ELYBACK TRANSFORVER AND A PRODUCI NG METHOD THERECF

BACKGROUND OF THE | NVENTI ON 1. Field of the Invention - The
present invention relates to a flyback transform er and a producing
met hod thereof. 2. Description of Related Art Figs. 3 through 5

show a flyback transforner of prior art. Figs. 3, 4 and 5 are a
perspective view, a fragnentary perspective view and a circuit diagram of

the flyback trans- former. Nuneral 1 denotes the flyback
transfornmer, and nuner- al 2 denotes-af i'nsul ating case which is made of
an insulat- ing resin. The insulating case 2 conprises a body 2a which is

shaped of a cyli | t a cov IrGum of a

di vi ded type higﬁggéﬁﬁggERgggﬁéﬁﬁg&t&ﬁ%u@hﬁﬁéﬁﬁéfﬁé;%#ﬁ F@ﬁgﬁ%ﬁfe cover
2b which is cylindrical and disposed on an upper surface of the body 2a, a
focus potentionmeter fitting portion 2c which is disposed on a side surface

of the body 2a. An anodﬁygggﬁ%b; e&%gTW%L&%VEﬁgFPRnneCted to a
b

di vision | 0f of the high-vo a hirgh-Vv age diode 17f s
inserted in the anode | ead wire cover 2b. A focus potentioneter 18 for
generating and regulating a focus voltage is fitted to the focus

pot enti onetier gidild ¥ RYd IverdGon

The present invention relates to a flyback transform-
er and a producing method thereof.
2. Description of Related Art

Figs. 3 through 5 show a flyback transformer of prior
art. Figs. 3, 4 and 5 are a perspective view, a fragmentary
perspective view and a circuit diagram of the flyback trans-
former.

Numeral 1 denotes the flyback transformer, and numer-
al 2 denotes an insulating case which is made of_an insulat-
ing resin. The insulating case 2 comprises a body 2a which
is shaped of a cylinder with a bottom and covers the circum-
ference of a divided type high-voltage coil 10a through 10f,
an anode lead wire cover 2b which is cylindrical and disposed
on an upper surface of the body 2a, a focus potentiometer
fitting portion 2c which is disposed on a side surface of the
body 2a. An anode lead wire 16 which is connected to a
division 10f of the high-voltage coil via a high-voltage
diode 17f 1is inserted in the anode lead wire cover 2b. A
focus potentiometer 18 for generating and regulating a focus
voltage is fitted to the focus potent;ometer fitting portion

2c.



- 2- Nuneral 3 denotes a ferrite core forned by U-shaped cores
abutted on each other. The ferrite core 3 is fitted to a | ow- vol t age coi

bobbin 4 and the insul ating case 2. The | owvoltage coil bobbin 4
is cylindrical, and a leg of the ferrite core 3 pierces into the
| ow-vol tage coil bobbin 4. A coil 7 is wound around the bobbin 4, and

term- nals 14a through 14g which have term nal pins 5a through 5g
respectively are disposed at a | ower end opening of the bobbin 4.
Nurer al 8 denotes a hi gh-vol tage coil bdbbin which engages with the

| ow-vol tage coil bobbin 4 to be fitted around the |owvoltage coil 7.
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respectively. DC termnals 12a through 12f, each whi ch has a
terninal pireg arer dils ok Pfe acdryes [ﬁméi‘&fs tﬂﬁ:dﬂlﬂﬁ 1o%ohvicagRgeoi ledaabbi n

8 to be opposite the ACterminals 1la through 11f. The DC term nals 12a
t hrough 12fbabteirohnedt atbil 7 is wound around the bobbin 4, and termi-
nals 14a through 14g which have terminal pins 5a through b5¢g
respectively are disposed at a lower end opening of the
- bobbin 4.

Numeral 8 denotes a high-voltage coil bobbin which
engages with the low-voltage coil bobbin 4 to be fitted
around the low-voltage coil 7. A coil is wound around the
high-voltage coil bobbin 8 to form six layers 10a through 10f
with six intermediate sheets thereamong, and the coil is
divided by the high-voltage diodes 17a through 17f outside
the bobbin 8. AC terminals 11a through 11f, each of which
has a terminal pin, are disposed at an upper end of the
high-voltage coil bobbin 8. The AC terminals 1la through
11f are connected to the high-voltage diodes 17a through 17f
through the high-voltage coil divisions 10a through 10f
respectively. DC terminals 12a through 12f, each of which
has a terminal pin, are disposed at a lower end of the high-
voltage coil bobbin 8 to be opposite the AC terminals 1la
through 11f. The DC terminals 12a through 12f are connected
to the high-voltage diodes 17a through 17f through the- high-

voltage coil divisions 10a through 10f respectively. Fur-



to the high-voltagé di odes 17a fhrough 171 through the high- voltage coi
di vi sions 10a through 10f respectively. Fur -

- 3: ther, an additional termnal with a pin 13a is provided next to the
DC termnal 12a and is connected to a-parallel circuit for danping
ringing, which will be described in detail later. The hi gh-vol t age

di odes 17a through 17f are disposed between the ACtermnals and the DC
termnals, and extend parallel to one another along the axis of the

hi gh-vol tage coil bobbin 8. The high-vol3age di odes 17a through 17f and

t he high-voltage coil divisions |0a through |I0f are connected in series
alternately such that the outputs of the coil divisions 10a through | Of
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coil divisions |0c through | 0f and the high-voltage diodes 17c through 17f

are connectegbin bobbin 8. The high-voltage diodes 17a through 17f and

the high-voltage coil divisions 10a through 10f are connected
in series alterndtely such that the outputs of the coil
divisions 10a through 10f are summing-rectified. More spe-
cifically, a winding start portion of the coil division 10a
is connected to the terminal 13a, and a winding end portion
thereof 1s connected to the DC terminal 1la. A negative
terminal of the high-voltage diode 17a is connected to the AC
terminal 1la, and a positive terminal thereof is connected to
the DC terminal 12a. A winding start portion of the coil
division 10b 1is connected to the DC terminal 12a, and a
winding end portion thereof is connected to the AC terminal
11b. A negative terminal of the high-voltage diode 17b is
connected to the AC terminal 11b, and a positive terminal
thereof 1is connected to the DC terminal 12b. In the same
manner, the high-voltage coil divisions 10c through 10f and
the high-voltage diodes 17c¢c through 17f are connected in
series alternately via the AC terminals 1llc through 11f and
the DC terminals 12c¢ through 12f. A positive terminal of the

high-voltage diode 17f, where the highest voltage is generat-



series alternately via the ACtermnals |1c through 11f and the DC
ternminals 12c through 12f. A positive termnal of the high-voltage diode
17f, where the hi ghest voltage is generat- '

-4- ed, is connected to the anode |lead wire 16 via the DC term - nal 12f
“and further to a cathode-ray tube 30. Nuneral 6 denotes the
above-nentioned parallel cir- cuit for danping ringing. The ringing
danping circuit 6 is conposed of a resistor 6a and a coil 6b which
functions as an inductor, and the resist#r-6a and the coil 6b are
connected in parallel. One end of the ringing danping circuit 6 1is
connected to _the,term nal d the other end thereof is  connected to

the terninal ®%a bf Fﬂ%n?EFﬁanB? the drodmel path-WixR| tagelaothe PG, bewmi-
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in parallel. One end of the ringing damping circuit 6 is
connected to the terminai 13a, and the other end thereof 1is
connected to the terminal 5a of the terminal 14a of the low-
voltage bobbin 4. The terminal pin 5a is connected to the
terminal pin 5c of the terminal 14c by a lead wire 20a, and
the terminal pin 5¢ is connected to an automatic brightness
limiter (ABL) circuit.

Fig. 5 is a circuit diagram of the flyback transform-
er 1. When a fundamental wave which resonates with a lateral
deflection frequency enters the low-voltage coil 7, voltages
which are of the same form as the fundamental wave and are
higher than the fundamental wavé occur on the high-voltage
coil divisions 10a through 10f. These voltages are summing-
rectified by the high-voltage diodes 17a through 17f, and the
summing-rectified voltage is impressed on the cathode-ray
tube 30 as an anode voltage via the anode lead wire 186.

Next, a method of producing the flyback transformer 1
is described. |

First, the low-voltage coil bobbin 4 wound with the

low-voltage coil 7 and the high-voltage coil bobbin 8 wound



tube 30 as an anode voltage via the anode |ead wire 16. Next, a

met hod ‘of producing the flyback transformer 1 is described. First,
t e | owvol tage coil bobbin 4 wound with the [|owvoltage coil 7 and the

hi gh-vol tage coil bobbin 8 wound _ - 5-
with the divided type high-voltage coil 10a through |0f are engaged with
each other. Thereafter, the high-voltage coil divisions |0a through 10f
are connected to the ACtermnals 1la through 11f and the DC term nal s 12a
t hrough 12f. Next, the positive ®erminals of the high-voltage

di odes 17a through 17f are connected to the DC termnals 12a through 12f,
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t he insul ating case Further, an insulating résin is vacuum casted and
hardened, and thusndxte flopackhdsiansleone®nihals f o shed high- volkﬁgbhls

flyback t ransf or mer 1, the ringing danping circuit 6 is not fixed

there is a pHssidy l17ay thivlughh@7f are connected to the DC terminals 12a
through 12f, and the negative terminals thereof ére connected
to the AC terminals 11a through 11f. Thése connections are
made by welding. -

Next, one end of the ringing damping circuit 6 is
connected to the terminal 13a of the high-voltage coil bobbin
8, and the other end thereof is connected to the terminal pin
5a of the terminal 14a of the low-voltage coil bobbin 4.

The assembled body is put into the insulating case 2,
and the anode lead wife 168, the focus potentiometer 18 and
the ferrite core 3 are fitted to the 1insulating case 2.
Further, an insulating resin is vacuum-casted and hardened,
and thus, the flyback transformer 1 is finished.

In this flyback transformer 1, the ringing damping
circuit 6 1is not fixed, and there is a possibility that the
ringing damping circuit 6 may come into contact with termi-
nals of the high-voltage diodes, the DC terminals and/or the
AC terminals of the high-voltage coil bobbin 8, thereby
causing a short-circuit. The connections of the high-voltage
diodes 17a through 17f between the AC terminals.and the DC

terminals and the connections of the ringing damping circuit



ringing danping circuit 6 may cone into contact with term- nals of the
hi gh-vol t age di odes, the DC termnals and/or the AC termnals of the

hi gh-vol tage coil bobbin 8, thereby causing a short-circuit. The
connections of the high-voltage diodes 17a through 17f between the AC
termnals and the DC term nals and the connections of the ringing danping
circuit - 6- 6 between the termnals
13a and 14a are carried out separate- |y, which prevents inprovenent of
producti vity. SUMVAFY OF THE | NVENTI ON An
object of the present invention is to provide a flyback transfornmer which

oo ®or SOORARFAE e et AR LTS S W B gt
met hod of t f‘lz) ]géfkmté@ggéé)%ﬁ{%m{%er& eosfelrﬁnroo({lpcetrnitvti%ﬁgttal n the object,

a flyback transf accor I nvent conpri ses:
a |l owvoltage coil bobbin which is wound with a primary coil and has a
plurality of terminals at a |lower end, each of the termnals having a

term nal pin; a high- «oMMaAR9 ofOThrbeRYERTYENCh is wound with a
secondary coil divided by high-voltage dioges ang has AC termnals and DC

termnals at an upper end and a | ower end

An object of the present invention is to provide a
flyback transformer which prevents a short-circuit of a
ringing damping circuit and facilitates a process of connect-
ing the ringing damping circuit, and a producing method of
the flyback transformer.

In order to attain the object, a flyback transformer
according to the present invention comprises:

a low-voltage coil bobbin which is wound with a
primary coil and has a plurality of terminals at a lower end,
each of the terminals having a terminal pin;

a high~voltage coil bobbin which is wound with a
secondary coil divided by high-voltage diodes and has AC
terminals and DC terminals at an upper end and a lower end
respectively, each of the AC and DC terminals having a termi-
nal pin, the high-voltage diodes being connected and fixed
between the AC terminals and the DC terminals, the high-
voltage coil bobbin engaging with the low-voltage coil bob-
bin;

a ringing damping circuit which comprises a resistor

"and an inductor which are connected in parallel, one end of

the ringing damping circuit being connected to a lowest-



respectively, each of the AC and DC term nals having a term - nal pin, the
hi gh- vol t age di odes being connected and fixed between the AC term nals and
the DC terminals, the high- voltage coil bobbin engaging with the

| ow- vol tage coil bob- bin; a ringing danping circuit which
conprises a resistor and an inductor which are connected in parallel, one
end of the ringing danping circuit being connected to a | owest-

-7- vol tage portion of the secondary COI| wound around the high- voltage
coil bobbin, the other end of the ringing7danping circuit being connected
to the terninals of the Iowvoltage coil bobbin; and first

addi tional term nals_proyided ne t to th mnals of th I gh-vol t age
coi | bobbin Xﬁg%§§8085r§¥8P ot Ehrapocaniiars cofl oupind Aeatnd thde Hhens
term nal s of | t i b eac e fj st and second
addi -t onal PLERREnare Ray BAELERY 4RO RERer MERA Ot HBF oo LiKLER SBEFTRS
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second additional term na n-a produci ng nmetho
transformer »g¢eopdbBYnt Oahhe Present invention, the connection of the
hi gh-vol t age di odes between the AC term nals and the DC terninals and the

connection of the riggreg dagniB¥ofalCYbimiREl¥epPov@edifskt afdli tiwaal ac

termnals and the second addi- tional termnals are carried out in the

sane step. terminals of the high-voltage coil bobbin and second addi-
tional terminals provided next to the DC terminals of the
high-voltage coil bobbin, each of the first and second addi-
tional terminals having a pin, the ringing damping circuit
being connected and fixed between the first additional termi-
nals and the second additional terminals.

In a producing method of the flyback transformer
according to the present invention, the connection of the
high-voltage diodes between the AC terminals and the DC
terminals and the connection of the ringing damping circuit
between the first additional terminals and the second addi-
tional terminals are carried out in the same step.

In the flyback transformer according to the present
invention, the ringing damping circuit is connected between
the first additional terminals next to the AC terminals and
the second additional terminals next to the DC terminals, and
thereby, the ringing damping circuit is fixed.

Also, as far as a producing method of the flyback
transformer, since the first and second additional terminals

are provided next to the DC terminals and the AC terminals

beforehand. the high-voltage diodes and the ringing damping



In the flyback transformer according to the present invention, the ringing
danping circuit is connected between the first additional term nals next
tothe ACtermnals and the second additional term nals next to the DC
termnals, and thereby, the ringing danping circuit is fixed.

Al so, as far as a producing nethod of the flyback transformer, since the
first and second additional termnals are provided next to the DC
termnals and the AC term nal s beforehand, t he hi gh-voltage di odes and the

ri ngi ng danpi ng - 8 - - 8- circuit can be
connected and fixed in the sanme step There- by, the producing net hod
can be sinplified. BRI EF DESCRI PTI ON OF THE DRAMVN

This and ot ¥r @bl ecean dify qanasted gmd fdxededdnthe Ha@e iShePwi | | There-
apparent fromthe foll owm ng descripiion wth reference to the acconpanying
drawi ngs, i PXwhide prod u"igﬂqz hﬁf can hey g‘rﬂiﬁdrt{;e&erspect ive view of a
flyback transforner accordlng to the present invention; Fig. 21is
a fragmentary side view of the flyback transforner according to the
present invention; f a conventiona
fly- back transforner; BRf%#JDégdﬁiékﬁmw§ﬁpﬁ%g¥§%ﬁ¥iyﬁiﬁspect|ve Vi ew

of the

This and other objects and features of the present
invention will be apparent from the following description
with reference to the accompanying drawings, in which:

Fig. 1 is a fragmentary perspective view of a flyback
transformer according to the present invention;

Fig. 2 is a fragmentary side view of the flyback
transformer according to the present invention;

Fig. 3 1is a perspective view of a conventional fly-
back transformer;

Fig. 4 1s a fragmentary perspective view of the
conventional flyback transformer; and

Fig. 5 1is a circuit diagram of the conventional

flyback transformer.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Figs. 1 and 2 show the structure of a flyback trans-
former according to the present invention. Fig. 1 1is a
fragmentary perspective view of the flyback transformer, and
Fig. 2 1is a fragmentary side view thereof. The same compo-

nents as those of the above-described flyback transformer of



conventional flyback transforner; and Fig. 5is a circuit diagram
of .t he conventional flyback transfornmer. DETAI LED DESCRI PTI ON OF
THE PREFERRED EMBODI MENTS Figs. 1 and 2 show the structure of a
flyback trans- fornmer according to the present invention. Fig. 1 is
a fragmentary perspective view of the flyback transformer, and Fig. 2 is
a fragnentary side view thereof. The sanme conpo- nents as those of the
above-descri bed flyback transforner of

- 9- prior art are referenced by the san® synbols, and a detail ed
description of these conponents is omtted. The flyback
transfornmer according to the present invention is characterized in that a
plurality ofp’éh‘&Tt?Bﬁa?retE? RelCef ey abhe pame cmbrls . tand e metailed

h-vol tage coil bobbin and in that
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parallel to té@mffalerping! Srd lgrdvi @MILL - tdettle It Hrdnals and the
AC terminals of the high-voltage coil bobbin and in that the
ringing damping circuit is connected and fixed between the
additional terminals next to DC terminals and those next to
the AC terminals. The following describes the structure.

The high—voltage coil bobbin 8 has additional termi-
nals 13b, 134 and 13e next to the AC terminals 1la through
11f, and the additional terminals 13b, 134 and 13e extend
parallel to the AC terminals 11a through 11f. Next to the DC
terminals 12a through 12f, the terminal 13a and one more
additional terminal 13c are provided so as to extend parallel
to the DC terminals 12a through 12f. The 1low-voltage coil
bobbin 4 has an additional terminal 13f with a terminal pin
26. The additional terminal 13f is opposite the additional
terminal 13e, and the terminal pin 26 extends parallel to the
terminals 12a through 12f, 13a and 13c. As described, the
ringing damping circuit 6 is composed of the resistor 8a and
the 1inductor 6b. One end of the resistor 6a and one end of
the inductor 6b are connected to the terminals 13b and 13d
respectively; and_the other end of the resistor 6a and the
other end of the inductor 6b are connected to the terminals

13a and 13c. The terminals 13a and 13c are connected by a



terntnals 12a through 12f, the term nal 13a and one nore additional
terminal 13c are prOV|ded so as to extend parallel to the DC termnals 12a
t hrough 12f. The | owvoltage coil bobbin 4 has an additional term nal 13f
with a termnal pin 26. The additional termnal 13f is opposite the
additional. termnal 13e, and the termnal pin 26 extends parallel to the
termnals 12a through 12f, 13a and 13c. As described, the ringing danping
circuit 6 is conposed of the resistor 6a and the inductor 6b. One end of
the resistor 6a and one end of the imdd&tor 6b are connected to the
terninals 13b and 13d respectively, and the other end of the resistor

6a and her e of t i.nductor 6b are connected to the term nals
13a and 130 eI"an(i,- nﬁ}ﬂ %&fg% é“‘eﬂaelscdfﬁ?e@tné’dltﬁﬂ are connected by
- 10 - 2 the s 13b .and 13d are c ted by . a
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circuit 6. The ringing damping cir- cuit 6 i$ also connecte
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20a and con- necting the termnals 13e and 13f through a junper lead wre
voltage colil division 10a, which has the lowest voltage, is
connected to the terminal 13a, which is connected to an end
of the ringing damping circuit 6. The ringing damping cir-
cuit 6 1is also connected to the terminal 13f by connecting
the terminals 13d and 13e through a lead wire 20a and con-
necting the terminals 13e and 13f through a jumper lead wire
19. The additional terminal 13f is connected to the terminal
pin S5c of the terminal 14c, which is connected to the auto-
matic brightness limiter (ABL) circuit, by a lead wire 20d.
It 1is possible to use a single lead wire for connections
between the terminals 13b and 13d and between the terminals
13d and 13e. Also, instead of the lead wires 20a through
20d, coils wused for the divided high-voltage eoil can be
used.

In the flyback transformer of this structure, the
ringing damping circuit 6 is connected and fixed between the
additional terminals 13b and 13d ﬁext to the AC terminals and
the additional terminals 13a and 13c next to the DC termi-
nals, and there is no fear that the ringing damping circuit 6

may come into contact with the terminals of the high-voltage



19. The additional termnal 13f is connected to the termnal pin 5c of the
term ndl 14c, which is connected to the auto- matic brightness limter
(ABL) circuit, by a lead wire 20d. It is possible to use a single |ead
wire for connections between the termnals 13b and 13d and between the
termnals 13d and 13e. Also, instead of the lead wires 20a through 20d,
~coils used for the divided high-voltage coil can be used. In the
flyback transformer of this structure, the ringing danping circuit 6 is
connected and fixed between the additiona terminals 13b and 13d next to
the ACtermnals and the additional termnals 13a and 13c next to the DC

term- nals _qu there is no fear, that the ringing danping circuit 6 _may
come into coltOLEs wi t e hePS er tFTRANALY aMl/ 9f g GG adeerminals of  the

di odes, the DC termjpals an r the AG terninals of the high-voltage coi
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the ringing tween the additional terminals next to the AC terminals and
| those next to the DC terminals. Since the AC terminals and

the neighboring additional terminals, and the DC terminals

and the neighboring additional terminals are disposed at

regular 1intervals, the high-voltage diodes and the ringing

damping circuit can be connected between the opposite termi-

nals in the same step, which improves the productivity.

Although the present invention has been described in

connection with the preferred embodiment, it is to be noted

that various changes and modifications are possible to those

who are skilled in the art. Such changes and modifications

are to be understood as being within the scope of the present

invention.



danping circuit can be connected between the opposite term- nals’in the
sane ‘st'ep, which inproves the productivity. Al t hough the present

i nventi on has been described in connection with the preferred enbodi nent,
it is to be noted that various changes and nodifications are possible to
those who are skilled in the art. Such changes and nnd+#+ea%kens——ape-P9
be understood as being within the scope of the present _invent

-12 -  \WHAT IS CLAIMED I S: 1. A flyback trans m H|||HI ”
a |l owvol tage coil bobbin which is wourrd M th a primar

plurality of termnals at a | ower end, each of the term nal s haV|ng a
term nal pi a vol tage coil bobbin which is wound with a
secondary(xﬁHAThkﬁcﬁkﬁENEmgﬁ% vol tage di odes and has AC terninals and DC
termnals at an upper end and a | ower end respectively, each of the AC and
DC term nal s having aterm- nal pin, the high-voltage di odes being

connect ed fixe en_the AC termnal.s the DC term nals, the
hi gh- vol t age CO|I‘£ %ﬁﬁﬁ gﬁﬁﬂ4§ QﬁQ§Ft?ﬂ?q%%ﬁ tage coil bob- bin;
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connected tQ,@}OMPSE5i1 and has a plurality of terminals at a lower end,
each of the terminals having a terminal pin{

a high-voltage coil bobbin which is wound with a
secondary coil divided by high-voltage diodes and has AC
terminals and DC terminals at an upper end and a 1lower end
respectively, each of the AC and DC terminals having a termi-
nal pin, the high-voltage diodes being connected and fixed
between the AC terminals and the DC terminals, the high-
voltage coil bobbin engaging with the low-voltage coil bob-
bin;

a ringing damping circuit which comprises a resistor
and an inductor which are connected in parallel, one end of
the ringing damping circuit being connected to a lowest-
voltage portion of the secondary coil wound around the high-
voltage coil bobbin, the other end of the ringing damping
circuit being connected to the terminals of the low-voltage
coil bobbin; and

first additional terminals provided next to the AC
terminals: of the high-voltage coil bobbin and second addi-
tional terminals provided next to the DC terminals of the
high-voltage coil bobbin, each of the first and second addi-

tional terminals having a terminal pin, the ringing damping



voltage portlon of the secondary coil wound around the high- voltage coi
‘bobbi i, the other end of the ringing danping circuit being connected to
the termnals of the |owvoltage coil bobbin; and first additional

termnals provided next to the AC termnals of thehigh-~voltage coil
bobbi n and second addi- tional term nals provided n%t o the DC term nal s

of the high-voltage coil bobbin, each of the first Hw("m”mmm

tional termnals having a termnal pin, the ringing
- 13 - circuit being connected and fiXed Dbetween the first Addition- al
termnals and the second additional term nals. A method of
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carried out in one step.
2. A method of producing a flyback transformer as
claimed in claim 1, wherein the connection of the high-volt-
age diodes between the AC terminals and the DC terminals and
the connection of the ringing damping circuit between the
first additional terminals and the second additional termi-

nals are carried out in one step.



