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and vertical deflection coils has a first portion wound to have a uniform
thickness substantially over the full This invention relates to a
deflection yoke for use  length of the deflection yoke so as to produce a
uni- with a cathode ray tube.                          form deflection
magnetic field in the neck portion and Magnetic deflection is normally used
in cathode   5   a second portion wound to have a non-uniform thick- ray
tubes such as television picture tubes or the like  ness at the front end
so as to produce a pincushion having an electric gun provided to emit
electrons to-  deflecting magnetic field. ward a fluorescent screen. It is
the common practice  The deflection yoke may include a bobbin having to
deflect an electron beam in a cathode ray tube by  a deflection coil wound
thereon for producing a de- a deflection yoke provided around the neck
portion of  10  flecting magnetic field in the neck portion. The bobbin the
cathode ray tube. The deflection yoke has a coil  has a front end close to
the screen and a front flange portion wound to have a uniform thickness so
as to  formed at the front end of the bobbin. The deflection produce a
uniform magnetic field deflecting the elec-  coil has a first portion wound
to have a uniform thick- tron beam In the cathode ray tube. The uniform
mag-  ness on the bobbin except for the front flange so as netic field
provides a good beam-focusing perfor-  15  to produce a uniform magnetic
field and a second mance; however, it tends to cause picture distortion
portion wound to have a non-uniform thickness on the at and nearthe edges
of the screen of the cathode ray  front flange so as to produce a
pincushion magnetic tube. In order to correct the picture distortion, the
de-  field. flection yoke has another coil portion wound to have  This
invention will be described by way of exam- a non-uniform thickness so as
to produce a pincush-  20  ple with reference to the following description
taken in ion magnetic field deflecting the electron beam in the  connection
with the accompanying drawings, in cathode ray tube. However, the
pincushion magnetic  which: field tends to degrade the beam-focusing
perfor-      Fig. 1 is a partially cutaway perspective view mance.
Therefore, the conventional beam deflector    showing an inner wire wound
bobbin embodying cannot correct the picture distortion to a sufficient de-
25  the invention; gree without the significant sacrifice of the beam-
Fig. 2 is a schematic elevational view of the wire focusing performance.
wound bobbin of Fig. 1; JP-A-61 214336 discloses the use of magnetic
Fig. 3 is a schematic side view of the wire wound parts to convert part of
the vertical magneticfield into  bobbin of Fig. 1; a pincushion magnetic
field. JP-A-57-151155 disclo-  30  Fig. 4 is a sectional view taken along
the lines A- ses the provision of a convergence-free deflection   A of Fig.
3; unit with an auxiliary coil on the screen side to com-  Fig. 5 is a
sectional view taken along the lines B- pensate for the fourth vertical
distortion. JP-A-2-  B of Fig. 3 155151 discloses the use of permanent
magnets at     Fig. 6 is an exploded perspective view showing a the screen
side of the yoke for creating a pincushion   35  conventional deflection
yoke; magnetic field.                                      Fig. 7 is a
sectional view taken along the lines a- Therefore, a main object of the
invention is to pro-  a of Fig. 6; vide an improved deflection yoke which
can correct    Fig. 8 is a sectional view taken along the lines b- the
picture distortion to a sufficient extent and main-  b of Fig. 6; tain the
beam-focusing performance without signifi-  40  Fig. 9 is a diagram showing
a deflecting magnetic cant sacrifice.
field produced in the section of Fig. 7; and There is provided, in
accordance with the inven-  Fig. 10 is adiagram showing adeflecting magnet-
tion, a deflection yoke fordeflecting an electron beam  ic field produced
in the section of Fig. 8. In a cathode ray tube, the deflection yoke having
a di-  Prior to the description of the preferred embodi- verging portion
for positioning over a diverging por-  45  ment of the present invention,
the prior art deflection tion of the CRT and diverging forwardly from a
neck  yoke of Figs 6-8 is briefly described in order to spe- portion
positioned to the rear of said diverging portion  cifically point out the
difficulties attendant thereon. for positioning over the neck of the CRT, a
deflection  The prior art deflection yoke 10 of Fig. 6 is of a coil for
producing a deflecting magnetic field and ex-  saddle shape Including an
inner wire wound bobbin tending from the neck portion forwardly over the
di-  50  12 mounted around the neck portion of a cathode ray verging
portion towards a front end, characterised in  tube (not shown), an outer
wire wound bobbin 14 that said deflection coil has a first portion wound
ex-  mounted around the inner wire wound bobbin 12, and tending forwardly
from the neck portion over the di-  a core 16 composed of two core parts
16a and 16b verging portion to produce a uniform magnetic field
interconnected to coverthe outer peripheryof the out- and a second portion
wound only at said front end to  55  erwire wound bobbin 12. The inner
bobbin 12 is com- produce a pincushion magnetic field.              posed
of two interconnected bobbin parts 12a and The deflection yoke may include
horizontal and  12b and It has a cylindrical rear portion having a rear
vertical deflection coils. At leastone of said horizontal  opening defined
by an annular rear end flange, and 2    



3                  EP 0 500 251 B1                4 a diverging front
portion extending away from the cyl-  as best shown in Fig. 2. indrical
rear portion toward the fluorescent screen  A conductor is wound to produce
a horizontal de- (not shown) of the cathode ray tube. The diverging
flection coil 25 which has a first portion wound to front portion has a
front opening defined by an annu-  have a uniform thickness (x-direction)
on the inner larfront end flange. Thefront opening is greater in di-   5
bobbin 20 to produce a uniform magnetic field in the ameter than the
diameter of the rear opening. A con-  cathode ray tube when energized. The
first portion of ductor is wound and supported on the inner surface  the
horizontal deflection coil 25 expands substantially of the inner bobbin 12
to form a horizontal deflection  over the full length (z-direction) of the
inner bobbin coil 13. The horizontal deflection coil 13 produces a  20.
That is, the horizontal deflection coil 25 has a uni- horizontal deflection
magnetic field to deflect the   10  form thickness substantially over the
full length of the electron beam horizontally in the neck portion of the
cylindrical rear portion 21. Fig. 4 shows the uniform cathode raytubewhen
energized. Similarly, the outer  thickness of the horizontal deflection
coil 25 in the bobbin 14 is composed of two bobbin parts 14a and  section
taken along the lines A-A of Fig. 3. The hori- 14b interconnected to
coverthe outer periphery of the  zontal deflection coil 25 has a uniform
thickness sub- inner bobbin 12. A conductor is wound and supported  15
stantially overthefull length of the diverging front por- on the inner
surface of the outer bobbin 14 to form a  tion 23 of the inner bobbin 20.
Fig. 5 shows the uni- vertical deflection coil 15. The vertical deflection
coil  form thickness of the horizontal deflection coil 25 in 15 produces a
vertical deflection magnetic field to de-  the section taken along the
lines B-B of Fig. 3. The flect the electron beam vertically in the neck
portion  horizontal deflection coil 25 also has a second portion of the
cathode ray tube when energized.      20  wound to have a non-uniform
thickness (x-direction) The horizontal deflection coil 13 has a first por-
on the front flange 24 so as to produce a pincushion tion wound to have a
uniform thickness on the cylin-  magnetic field when energized. The
thickness, that Is, drical rear portion, as shown in Fig. 7. This first
por-  the x-direction length, of the second portion of the tion will
produce a uniform magnetic field in the cath-  horizontal deflection coil
25 decreases as going away ode ray tube, as shown in Fig. 9. Although such
a uni-  25  from the line at which the inner bobbin parts 20a and form
magnetic field is effective to provide a good  20b are connected.
beam-focusing performance, it will cause picture dis-  A number of guide
projections 26 are formed in tortion on and near the edge of the screen of
the cath-  spaced relation to each other on the inner surface of ode ray
tube. In order to correct the picture distortion,  the inner bobbin 20.
Each of the guide projections 26 the horizontal deflection coil 13 has a
second portion   30  has a rear hook projection 27 formed on the rear sur-
wound to have a non-uniform thickness on the diverg-  face of the rear
flange 22 and a front hook projection ing front portion, as shown in Fig.
8. This second por-  28 formed on the front surface of the front flange 24.
tion will produce a pincushion magnetic field in the  A rear annular wall
30 is provided on the rear hook cathode ray tube, as shown in Fig. 10.
However, the  projections 27 to form grooves 31 for receipt of a num-
pincushion magnetic field will produce forces to de-  35  ber of turns of
the horizontal deflection coil 25. Sim- form the electron beam into the
squeezed shape so  ilarly, a front wall 32 is provided on the front hook
pro- as to degrade the beam-focusing performance. For  jections 28 to form
grooves 33 for receipt of a number this reason, the prior art deflection
yoke cannot cor-  of turns of the horizontal deflection coil 25. rect the
picture distortion to a sufficient degree with-  The other part of the
deflection yoke is substan- out the significant  sacrifice of the
beam-focusing per-  40  tially the same as described in connection with
Fig. 6 formance.                                         and will not be
described further. Referring to Figs. 1 to 3, there is shown a deflec-  It
is apparent from the foregoing that the deflec- tion yoke embodying the
invention. The deflection  tion yoke of the Invention Includes a deflection
coil 25 yoke has an inner wire wound bobbin 20. The inner  which produces a
deflecting magnetic field to deflect wire wound bobbin 20 includes two
interconnected   45  the electron beam in the cathode ray tube. The de-
bobbin parts 20a and 20b. The inner bobbin 20 has a  flection coil has a
first portion wound to have a uni- cylindrical rear neck portion 21 and a
diverging front  form thickness substantially over the full length of the
portion 23 extending away from the cylindrical rear  deflection coil so as
to produce a uniform magnetic neck portion 21 toward the fluorescent screen
(not  field when energized and a second portion wound to shown) of the
cathode ray tube. The cylindrical rear  50  have a non-uniform thickness
only at the front end of portion 21 is formed at its rear end with an
annular  the deflection coil so as to produce a pincushion mag- rear flange
22 which defines a rear opening. The di-  netic field. Thus, the electron
beam emitted from the verging front portion 23 is formed at its front end
with  electron gun toward the screen is subject first to the a front flange
24 which defines a front opening great-  influence of the uniform magnetic
field produced by er in diameter than the diameter of the rear opening.  55
the first portion of the deflection coil and then to the The front flange
24 is elongated in the x-direction  influence of the pincushion magnetic
field produced (horizontal direction) to provide a horizontal length  by
the second portion of the deflection coil. Underthe longer than the
vertical length of the front flange 24,  influence of the uniform magnetic
field, the electron 3    



5                  EP 0 500 251 B1                   6 beam is deflected
without any shape deformation.  2. A deflection yoke according to claim 1,
wherein The pincushion magnetic field is effective to correct  said first
portion of the deflection coil (25) does the picture distortion caused by
the influence of the  not extend to said front end. uniform magnetic field.
The pincushion magnetic field tends to deform the shape of the electron
beam.   5   3. A deflection yoke according to claim 1, including The degree
to which the electron beam is deformed    horizontal and vertical
deflection coils (25) and at is dependent on the distance of the screen
from the  least one of said horizontal and vertical deflection position at
which the electron beam is subject to the  coils has said first portion
wound to have a uni- influence of the pincushion magnetic field. Since the
form thickness substantially over the full length of second portion is
positioned only at the front end of  10  said deflection yoke so as to
produce a uniform the deflection coil, that is, at a position as close to
the  deflecting magnetic field in said neck portion (21) screen of the
cathode ray tube as possible, the de-   and said second portion wound to
have a non- flection coil of the invention is effective to correct the
uniform thickness at said front end (24,32,33) so picture distortion to a
sufficient extent and maintain  as to produce a pincushion deflecting
magnetic the beam-focusing performance without significant  15  field.
sacrifice. Although the invention has been described in   4. A deflection
yoke according to claim 1,2 or 3, in- connection with a deflection coil
having a second por-  cluding a bobbin (20) having the deflection coil tion
extending in the x-direction to have a non-uni-  (25) wound thereon said
bobbin (20) having a form thickness, it is to be understood that the second
20  front flange (24) formed at said front end thereof, portion is not
limited to this arrangement as long as it  said deflection coil (25) having
said second por- can produce a pincushion magnetic field at the front  tion
wound on said front flange (24). end of the deflection coil. Although the
invention has been described in connection with the inner wire  5. A
deflection yoke as claimed in claim 4, wherein wound bobbin of the
deflection yoke, it is to be noted   25  said bobbin (20) has a diverging
front portion (23) the invention Is equally applicable to the outer wire
formed at said front end with said front flange wound bobbin of the
deflection yoke to correct picture  (24), said front flange (24) being
elongated in a distortion at or near the left and right edges of the
horizontal direction to have a horizontal length screen of the cathode ray
tube while maintaining the  longer than a vertical length. beam-focusing
performance without significant sac-  30 rifice. While the invention has
been described in con-  PatentansprOche nection with a specific embodiment
thereof, it is evi- dent that many alternatives, modifications and varia-
1. AblenkJoch zur Ablenkung sines Elektronen- tions will e apparent to
those skilled in the art. Accord-  35  strahls in einer Kathodenstrahlr8hre
(CRT) auf- ing, it is intended to embrace all alternatives, modifi-
weisend elnen auseinanderlaufenden Abschnitt cations and variations that
fall within the scope of the  (23) zur Positionterung Ober elnem
auseinander- appended claims.                                     laufenden
Abschnitt der Kathodenstrahlr8hre, dervon einem Halsabschnitt (21)am
hinteren Tell 40      des auseinanderlaufenden Abschnitts (23) zur Claims
Positionierung Ober dem Hals der Kathoden- strahlrohre nach vorne
auseinanderlauft, und el- 1. Adeflection yoke fordeflecting an electron
beam   neAblenkspule (25)zurErzeugung einesAblenk- in a cathode ray tube
(CRT), the deflection yoke  magnetfeldes, die sich von dern Halsabschnitt
having a diverging portion (23) for positioning   45  (21) fiber den
auseinanderlaufenden Abschnitt overa diverging portion of the CRTand
diverging   (23) zu elnem vorderen Ende erstreckt, dadurch forwardly from a
neck portion (21) positioned to  gokennzoichnet, daB dieAblenkspule (25)
elnen the rear of said diverging portion (23) for position-  ersten
Abschnitt aufweist der von dern Halsab- ing overthe neckof the CRT, a
deflection coil (25)  schnitt (21) sich Ober den auseinanderlaufenden for
producing a deflecting magnetic field and ex-  50  Abschnitt (23)
erstreckend gewickelt st, um ein tending from the neck portion (21)
forwardly over  glelchmaliges Magtnetfeld zu erzeugen, und el- the
diverging portion (23) towards a front end,   nen zwelten Abschnitt
aufweist, der nur an dem characterised in that said deflection coil (25)
has  vorderen Ende gewickelt ist, um sin kissenformi- a first portion wound
extending forwardly from    ges Magnetfeld zu erzeugen. the neck portion
(21) over the diverging portion  55 (23) to produce a uniform magnetic
field and a  2. Ablenkfoch nach Anspruch 1, wobei sich der er- second
portion wound only at said front end to    ste Abschnitt der Ablenkspule
(25) nicht bis zum produce a pincushion magnetic field.
vorderen Ends erstreckt. 4    



beam is deflected without any shape deformation.  2. A deflection yoke
according to claim 1, wherein The pincushion magnetic field is effective to
correct  said first portion of the deflection coil (25) does the picture
distortion caused by the influence of the  not extend to said front end.
uniform magnetic field. The pincushion magnetic field tends to deform the
shape of the electron beam.   5   3. A deflection yoke according to claim
1, including The degree to which the electron beam is deformed
horizontal and vertical deflection coils (25) and at is dependent on the
distance of the screen from the  least one of said horizontal and vertical
deflection position at which the electron beam is subject to the  coils has
said first portion wound to have a uni- influence of the pincushion
magnetic field. Since the  form thickness substantially overthefull length
of second portion is positioned only at the front end of  10  said
deflection yoke so as to produce a uniform the deflection coil, that is, at
a position as close to the  deflecting magnetic field in said neck portion
(21) screen of the cathode ray tube as possible, the de-   and said second
portion wound to have a non- flection coil of the invention is effective to
correct the  uniform thickness at said front end (24,32,33) so picture
distortion to a sufficient extent and maintain  as to produce a pincushion
deflecting magnetic the beam-focusing performance without significant  15
field. sacrifice. Although the invention has been described in   4. A
deflection yoke according to claim 1, 2 or 3, in- connection with a
deflection coil having a second por-  cluding a bobbin (20) having the
deflection coil tion extending in the x-direction to have a non-uni-  (25)
wound thereon said bobbin (20) having a form thickness, it is to be
understood that the second   20  front flange (24) formed at said front end
thereof, portion is not limited to this arrangement as long as it  said
deflection coil (25) having said second por- can produce a pincushion
magnetic field at the front  tion wound on said front flange (24). end of
the deflection coil. Although the invention has been described in
connection with the inner wire  5. A deflection yoke as claimed in claim 4,
wherein wound bobbin of the deflection yoke, it is to be noted   25  said
bobbin (20) has a diverging front portion (23) the invention is equally
applicable to the outer wire  formed at said front end with said front
flange wound bobbin of the deflection yoke to correct picture  (24), said
front flange (24) being elongated in a distortion at or near the left and
right edges of the  horizontal direction to have a horizontal length screen
of the cathode ray tube while maintaining the  longer than a vertical
length. beam-focusing performance without significant sac-  30 rifice.
While the invention has been described in con-  PatentansprOche nection
with a specific embodiment thereof, it is evi- dent that many alternatives,
modifications and varia-  1. Ablenkjoch zur Ablenkung eines Elektronen-
tions will e apparent to those skilled in the art. Accord-  35  strahIs in
einer Kathodenstrahirohre (CRT) auf- ing, it is intended to embrace all
alternatives, modifi-  weisend einen auseinanderlaufenden Abschnitt cations
and variations that fall within the scope of the  (23) zur Positionierung
Ober einem auseinander- appended claims.
laufenden Abschnitt der Kathodenstrahlr8hre, dervon einem Halsabschnitt
(21) am hinteren Tell 40      des auseinanderlaufenden Abschnitts (23) zur
Claims                                                Positionierung Ober
dem Hals der Kathoden- strahlrohre nach vorne auseinanderlauft, und ei- 1.
Adeflection yoke for deflecting an electron beam   neAblenkspule (25) zur
Erzeugung eines Ablenk- in a cathode ray tube (CRT), the deflection yoke
magnetfeldes, die sich von dem Halsabschnitt having a diverging portion
(23) for positioning   45  (21) Ober den auseinanderlaufenden Abschnitt
over a diverging portion of the CRT and diverging  (23) zu elnem vorderen
Ende erstreckt, dadurch forwardly from a neck portion (21) positioned to
gskennzelchnot, daa dieAblenkspule (25) einen the rear of said diverging
portion (23) for position-  ersten Abschnitt aufweist, der von dem Halsab-
ing overthe neckof the CRT, adeflection coil (25)  schnitt (21) sich Ober
den auseinanderlaufenden for producing a deflecting magnetic field and ex-
50  Abschnitt (23) erstreckend gewickelt ist, um sin tending from the neck
portion (21) forwardly over  gleichmlffiges Magtnctfeld zu erzeugen, und
ei- the diverging portion (23) towards a front end,   nen zweiten Abschnitt
aufweist, der nur an dem characterised in that said deflection coil (25)
has  vorderen Ende gewickelt ist, um ein kissenformi- a first portion wound
extending forwardly from    ges Magnetfeld zu erzeugen. the neck portion
(21) over the diverging portion  55 (23) to produce a uniform magnetic
field and a  2. Ablenkjoch nach Anspruch 1, wobei sich der er- second
portion wound only at said front end to    ste Abschnitt der Ablenkspule
(25) nicht bis zum produce a pincushion magnetic field.
vorderen Ende erstreckt. 4    7                  EP 0'500 251 B1
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* C   L  M   S* 3. Ablenkjoch nach Anspruch 1, aufwelsend hori-      et
verticale (25) et au moins l'une desdites bobi- zontale und vertikale
Ablenkspulen (25), wobol    nes de d6viation horizontale et verticale
possede der orste Abschnitt wenigstens elner der horizon-  ladite premlere
partie bobin6e presentant une talen und vertikalen Ablenkapulen so
gewickelt    epaisseuruniformesensiblementsurtoutelalon- ist, daS er eine
glelchmaSige Dicke Ober Im we-   5  gueur de ladite bobine de deviation de
maniere A sentlichen die gesamte Lange des Ablenkjochs      creer un champ
magnetique de d6viation unifor- Jl~    aufweist, urn ein gleichmigiges
Abienkmagnet-     me dans ladite partie de col (21) et adit seconde fold Im
Halsabschnitt (21) zu orzeugen, und der   partle bobinhe presentantune
epaisseur non uni- zwelte Abschnitt so gewickelt ist, dal or oine un-
forme a ladite extr6mit6 antorieure (24, 32, 33), gleichmiSige Dicke am
vorderen Ends (24, 32,  10  de manibre A cr6er un champ magn6tique de d6-
33) aufwelst, um ein kissenformiges Ablonkma-     viation on coussin.
gnetfeld zu erzeugen. 4. Bobine de d6viation selon la revendication 1,2 ou
4. Ablenkioch nach Anspruch 1, 2 odor 3. aufwel-     3, compronant une
carcasse (20) sur laquelle est send eonen Spulenk8rper (20), auf den die
Ab-  15  bobin6e la bobine de d6viatlon (25), ladite car- lenkspule (25)
gewickelt lit und oinen an dessen  cassm (20) ayant un rebord anterieur
(24) form6 vorderem  Ends ausgebildeten Vorderflansch        sur ladite
extremit6 anteileure de cello-cl, ladite (24), auf den
derzweitbAbschnittderAblenkspu-     bobine de deviation (25) ayant ladite
seconds le (25) gowickelt ist.                            partle bobinee
aur ledit rebord anterieur (24). 20 5. Ablenkjoch nach Anspruch 4, wobel
der Spulen-  5. Bobine de deviation selon la revendication 4, korper (20)
einen am vorderen Ends mit dem Vor-   dana laquelle ladito carcasse (20)
possede une derflansch (24) ausgebildeben auseinanderlau-     partie
antineure divergents (23) formee A ladite fenden Vorderabschnitt (23)
aufweist und der      extrhmitb anterieure avec ledit rebord antirieur
Vorderflansch (24) sich in horizontaler Richtung   25  (24), leditrebord
anterieur (24) etantallonge dans so erstreckt, daM er sine gr6Bere
horezontale als  une direction horizontale pour presenter une lon-
vertikale Linge aufweist.                         gueur horizontale
superleure a une longueur ver- ticale. Revendications
30 1. Bobine de deviation pour devier un faisceau d'61ectrons dans un tube
A rayons cathodiques (CRT), la bobine de deviation possedant une par- tie
divergents (23) en we d'un positionnement  3s au-dessus d'une partie
divergente du CRT et di- vergeant vers i'avant depuls un col (21) dispose A
I'arribre de ladite partie divergente (23) en we d'un positionnement
au-dessus du col du CRT, une bobine de deviation (25) pourcr6erun champ
40 magnetique de deviation et s'etendant depuis Is col (21) vers l'avant
au-dessus de la partle diver- gente (23) vers une extremit6 antirleure,
carac- terisee en ca quo ladite bobine de deviation (25) possbde une
premiere partie de bpbine s'Aten-  45 dantvers I'avantdepuis le col (21)
surla partlo dl- vergente (23) pour creer un champ magnhtique uniforms et
une seconde partie bobines unique- ment A ladite extrdmit6 anterleure pour
cr6er un champ magnetique en coussin.              so 2. Bobine de
deviation selon la revendication 1, dans laquelle laditb premilre partbe de
la bobine de deviation (25) ne s'etend pas jusqu'A ladite ex- tremitA
anterleure.                       s5 3. Bobine de deviation selon la
revendication 1,                                      -          3 t
comprenantdes bobines ddeviation horizontale                              .
A 5                                         .    


