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This invention relates to. electronic. apparatus,
and particularly to apparatus for- use with cath-
ode ray tubes such as:used in television receiv-
ing systems.

Although the invention is not. limited to the
viewing tubes of television systems, it has advan-
tages particularly appropriate for such use and
will be described with respect thereto. The kine-
scope, which is the electron tube used for re-
producing: a television image at the receiver, is a
cathode ray tube in which a. stream of electrons
is discharged by an electron gun and is caused
to traverse the viewing screen at the enlarged
end of the tube. The viewing sereen: is of fluores-
cent material which glows. at. the: point of impact
of the electron stream thereon. Means are em-
ployed to focus the electron stream, and appara-
tus intermediate the focusing means and the

screen eauses: the electron stream to traverse the

viewing screen. and produce the image by varia-
tion in the intensity of #lumination of said screen.

It has been found most desirable to prevent
the bombardment of the viewing screen by ions.
Ions are many times heavier than electrons and
vary widely in weight; their inertia is. greater
than the power of the deflection means to deflect
them over the full area of the screen, and the
screen may thus be subjected to a relatively small
area of bombardment which breaks it down aft-
er relatively short use.

Magnetic devices are used to prevent the ions
from reaching the screen. Some such devices
comprise magnets of opposite polarity maintained
in suitable spaced relationship about the neck
of the kinescope. These magnetic devices, which,
are known in the art as “ion traps,” are placed
suitably intermediate the electron gun and the
focusing coil. The magnet nearest the electron
guns: is the stronger and deflects the ray toward
the side wall of the tube. The second magnet
picks up, i. e. deflects, the electrons. away from
the wall of the tube and brings them into the
field of the focusing coil; the ions, being much
heavier and possessing greater inertia, are not
returned to the field of the focusing coil and
are dissipated as heat at the wall of the tube.

Field conditions peculiar to each installation
require that the poles of the magnets of the
ion trap be adjusted relative. to. each other and
that the ion trap be shifted axially of the tube
to its point of greatest effectiveness. Once the
adjustment is made it: should remain fixed until

some subsequent change in operating conditions

makes it necessary to readjust either the relation
of the magnetic poles or the position of the
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trap on the neck of the tube. This adjustment
is made by the service man, who may be mechani-
cally inept or careless, and who is usually work-
ing under adverse conditions. Some presently
known ion traps are supported on the tubes by
means of rubber spacers or plates which rest di-
rectly on the tube. Such plates are frequently
so.affected by the heat of the tube that they stick
to. the walls thereof and make it most difficult
to. remove the trap or to shift it along the neck
of the tube. Other traps clamp to the tube

by serew clamps or the like and it is difficult to

tighten or-loosen the clamps to accomplish the ad-
justment or readjustment. With either type
of trap, there is great danger-of breaking the tube
while making the adjustment. A further com-
plication is inherent in the tube itself; the trade
has standardized on a tolerance of %'’ in the
diameter of the neck of the tube. Hence a mass
produced ion trap must embody some means of
adjusting to the neck diameter of a particular
kinescope.

The present invention aims to provide an im-~
proved ion trap which may be easily placed about
the neck of the cathode ray-tube, which may be
easily adjusted for relative polarity position of
the respective magnets and which may easily
be shifted axially along the neck of the tube.

It is therefore an object of the invention to
provide an improved mounting for the magnetic
elements of an ion trap.

Tt is a further object of the invention to pro-
vide an ion trap which resiliently embraces the
wall of the electron tube for conformity to the
diameter thereof, and which will remain in axial-
1y adjusted position without the necessity of
screw clamps or the like. _

It is a further object of the invention to pro-
vide an ion trap which may be readily passed
over the tube base when necessary to install or
remove the trap, without having to loosen or
displace component parts of the trap for its
mounting means.

Other features and advantages will hereinafter
appear.

In the accompanying drawings,

Pig. 1 is a side elevation showing a portion
of the neck of an electronic tube with my im-
proved ion trap mounted thereon;

Fig. 2 is an end elevation of the trap, looking
in the direetion of the arrows 2—2 in Fig. 1;

Figs. 3 and 4 are vertical sectional elevations,
looking respectively in the direction of the ar-
rows 3—3 and 4-—4 of Fig. 1; and
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Fig. 5 is a horizontal sectional elevation, taken

in the arrows 5—5 of Fig. 2,
_In the accompanying drawings Fig. 1 shows
-an jon trap {8 constructed pursuant to the pres-
ent invention and mounted upon the neck of an
electronic tube T. The tube has the usual plug
base B; such base is ordinarily of slightly larger
diameter than'the neck. : The complete tube and
its component: focusing and deflecting mecha-
nisms have not been shown inasmuch as they

comprise no part of the present invention. It

10

is to be understood, however, that within the. .

neck of the tube there is provided the usual elec-

tron gun (not shown) in which the electron: beam -

is developed and directed toward the target area
or screen at the end of the tube. As is well
known, the electron beam is focused and then

deflected to trace a pattern on the target screen.

16

4

The spring clips provide for easily shirting
the device along the tube neck, and grip said
neck with sufficient force to prevent accidental
movement either axially or rotatably of the
tube neck after adjustment has been made.
There is no organic material in contact with
the tube neck to soften or disintegrate due to
the operating femiperatiife of the tube.
- It 'will be noted that the minimum effective
diameters of the ion trap are such that it may
be easily slid over the tube base during the in-
sertion or removal of the device. It is unneces-
sary, therefore, to remove or loosen any parts
during ‘such.insertioni or removal, and the pos-
sibility of tube breakage or damage during the
removal or adjust'ment of the trap is greatly

- reduced.

The focusing coil and the deflector means are -

located on or about the.neck of the tube to the
right of the ion trap as viewed in Fig. 1.- The
focusing means are disposed intermediate the
Ion trap and the deflecting means. :

" The trap-comprises a non-magnetic sleeve I{;
which may be of brass or other suitable material,
projecting from .cne end 6f which atre a suitable
plurality, ears 12 having channels or grooves 13:
Formed either integral with the sleeve or suit-
ably affixed to the underside thereof, are spring
clips 14 for resiliently supporting the sleeve on
the neck of the tube. Said clips are so arranged
that the sleeve tI is parallel to the axis of the
tube. As illustrated, the clips are affixed to the
sleeve “I1 Dby means of :suitable non-magnetic
rivets I5. - It will be noted that the ends of the
clips 14 nearest the base B are shorter than their
opposite ‘ends, so that if necessary the trap 10
may be moved relatwely close to the end wall
of‘the tube base. " The clips are sufficiently
springable or resilient to adjust to the tube neck
diameters of from 133’/ to 11%'’; said diameters
representing the standard minimum and maxi-
mum neck diameters for kinescope tubes:

The sleeve I mounts two permanent magnets.
Magnét 16 has a strength of from 43 to 50 gaus-
ses; theoretlcally it ' would be preferable to make
the magnet in one piece comprising an -almost
complete circle interupted only by a relatively
short air gap at the poles. Tt is commercially
more expedient, however, to form the magnet of
two substantially semi-circular half portions so
arranged that the common poles are adJacent as
indicated in the drawings.

Magnet 17 has a strength of from 8 to (5
gausses and is preferably a rigid wire of circular
cross-section uninterrupted except for the short
gap 8. The front magnet {7 is in reverse polar-
ity arrangement with respect to the rear magnet
16. The: minimum diameter of magnet 17 is
slightly less than that of.a circle passing through
the base of the grooves 13, so that the ears 12
frictionally hold the magnet while permitting a
foreible rotation thereof.

. The magnet I8 is riveted to the sleeve i and
is arranged at right aneles to the axis of the
sleeve. The magnet {7 is secured only by fric-
tional engagement with the ears 12 and is in sub-
stantial parallelism with the magnet 16.  The
magriet |T may be rotateéd about the sleeve 10
by placing the end of a screw driver, for example,
within the space 18 and exerting the necessary
directional pressure ‘against an end wall of the
maghet; thus the pole positions of the magnet
with respect to each other may be easﬂy adjusted
in the field. Lo
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Thus, among others the several objects of the
invention as afore noted are achieved. Obvi-
ously numerous changes in construction and re-
arrangement of the parts might be resorted to
without deparfing from the spirit of the inven-
tion as defined by the claims.

I claim:

1. An ion trap :comprising a sleeve of non-

‘magnetic material having a plurality of inor-

ganic, non-magnetic spring: elip means for frie-
tionally securing said sleeve upon a tubular sup-
port in parallelism with the axis thereof; a per-
manent magnet secured aboutf said sleeve at one
end thereof; a plurality of springable ears pro-
jecting from said sleeve. at: the opposite end
thereof; and a second permanent magnet ro-
tatably carried by said ears and extending abeout
said sleeve substantlally 1n parallelism with said
ﬁrst-named magnet.

2, An ion trap’comprising ‘& sleeve of non-
magnetic material; ‘a plurality of non-magnetic,
inorganic resilient members extending from said
sleeve member to resiliently secure said sleeve
upon g tubular support in parallelism with the
axis thereof, a plurality of spring members ex-
tending axially from said sleeve at one end there-
of, said spring members each having a channel
which collectively define a circle having a di-
ameter greater than the diameter of said tubu-
lar support and arranged in a plane perpendicu-
lar to the axis thereof; a ring-shaped magnet
carried by said spring members within the chan-
nels thereof; and a second ring-shaped magnet
carried by said sleeve and circumseribing the
same adjacent the opposite end thereof.

3. Anion trap comprising a sleeve of non-mag-
netic material; inorganic spring means for sup-
porting said sleeve upon a tubular member in
spaced relationship therewith, and in substantial
paralielism with the axis thereof; a magnet fixed
about said sleeve adjacent-one end thereof, said
magnet having an annular field substantially at
right angles to the axis of said sleeve; a second
magnet disposed sbout said sleeve ad;acent the
opposite end thereof, said second magnet also
having an annular field in substantial parallelism
with the field of the first-named magnet; and
means for securing said second magnet to said
sleeve while permitting rotation of said magnet
in a plane perpendicular to the axis of said sleeve.

4. In an ion trap a mounting member for ap-
plication to the neck of a cathode ray tube, means
providing a magnet-mounting surface forming a
part of said member, supporting means extending
inwardly of and secured to said mounting mem-
ber to contact the surface of a tube and bear~:
ing surfaces forming 3 part of said supporting.

76 means whereby said mounting member may be
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shifted with respect to the tube surface while
mounted thereon.

5. In an ion trap a mounting member for ap-
plication to the neck of a cathode ray tube, means
providing a magnet-mounting surface forming a
part of said member, supporting means extending
inwardly of and secured to said mounting mem-
ber to contact the surface of a tube, ears ex-

ending axially of said member and providing a
support for a second magnet and bearing sur-
faces forming a part of said inwardly extending
supporting means whereby said mounting mem-
ber may be shifted with respect to the tube sur-
face while mounted thereon.

6. An ion trap including a sleeve of non-mag- ;;

netic material to encirele the neck of a tube, a
permanent magnet mounted upon said sleeve ad-
jacent one end of the same, ears extending ax-
ially of and beyond the opposite end of said

sleeve and a second parmanent magnet sup- o

ported by said ears.

7. An ion trap including a sleeve of non-mag-
netic material to encircle the neck of g tube, a
permanent magnet mounted upon said sleeve ad-
jacent one end of the same, ears extending ax-
ially of and beyond the opposite end of said sleeve,
a second permanent magnet supported by said
ears and neck-engaging clips of resilient material
secured fto the inner sleeve face and extending
in the direction of the sleeve axis,

8. A mounting for adjustably positioning and
holding a ring-shaped magnet around s glass
tube, said mounting comprising a member of non-
magnetic material having a larger inside diam-
eter than the outside diameter of the glass tube,
the ring-shaped magnet being held in position
on the outside of said member by engagement
therewith, a plurality of clips of non-magnetic re-
silient material disposed within said member, and

means preventing relative movement of said clips 40
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longifudinally and circumferentially of said
member but permitting individual movement of
each clip radially relative to said member for
adapting the mounting to various diameters of
glass tubes and frictionally holding the mounting
in adjusted position thereon.

9. A mounting according to claim § wherein
said magnet has an air gap and its inside diam-~
eter is slightly less than the outside diameter of

in said member, whereby the magnet is sprung over

said member and the engagement therewith is in-
creased by the resilience of said magnet.

10. A mounting according to claim 9 wherein
said member has a groove around its outer sur-
face and said magnet is sprung into said groove.

GEORGE J. MUCHER.
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