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A DEFLECTI ON YOKE LI NER W TH SUPPORT RI DCGES The invention

relates to” "a deflection yoke for a cathode ray tubes(CRT), and nore
partictlarly to a deflection yoke liner. % /FI GURE 1
bllustrates a prior art deflection yoke 1 incl udiWé_ ir of

saddl e-shaped horizontal deflection coils, 3, a paiY of ,@f\ic--al
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deflection coils, also saddle-shaped, that are separated from coils 3 by
a yoke liner or separator 2. Separator 2 may be made of plastic using
injection mold manufacturing techniques. A core 5 made of
ferromagnetic material is placed around coils 3 and 4. The assembly
10 is disposed around a neck 8 of a cathode ray tube 6 to deflect electron
beams produced in electron gun 7 for scanning a screen surface 9 of
the tube. The various parts of yoke 1 can be maintained in an
optimum adjustment position by bonding and/or clipping. Separator
2 ensures -support for the various components and adds to-the
15 mechanical rigidity of the assembly. Typically, the distance between
the two pairs of coils is established by the thickness of the separator.
Typically, to facilitate ease of manufacturing of the
separator, the thickness of the separator is chosen to be constant. This
imposes a constraint on the design of the horizontal and vertical
20 deflection coils. Thus, the shape of the horizontal deflection coils, for
example, would also determine the shape of the vertical deflection:
coils. '
On the other hand, if the shape' of the coils were made to
be independent of. each other, then the space between the horizontal
25 and vertical deflection coils might have to be filled by the separator.
The result is a variable thickness separator. The complex shape of
such inside and outside faces of the variable thickness separator could
make the separator difficult to manufacture. Thus, considerable
thickness in some places of the separator may result in excessive
30 weight and consumption of material. In addition, any design
modification to the shape of a given pair of the coils,
disadvantageously, may require a significant change to the inside
and/or outside face or surface of the separator. The result is a
significant change to the manufacturing molds. It may be desirable to
35 make the separator with, generally, a constant thickness and also to
provide for a variable radial position or displacement of, for example,



15 nmechanical rigidity of the assenbly. Typically, the distance between
the two pairs of coils is established by the thickness of the separator.

Typicallly, to facilitate ease of manufacturing of the separator, the

t hi ckness of the separator is chosen to be constant. This | nposes a
constraint on the design of the horizontal and vertical 20 deflection
coils. Thus, the shape of the horizontal deflection coils, for exanpl e,
woul d al so deternine the shape of the vertical deflection coils.
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10 A deflection yoke, embodying an aspect of the invention,
includes a deflection coil. A separator is used for supporting the |
deflection coil. The separator has a plurality of support ridges for
supporting the deflection coil. The deflection coil bears against the
support ridges in a manner to space the deflection coil from a surface

15 of the separator.

FIGURE 1 illustrates a longitudinal section of a cathode ray
tube and of a prior art deflection yoke mounted on the neck of the
- tube; '
FIGURE 2 illustrates a front view of a separator,

20 embodying an inventive feature; '

FIGURE 3 1llustrates a side view of the separator of FIGURE
2; and

FIGURE 4 illustrates a deflection yoke-in a sectional side
view along lines 4-4 of FIGURE 2 that includes the separator.

25 FIGURES 2 and 3 depict a separator 2', embodying an
inventive feature. Similar symbols and numerals in FIGURES 1, 2 and
3 indicate similar items or functions. An inside face or surface 11 of
separator 2' of FIGURES 2 and 3 and an outside face or surface 10 of
separator 2' of FIGURE 3 are designed to form a body of revolution in

30 a manner to facilitate the engagement and disengagement of sections
of a mold, not shown, used for producing separator 2'. A distance D
between surfaces 10 and 11 is maintained, generally, constant in
order to maintain an easily manufactured shape. An inside surface of
the vertical deflection coils, not shown, bears against or abuts outside

35 surface 10 of separator 2'.

In carrying out an inventive feature, supporting ridges 20
208, 21, 21', 21" and 22' for example, of FIGURE 2, bear against an



provi de for a variable radial position or displacenent of, for exanple,

2 the horizontal deflection coils that abut an inner surface of the
separ at or . In a separator, enbodying an inventive feature,
the -separator has, generally, .a constant thickness. Support ridges are

5 provided on.the surface of the separator that abuts a deflection coil
The ridges may have a height that varies 3s a function of the angul ar
position or the |ongitudinal coordinate of the corresponding portion of
_the ridge. |qutside swrface if theldrorizontgl cdeflection andilsh| votdisbpwak eaneht

of the .de“egiéﬁ?ltcﬂié dir L& Hortidtltall deffddifdh clls from bearing Or pressing
def | ection yakq, enpodyl ng an as ect19f t he 1 nvention, A
. gainst inside surface Il1. Therefore, advantageously, the outside
surface of the horizontal deflection coils is displaced from surface 11

5 by an amount that is not affected by the shape of the vertical
deflection coils. _

Supporting ridges 20, 20', 21, 21', 21" and 22' are
arranged on the intersection of corresponding radial planes, containing
the Z axis, with surface 11. Such arrangement provides,

10 advantageously, simplicity of maintaining manufacturing molds of the
| separator and facilitates the positioning of the parts needed for the
release of sections of the mold. The radial arrangement has an
advantage of better conforming to the shape of the deflection coils.
This is so because the structure of the saddle-shaped coils -is defined

15 radially by packets of conductors arranged at predetermined angles.
As an alternative, the supporting ridges could be placed in 'planes
parallel to one of the main axes provided that the surface of the ridge
remains in contact with the surface of the deflection coils and
supports the outside surface of the horizontal deflection coils.

20 These supporting ridges may be unequal in length. For
example, supporting ridges 20 and 20' extend on a hollowed-out part
of the separator, from a coordinate Z0 of FIGURE 3 close to the screen,
to an intermediate coordinate Z1. In region Z0-Z1, the horizontal
deflection coils can be displaced from the vertical deflection coils in

25 the radial direction by the largest amount. Ridges 22, for example, are
located only in the rear cylindrical i'ing-shaped part of the separator,
between coordinates Z2-Z3. Ridges 22 support a rear rounded section
of the horizontal deflection coil. Supporting ridges 21, 21', and 21"
extend from the front to the back, between coordinates Z0-Z3.

30 Because of the symmetry of the deflection coils with
respect to the horizontal and vertical radial planes, as shown in
FIGURE 2, the supporting ridges are arranged on face 11 according to
the same planes of symmetry. For example, the ridges disposed
between 0° and 90° are symmetrical with respect to the X-axis to the

35 ridges disposed between 270° and 360°.

The supporting ridges can be produced in the same
molding step in which the rest of the separator is produced and,



i'ncl udes a deflection coil. A separator is used for supporting the

deflection coil. The separator has a plurality of support ridges for
supporting the deflection coil. The deflection coil bears against the
support ridges in a manner to space the deflection coil froma surface 15
of the separator. FIGURE 1 illustrates a | ongitudinal
section of a cathode ray tube and of 4 prior art deflection yoke

nount ed on the neck of the t ube; FIGURE 2 illustrates a
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engagenent aepatatengagement of sections of a nold, not shown, used for
producing separator ZIFIC?U?QI:S £ r}ﬁ%sgates a deflection yoke that includes
separator 2' of FIGURE 2. Similar symbols and numerals in FIGURES
10 1-4 indicate similar items or functions. In the deflection yoke of
FIGURE 4, separator 2' includes a front portion defining a zone A along
the Z-axis. - The front portion in zone A is used for adjustment of the
yoke on the CRT by an adjustable screw, not shown. The adjustable
screw is threaded in a housing 30. An intermediate portion of the
15 yoke defines a zone B that is hollowed in which the main deflection is
performed. A rear section that defines a zone C has a cylindrical tube
- form and surrounds a neck of the CRT, not shown.
The height of a given supporting ridge such as ridges 20,
20', 21, 21' or 22 of FIGURES 2 and 3 may be variable. The height is
20 defined at each coordinate by the distance that is required to be
maintained between the horizontal and vertical deflection coils. For
-example, supporting ridges 20, disposed on the internal face of a
separator of a 90 cm diagonal screen tube manufactured by Thomson .
Tubes and Displays could reach a maximum height of 2 mm at zone B
25 of separator 2' of FIGURE 4 . In comparison, the thickness of the
- _separator itself is around 1 mm.

Another advantage of the way separator 2' of FIGURES 2
and 3 is constructed is the ease with which a horizontal deflection coil
modification can be made. Thus, for a given modification of the

30 horizontal deflection coil, modification at selected coordinates of the
height of the supporting ridges can be accomplished without changing
anything else in faces 10 and 11.

To improve the quality of the p,'icture, it may be desirable

'~ to have a line-scan frequency greater than 16 KHz such as, for

35 example, 32 KHz or 64 KHz. At these frequencies, the energy
consumption of the deflection coils is high, which may cause the coils
to overheat. The conveyance of the heat may be an important

ar e



bet ween surfaces 10 and 11 is maintai ned, generally, constant in or der

to maintain an easily manufactured shape. An inside surface of t he
vertical deflection coils, not. shown, bears against or abuts outside 35 -
strface 10 of separator 2 In carrying out an inventive -
feature, supporting ridges 20, 20", 2%, 21', 21" and 22' for exanple,’
of FIGQURE 2, bear against an

3 out side surface of the horizontal deflection coils, not shown, and
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displaced by supporting ridges 20, 21 and 22, for example, in the
5 radial direction, air can circulate between surface 11 of separator 2'
and the coils. Thus, the tunnels formed between surface 11, the
ridges and a surface of the horizontal deflection coils improve heat

conveyance and provide cooling effect.



defl ection coils. . Supporting ridges 20, 20, 21, 21, 217

and 22' are arranged on the |ntersect|on of correspondl ng radl aI

pl anes, cont ai ni nﬂ“' ﬁm“-lm Hlltu( ,|WIth surface 11. Such arrangenent

provi des, 10 adv I icity of maintai ni ng[manoact-ing nol ds
of the separator and faC| %itates the posi tioning g ]
for the rel ease of sections of the n®ld. The radia an
advant age of better conform ng to the shape of the deflectio oim

This is so bﬁ;ﬁ e of the saddl e-shaped coils -is def| ned 15
radially by o con uc rs arranged at predeterm ned angl es. As

an al ternative, the su;bportAngi aggion yokied for apicathatle may| whes comprising:

parallel to one of thegngflecdi®is dzﬁp\(ggleqnahat the surface of the ridge
remains in contact with the surfﬁg ggthe def | ecti
r
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coils can be( qﬁsgkagﬁq gg}étgp vertical deflection coils in 25 the radial

di rection by ar gest anount Ri dges 22, for exanple, are | ocat ed
only in the rear cylindrical ring-shaped part of the separator,
10 2. A deflection yoke according to Claim 1, characterized

in that said supporting ridges (20,21) extend in a longitudinal
direction (Z) between a front portion (Z0) and a rear portion (Z3) of
the separator.

15 3. A deflection yoke according to Claim 2, characterized
in that a glven one of said supporting ridges (20,21) is placed at an
intersection of a surface of said separator (2') with a radial plane

4. A deflection yoke according to Claim 1, characterized
20 in that said supporting ridges (20,21) are arranged on an inner
surface (11) of the separator.

5. A deflection yoke according to Claim 1, characterized
in that a given support ridge (20,21) of said supporting ridges has a
25 variable height along a longitudinal axis.

6. A deflection yoke according to Claim 1, characterized
in that said deflection coil (3) is a horizontal deflection coil.

30 7. A deflection yoke according to Claim 1, characterized
in that a first plurality of said supporting ridges are arranged in a rear
part (Z2-Z3) of said separator (2').

8. A deflection-yoke' according to Claim 1, characterized
35 in that said supporting ridges (20,21) are of unequal length.



et ween coordi nates Z2-Z3. R dges 22 support a rear rounded section of
t he hori zont al deflectlon c0|I Supporting ridges 21, 2 i
extend fromthe fLmu m ul between coordi nat es FG}ESSHEQTHASBEEN
‘Because of the sy | ection coils with r eSfRERLAGED h
hori zontal and vertical radlal pl anes, as shown in
supporting ridges are arranged on face 11 according to t he sane pl anes

of symretry. For exa h S p e

symretrical with resp Ct t ‘ﬁ“’e‘"‘%?qg‘?ﬂ ﬂk% gﬁgg%ng F lﬂl Spo@%gﬁﬁbégn
270[ err] anin hapesaifl. deflection coil (3) isTsaddigsbapedg ridges can be
proeduced in the sane nol ding step in which the rest of the separator is

produced and,

10. A deflection yoke according to Claim 1? characterized

5 in that inside and outside (10) faces of the separator form a body
having a constant thickness and said ridges (20,21) protrude from
said body.

11. A deflection yoke according to Claim 1 further
10 characterized by a second deflection coil (4) wherein said separator
(2") isolates said deflection coils (3,4) from each other.



therefore, ‘can be nade of the sane plastic material as the rest of the
separator. Alternatively, the supporting ridges could be arranged on
face 11 after the nolding of the separator body is conpleted and could
be attached to the main body of the separgtor, for instance, by 5 nmeans of
bonding. In this case, the material of which the supporting ridges is
made coul d be diff erre DEFERITRON YaKE (SINER SVITH SURFORY RIDGESe separ at or.
FIGURE 4 illustrates a deflection yoke that includes separator 2' of
FIGURE 2. Sinmilar synbols and nuneral SABSTRIAQRES |0 1-4 i nd| cate simlar
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vari able. The height is 20 defined at each coordi nate by the distance that

is required to be mai nt ai ned between the horizontal and vertical
defl ect i18n coils. For

FIGURE 2



exanpl e, supporting ridges 20, disposed on the internal face of a

separator of a 90 cm di agonal screen.tube manufactured by Thonson

Tubes and Di'splays could reach a maxi num height of 2 mmat zone B 25 of .
Separator 2" of FIGURE 4 . In conparison, the thickness of the .
separator itself is around 1 mm Anot her advant age of the
way separator 2' of FIGURES 2 and 3 is constructed is the ease with
whi ch a horizontal deflection coil nkfB fi cati on can be nade. Thus, for
a given nodification of the 30 horizontal deflection coil, nodification at
sel ected coordi nates of the hei ght of the supporting ridges can be
acconpl i shed w t hout changi ng anything else in faces 10 and 11.

To inprove the quality of the picture, it may be desirable to have a

| i ne-scan frequency greater than 16 KHz such as, for 35 exanple, 32 KHz or
64 KHz. At these frequencies, the energy consunption of the deflection
coils is high, which may cause the coils to overheat. The conveyance
of the heat may be an inportant '




5 requi renent because over-heating could cause deformati on or
destruction of the coils and the separator. Advantageously, because = the
hori zontal deflection coils do not bear against face 11 but are

di spl aced by supporting ridges 20, 21 and 22, for exanple, in the 5 radial

direction, air can circul ate between surface 11 of separator 2 and the
coils. Thus, the tunnels fornmed betweenZfdrface 11, the ridges and a
surface of the horizontal deflection coils inprove heat conveyance and

provi de cooling effect.




WHAT IS CLAI MED 1| S: 1. A deflection yoke for a cathode ray tube,
Gonpri si ng: a deflection coil (3); and a separator (2') for
supporting said deflection coil, said separator having a plurality of
support ridges (20,21) for supporting said deflection coil that bears

agai nst sai d support ridges in a manner to space said deflection coil from
.a surface (11) of said separator, said s¥gporting ridges extending in a

| ongi tudi nal direction (Z) between a front portion (Z0) and a rear portion
(Z3) of said separator, a given one of said supporting ridges (20,21) being
pl aced at an intersection of a surface of said Kepar dt or (2') wth a radi al

pl ane. 2. A defl ection yoke acc ; to daim 1
characterized in that said supporting ridges (QO,Zl” are arranged on an
i nner surface (11) of the separator. I 34 A defl ection yoke

according to Caim 1, characterized in that a Ry ven support ridge (20, 21)
of said supportﬁng ridges has a variable height aloqg a | ongi tudi nal axis.

FIG.4



deflection coil (3) is a horizontal deflection coil.
defl ection yoke according to Claim 1, characterized i ) Fﬁg'c—A\aEMENEBHEE
said separator (2'). 6. . A deflection yole’ Ecgr% F(rkéz .....
unequal | ength. .
A defl ecti o dam 1, ch ' at said
~defl ection qu& g@@@a&#é- shaped. ; H!me'”mml””m .'
a deflection coil (3); and
a separator (2') for supporting said deflection coil, said
said deflection coil that bears against said support ridges in a manner
to space said deflection coil from a surface (11) of said scparator,
between a front portion (Z0) and a rear portion (Z3) of said separator,
a given one of said supporting ridges (20,21) being placed at an

4 . A defl ection yoke according to Cd ai m 1, characterized in that sai d
pIurallty of said supporting ridges are arranged in a r¢
Claim 1, characterized in that said supporti- ﬁg—Fldge& 20, 2.
1. A deflection yoke for a cathode ray tube, comprising:
separator having a plurality of support ridges (20,21) for supporting
said supporting ridges extending in a longitudinal direction (Z)
intersection of a surface of said separator (2') with a radial plane.

2., A deflection yoke according to Claim 1, characterized
in that said supporting ridges (20,21) are arranged on an inner
surface (11) of the separator.

3. A deflection ‘yoke according to Claim 1, characterized
in that a given support ridge (20,21) of said supporting ridges has a
variable height along a longitudinal axis.

4. A deflection yoke according to Claim 1, characterized
in that said deﬂectlon coil (3) is a honzontal deflection coil.

g 5. A deflection yoke according to Claim 1, characterized
in that a first plurality of said supporting ridges are arranged in a rear
part (Z2-Z3) of said separator (2').

6.. A deflection yoke according to Claim 1, characterized
in that said supporting ridges (20,21) are of unequal length.



8 . A deflection—yoke-according to Caiml, characterlz ;
and outside (10) of the sepajator forma body havr@E%l—%%‘meS
t hi ckness and s Im muﬁ,ﬂj protrude fromsai d bofdy. ﬁ

A defl ection yokes aim1 further charact b3t by a se

defl ection coil (4) V\/nereln $ai d separator (2') isol ates Sa
coils (3,4) fromeach other. 7

nd'

7. A deflection yoke according to Claim 1, characterized
in that said deflection coil (3) is saddle-shaped.

8;. A deflection yoke according to Claim 1, characterized
in that inside and outside (10) faces of the separator form a body
having a constant thickness and said ridges (20,21) protrude from
said body.

9.. A deflection yoke according to Claim 1 further
characterized by a second deflection coil (4) wherein said separator
(2") isolates said deflection coils (3,4) from each other. -



