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Application March 21, 1951, Serial No. 216,736 

The present invention relates to the art per 
taining to cathode ray tubes, such as are used 
in television receivers or Oscilloscopes, and is more 
particularly concerned , with improvements in 
focusing arrangements for the electron beams 
Of Such cathode ray tubes. 

Previously it was customary to provide focusing 
for cathode ray tube electron beams by the use 
of a focusing coil Surrounding the cylindrical neck 
of the tube and excited by direct current. More 
recently Such focusing devices have been replaced 
by permanent magnet structures which eliminate 
disadvantages due to changes in line Voltage and 
dissipation of power and heat. The present in 
vention is concerned with improvements in such 
permanent magnet focusing devices, and is par 
ticularly concerned with improved forms of Such 
focusing devices which can be more readily and 
accurately adjusted and which are simpler to 
fabricate and lower in cost. 

Further objectS and advantages of the inven 
tion will become more clearly apparent from the 
following description of preferred embodiments 
thereof, taken in conjunction with the appended 
drawings in which: 

Fig. 1 is a rear end view of one form of perma 
nent magnet focusing devices according to the 
present invention, 

Fig. 2 is a front end view of the device of Fig. 1, 
Fig. 3 is a longitudinal cross-sectional view of 

the same device viewed along line 3-3 Of Fig. 1, 
Fig. 4 is a fragmentary longitudinal CrOSS-Sec 

tional view of the device of Fig. visWed along 
line 4-4 thereof, 

Fig. 5 is a fragmentary transverse CrOSS-Sec 
tional view Viewed along line 5-5 of Fig. 3, 

Fig. 6 is a fragmentary longitudinal cross-sec 
tional view viewed along line 6-6 of Fig. 1, 

Fig. 7 is a fragmentary perspective view partly 
in section of a modified guide arrangement for the 
device of Fig. 1, 

Fig. 8 is a front end view of a modified form of 
permanent magnet focusing arrangement also a C 
cording to the piesent invention, 

Fig. 9 is a longitudinal cross-sectional view of 
the device of Fig. 8 viewed along line 9-9 there 
Of, 

Fig. 10 is a fragmentary transverse cross-sec 
tional view of the same device Viewed along line 
- of Fig. 9, 
Fig. 11 is a fragmentary cross-sectional view 

viewed along line - of Fig. 10, 
Fig. 12 is a fragmentary transverse cross-sec 

tional view of a modification of a portion of Fig. 
10, and 
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Fig. 13 is a similar view of another modification 

of a portion. Of Fig. 10. 
Referring particularly to Figs, 1-6, there is 

shown one form of permanent magnet focusing 
device according to the present invention. This 
device is formed of a pair of parallel annular pole 
plates 2 f and 22, made of magnetic material, such 
as a Suitable grade of iron Or Steel. Between these 
pole plates 2 and 22 are camped a plurality of 
permanent magnetS 23, as by means of boltS 24 or 
other suitable neans. The magnets 23 are pref 
erably made of Alnico or similar highly retentive 
permanently magnetized material. A cylindrica. 
pole piece 26 of magnetic material is axially ad 
justably mounted within the circular aperture 2. 
of the rear pole plate 2 and has an inner diam 
eter slightly larger than the diameter of the neck 
of the cathode ray tube on which the focusing de 
Vice is to be mounted. 
The pole piece 25 has fixed thereto a pair of 

non-magnetic guide Enenbers 28 and 23 Which 
may be Suitably Secured either to the edge of the 
Cylindrical pole piece 26 or to the flat cylindrical 
Wall thereof, as may be desired. Guide member 

3 28 as shown in Fig. 1 has a single aperture 3 
therein which is in alignment with a correspond 
ing aperture 32 of guide member 29. Member 
29 has a further aperture 33 which is internally 
threaded. Secured to either or both the pole 
plates 2 and 32 in any desired fashion, as by 
a preSSed fit in apertures therein, is a non-mag 
netic guide pin 34 which has a sliding engage 
ment with respect to the apertures 3 and 32 
of brackets 29 and 28. Also passing through the 
pole plate 3 is a non-magnetic lead screw 36 
which is threadedly engaged in the threaded aper 
ture 33 of bracket 28. Screw 33 is preferably 
formed integrally with an extension 3F, providing 
a shoulder 38 bearing against pole plate 2 f. 
ScreW 3 and its extension 3 are retained against 
lateral movement by any desired means, Such as 
a C-Washer 39 or other Suitable device. For re 
taining the pole piece 28 centered within the 
aperture 2 and for minimizing friction, a plu 
rality of centering Shins 4 are utilized. These 
are in the form of U-shaped strips of non-nag 
netic material seated at the inner edge of the pole 
plate 2. 

It will be understood that by rotating shaft A2 
connected to the lead screw 36, the pole piece 26 
is axially adjusted with respect to the pole plate 
22, thereby varying the air gap between these 
elementS SO as to adjust the intensity of the 
magnetic field to which the electron bean of the 

55 cathode ray tube is Subjected When the focusing 
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device is located around the neck of the Cathode 
ray tube. The strips ; ; and guide pin 38 provide 
an accurate guide for the pole piece 28 So that it 
does not rock or alter its position relative to the 
axis of the device during adjustment, While at 
the same time a relatively low-friction drive is 
provided. 
The pole plate 22 may be fastened to a rilount 

ing plate 43 so as to provide a centering adjust 
ment for the device. Thus, as shown in Fig. 2, 
the mounting plate 33 has a slot 48 at one end and 
a slotted extension f6 at the other. A pin or 
screw 47 passing through slot & 5 restricts the 
plate 43 to sliding motion relative to pole plate 
22. An extension 4S is secured to poie piate 22 
and a suitable camp device 49 clamps the Center 
ing plate extension 36 to the pole plate extension 
68. Relative adjustment is secured by the slot 
A4, the slot 53 in extension 48, and the arcuate 
slot 52 in the pole plate extension i3. A pair of 
mounting ears 53 may be secured to the pole plate 
22 for mounting the device upon any Suitable 
bracket. 

Fig. 7 shows a slightly modified form of guide 
arrangement. In this case the guide members 
28 and 29 are joined, preferably integrally, by a 
saddle piece 32 which is secured to the outer 
cylindrical surface of the pole piece 25. he pole 
plate 2 is provided with a recessed aperture 28 
to accommodate the saddle piece 30. The re 
maining portions of the device are the Sane as 
discussed with respect to Figs. 1-6, and the device 
operates in the same naminer. 
The remaining Figures 8-13 illustrate a nodi 

fied form of device similar in operation and fuinc 
tion to that already described, but additionally 
useful in having certain. Self-aligning features. 
Similar elements will be given numbers Similarly 
in these figures. The main difference between 
the device of Figures 8-13 and that of the pre 
ceding figures is in the arrangement Serving to 
guide movement of the pole piece 25. As shown 
in Figs. 8, 9 and 10, a non-magnetic cylindrical 
sleeve 6 is mounted at the inner edge of the aper 
ture 2 of pole plate 2, and abuts pole plate 22 
as at 62. This sleeve S is not a complete cylin 
der, but has a longitudinally extending gap 53 
formed by the outturned edges 4 of the sleeve 
G which serve in part as a guide or paSSage for 
the drive mechanism. It will be understood that 
the pole piece 2S has a sliding fit within the sleeve 
6. The non-magnetic lead Screw 33 is mounted 
in pole plate 2 against axial movement, and 
engages the non-magnetic travelling nut S5 which 
in turn is held between a pair of non-magnetic ; 
posts 66 extending through the gap 63 and at 
tached to the pole piece 26. A pair of Sleeves 
59, 6 may be slidably mounted on the Screw 3, 
at opposite sides of the nut 63 So as to provide 
limits for the movement of the nut 55 in either 
direction. The travelling nut 35 as ShoWE in Fig. 
11 has channels 6 extending along opposite Sides 
thereof, which slidably engage the posts 66, but 
which prevent any movement of the travelling 
nut 65 relative to the postS 66 along the axis of 
the focusing device. 
Thus, upon turning the Shaft 42 attached to the 

lead Screw 36, nut 65 is axially adjusted, which 
simultaneously adjusts the pole piece 2S within 
the sleeve 6. However, any radial misalignment 
between the axis of lead Screw 36 and the axis of 
the device, such as may be caused by unavoidable 
Variation in dimensions during manufacture, is 
automatically taken up by the relative sliding 
movement between the nut 65 and the posts 66, 
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4. 
thereby accommodating the device to incidental 
inaccuracies in manufacturing procedures. AS 
shown in Figure i2, the postS 66 may be joined by 
a cross piece 66 to form a U-shaped bracket 
which retains the nut 63 in place. Where radial 
adjustment of the nut 63 is not important, the 
posts 36 may be replaced by a single loop 65 
Suitably fastened to the pole piece 26 as shown in 
Fig. 13. 

In this way the entire sleeve is acts as a guide 
for the pole piece 26, aSSuring accurate retention 
of proper Centering for the entire length of travel 
of the pole piece 26. 
From the above description it will be apparent 

to those skilled in the art that the subject matter 
of this invention is capable of variation, and I do 
not, therefore, desire to be strictly linited to the 
illustrated embodiments herein set forth. I 
prefer to be imited only as required by the 
appended claims. 
What is claimed is: 
1. A focusing device for cathode ray tubes or 

the like, cornprising a pair of annular pole plates, 
a plurality of perinanent magnetS mounted be 
tween said pole plates symmetrically about and 
parallel to the axis of said pole plates, a hollow 
cylindrical pole piece mounted for adjustment 
axially of said plates and Within the aperture of 
one of said pole plates and adapted to accommo 
date the neck of a cathode ray tube, non 
magnetic means between said pole piece and the 
innei edge of the aperture of Said. One pole plate 
for axially slidably centering said pole piece, a 
bracket fixed to Said pole piece and having an 
internally threaded aperture radially outward of 
said pole piece, and a lead Screw rotatably 
naounted in one of Said pole plates against axial 
motion and engaging said threaded aperture, a 
Second bracket fixed to said pole piece, said 
bracketS having a pair of apertures in axial 
alignment, and a guide pin slidably engaging said 
atter apertures and fixed to Said pole plates 
parallel to the axis of Said device, for retaining 
said pole piece in axial alignment during its ad 
justment, whereby upon rotation of said lead 
Screw Said pole piece is adjusted relative to a 
pole plate to vary the gap therebetween and 
thereby to adjust the magnetic field produced by 
Said magnets, Substantially Without transverse 
shifting of the image on said cathode ray tube. 

2. A focusing device aS in claim . Wherein Said 
non-magnetic means coinprises a plurality of U 
shaped shins having the botton of the U between 
Said pole piece and the edge of the aperture of 
the pole plate. 

3. A focusing device for cathode ray tubes or 
the like, comprising a pair of annular pole plates, 
a plurality of permanent KagnetS mounted be 
tween said pole plates Syrinnetrically about and 
parallel to the axis of Said pole plates, a hollow 
cylindrical pole piece mounted for adjustment 
axially of said plates and within the aperture of 
one of Said pole plates, non-magnetic means be 
tween said pole piece and the inner edge of the 
aperture of said one pole plate for axially slid 
ably centering said pole piece, a member Sup 
ported by said pole piece and having an in 
ternally threaded aperture radially outward of 
Said pole piece, and a lead Screw rotatably mount 
ed in one of Said pole plates against axial motion 
and engaging said threaded aperture, a pair of 
brackets fixed respectively to said pole piece and 
to one of Said pole plates and having a pair of 
apertures in axial alignment, and a guide pin 
slidably engaged within said latter apertures and 

-1 



2,580,606 

fixed to said pole plates parallel to the axis of 
said device for retaining said pole piece in axial 
alignment during its adjustment, Whereby upon 
rotation of said lead screw said pole piece is ad 
justed relative to a pole plate to vary the gap 
therebetween and thereby to adjust the magnetic 
field produced by said magnets. 

4. A focusing device as in claim 3 wherein Said 
non-magnetic means comprises a Substantially 
cylindrical sheet within the aperture of said one 
pole plate and within which sheet Said pole piece 
is axially slidable. 

5. A focusing device as in claim 3, wherein said 
threaded-aperture member comprises a nut 
mounted radially slidable on said pole piece. 

6. A focusing device as in claim 3, wherein said 
threaded-aperture member is mounted for ra 
dially slidable movement with respect to said pole 
piece to permit self-alignment relative to Said 
ScreW. 
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