
March 4, 1969 M. E. SANDERS 3,431,454 

CATHODE-RAY TUBE MAGNETIC SHIELD AND TUBE MOUNT 

Filed July 51, 1967 

F! G. i 2 
Sheet / of 

4. 30 24a 

6 

N KO 

33 Inventor 
arshall ESanders 



March, 4, 1969 ' M. E. SANDERS 3,431,454 

CATHODE—RAY TUBE MAGNETIC SHIELD AND TUBE MOUNT 

Filed July 51, 1267 Sheet 3 of s _ 

_5_ 24 F|G.4 20 
T 27 2j4e 32 33 

- I |||||M 28 

25 33 “Lilli/0?}? 
32A 1;.‘ 

||| 

42 ‘." 
l|| 
."| 

. |'‘ 
I‘, 

29 m .415; 11.; 
I‘ ‘ 5 

I‘ E 
I" ‘39 
g. '37 
ll " u 

\l ‘ 

28 "Inventor 24‘; 28' ~ 

Marshall E. Sanders 

AT’rofney , 



March 4, W69 M. E. SANDERS 3,431,454 
CATHODE-RAY TUBE MAGNETIC SHIELD AND TUBE MOUNT 

Filed July 31, 1967 Sheet 3 of 5 

Inventor 
Marshall E. Sanders 

I By M ‘ 



Uited States Patent 0 
1 

3,431,454 
CATHODE-RAY TUBE MAGNETIC SHIELD 

AND TUBE MOUNT 
Marshall E. Sanders, Elmhurst, 11]., assignor to Zenith 
Radio Corporation, Chicago, 111., a corporation of Del 
aware 

Filed July 31, 1967, Ser. No. 657,257 
US. on. s1s_s 
Int. Cl. H011’ 29/06 

10 Claims 

ABSTRACT OF THE DISCLOSURE 
A magnetic shield and mounting arrangement for a 

cathode-ray tube includes a support member having an 
opening that conforms substantially to the contour of the 
display screen of the tube. A plurality of ?exible pieces, 
formed of magnetic material and dimensioned and shaped 
to form a closed magnetic circuit when arranged in over 
lapping relation, are secured to the support to de?ne 
therewith a chamber for receiving the tube with its screen 
exposed through the opening. A lock releasably clamps 
the magnetic pieces in such overlapping relation to hold 
the tube ?xedly in position within the chamber while at 
the same time shielding it from interfering external mag 
netic ?elds. 

This invention relates in general to color television 
receivers and more particularly to a magnetic shield and 
mounting arrangement for the color cathode-ray tube 
thereof. 
A cathode-ray tube of the type employed in conven 

tional color receivers comprises an array of electron guns 
which generate and direct a trio of electron beams to 
wards the screen or image area of the tube. This screen 
comprises an ordered grouping of red, green and blue 
phosphor dots arranged in a plurality of color triads, 
each having a red, a green and a ‘blue phosphor dot. Dis 
posed adjacent the screen is a mask having a like plu 
rality of apertures, one in registration with each color 
triad. 

In the ideal situation the three electron beams con 
verge in the plane of the aperture mask and impinge only 
upon their assigned phosphor dots. However, due to the 
in?uence of the earth’s magnetic ?eld, as well as ex 
traneous magnetic ?elds emanating from nearby electrical 
apparatus, the beams may be displaced from their in 
tended paths. When this is experienced the electron beams 
become misregistered with respect to the phosphor dots 
and in severe cases may even have access to color dots 
other than those assigned to them, respectively, and in 
this manner color impurity is introduced. 

Corrective measures employed to protect the beams 
from interfering ?elds basically contemplate surrounding 
that portion of the tube envelope adjacent the shadow 
mask with a shield of magnetic material. A shield is 
constructed of a high permeability material and consti 
tutes a magnetic conductor that presents a path of low 
reluctance to an interfering magnetic ?eld, thus shunt 
ing that ?eld around the beams. As a result, the area 
encompassed by the shield is effectively protected against 
interfering ?elds and misregistration is avoided. For rea 
sons of economy, however, a shield of relatively low 
permeability material is frequently used and is provided 
with a degaussing coil. It is the function of this coil to 
apply an alternating electro-magnetic ?eld to the shield 
and to the shadow mask encircled by the shield to estab 
lish the magnetic domains of the shield and the mask in 
a random pattern and thereby cancel any remanent mag 
netization attributable to the past effect of a magnetic 
?eld. Thus conditioned, these elements can now serve as 
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improved magnetic shunts for any interfering magnetic 
?eld encountered thereafter. 

Another important consideration for the shield arrange 
ment of a color tube is the facility with which the shield 
may be assembled and disassembled, recognizing that 
the tube may require replacement. Since the color tube 
is not only heavier than its monochrome counterpart of 
like dimensions but must also support convergence and 
purity correction devices, in addition to the yoke, the prior 
art has invariably resorted to cumbersome and expensive 
arrangements in an effort to meet all the mechanical and 
magnetic considerations. 

It is therefore an object of the invention to provide an 
improved magnetic shield and mounting arrangement for 
a color cathode-ray tube. 

It is a speci?c object of the invention to provide a 
magnetic shield apparatus which also serves to support 
the cathode-ray tube within the receiver. 

It is another object of the invention to provide a shield 
and mounting arrangement for a cathode-ray tube which 
simpli?es the task of installing and removing the tube 
from a color television receiver. 

It is a still further object of the invention to provide 
a shield and mounting arrangement which e?‘ects signi? 
cant economies over prior arrangements. 

In accordance ‘with the invention, a magnetic shield and 
mounting arrangement for a cathode-ray tube having an 
envelope comprising a funnel section terminated by a dis 
play screen comprises a support member having an open 
ing that conforms substantially to the contour of the 
screen. The shield is formed of magnetic material and 
has a base portion and a plurality of ?exible extension 
portions extending from the base portion of dimensions 
and such con?guration as to form, collectively a closed 
magnetic circuit about the funnel section when arranged 
in a predetermined pattern. The base portion is secured 
to the support member to de?ne, in conjunction there 
with, a chamber for receiving the tube and for present— 
ing its screen to the opening in the support. Finally, means 
are provided for releasably interlocking selected ones 
of the shield extension portions across the funnel section 
to others of the extension portions to shape the entrance 
of the chamber so that its principal dimensions are less 
than those of the screen and also to conform the shield 
portions to the aforementioned pattern about the funnel 
section of the tube. Locked in this manner, the shield por 
tions clamp the tube ?xedly in position within the cham 
ber while at the same time shielding it from interfering 
magnetic ?elds external to the chamber. 
The features of this invention which are believed to be 

novel are set forth with particularity in the appended 
claims. The organization and manner of operation of the 
invention, together with further objects and advantages 
thereof, may best be understood by reference to the fol 
lowing description taken in conjunction with the accom 
panying drawings, in the several ?gures of which like 
reference numerals identify like elements, and in which: 
FIGURE 1 is a side view of a television receiver, partly 

broken away, illustrating one embodiment of the inven 
tion; 
‘FIGURE 2 is a perspective view of the magnetic shield 

and tube mounting structure of the receiver of FIG 
URE 1; 
FIGURE 3 is a plan view of ‘a magnetic shield element 

of the type employed in the apparatus shown in FIG 
URES 1 and 2; . 

FIGURE 4 is a sectional view taken along lines 4-—4 of 
FIGURE 1; 
FIGURE 5 is a sectional view taken along lines 5—5 

of FIGURE 4; 
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FIGURE 6 is a plan view of a unitary version of the 
shield and tube mount structure; 
FIGURE 7 is a perspective view of another embodi 

ment of the invention; 
FIGURE 8 is an exploded perspective view of still an 

other embodiment of the invention; and 
FIGURE 9 is a sectional view taken along lines 9—9 

in FIGURE 8. 
The receiver 19 of FIGURE 1 includes a color cathode 

ray tube E the envelope of which comprises a neck sec 
tion 12 and a bell section 13 that terminates in an image 
area or display screen 14. An apertured shadow mask 15 
is mounted within bell section 13 immediately behind 
the screen while a purity device 16, convergence appara 
tus 17 and a de?ection yoke 18 are mounted upon the 
neck with the yoke seated against the bell portion of the 
tube. A trio of electron guns, the structure of which is 
not detailed, is supported ‘within the neck section. The 
structures of the tube and its accessories are entirely icon 
centional and need not be described further. 

In accordance with the invention a single arrangement 
serves concurrently as a magnetic shield and mounting 
arrangement for cathode-ray tube 11. It comprises a sup 
port member, which in the embodiment of FIGURES 
1—5, is the customary escutcheon 20 having an opening 
21 that conforms substantially to the contour of screen 
14 of the tube. As seen in FIGURE 2, this embodiment 
features a pair of ?exible pieces or elements Q, Q com 
prising a plurality of portions 22a—22d and 24a-24d, re 
spectively, and formed of magnetic material. A plan view 
of shield piece 22, which is identical in all respect to 
element E, is shown in FIGURE 3. It has a lower panel 
or skirt 22e from which extend end portions 22a and 
22d. Between these end portions are intermediate parts 
22b and 22c extending at approximately 45° angles rela 
tive to skirt 22a and providing openings or cut away sec 
tions in conjunction with ends 22a and 22d. While shield 
pieces a, 2% are disclosed as being identical, this is not 
essential in practicing the invention, although the 
economies of such a construction are obvious. Moreover, 
the particular con?guration or contour of shield portions 
22a—d and 24a-a' is not critical so long as they satisfy cer 
tain requirements of the installation. For example, the 
shield elements are scalloped or relieved in some fashion 
in order to permit them to most readily fold over and 
snugly enclose the bell section of the tube envelope in the 
manner shown in FIGURES l and 4. Moreover, if the 
shield extends along the tube envelope as illustrated it 
is necessary to provide a recess to accommodate the anode 
terminal button 26. A collar 27 of insulating material 
may be secured to the rim of this recess to aiford addi 
tional protection against high voltage ?ashover. Further 
the dimensions and con?gurations of the extension por 
tions of shield pieces 22, E are such as to form a closed 
magnetic circuit when arranged in the pattern shown in 
FIGURE 1. That is to say, when the shield pieces are 
in place about tube 11 the intermediate parts foldover or 
overlap their end parts while the end parts of both pieces 
_2_2, git similarly overlap one another. In order to prevent 
scratching the glass envelope, those edges of the shield 
which come in contact with the envelope are ?tted with 
strips 29 of tape or other protective material. 

The lower extremities or skirts 22c, 24c of the shield 
pieces preferably have su?icient depth to overlap the 
shadow mask support frame 19, see FIGURE 1, when 
the shield is installed in order to improve the magnetic 
coupling between the shield and the mask. Additionally, 
shield pieces 2_2_, E include one or more buttons 25 for 
spacing the edges of the shield portions from the surface 
of the tube envelope in order to accommodate a pair of 
degaussing coils 42, 44. 
For the purpose of installing the shield, means are pro 

vided for securing shield pieces 12, E to escutcheon 20 
and when so installed they de?ne, in conjunction with the 
escutcheon, a chamber for receiving tube 11 and for 
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presenting its screen 14 to opening 21 in the escutcheon. 
To this end, see FIGURES 2 and 3, shield elements Q, 
E are ?tted with L-shaped brackets 28 while escutcheon 
20 is provided with four mounting posts 30 having inter 
nally ‘threaded channels to receive conventional screw 
type fasteners. Posts 30 are positioned around the perim 
eter of escutcheon opening 21, preferably at the corners 
thereof. Interposed bet-ween posts 30, and likewise ar 
ranged about the perimeter of opening 21, are a plurality 
of alignment pegs 32 each having a rubber sleeve 0r 
bumper 33. Pegs 32 serve to shape and position shield 
pieces Q, g3 in forming the cathode-ray tube receiving 
chamber. The pegs further contribute a measure of sup 
port for the tube by adding mechanical strength or stiffen 
ing to shield pieces E, 22 which are preferably formed 
of flexible material so that they may be easily bent into 
the required con?guration for installation. 
As best seen in FIGURE 2 the shield is installed by 

simply folding or curving shield pieces Q, 241 to match 
the contour of opening 21, positioning the skirt portions 
22e, 24e against the bumpers 33 with shield end portions 
220:, 22d overlapping end portions 24:1, 24:1, respectively, 
and then securing brackets 28 to posts 30 by threaded 
fasteners. Having secured pieces 2, _2;4 in position they 
de?ne the aforesaid tube receiving chamber as clearly 
illustrated in this ?gure. 
The tube, once admitted into this chamber, is retained 

there by means releasa'bly locking the shield pieces or 
portions about the envelope in order to shape the en 
trance of the chamber so that its principal dimensions are 
less than those of the tube screen as well as to conform 
the shield portions to a closed magnetic circuit. More 
particularly, shield portions 22b, 2412 have latches 35 
riveted thereon while shield potions 22c, 24c carry 
elongated straps 36. Each of straps 36 terminates in an 
upturned tab 37 threaded to receive a tie bolt 38 while 
each of latches 35 includes a slotted shoulder or bifurca 
tion 39 for releasably captivating strap tab 37. Each 
latch 35 further includes an apertured bight 40 that re 
ceives the shank of a tie bolt 38 and serves as an arrest 
for the head of the bolt. 
A pair of degaussing coils are associated with the shield, 

being mounted upon oppositely disposed portions thereof 
and, when energized, are electromagnetically coupled to 
the shield. Speci?cally, coil 42 encircles end portions 22a, 
24d ‘while a second coil 44 encloses end portions 24a, 22d. 
These coils may be connected to a source of alternating 
electric potential (not shown) to be temporarily energized 
when the receiver is turned on. Degaussing circuits are 
exceedingly well known and, since they constitute no part 
of the subject invention they have not been shown. 

After the shield pieces 2_2, 22 have ‘been secured to 
escutcheon 20 by fasteners that screw brackets 28 to 
mounting posts 30, and after coils 42, 44 have been posi 
tioned in place as illustrated in FIGURE 2, the chamber 
de?ned by the shield and escutcheon is ready to receive 
tube 11. The principal dimensions of the chamber, e.g., 
its length and width, exceed those of the tube which is 
inserted through the open mouth of the chamber and 
advanced until its image screen is framed by opening 21 
of the escutcheon. Shield portions 22a, 24d and 22d, 24a: 
are now folded against diametrically opposed sections of 
the bell of the tube and the other shield extensions are 
likewise folded down toward the bell of the tube suf? 
ciently to permit the tabs 37 of straps 36 to be inserted 
behind the shoulders 39 of latches 35. Tie bolts 38 are 
inserted through bights 40 to thread into tabs 37 and are 
then drawn up to complete folding of the shield parts 
upon one another as shown in FIGURE 1. This, of course, 
closes the mouth of the chamber about. the envelope or, 
shapes the entrance of the chamber so that its principal 
dimensions, as seen in FIGURE 4, are now less than 
those of image screen 14. In this manner, the shield 
rcleasably clamps tube l_l_ against escutcheon 20 with its 
screen in registration with opening 21. Moreover, when 



3,431,454 
5 

the shield portions are arranged in this pattern, a closed 
magnetic circuit is completed to protect against the ad 
verse in?uence of magnetic ?elds external to the shield. 
The shield, as well as the shadow mask, are degaussed 

by subjecting them to an alternating‘ electromagnetic ?eld 
generated by coils 42, 44. It is recognized that degaussing 
can also be satisfactorily achieved by mounting coils 42, 
44 upon the top and bottom as distinguished from the 
side portions of the shield. The degaussing COils are en 
ergized in a manner well-known in the art to demagnetize 
the shield, the shadow mask, the escutcheon and any 
other metallic elements in the vicinity of the shield. 
The described two-piece shield construction has been 

successfully employed in production models of color 
television receivers in which shield elements gg, _2_4 were 
constructed of .018" silicon steel (Electrical Grade) 
M-36 (#1 Core Plate) and each of degaussing coils 42, 
44 eifectively constituted approximately 50 turns of #24 
copper wire. In these production receivers shield ele— 
ments 2, _2;4 constituted the sole means for clamping a 
15LP22 cathode-ray tube to the escutcheon. In addition 
to mechanically supporting the tube, elements 2;, E also 
served to shield the tube from interfering magnetic ?elds. 
The subject arrangement thus produced a color cathode 
ray tube mount which dispensed with the expensive and 
cumbersome harnesses, springs and other trappings char~ 
acteristic of prior art practice while, at the same time, 
simpli?ed the mounting as well as removal of the tube. 
However, a shield formed of a single strip of magnetic 
material may be employed with success, the only limita 
tion being the practical consideration of what length of 
shield element can e?iciently be handled ‘by an assembler. 
The unitary shield element of FIGURE 6 constitutes in 
effect, two shield elements of the type shown in FIGURE 
3, formed from a single piece of material. Since the 
shield portions are identical to those of FIGURE 3 they 
are identi?ed by the same reference numerals. The straps 
and latches are likewise identical to those employed in 
the principal embodiment and thus retain their designa 
tions. A ‘unitary shield arrangement of this type ?nds 
particular application to the smaller dimensioned color 
reproducing cathode-ray tube, for example, the 11SP22, 
an 11" tube, since the overall length of a shield for 
such a tube would not pose a handling problem for the 
assembler. 

Alternatively, the shield arrangement can be formed 
of more than two elements. For example, the embodi 
ment shown in FIGURE 7 comprises four separate shield 
elements 57—60 each independently secured to escutcheon 
20. For reasons of economy elements 57, 59 are of identi 
cal con?guration, elements 58, 60‘ may also be identically 
formed. Except for the angled corner brackets 61 all 
other constituents of the FIGURE 7 shield and mount 
are the same as those employed in the principal embodi 
ment of FIGURES 1-5. This arrangement ?nds particular 
application in receivers employing the larger cathode-ray 
tubes where a unitary or even a two piece shield large 
enough to encompass the tube envelope would ‘be un 
wieldy and cumbersome to handle. The 25GP22, a 23" 
tube, and the 21GP22 a 21" tube, are examples of such 
tubes. 
There are applications where it may not be feasible to 

secure the magnetic shield and the tube directly to the 
escutcheon of the receiver. For example, in the embodi 
ment of FIGURES 8 and 9, the shield is a?ixed to a 
support member 65. More particularly, the shield in this 
instance comprises two elements 2, gag of the type em 
ployed in the FIGURES 1-4 embodiment and the support 
member 65 comprises a dished pan having an opening 
conforming substantially to the perimeter of the cathode 
ray tube screen. The shield elements Q, E are riveted 
or staked to the side walls of pan 65. A pad 66 is a?ixed 
to the inside of each corner of the pan to cushion the 
tube envelope, see FIGURE 9. The tube is inserted in 
pan 65 and the end portions of the shield elements are 
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6 
folded down and side portions folded over them and 
clamped in the fashion previously discussed in respect to 
the principal embodiment of FIGURES 1-4. It should 
be noted that the shield construction for this embodiment 
is not critical, that is, a four-piece or even a one-piece 
shield member can be substituted for the two-piece appa 
ratus shown. The pan and tube assembly is then attached 
to the posts 30 of escutcheon 20 or to some other struc 
ture in the television receiver cabinet. Employing pan 65 
as a support member has several advantages. It a?ords 
the designer the freedom to mount the tube to a portion 
of the television cabinet other than the escutcheon. Addi 
tionally, it may be that the cabinet design does not call 
for an escutcheon, or, it may call for one that is simply 
a decorative overlay not having the structural strength 
to support the tube. 

In summary, the subject invention contemplates a 
magnetic shield and mounting arrangement for a color 
cathode-ray tube in a construction wherein the elements 
of the magnetic shield function not only as a shield but 
also as the sole means for mounting the cathode-ray tube 
to the escutcheon or other support member. The dis 
closed arrangement is characterized by a simplicity of 
construction and an economy of parts. Moreover, this 
construction not only facilitates assembly of the television 
receiver but greatly simpli?es the task of removing the 
cathode-ray tube should replacement be required. 

While particular embodiments of the present invention 
have been shown and described, it will be obvious to 
those skilled in the art that changes and modi?cations 
may be made without departing from the invention in 
its broader aspects. Accordingly, the aim in the appended 
claims is to cover all such changes and modi?cations as 
fall within the true spirit and scope of the invention. 

I claim: 
1. A magnetic shield and mounting arrangement for 

a cathode~ray tube having an envelope comprising a 
funnel section terminated by a display screen, said ar 
rangement comprising: 

a support member having an opening conforming sub 
stantially to the contour of said screen; 

a shield formed of magnetic material comprising a 
base portion and a plurality of ?exible extension 
portions extending from said base portion, said shield 
portions having relative dimensions and con?gura 
tion to form, collectively, a closed magnetic circuit 
about said funnel section when arranged in a pre 
determined pattern; 

means for securing said shield base portion to said 
support member to de?ne, in conjunction therewith, 
a chamber for receiving said tube and for presenting 
the screen thereof to said opening; 

and means for releasably interlocking selected ones of 
said shield extension portions across said funnel sec 
tion to others of said extension portions to shape 
the entrance of said chamber to have principal di 
mensions less than those of said screen and also to 
conform said shield portions to said predetermined 
pattern about said funnel section of said tube to 
clamp said cathode-ray tube ?xedly in positon with 
in said chamber While shielding said tube from inter 
fering magnetic ?elds external to said chamber. 

2. A magnetic shield and mounting arrangement as 
set forth in claim 1 in which said ?exible shield portions 
are formed from a single strip of magnetic material. 

3. A magnetic shield and mounting arrangement as set 
forth in claim 1 in which said support member comprises 
an escutcheon for a television receiver cabinet. 
.4. A magnetic shield and mounting arrangement as 

set forth in claim 1 in which said shield comprises two 
similarly con?gurated elements. 

5. A magnetic shield and mounting arrangement as 
set forth in claim 1 which further includes degaussing 
?eld generating means disposed in magnetic coupling 
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relation to said shield for demagnetizing metallic por 
tions of said tube and said support member. 

6. A magnetic shield and mounting arrangement as 
set forth in claim 4 in which each said shield element 
comprises end portions and intermediate portions and 
said closed magnetic circuit is formed by overlapping the 
end portions of one said element with the end portions 
of said other element and by overlapping each said inter 
mediate portion with its own adjacent end portion. 

7. A magnetic shield and mounting arrangement as 
set forth in claim 1 in which said shield constitutes the 
sole means for securing said tube to said support mem 
ber. 

8. A magnetic shield and mounting arrangement as 
set forth in claim 1 further including a plurality of shield 
shaping and stiffening members disposed about said open 
ing in said support member. 

9. A magnetic shield and mounting arrangement for 
a cathode-ray tube having an envelope comprising a 
funnel section and a contiguous panel section terminated 
by a display screen, said arrangement comprising: 

a support member having an opening conforming sub 
stantially to the contour of said screen; 

a wrap-around shield of ?at-formed magnetic material 
comprising a base portion encircling said panel sec 
tion and a plurality of ?exible extension portions 
extending from said base portion into proximity 
with said funnel section; 

means for securing said shield base portion to said 
support member to de?ne, in conjunction therewith, 
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a chamber for receiving said tube and for presenting 
the screen thereof to said opening; 

and means for releasably interlocking selected pairs 
of said extension portions to each other across said 
funnel section to clamp said cathode-ray tube ?xedly 
in position within said chamber while shielding said 
tube from interfering magnetic ?elds external to 
said chamber. 

10. A magnetic shield and mounting arrangement as 
set forth in claim 9 in which said interlocking means in 
cludes adjustment for conforming said extension portions 
to the contour of said tube funnel section. 
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