
FLYBACK TRANSFORMER AND A PRODUCING METHOD THEREOF
BACKGROUND OF THE INVENTION    1. Field of the Invention          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 l0a through l0f,  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 l0f of the high-voltage coil via a high-voltage  diode  17f  is
inserted in the anode lead wire cover  2b.  A  focus potentiometer 18 for
generating and regulating a focus  voltage is fitted to the focus
potentiometer fitting portion  2c. 



-2-          Numeral 3 denotes a ferrite core formed by U-shaped  cores
abutted on each other. The ferrite core 3 is fitted to  a low-voltage coil
bobbin 4 and the insulating case 2.         The low-voltage coil bobbin 4
is cylindrical, and a  leg of the ferrite core 3 pierces into the
low-voltage coil  bobbin 4. A coil 7 is wound around the bobbin 4, and
termi-  nals 14a through 14g which have terminal pins 5a through 5g
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
l0a through l0f  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  11a   through  11f are connected to the high-voltage diodes 17a
through 17f  through the high-voltage coil divisions l0a through l0f
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 11a  through 1lf. 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-
-3-   ther, an additional terminal with a pin 13a is provided next  to the
DC terminal 12a and is connected to a parallel circuit  for damping
ringing, which will be described in detail later.         The high-voltage
diodes 17a through 17f are disposed  between the AC terminals and the DC
terminals, and extend  parallel to one another along the axis of the
high-voltage  coil bobbin 8. The high-voltage diodes 17a through 17f and
the high-voltage coil divisions l0a through l0f are connected  in series
alternately such that the outputs of the coil  divisions 10a through l0f
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  is  connected to the DC terminal  1la.   A  negative
terminal of the high-voltage diode 17a is connected to the AC  terminal
11a, and a positive terminal thereof is connected to  the DC terminal 12a.
A winding start portion of the coil  division l0b is connected to the DC
terminal 12a, and a  winding end portion thereof is connected to the AC
terminal  llb.  A negative terminal of the high-voltage diode  17b  is
connected to the AC terminal llb, and a positive terminal  thereof is
connected to the DC terminal 12b. In the same  manner, the high-voltage
coil divisions l0c through l0f and  the high-voltage diodes 17c through 17f
are connected in 



series alternately via the AC terminals l1c through 11f and  the DC
terminals 12c through 12f. A positive terminal of the  high-voltage diode
17f, where the highest voltage is generat-
-4-   ed, is connected to the anode lead wire 16 via the DC termi-  nal 12f
and further to a cathode-ray tube 30.          Numeral 6 denotes the
above-mentioned parallel cir-  cuit for damping ringing. The ringing
damping circuit 6 is  composed of a resistor 6a and a coil 6b which
functions as an  inductor, and the resistor 6a and the coil 6b are
connected  in  parallel.  One end of the ringing damping circuit  6  is
connected to the terminal 13a, and the other end thereof is  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 5c 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 wave occur on the high-voltage  coil divisions l0a through l0f.
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 16.         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                                      -5-
with the divided type high-voltage coil 10a through l0f are  engaged with
each other. Thereafter, the high-voltage coil  divisions l0a through 10f
are connected to the AC terminals  11a through 11f and the DC terminals 12a
through 12f.         Next, the positive terminals of the high-voltage
diodes 17a through 17f are connected to the DC terminals 12a  through 12f,
and the negative terminals thereof are connected  to the AC terminals 11a
through 11f. These 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
wire 16, the focus potentiometer 18 and  the ferrite core 3 are fitted to
the insulating 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 is 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                                      -6-   6 between the terminals
13a and 14a are carried out separate-  ly, which prevents improvement of
productivity.                      SUMMARY OF THE INVENTION           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-
-7-   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 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                                       -8-   circuit can be
connected and fixed in the same step.   There-  by, the producing method
can be simplified.                 BRIEF DESCRIPTION OF THE DRAWINGS
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 is a perspective view of a conventional
fly-  back transformer;          Fig. 4 is a fragmentary perspective view
of the 



conventional flyback transformer; and          Fig. 5 is 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  is
a  fragmentary perspective view of the flyback transformer, and  Fig. 2 is
a fragmentary side view thereof. The same compo-  nents as those of the
above-described flyback transformer of
-9-   prior art are referenced by the same symbols, and a detailed
description of these components is omitted.          The flyback
transformer according to the present  invention is characterized in that a
plurality of additional  terminal pins are provided next to the DC
terminals 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, 13d and 13e next to the AC terminals 11a
through  11f, and the additional terminals 13b, 13d 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 low-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 6a  and  the inductor 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
- 10 -   lead wire 20c, and the terminals 13b and 13d are connected by  a
lead wire 20b. Thus, the ringing damping circuit 6 is  structured. It is
possible to use coils instead of the lead  wires 20b and 20c. Since the
resistor 6a and the inductor 6b  are connected in parallel, their positions
can be exchanged  with each other. The winding start portion of the high-
voltage coil 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 is 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 5c of the
terminal 14c, which is connected to the auto-  matic brightness limiter
(ABL) circuit, by a lead wire 20d.  It is 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 used for the divided high-voltage coil 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 next 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
diodes, the DC terminals and/or the AC terminals of the  high-voltage coil
bobbin, thereby causing a trouble.          In the structure, the AC
terminals and the DC termi-  nals of the high-voltage coil bobbin are
opposite each other,  and the ringing damping circuit is connected and
fixed be-  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 intervals, 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.
-12   -   WHAT IS CLAIMED IS:    1.     A flyback transformer comprising:
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- 



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
- 13 -   circuit being connected and fixed between the first addition-  al
terminals and the second additional terminals.    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.    


