A DEFLECTI ON YOKE ATTACHVENT ARRANGEMENT This invention relates to a

defl ectizon yoke for a cathode ray tube. Cenerally, a def | ebtion yoke .
includes a pair of vertical 5 deflection coils, a ‘bf hori zont al

defi ection coils, a truncated -cone made of rragnetic- terl aV\D{Dor 0%89/95
a flux created by the coils and a separatof or |iner. gg%

defl ection coils are separated from each other by the ar at or, general |y

made of plastic. The se i ff fixes
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body in the shape of a fUring! imvehtior Irekitéd eor aadeﬁacuondppkedfdroasclathodad
t he tube neck for #hgchlng the deflection yoke onto the tube neck to

establish the | 8Xg fnal position of the yoke. This attachnent is
general |y nade using a clGemerally, a2 dsflensiprarynked includesaz paicxobivertical

part. . In a gadijredn %o(1§ 2 Pﬁﬁk%f hBﬁzBﬁfdlzﬂé’ﬂééuéﬂfécﬁﬁ . Qntrﬁﬁtat%dae&e
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pl aced around t'Bhae veEparatar enhances the mechanical stiffness and fixes the coils
10 with respect to one another. The separator. includes a main body in
the shape of a funnel and a flexible rear part adapted to surround the
tube neck for attaching the deflection yoke onto the tube neck to
establish the longitudinal position of the yoke. This attachment is
generally made using a clamp collar placed around the redr flexible
15 part.

In a saddle-saddle (S-S) yoke, the horizontal deflection
coils are placed around an inside wall of the separator and are
generally held in place by clipping and/or gluing. The vertical
deflection coils are placed around an outside wall of the separator.

20 The front part of the vertical deflection yoke may be attached by
inserting it in a housing provided on the separator. The ring shaped
core made of ferromagnetic material is placed around the vertical
deflection coils and partially covers them.

. The rear part of the vertical deflection coils is held in place

25 so that the position of the core can be adjusted to provide
convergence. After this adjustment has been made, the core is
permanently attached. FIGURE 1 illustrates a prior art deflection yoke"
1 that includes a pair of saddle-shaped horizontal deflection coils 3, a
pair of vertical deflection coils 4, also saddle-shaped, separated from

30 horizontal deflection coils 3 by a separator 2. A core 5 made of
magnetic material is placed around coils 3 and 4. Deflection yoke 1 is
placed on a neck 8 of a cathode ray tube (CRT) 6 in order to provide
deflection of electron beams from an electron gun 7. Consequently, a
raster can be formed on a screen surface 9. The various elements

35 used in yoke 1 can be held in an optimum adjustment position by
gluing. Thus, separator 2 supports the various elements and provides
the mechanical stiffness of the assembly. However,



defliection coils and partially covers them The rear part of the vertical
defl ectiion coils is held in place 25 so that the position of the core can
be adjusted to provide convergence. After this adjustnent has been made,
the core is.permanently attached. FIGURE 1 illustrates a prior art

defl ection yoke 1 that includes a pair of saddl e-shaped horizontal
deflection coils 3, a pair of vertical deflection coils 4, also
saddl e- shaped, separated from 30 - hori.zgntal deflection, coi

3 by a \
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support by gl uioRg tBe oibed @Rk he manufacturing process. This is so because

core 5 can be positioned Anbtherf pribr Cait! Sodsthgottordansthordl iErghidiwy ini FRGURE
pl ace. Nbreovezr., Sinhitar ts'yrr#lbotlsh Sn' FAGURES 1 and 2 indicate similar items or
functions. In the yoke of FIGURE 2, the vertical deflection coils and-
10 the core are held in position by means of a ring 13 that attaches onto
rails 10 placed on a cylindrical part of separator 2. An elastic split
ring 14 is used to attach the deflection yoke of FIGURE 2 onto the tube
neck using a clamping collar, not shown, placed around ring 14. Ring
13 slides on rails 10 until the vertical deflection coils, not shown, come
15 -into contact with the front of the separator. Ring 13 is glued for
permanent attachment of the assembly. Ring 13 may be used for
assembling torroidal type vertical deflection coils that are wound
around a core made of magnetic material. In such a case, ring 13
mechanically supports both the vertical deflection coils and the core.
20 For saddle-shaped coils, such as shown in FIGURE 1, coils 4
extends along the Z-axis over a length greater than the length of core
5. Thus, an arrangement such as shown in FIGURE 2 may not be able
to mechanically support core' 5.
A separator, embodying an inventive feature, includes a
25 funnel-shaped main body portion and a removable rear ring portion.
The main body portion and the removable rear ring portion are
provided with a locking arrangement for selectively attaching them
together. The removable rear ring portion is provided with an
arrangement for supporting the rear part of the vertical deflection
30 coils. | '

A deflection yoke, embodying an aspect of the invention,
includes a horizontal deflection coil and a saddle-shaped vertical
deflection coil separated from the horizontal deflection coil. A
truncated cone-shaped eore is made of magnetic material placed

35 around at least one of the deflection coils. A separator for separating
the horizontal and vertical deflection coils is provided. The separator
includes a funnel-shaped main body and a removable rear ring having



parf of COI|S 4 by gIU|ng may not be reliable due to nechanlcal 5 stresses
applied:to yoke 1 during adjustnment when yoke 1 is placed on the tube neck.
Anot her prior art construction nmethod is shown in FIGURE 2. Simlar synbols
in FIGURES 1 and 2 indicate sinilar itenms or functions. In the yoke of
FIGURE 2, the vertical deflection coils andy10 the core are held in
position by neans of a ring 13 that attaches onto rails 10 placed on a
cylindrical part of separator 2.- An elastic split rlng 14 is used to attach
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in Fl GURE 1, COid\ﬁe]fheét qegﬁnglong the Z-axis over a Iength gr eat er than

(he Lentn Of core 5 vl iEEN HRE U & b e o

i nventive feat useparator! ofiehe aycke of WIGHIVRENAprd thea XY bpldpeporti on and a

removabl e rgar ring porti RGURE 5 illustrates a sectional view along line A-A of
FIGURE 4 in a plane containing the Z-axis of the assembled deflection
yoke of FIGURE 3;
: FIGURE 6 illustrates a sectional view along line B-B in the
YZ plane of the separator rear ring part of FIGURE 4;

15 FIGURE 7A illustrates a front view and FIGURE 7B
illustrates a sectional view along line 7B-7B of FIGURE 4 of an
arrangement for maintaining the core of FIGURE 3 in position; and

FIGURE 8A illustrates a sectional view along line 8A-8A of
FIGURE 4 and FIGURE 8B illustrates a sectional view along line 8B-8B

20 of FIGURE 6 of an arrangement for supporting a rear part of vertical
‘deflection coils of the yoke of FIGURE 3.

' In FIGURE 3, a separator, embodying an mventlve feature,
of a deflection yoke 1' of includes a main body 26 and a rear part 20
- that is selectively attached to body 26. Arms 21, embodying another

25 inventive feature, extend from part 20 longitudinally towards a front
of the deflection yoke in the direction of the arrow. Arms 21 extend
almost up to a core 5' made of magnetic material. Flexible lugs 22
cover a rear part of a saddle shaped vertical deflection coils 25.

In carrying out a further inventive feature, flexible lugs

30 23 are formed around the periphery of part 20 at a region that is
remote the furthest from the front of the separator. A clamping ring
24 surrounds lugs 23 for attachably securing deflection yoke 1' to the
tube neck.

| A front view of removable ring-shaped rear part 20 is

35 shown in FIGURE 4. FIGURE 5 shows a radial section of part 20, along
line A-A of FIGURE 4 passing through flexible lugs 22, when part 20 of
FIGURE 5 is attached to body 26. FIGURE 6 illustrates a sectional view



The* mai n body portion and the renovable rear ring portion are provided with
a | ocking arrangenent for selectively attaching themtogether. The =
renovabl e rear ring portion is provided with an arrangenent for supporting
the*rear part of the vertical deflection 30 coils. A deflection yoke,
enbodyi ng an aspect of the invention, inclydes a horizontal deflection coi
and a saddl e-shaped vertical deflection coil separated fromthe horizontal -

deflection coil. A truncated cone-shaped core is made of magnetic naterial
pl aced 35 aroudrear pashA0 nshofXZhplavefdlengiline EoB of FIGEREardat Similar

separating the fgnhaIRNARE AiferAs! irpqilc#tgkbsctli-snirm&été kAP \itélag or Ne
separator includes a fumnel-shaped nmain body and a renovable rear ring
havi ng 3 al it %t t achment arrangenent. The |ocking arrangenent is

used for selectively attagigi@wihdnnBFIGUREYS ! mdihebodydéldml rempvable rele
For attachi fo ot ALAE affehed B°RAER Rlish DY exlic PaSIEYq Hafed jafii
2 illustrate pramrintgmnatigperéphéryn ofopay; 20| auEestandingt tawarsdsa thief frent i oh
yoke, -enbodyi NGy 1'. Pawls 60 are equipped with openings that snap or latch onto
studs 61 placed on an internal surface 62 of main body 26 of the
separator. Studs 61 are placed such that the pawls 60 and studs 61
10 click fit together when rear part 22 is assembled with main body 26,
thus providing for mechanical stiffness. In order to hold a rear part of
a vertical deflection coil 25 of FIGURES 3 and 5 in place, flexible lugs
22 of FIGURES 3, 4 and 5 are placed around the external periphery of
part 20. Lugs 22 partially cover the rear part of coil 25. Lugs 22 are -
15 spaced apart from pawls 60 in the radial direction.

As shown in detail on FIGURES 8A and 8B, lugs 22 also
have several projections such as a projection 30 on their internal
surface having a form of a portion of a hemisphere. Projection 30 is
designed to exert a pressure on the back of coil 25 in order to hold coil

20 25 firmly in contact with separator body 26. Similar symbols and
numerals in FIGURES 1-5, 8A and 8B indicate similar items or
functions. Lugs 22 of FIGURES 3 and 4 are uniformly distributed
around the periphery of part 20. For example, six lugs 22 are
uniformly distributed every 60°. '

25 In order to support core 5' of FIGURE 4 made of magnetic
material, rear part 20 of the separator is provided with arms 21
placed around its periphery and extending towards the front of the
separator. The length of these arms is such that they either come into
contact with or slightly displaced from core 5' of FIGURE 3 to take into

380 account tolerances for the length of said core 5' when core 5’ is
installed. There are four arms 21 of FIGURE 4 that prevent core 5 of
FIGURE 3 from tilting. Thus, core 5' is held in place by four arms 21
uniformly distributed at 90° angular intervals around the external
periphery of rear part 20. '

35 As a compromise between the material weight and the
mechanical stiffness of arms 21, arms 21 may be U-shaped as shown
in FIGURE 6 showing a longitudinal section of rear part 20 of the



I nventive feature; FIGURE 4 illustrates a front view of a rear ring part of
a separator--of the yoke of FIGURE 3 in the XY plane; 10 FI GURE 5
illustrates a sectional view along line A-A of FIGURE 4 in a pl ane.
containing the Z-axis of the assenbl ed deflection yoke of FIGURE 3; FlIGURE
6 illustrates a sectional view along line B-Bin the YZ plane of the
separator rear ring part of FIGURE 4; 15 FIGURE 7A il lustrates
a front viewand FIGURE 7B illustrates a sectional view along |ine 7B-7B of

FIGURE 4 of ansgpamitee Al dlfind®peraiion Setsh@nCep’ of drhisBE dndncore 5' of
posi tion; and Ilﬂ é\ Il lustrates ,a sectional view al ong.|ine 8AégsAzs§f
FI GURE 4 and F | Mays DF R eSIRes il Ordeafo hald, Sargny 11 plagss oW}
FI GURE 6 of aniarFHHJBEG, andrisupoer detagl i FIGURESt 7Afande 7B, cthle end of a
defl ection coil 0] of.. F 3in! 3 sep. , .
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coils 25. is close to core 5' of FIGURE 3. - '

10 The deflection yoke is attached to the tube neck by a
clamp collar 24 of FIGURE 3 placed around flexible lugs 23. As shown
in FIGURE 5, a given lug 23 is made flexible at an attachment 50 that
attaches lug 23 to an internal periphery of rear part 20. Each
attachment 50 is S-shaped. )

15 After the position along the Z-axis is established by
tightening clamp -collar 24, the deflection yoke frequently has to be
tilted in the XZ plane and/or the YZ plane in order to optimize the
positioning of the deflection field axes with respect to the electron .gun
axis and the main Z-axis of the tube. S-shaping of attachment 50

20 provides an advantage when aligning the deflection yoke on the tube
neck. Advantageously, attachment 50 absorbs stresses caused by
tilting the deflection yoke without transferring the stress to lugs 23.
This prevents any change to the Z position of the deflection yoke
during the final adjustment of its position on the tube neck.

25 '



In carry| ng out a further inventive feature, flexi bIe Iugs 30 23 are

23 for attachably securing deflection yoke 1' to the

view of renovable ring-shaped rear part 20¢gs 35 shown IR IGURE
5 shows a radial section of part 20, along line A-A of FIGURE 4 passing
through flexible lugs 22, when part 20 of FIGURE 5 is attached to body 26.
FIGURE 6 il| ustWHAT I €CEAIMED IS:i ew 4 of rear part 20 in the XZ pl ane

along \LNe BB of FLOURE fi S 8 WRneeHEROkaE W ArEfbde! A B Bohirtising:
renovabl e rear 5 part 20 arhorizandahdeflectionceribt(63s Hig. )exi bl e pawl s 60
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front -of yoke 1. opem ngs that snap or  l'atch
onto studs 81 é’r%@egwsnhaﬁzmaérﬁal &l?f‘aﬁ%‘ 62 of main body 26 of the
separator. = Studs 61 are Ppltagnchtsdcbonddhapdd quael §,6Pignd) sinads 6fi magnetic -

material placed around at least one of said deflection coils; and
a separator for separating said horizontal and vertical

deflection coils, said separator includingi'

10 a funnel-shaped main body (26); and characterized by

| a removable rear ring (20) having a locking attachment

arrangement (60,61) for selectively attaching said main body to said
removable ring when said deflection yoke is assembled and a second
attachment arrangement for attaching said rear ring to the tube neck.

furt hest from the front of the separator. A clanpi ng @#mmunds | ugs

15 .
2. A deflection yoke according to Claim 1, characterized
in that said second attachment arrangement includes flexible lugs (23)
attached to said rear ring and extending along a longitudinal axis (Z) of
the tube.
20
3. A deflection yoke according to Claim 2, characterized
in that each of said flexible lugs (23) includes an S-shaped portion
(50).

25 4. A deflection yoke according to Claim 1, characterized
in that said locking attachment (60,61) includes a ‘plurality of studs
(61) placed on a rear part of said main body (60) that cooperates with
flexible pawls (60) firmly attached to the rear ring (20).

30 5. A deflection yoke according to Claim 4, characterized
in that said studs (61) are placed on an inside surface (62) of said
main body (26).

6. A deflection yoke for a cathode ray tube, comprising:
35 a horizontal deflection coil (63, Fig. 5);
‘a saddle-shaped vertical deflection coil (25) separated
from the horizontal deflection coil;



10 *click fit together when rear part 22 is assenbled with main body 26,

t hus providing for nmechanical stiffness. |In order to hol

vertical deflection coil 25 of FIGURES 3 and 5 in place, mml”m]lmllﬂ"ml
of FIGURES 3, 4 and 5 are placed around the external peripherffy &f Ppart 20.
Lugs 22 partially cover the rear part of ceil 25. Lugs 22 are 15 spaced
apart frompaws 60 in the radial direction. As shown in detail on FI GURES
8A and 8B, lugs 22 al.so have several projections such as a projection 30 on
their internal surface havitmgneatédrcomnd-shapedt tdove ', Figerd)sphade.of magnetic
Projection 30 i 0 ngdiled I n
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come i nto cont d&mayatieoring Ndmn ysaid sge ﬂ@@t@omrbmk@:dﬁeassemblqd,@mg 3to
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5 is |nstal | ed. There ar ve t cor
10 rear ring suc% Rat wrflen said rear ring and sald mam ody o? sa1d
separator are attached to each other, said arms extend toward a front

part of said separator for securing said core.

7. A deflection yoke according to Claim 6, characterized
15 in that said rear ring (20) includes four of said arms (21).

8. A deflection yoke according to Claim 6, characterized
in that said arms (21) are U-shaped.

20 9. A deflection yoke according to Claim 6, characterized
in that each of said arm (21) has an opening (40) at its end.

10. A deflection yoke for a cathode ray tube, comprising:
a horizontal deflection coil (63, Fig. 5);
25 a saddle-shaped vertical deflection coil (25) separated
from the horizontal deflection coil;
a truncated cone-shaped core (5', Fig. 3) made of magnetic
material placed around ‘at least one (63,25) of said deflection coils; and
a separator for separating said horizontal and vertical
30 deflection coils, said separator including:
a funnel-shaped main body (26); and characterized by
a removable rear ring (20) having a locking attachment
arrangement (60,61) for selectively attaching said main body to said
removable ring when said deflection yoke is assembled, said
35 removable rear ring having flexible lugs (22) around its periphery
that extend around a rear part of said vertical deflection coils for
securing said vertical deflection coils.



FIGURE 3 fromtilting. Thus, core 5 is held in place by—four—artms—2%

uniformy distributed at [err] angular intervals around th
per,i phery of rear part 20. 35 : As a conprom se '@" "ﬁli””",
mat eri al wei ght and the nechanical stiffness of arnms 21, arRs

U-shaped as shown in FIGURE 6 show ng a | oggitudi nal sectl on of rear part
20 of the 5 separator. A gluing operation between tips of arms 21 and
core 5 of FIGURE 3 may be possible in order to hold core 5 in place. As
shown in FIGURE 6, and in nore detail in FIGURES 7A and 7B, the end of a
given arm 21 has an openijgg 40 I d | él‘é?{ﬁf
to attach the end of ar m1r211 A d@ﬁ%bgaﬁ y&?e az{&%?@ﬁ'ngf tg\,\cp‘?ar syngg?lgdcén
nuneral s in Fl 8URhgt 1eagh ﬂa;mblg lgg, @30 b i @rettheraneg ((3P) i thaksisoin contact
functions. The vl hihe ré Baps DfSE&id Retiali 8eflebon | €81 Q259! ue towards
opening 40 of arm 21 of FIGURES 7A and 7B that is close to core 5 of :
FI GURE 3. 19 The defl ection yoke is attached to the tube neck
by a clanp collar 24 of FIGURE 3 placed around flexible lugs 23. As shown
in FIGURE 5, a given lug 23 is nade flexible at an attachnment 50 t hat



attlaches lug 23 to an internal periphery of rear part 20. Each attachnent -
50 is S-shaped. 15 After the position along the Z-axi.s.is

est abl i shed by tightening clanp collar 24, the deflection yoke frequently
has to be tilted in the XZ plane and/or t YZ plane in order to optimze
the positioning of the deflection field axes with respect to the electron
gun axi s and t he AnREFLECTIQN SYOKE ATTACHNDE. ARRANGENMENTy of attachrment 50 20
provi des an advantage when aligning the deflection yoke on the. tube neck.
Advant ageousl y, attachnent 50 absorbs st ABSERACAUSed by tilting the

defl ecti on yoke w thout tyapsferrin ecstress. to. lugs Thi:s revents

any change to the Z posi Ao‘%ﬁ) t't‘H‘e%'@i‘F girti oﬁgmﬂg& a&l g tHECI fl @ pair of
adj ust nent of paddleeshanedn horizangal udeflessien esils (B))WHnTpais of Asadedletshaped
A defl ection y%ﬁhéaﬁr d@fl%@t bRdediRY 5?55) éﬁ? d Fro tﬁeh 1iz8hta! deﬂect on

defl ection coil (6 ; a sad ?‘S vertl, catJ ctl on coil (25)
separat ed 5 f r 6MI§ Hley h*br“& S§PATOT e c Tingn SepAnator is ormed from a funnel-

shaped main body (26) and a removable rear ring (20). The rear ring
has an arrangement (60,61,22) for locking to the main body and
partially covers the back of the vertical deflection coils. Arms (21)
are placed around an external periphery of the rear ring that extend
10 . towards a core (5', Fig. 3) made of magnetic material. The core is
placed around the vertical coils. The arms hold the core in place.

15 FIGURES



astruncated cone-shaped core (5, Fig. 3) made of nmagnetic material placed
around at .| east one of said deflection coils; and a separator for
separating said horizontal and vertical deflection coils, said separator

i mcl udi ng: 10 a funnel -shaped nmai n body (26); and
characterized by a renovable rear ring (20) having a | ocking attachnent
arrangenent (60,61) for selectively attacHi/fg said nmain body to said
renovabl e ring when said deflection yoke is assenbled and a second
attachnent arrangenent for attaching said rear ring to6the t ybe . 15 2.
A defl ection yoke according to Claim 1, characterized inddﬂﬂﬁ‘gﬁ% second
attachnent arrangenent..includes flexible lugs (23) att #d”t o sai\d\rear
ring and extendi ng al ong a | ongitudinal axi 4
defl ecti on yoke according to CIainHZ, char

flexible lugs (23) includes an S-shaped p 4,
A defl ection yoke according to € ai ocki ng
attachment (60, 61) includés a plyral Ar part
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30~ 5. A defl ection yoke according to Claim4, characterized
in that ;said studs (61) are placed on an inside surface (62) of said main
body (26). 6. A defl ection yoke for a cathode ray tube, conprising: 35

a horizontal deflection coil (63, Fig. 5); a saddl e-shaped vertical

defl ection coil (25) separated fromthe horizontal deflection coil; 7 a,
truncated cone-shaped core (5, Fig. 3) nma ﬁlof magnetic material placed
around at | east one of said deflection coils; and a separator for
separating said horizontal and vertical deflection coils, said separator
including: 5 a funnel -shaped main body (26); and characterized
by a renovable rear ring (20) having a | ocking attachnment arrangenent
(60,61) for .selectively attaching said main body to said renmovable ring
when said defl ection yoke is assenbl ed, said renovable rear ring having
arms (21) placed on a periphery of,saig 10 rear ring such that, when said
rear ring and said main body of sa par at.or are attached to each ot her,
said arnms extend toward a front




part of said separator for securing said core. 7. A defl ection yoke
according te Claim 6, characterized 15 in that said rear ring (20)

i nc| udes four of said arns (21). 8. A defl ection yoke according to Claim
6, characterized in that said arnms (21) are U shaped. 20 9.

A defl ection yoke according to Caim 6, characterized in that each of said
arm (21) has an opening (40) at its end. 1@y A deflection yoke for a

cat hode ray tube, conprising: a horizontal deflection coil (63, Fig. 5); 25
a saddl e-shaped vertical deflection coil (25)5 separated fromthe horizontal
deflection coil; a truncated cone-s? ped c22e (5, Fid® 3) made of nmgnetic
mat eri al placed around at |east o ?63, 5) of |said dgflgction coils; and a

separator for separating said hori)zontal ' I defl ection coils,
sai d separator including: a funn hje@ i ody, ; d charzqct erized
by a renovable rear ring (20) hgd ny¥ [ goks —ard R 2 enent
(60,61) for selectively attachin 1 el e "G able ring
when said deflection ' : \s e rg avi ng
flexible lugs (22 U Tt peyy o r part of
said vertical deffl gc.t.i Of}-t i o) g~ S A\ clel ection coils.
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8 11. A deflection yoke according to Claim 10, characterized in that each

flexi blie ttag (22) has a protuberance (30) that is |n contact with the rear
part of said vertical deflection coil (25).
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