spring means about said handle means be-
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tween said second pole piece and said second
supporting portion of said ceritering plate and
applying - resilient pressure therebetween for
holding said se€cond supporting portion of said
centering plate against said first polé piece,
whereby said centering plate bears against said
pole piece at all points thereon between said sup-
porting portions.

7. A magnetic structure for centerinig a beam
of electrons including in combination, means for
producing a magnetic fiéld including a pole piece
having a flat portion with a beam receiving open-
ing therein, a bowed centering plate having an
opening therein of smaller diameter than said
opening in said pole piece, supporting means
holding said centering meémber against said pole
piece for sliding movement with respect thereto,
with the convex side of said bowed centering
plate engaging said pole piece, said supporting
means includihg resilient means operatively con~
nected to a portion of said centering member
bowed away from said pole piece and exerting
resilient pressure thereon for holding said por-
tion adjacent said pole piece so that sdid center-
ing plate is flatténed dgainst said pole piece,
whereby said centering plate bears against said
pole piece at all points about said openings
therein, and control means operatively connected
to said centering plate for moving said centering
plate with respect fo said pole piece.

JAMES P. QUAM.
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