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pairs of adjacent secondary coils on the core having consecutive positions.
The invention relates to a generator for generat-   Because of these
measures the maximum a.c. ing a direct voltage at a high-voltage terminal,
voltage between adjacent coils is limited and the comprising a transformer
having a ferro-mag-    5    wound length of the sections is at least a
factor of etic core, on which a primary and a secondary     two less than
for the known generator, whilst the winding are provided, the secondary
winding          number of turns per section and consequently comprising a
plurality of concentric secondary      also the voltage generated per
section are equal, coils which are wound with the same winding         so
that the number of sections and consequently senses and have substantially
the same number   10   the number of rectifiers do not increase. It is of
of turns, a layer of insulating material being      course alternatively
possible to reduce the provided between every two adjacent coils, the
number of sections and consequently the number generator comprising a high
voltage portion         of rectifiers, the dimensions of the sections
formed by a number of sections, each section        remaining the same.
comprising a portion of the secondary winding    15   A preferred
embodiment of the generator and a rectifier arranged in series with that
portion,  according to the invention is characterized in that the sections
being arranged in series such that all  each pair of adjacent secondary
coils is in the the rectifiers have the same forward directions,    same
section or in adjacent-ones of said serially the last section in the
arrangement being con-      connected sections. nected to the high voltage
terminal.          20      In this embodiment the direct voltage between
Such a generator is known from, for example,      two adjacent secondary
coils never exceeds the the periodical "Funkschau", 1976, Volume 24,
direct voltage generated  per section. Con- pages 1051-1054. With this
prior art generator      sequently, less stringent requirements need to be
each section of the high voltage portion is formed  imposed on the
insulating material between these by a single secondary coil in series with
a diode.   25   secondary coils. At a given primary voltage the value of
the           The invention will now be described in greater generated
direct voltage depends on the direct      detail by way of example with
reference to the voltage generated per section and on the number
accompanying drawings. Therein: of sections. From this it follows that for
generat-   Figure 1 illustrates schematically and in cross- ing a high
direct voltage either a large number of   30   sectional view the
mechanical construction of a sections and consequently a large number of
first embodiment of a generator according to the diodes are required or the
number of turns per      invention, section and consequently the length of
each           Figure 2 shows a circuit diagram  of the secondary coil must
be comparatively large, so      generator shown in Figure 1, that also the
dimensions of the core must be   35     Figure 3 illustrates a second
embodiment of a large. Both increasing the number of diodes and
generator as shown in Figure 1, and increasing the dimensions of the core
increase        Figure 4 is an electric circuit diagram of a third the
cost.                                           embodiment of a generator
according to the Patent Abstracts of Japan, Volume 8, Number
invention. 194 (E-264) [16311, 6 September 1984 discloses a    40  The
generator shown schematically in Figure 1 high voltage coil block
comprising sections in      comprises a transformer having a core 1 of a
which each section comprises a portion of a         ferromagnetic material,
for example ferrite, on winding and a rectifier arranged in series with
which a primary winding 3 is provided which may that portion, all the
rectifiers having the same    be constituted by a wire or strip-shaped
conduc- forward directions, said portion of the winding    45   tor wound
around a coil former (not further consisting of a number of coils arranged
in         shown). The primary winding 3 is enclosed con- grooves of a high
voltage coil bobbin.              centrically by a secondary coil former 5,
on which The invention has for its object to provide a     a secondary
winding is provided which in this generator of the type described in the
opening      embodiment has six concentric secondary coils paragraph, which
with a comparatively small size   50   7A . 7F, which consist of
electrically conductive and/or a comparatively small number of rectifiers
wire and are wound in the same winding senses can generate approximately
the same high volt-      with substantially the same number of turns. A age
at a given primary voltage as the prior art     layer of insulating
material 9A to 9E is arranged generator.
between every two consecutive secondary coils According to the invention,
the generator is   55   7A.. 7F, which layer consists, for example, of a
therefore characterized in that each section com-  plastics film material.
A plastics support 11 on prises a series arrangement of a number of
which three rectifiers in the form of semiconduc- secondary coils and of
one of said rectifier, said  tor diodes 13A, 13B, 13C are provided, is
arranged number being at least two and being equal for all   on the outer
secondary coil 7F. Each of the coils sections, physically adjacent
secondary coils on    60   and diodes has connecting leads, which are not
said core having either the same or consecutive     shown in Figure 1 for
the sake of clarity. serial positions in the respective series arrange-
Figure 2 shows how the coils and diodes are ments of their sections, the
number of pairs of     inter-connected and connected to terminals. The
adjacent secondary coils on the core having the     primary winding 3 is
connected to input terminals same serial positions exceeding the number of
65   15 and 17, which can be connected to, for 2  
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deflection circuit in a television  ments as regards a.c. voltage
insulation. Only receiver. The secondary coils 7A ... 7F and the     when a
first secondary coil follows after a second diodes 13A, 13B, 13C together
form a high voltage  secondary coil or the other way around, (which in
portion of the generator consisting of three sec-  the embodiment described
is only the case for the tions 19A, 19B, 19C, each comprising first and
5    coils 7C and 7D) the relevant insulating layer 9C second
series-arranged  secondary coils the        has to satisfy more stringent
requirements as second secondary coil of which is arranged in       regards
the a.c. voltage insulation. To satisfy series with one of the diodes. The
sections 19A,    these requirements, it may be advantageous to 19B, 19C are
arranged in series such that all       omit the support 11 and, as is shown
in Figure 3, diodes have the same forward direction. The first   10  to
provide a holder 25 between the coils 7C and secondary coil 7A of the first
section 19A in the   7D, which holder is made of an electrically insulat-
series arrangement is connected to a ground         ing plastics material
in which the diodes 13A, 13B, terminal 21 and the diode 13C of the last
section   13C are embedded. The thickness of this holder is 19C is
connected to a high-voltage terminal 23. In  obviously considerably larger
than the thickness the embodiment shown the secondary coils   15   of the
insulating layer 9C, so that it can provide a 7A . 7F are distributed as
follows over the sec-    better insulation between the coils 7C and 7D. On
tions 19A, 19B, 19C; the first section 19A com-     the other hand, it is
alternatively possible to prises as the respective first and a second coils
embed the diodes 13A, 13B and 13C in the the secondary coils 7A and 7F,
respectively the     material of the secondary coil former 5. second
section 19B comprises the secondary coils   20  When two consecutive
secondary coils are part 7B and 7E, respectively and the third section 19C
of the same section, they carry the same direct comprises the secondary
coils 7C and 7D, respec-    voltage so that no requirements need to be
tively.                                             imposed  on  the
direct voltage  insulation The generator operates as follows. When a
properties of the intermediate insulating layer. In sequence of voltage
pulses is applied to the   25   the embodiment described this is the case
for the generator via the input terminals 15, 17 a          secondary coils
7C and 7D. All the other consecu- sequence of voltage pulses having a
predeter-      tive secondary coils in this embodiment belong to mined
value U is generated in each turn of the      sections which are
immediately subsequent to secondary winding causing a sequence of voltage
each other in the sequence of sections. Thus, the pulses of an
approximately N-times higher value   30   secondary coils 7A and 7B belong
to the contigu- NU to be produced across each secondary coil        ous
sections 19A and 19B. This implies that the 7A ...7F, wherein N is the
number of turns per      insulating layers between these secondary coils,
secondary coil. So a sequence of voltages having    for example the
insulating layer 9A, must be a value 2NU is produced across the two series-
capable of resisting the direct voltage generated arranged secondary coils
of each section. Thanks   35   by one section. So in the embodiment
described to the diode which forms part of the section, the   this is one
third part of the direct voltage applied section supplies a direct voltage
whose value is   to the high-voltage terminal 23. In practice, this
approximately equal to 2NU. The direct voltage      requirement can  be
satisfied  comparatively generated at the high voltage terminal 23 is the
easily. When secondary coils of the first section sum of the direct
voltages generated by the three   40   19A and the last section 19C were
immediately sections 19A, 19B, 19C and is consequently          subsequent
to each other, the intermediate approximately equal to 6NU.
insulating layer should be capable of resisting a From the above it follows
that each secondary     twice higher direct voltage. coil carries a direct
voltage with respect to the     From the above it follows that the
requirement ground terminal 21, whilst at the same time    45   that two
consecutive secondary coils must belong voltage pulses occur which are very
small at the    to the same section or to sections which are beginning of
each section and become increas-      immediately adjacent to each other in
the ingly larger near the end of each section. The      sequence can be
satisfied when, as shown in value of the direct voltage level depends on to
Figure 2, the secondary coils are arranged in the which  section  the
relevant secondary  coil   50   sequence 7A, 7F, 7B, 7E, 7C, 7D. Then, a
first and a belongs, whilst the value of the a.c. voltage (the  second
secondary coil are only adjacent to each voltage pulses) depends on whether
a first or a     other in one case (the coils 7C and 7D). Further second
secondary coil is involved. When two first   possibilities for arranging
the secondary coils, the secondary coils are immediately adjacent to each
same requirements being satisfied, are: other, as are, for example, the
coils 7A and 7B, the   55 a.c. voltage carried by the winding of these
coils is  7F, 7A, 7E, 7B, 7D, 7C substantially the same for both coils.
When more-     or over the insulating layer 9A between these coils is  7D,
7C, 7E, 7B, 7F, 7A comparatively thin and has a comparatively high       or
dielectric constant, the capacity between these   60  7C, 7D, 7B, 7E, 7A,
7F coils is so large that no a.c. voltage is produced between the two
coils. This also holds for two      When first and second secondary coils
are consecutive second secondary coils such as the      allowed to follow
each other in two or three cases, coils 7D and 7E. The insulating layers
between      the number of possible sequences becomes signi- coils of that
type need not to satisfy high require-   65   ficantly larger. 
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embodiments described with reference to    least two and being equal for
all sections, physi- the Figures 1, 2 and 3, the high-voltage section of
cally adjacent secondary coils on said core having the generator is formed
by three sections, each     either the same or consecutive serial positions
in comprising two secondary coils and a diode. It is   the respective
series arrangements of their sec- however alternatively possible to opt for
a differ-    5    tions, the number of pairs of adjacent secondary ent
number of sections and/or a different number    coils on the core having
the same serial positions f secondary coils per section. Figure 4 shows an
exceeding the number of pairs of adjacent -electric circuit diagram  of a
generator having     secondary coils on the core having consecutive three
sections and three secondary coils per        positions. section. The
generator comprises a ferromagnetic   10  2. A generator as claimed in
Claim 1, charac- core 101, on which a primary winding 103 is
terized in that each pair of adjacent secondary provided which is connected
to input terminals      coils is in the same section or in adjacent ones of
115, 117. In addition, a secondary winding is       said serially connected
sections. present comprising nine secondary coils 107A to       3. A
generator as claimed in Claim 1 or 2, 1071, which are wound concentrically
with the    15   characterized in that each section is formed by a same
winding sense and substantially the same       series arrangement of,
arranged one after the number of turns, the outer-most secondary coil
other, a first secondary coil, a second secondary being denoted by 107A,
the next one by 107B etc.    coil and a rectifier. The secondary coils 107A
to 1071 form part of a       4. A generator as claimed in Claim 3, charac-
high-voltage portion formed by three sections   20   terized in that all
but one of the pairs of adjacent 119A, 119B, 119C. Each section comprises
three      secondary coils on said core are atthe same serial
series-arranged secondary coils the third one of    positions in respective
ones of said sections of the which is arranged in series with a diode. The
secondary winding. diodes, which all have the same forward direc-        5.
A generator as claimed in Claim 1 or 2, tions are denoted by the reference
numerals   25   characterized in that each section is formed by a 113A,
113B, 113C. The diode 113C of the third       series arrangement of,
arranged one after the section 119C is connected to a high-voltage ter-
other, a first secondary coil, a second secondary minal 123. The first
secondary coil 107A of the     coil, a third secondary coil and a
rectifier. first section 119A is connected to a ground ter-      6. A
generator as claimed in Claim 4, charac- minal 121. The sequence in which
the secondary   30   terized in that the layer of insulating material coils
are arranged is 107A, 107D, 107G, 107B,       between the first and the
second immediately 107E, 107H, 107C, 107F, 1071. It can be readily
adjacent secondary coils is constituted by a seen that then only in two
cases an a.c. voltage    holder made of an electrically insulating plastics
occurs between two consecutive secondary coils,     material, in which the
rectifiers are embedded. namely between ths coils 107C and 107D and    35
between the coils 107E and 107G. The first case     Patentanspruche relates
to a first and a second secondary coil and the second case to a second and
a third secondary     1. Generator zum Erzeugen einer Gleichspan- coil.
Also in this case several different sequences  nung in einer
Hochspannungsklemme, der einen for arranging the secondary coils are of
course   40   Transformator mit einem Ferromagnetkern ent- possible, which
all satisfy approximately the       hilt, auf dem eine Primar- und eine
Sekundar- same requirements.                                  wicklung
angebracht sind, wobei die SekundAr- wicklung eine Anzahl konzentrischer
Sekundar- Claims                                              spulen
enthailt, die in derselben Wickelrichtung 45   aufgewickelt sind und
dieselbe Anzahl von Win- 1. A generator for generating a direct voltage at
dungen besitzen, wobei eine Isoliermaterial- a high-voltage terminal,
comprising a transformer   schicht zwischen jeweils zwei benachbarten Spu-
having a ferromagnetic core on which a primary      len vorgesehen ist,
welcher Generator einen and a secondary winding are provided, the
Hochspannungsteil  aus  einer  Anzahl  von secondary winding comprising a
plurality of con-   50   Abschnitten besitzt, wobei jeder Abschnitt einen
centric secondary coils which are wound with the    Teil der
Sekundarwicklung und einen in Reihe mit same winding senses and have
substantially the      diesem Tell geschalteten Gleichrichter enthalt, die
same number of turns, a layer of insulating         Abschnitte derart in
Reihe geschaltet sind, daB material being provided between every two adja-
alle Gleichrichter die gleiche Durchlagrichtung cent coils, the generator
comprising a high-volt-   55   aufweisen, und der letzte Abschnitt in der
Folge age portion formed by a number of sections, each    an die
Hochspannungsklemme angeschlossen ist, section comprising a portion of the
secondary       dadurch gekennzeichnet, daB jeder Abschnitt eine winding
and a rectifier arranged in series with     Reihenschaltung aus einer
Anzahl von Sekundar- that portion, the sections being arranged in series
spulen und einem der Gleichrichter enthilt, diese such that all the
rectifiers have the same forward   60   Anzahl wenigstens zwei und fOr alle
Abschnitte directions, the last section in the sequence being  gleich ist,
wobei physikalisch benachbarte Sekun- connected to the high voltage
terminal, charac-     darspulen auf dem Kern entweder dieselben oder
terized in that each section comprises a series     aufeinanderfolgenden
Serienpositionen in den 
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Reihenschaltungen ihrer Abschnitte of one of said rectifiers, said number
being at   65   einnehmen, und die Anzahl von Paaren benach- 4    5
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reference to    least two and being equal for all sections, physi- the
Figures 1, 2 and 3, the high-voltage section of  cally adjacent secondary
coils on said core having the generator is formed by three sections, each
either the same or consecutive serial positions in comprising two secondary
coils and a diode. It is   the respective series arrangements of their sec-
however alternatively possible to opt for a differ-    5    tions, the
number of pairs of adjacent secondary ent number of sections and/or a
different number     coils on the core having the same serial positions of
secondary coils per section. Figure 4 shows an    exceeding the number of
pairs of adjacent electric circuit diagram of a generator having
secondary coils on the core having consecutive three sections and three
secondary coils per         positions. section. The generator comprises a
ferromagnetic   70  2. A generator as claimed in Claim 1, charac- core 101,
on which a primary winding 103 is         terized in that each pair of
adjacent secondary provided which is connected to input terminals
coils is in the same section or in adjacent ones of 115, 117. In addition,
a secondary winding is       said serially connected sections. present
comprising nine secondary coils 107A to       3. A generator as claimed in
Claim 1 or 2, 1071, which are wound concentrically with the    1S
characterized in that each section is formed by a same winding sense and
substantially the same        series arrangement of, arranged one after the
number of turns, the outer-most secondary coil       other, a first
secondary coil, a second secondary being denoted by 107A, the next one by
107B etc.     coil and a rectifier. The secondary coils 107A to 1071 form
part of a       4. A generator as claimed in Claim 3, charac- high-voltage
portion formed by three sections   20   terized in that all but one of the
pairs of adjacent 119A, 119B, 119C. Each section comprises three
secondary coils on said core are at the same serial series-arranged
secondary coils the third one of     positions in respective ones of said
sections of the which is arranged in series with a diode. The
secondary winding. diodes, which all have the same forward direc-
5. A generator as claimed in Claim 1 or 2, tions are denoted by the
reference numerals   25   characterized in that each section is formed by a
113A, 113B, 113C. The diode 113C of the third       series arrangement of,
arranged one after the section 119C is connected to a high-voltage ter-
other, a first secondary coil, a second secondary minal 123. The first
secondary coil 107A of the      coil, a third secondary coil and a
rectifier. first section 119A is connected to a ground ter-       6. A
generator as claimed in Claim 4, charac- minal 121. The sequence in which
the secondary   30   terized in that the layer of insulating material coils
are arranged is 107A, 107D, 107G, 107B,        between the first and the
second immediately 107E, 107H, 107C, 107F, 1071. It can be readily
adjacent secondary coils is constituted by a seen that then only in two
cases an a.c. voltage     holder made of an electrically insulating
plastics occurs between two consecutive secondary coils,      material, in
which the rectifiers are embedded. namely between ths coils 107C and 107D
and    35 between the coils 107E and 107G. The first case
Patentansprrche relates to a first and a second secondary coil and the
second case to a second and a third secondary      1. Generator zum
Erzeugen einer Gleichspan- coil. Also in this case several different
sequences  nung in einer Hochspannungsklemme, der einen for arranging the
secondary coils are of course   40   Transformator mit einem
Ferromagnetkern ent- possible, which all satisfy approximately the
halt, auf dem eine Primbr- und eine Sekundar- same requirements.
wicklung angebracht sind, wobei die Sekundar- wicklung eine Anzahl
konzentrischer Sekundar- Claims
spulen enthalt, die in derselben Wickelrichtung 45   aufgewickelt sind und
dieselbe Anzahl von Win- 1. A generator for generating a direct voltage at
dungen besitzen, wobei eine Isoliermaterial- a high-voltage terminal,
comprising a transformer    schicht zwischen jeweils zwei benachbarten Spu-
having a ferromagnetic core on which a primary      len vorgesehen ist,
welcher Generator einen and a secondary winding are provided, the
Hochspannungsteil  aus  einer  Anzahl von secondary winding comprising a
plurality of con-   50   Abschnitten besitzt, wobei jeder Abschnitt einen
centric secondary coils which are wound with the    Teil der
Sekundirwicklung und einen in Reihe mit same winding senses and have
substantially the       diesem Teil geschalteten Gleichrichter enthalt, die
same number of turns, a layer of insulating         Abschnitte derart in
Reihe geschaltet sind, daB material being provided between every two adja-
alle Gleichrichter die gleiche Durchlalrichtung cent coils, the generator
comprising a high-volt-  55   aufweisen, und der letzte Abschnitt in der
Folge age portion formed by a number of sections, each    an die
Hochspannungsklemme angeschlossen ist, section comprising a portion of the
secondary        dadurch gekennzeichnet, daB jederAbschnitt eine winding
and a rectifier arranged in series with      Reihenschaltung aus einer
Anzahl von Sekundar- that portion, the sections being arranged in series
spulen und einem der Gleichrichter enthalt, diese such that all the
rectifiers have the same forward   60   Anzahl wenigstens zwei und fur alle
Abschnitte directions, the last section in the sequence being  gleich ist,
wobei physikalisch benachbarte Sekun- 
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die diesel-      tions, chaque section comportant une partie de ben
Serienpositionen einnehmen, grosser ist als      1'enroulement secondaire
et un redresseur dis- die Anzahl von Paaren benachbarter Sekundar-
pose en serie avec cette partie, les sections 6tant spulen auf dem Kern mit
aufeinanderfolgenden         montees en serie de facon que tous les redres-
Positionen.                                    5    seurs ont les memes
sens directs, et la dernibre 2. Generator nach Anspruch ldadurch gekenn-
section du montage serie 6tant raccordee a une zeichnet, daB jedes Paar
benachbarter Sekundar-      borne a haute tension, caracterise en ce que
spulen sich im selben Abschpnitt oder in benach-     chaque section
comporte un montage serie de barten  Abschnitten  der  reihengeschalteten
plusieurs bobines secondaires et de l'un desdits Abschnitte befinden.
10   redresseurs, le nombre de bobines secondaires 3. Generator nach
Anspruch 1 oder 2, dadurch       6tant au moins egal A deux et etant le
meime pour gekennzeichnet, daB jeder Abschnitt durch eine       toutes les
sections, des bobines secondaires phy- Reihenschaltung aus einer ersten
Sekundarspule,      siquement voisines sur ledit noyau ayant soit les einer
zweiten Sekundarspule und einem  Glei-         mAmes positions serie, soit
des positions serie chrichter in einer Hintereinanderschaltung gebil-   15
successives dans les montages serie respectifs de det wird.
leurs sections, le nombre de paires de bobines 4. Generator nach Anspruch
3, dadurch gekenn-      secondaires voisines sur le noyau ayant les
zeichnet, daB bis auf eines alle Paare benachbar-    memes positions serie
etant superieur au nombre ter Sekundarspulen auf dem Kern sich an densel-
de paires de bobines secondaires voisines sur le ben Serienpositionen in
den jeweiligen Abschnit-   20   noyau ayant des positions successives. ten
der Sekundarwicklung befinden.                     2. Generateur selon la
revendication 1, caracte- 5. Generator nach Anspruch 1 oder 2, dadurch
rise en ce que chaque paire de bobines gekennzeichnet, daB jeder Abschnitt
durch eine       secondaires voisines est situee dans la meime K...-
Reihenschaltung aus einer ersten Sekundarspule,  section ou dans des
sections voisines desdites einer zweiten Sekundarspule, einer dritten
Sekun-   25   sections montees en serie. darspule und einem Gleichrichter
in einer Hin-         3. Generateur selon la revendication 1 ou 2,
tereinanderschaltung gebildet wird.                  caracterise en ce que
chaque section est form~e 6. Generator nach Anspruch 4, dadurch gekenn-
par un montage serie d'une premibre bobine zeichnet, daB die
Isoliermaterialschicht zwischen    secondaire, d'une seconde bobine
secondaire et den ersten und den zweiten direkt benachbarten    30   d'un
redresseur disposes les uns aprbs les autres. Sekundarspulen aus einer
Halterung von einem           4. Generateur selon la revendication 3,
caracte- elektrisch isolierenden Kunststoff besteht, in den   rise en ce
que, A une paire pres, toutes les paires die Gleichrichter eingebettet
sind.                  de bobines secondaires voisines sur ledit noyau se
trouvent dans les memes positions serie dans Revendications
35   des sections correspondantes parmi lesdites sec- tions de
l'enroulement secondaire. 1. Genhrateur pour engendrer une tension
5. Generateur selon la revendication 1 ou 2, continue a une borne a haute
tension, comportant     caracterise en ce que chaque section est form~e un
transformateur ayant un noyau ferromagneti-       par un montage serie
d'une premibre bobine que sur lequel sont prevus des enroulements   40
secondaire, d'une deuxieme bobine secondaire, primaire et secondaire,
I'enroulement secondaire     d'une troisibme bobine secondaire et d'un
redres- comportant une pluralite de bobines secondaires      seur disposes
les uns apres les autres. concentriques enroulees dans les memes sens
6. Generateur selon la revendication 4, caracte- d'enroulement et
presentant sensiblement le          rise en ce que la couche de materiau
isolant entre meime nombre de spires, une couche de materiau    45   les
premibre et seconde bobines secondaires isolant separant chaque fois deux
bobines voi-      immediatement voisines est constituee par un sines, le
generateur comportant une partie a         support en matibre plastique
electriquement iso- haute tension formee par une pluralite de sec-
lante dans laquelle sont noyes les redresseurs. 50 55 60 65 5 I IIIIIDIID
DD1 11011 Dil 11 11    


