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A BOBBIN CAPABLE OF RELIABLY INSULATING

A FIRST COIL FROM A SECOND COIL

Background of the Invention:

This invention relates to a bobbin ahd to a
transformer which comprises a bobbin under consideration.
A conventional bobbin comprises a sleeve, a plurality of
divider plates, and first and second end plates. The
sleeve has a sleeve internal surface which defines a
sleeve perforatlon. The d1v1der plates are attached to
the sleeve with a space left between two adjacent ones of
the divider plates and with the divider plates
perpendicular to the sleeve. The first and the second
end plates are attached to side ends of the sleeve with a
spece left between one of the divider plates and each of
the first and the second end plates.

A conventional transformer comprises the bobbin,

first and second coils attached to the bobbin, a magnetlc'::

core attached to the bobbin, and first-set and secdnd-set

connectors. The first and the second coils are attached
around the sleeve between the divider plates. The first
and the second coils are connected to the first-set and
the second-set converters, respectively.

In the bobbin and thextfehéformer,%lt is hardly

oo ; ‘ : B

- possible to reliably insulate the first coiil ! ﬁrom the
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second coil by the divider plates. This is because the
divider plates do not surround the first coil or the
second coil. Also, inasmuch as the divider plates are
perpendicular to the sleeve and are high'in height, the
bobbin and the transformer are high in height. |

Summary: of the Invention:

It is therefore an object of this invention to
provide a bobbin or a transformer which is capable of
reliably insulating a first coil from a second coil.

It is another object of this invention to provide
a bobbin or a transformer which is low in height.

Other objects of this invention will become clear
as the description proceeds.'

According to a first aspect of this invention,
there is provided a bobbin which comprises (A) .a first
board having a first board main surface aﬁd a first board
internal surface which defines a first board perforation;
(B) a second board having a second board main surface
opposed to the first board main surface and second and
third board internal surfaces which define second and
third board perforations; (C) a first sleeve having a
first sleeve internal surface which défines a first
sleeve perforation, the first sleeve being integral with
the first board with the first sleeve perforation
associated with the first board perforation; (D) a second
sleeve having a second sleeve internal surface which
defines a second sleeve perforation, the secénd sleéve

being integral with the second board with the second
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sleeve perforation associéted with the second board
perforation, the second board and the second sleeve
perforations reéeiving the first sleeve; and (E) a
divider sleeve having a divider sleeve internal surface
which defines a divider sleeve perforation, the divider
sleeve being integral with the second board with the
divider sleeve surrounding the second sleeve and the
third board perforation and with the divider sleeve
interposed between the first and the secoﬁd board main
surfaces so that the divider sleeve surrounds the first
sleeve, the divider sleeve being welded to the first
board main surface.

.According to a second aspect of this invention,
there is provided a bobbin which comprises (A) a first
board having a first board main surface and a first board
internal surface which defines a first board perforation;
(B) a second board having a second board main surface
opposed to the first board main surface and second and
third board internal surfaces which define second and
third board perforations; (C) a first sleeve having a

first sleeve internal surface which defines a first

- sleeve perforation, the first sleeve being integral with

the first board with the first sleeve perforation
associated with the first board perforation; (D) a second
sleeve having a second sleeve internal surface which
defines a second sleeve perforation, the second sleeve
being integral with the second board with the second

sleeve perforation associated with the second board
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perforations receiving the first sleeve; and (E) a
divider sleeve having a divider sleeve internal surface
which defines a divider sleeve perforation, the divider
sleeve being integral with the second board with the
divider sleeve surrounding the second sleeve and the
third board perforation and with the divider sleeve
interposed between the first and the second board main
surfaces so that the divider sleeve surrounds the first
sleeve, the divider sleeve being glued to the first board
main surface.

According to a third aspect of this invention,
there is provided a bobbin which comprises (A) a first
board having a first board main surface and a first board
internal surface which defines a first board perforation;
(B) a second board having a second board main surface
opposed to the first board main surface and second and
third board internal surfaces which define second and
third board perforations; (C) a first sleeve having a
first sleeve internal surface which defines a first
sleeve perforation, the f;rst sleeve being integral with
the first board with the.first sleeve perforation
associated with the first board perforation; (D) a second
sleeve having a second sleéve internal surface which
defines a second sleeve perforation, the second sleeve
being integral with the seéond board with the second
sleeve perforation associated with the second board

perforation, the second board and the second sleeve
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perforations receiving the first sleeve; and (E) a

divider sleeve having a divider sleeve internal surface
which defines a divider sleeve pefforation, the divider
sleeve being integral with the first board with the
divider sleeve surrounding the first sleeve and with the
divider sleeve interposed between the first and the
secoﬁd board main surfaces so that the divider sleeve
surrounds the second sleeve and the third board
perforation, the divider sleeve being welded to the
second board main surface.

According to a fourth aspect of this invention,.
there is provided a bobbin which comprises (A) a first
board having a first board main surface and a first board
internal surface which defines a first board perforation;
(B) a second board having a second board main surface
opposed to thé first board main surface and second and
third board internal surfaces which define second and
third board perforations; (C) a first sleeve having a
first sleeve internal surface which'&efines a first
sleeve perforation, the first sleeve being integral with
the first board with the first sleeve perforation
associated with the first board perforation; (D) a second
sleeve having a second sleeve internal surface which
defines a second sleeve perforation, the second sleeve
being integral with the second board with the second
sleeve perforation associated with the second board
perforation, the second board and the second sleeve

perforations receiving the first sleeve; and (E) a
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divider sleeve having a divider sleeve internal surface
ﬁhich defines a divider sleeve perforation, the divider
sleeve being integral with the first board with the
divider sleeve surrounding the first sleeve and with the
divider sleeve interposed between the first and the
second board main surfaces so that the divider sleeve
surrounds the second sleeve and the third board
perforation, the divider sleeve being glued to the second
board main surface.

According to a fifth aspect of this invention,
there is provided a bobbin which comprises (A) a first
board having a first board maiﬁ surface and a first board
internal surface which defines a first board perforation;
(B) a second board having a second board main surface
opposed to the first board main surface, a second board
subsidiary surface, and second, third, fourth, and fifth
board internal surfaces which define second, tﬁird,
fourth, and fifth board perforafions; (C) a first sleeve
having a first sleeve internal surface which defines a
first sleeve perforation, the first sleeve being integral
with the first board with the first sleeve perforation
associated with the first board perforation; (D) a second.
sleeve having a second sleeve internal surface which
defines a second sleeve perforation, the second sleeve

being integral with the second board with the second

'sleeve perforation associated with the second board

perforation, the second board and the second sleeve

perforations receiving the first sleeve; (E) a divider
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sleeve having a divider sleeve internal surface which
defines a divider sleeve perforation, the divider sleeve
being integral with the second board with the divider

sleeve surrounding the second sleeve and the third board

‘perforation and with the divider sleeve interposed

between the first and the second board main surfaces so
that the divider sleeve surrounds the first sleeve and is
brought into contact with the first board main surface;
and (F) first and second coupling arms having first and
secgnd COupling.peak portions, the first and the secohd
coupling arms being integral with the first board, the
first and the second coupling arms paésing through the
fourth and the fifth board perforations with the first
and the second coupling peak portions brought into
contact with the second board subsidiary surface.
According to a sixth aspect of this invention,
there is provided a bobbin which comprises (A) a first
board haviné a first board main surface and a first board
internal surface which defines a first board perforation;
(B) a second board having a second board main surface
opposed to the first board main surface, a second board
subsidiary surface, and second, third, fourth, and fifth
board internal surfaces which define second, third,
fourth, and fifth board perforations; (C) a firét sleeve
having a first sleeve internal surface which defines a
first sleeve perforation, the first sleeve being integral
with £he first board with the first sleeve perforation

associated with the first board perforation; (D) a second
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defines a second sleeve perforation, the second sleeve
being integral with the second board_with the second
sleeve perforation associated with the second board
perforation, the second board and the second sleeve
perforations receiving the-first sleeve; (E) a divider
sleeve having a divider sleeve internal surface which
defines a divider sleeve perforation, the divider sleeve
being integral with the first board with the divider
sleeve surrounding the first sleeve and with the divider
sleeve interposed between the first and the second board
main surfaces so that the divider sleeve surrounds the
second sleeve and the third board pgrforation and is
‘brought into contact with the second board main surface;
and (F) first and second coupling arms having first and
second coupling peak portions, the first and the second
doupling arms being integral with the first board, the
first and the second coupling arms passing through the
fourth and the fifth board perforations with the first
and the second coupling peak portions brought into
contact with the second board subsidiary surface.
According to a seventh aspect of this invention,
there is provided a bobbin which comprises (A) a first
board having a first board main surface and a first board
internal surface which defines a first board perforation;
(B) a second board having a second board main surface
opposed to the first board main surface, a second board

subsidiary surface, second and third board internal
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surfaces which define second and third board

perforations, and first and second ditch surfaces which
reach from the second board main surface to the second
board subsidiary surface and define first and second
ditches; (C) a first sleeve having a first sleeve
internal surface which defines a first sleeve
perforation, the first sleeve being integral with the
first board with the first sleeve perforation associated
with the first board perforation; (D) a second sleeve
having a second sleeve internal surface which defines a
second sleeve perforation, the second sleeve being
integral with the second board with the second sleeve
perforation associated with the second béard perforation,
the second board and the second sleeve perforations
receiving the first sleeve; (E) a divider sleeve having a
divider sleeve internal surface which defines a divider
sleeve perforation,'the divider sleeve beiﬁg integral
with the second board with the divider sleeve surrounding
the second sleeve and the third board perforation and
with the divider sleeve interposed between the first and
the second board main surfaces so that the divider sleeve
surrounds the first sleeve and is brought into contact
with the first board main surface; and (F) first and
second coupling arms having first and second coupling
peak portions, the first and the second coupling arms
being integral with the first board, the first and the
second coupling arms passing through the first and the

second ditches with the first and the second coupling
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peak portions brought into contact with the second board
subsidiary surface.

According to an eighth aspect of this invention,
there is provided a bobbin which comprises (A) a first
board having a first board main surface and a first board
internal surface which defines a first board perforation;
(B) a second board having a second board main surface
opposed to the first board main surface, a second board
subsidiary surface, and second and third board internal
surfaces which define second and third board
perforations, and first and second ditch surfaces which
reach from the second board main surface to the second
board subsidiary surface and define first and second
ditches; (C) a first sleeve having a first sleeve
internal surface which defines a first sleeve
perforation, the first sleeve being integral with the
first board with the first sleeve perforation associated
with the first board perforation; (D) a second sleeve
having a second sleeve internal surface which defines a
second sleeve perforation, the second sleeve being
integral with the second board with the second sleeve
perforation associated with the second board perforation,
the second board and the second sleeve perforations
receiving the first éleeve; and (E) a divider sleeve
having a divider sleeve internal surface which defines a
divider sleeve perforétion, the divider sleeve being
integral with the first board with the divider sleeve

surrdunding the first sleeve and with the divider sleeve
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interposed between the first and the second board main
surfaces so that the divider sleeve surrounds the second
sleeve and the third board perforation and is brought
into contact with the second board main surface; and (F)
first and second coupling arms having first and seéond
coupling peak portions; the first and the second coupling
arms being integral with the first board, the first and
the second coupling arms passing through the fifst and
the second ditches with the first and the second coupling
peak portions brought into contact with the second board
subsidiary surface.

According to a ninth asﬁect of this invention,
there is pfovided a transformer which comprises a bobbin,
first and second coils attached to the bobbin, first and
second magnetic cores attached to thé bobbin, andT
first-set and second-set connectors fixed to the bobbin,
wherein: the bobbin comprises (A) a first board having a
first board main surface, a first board subsidiary
surface, and a first board internal surface which defines
a first board perforation; (B) a second board having a
second board main surface opposed to-the first board main
surface, a second board subsidiary surface, and second
and third board internal surfaces which define second and
third board perférations; (C) a first sleeve having a
first sleeve internal surface which defines a firét
sleeve perforation, the first sleeve being integral with
the first board with thelfirst sleeve perforation

associated with the first board perforation; (D) a second



10

15

20

25

_—

Tmsl Wi[i Iiiimi 'i,ﬂiﬁa"ed s THIS s;igggé\g BEEN

sleeve having a second sleeve internal surface which
defines a second sleeve perforation, the second sleeve
being integral with the second board with the second
sleeve perforation associated with the second board
perforation, the second board and the second sleeve
perforations receiving the first sleeve; and (E) a

divider sleeve having a divider sleeve internal surface

- which defines a divider sleeve perforation, the divider

sleeve being integral with the second board with the
divider sleeve surrounding the second sleeve and the
third board perforation and with the divider sleeve
interposed between the first and the second board main
surfaces so that the divider sleeve surrounds the first
sleeve, the divider sleeve being welded to the first
board main surface; thé first coil being attached around
the divider sleeve and being connected to the first-set
connectors, the second coil being attached around the
second sleeve and being connected to the second-set
connectors through the third board perforation; the first
magnetic éore having a first leg, the first magnetic core
being brought into contact with the first board
subsidiary surface with the first leg inserted in the
first sleeve perforatibn, the second magnetic core having
a second leg, the second magnetic core being brought into
contact with the second board subsidiary surface with the
second leg inserted in the first sleeve perforation and

brought into contact with the first leg.
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According to a tenth aspect of this invention,
there is provided a transformer which comprises a bobbin,
first and second coils attached to the bobbin, first and
second magnetic cores attached to the bobbin, and
first-set and second-set connéctors fixed to the bobbin,
wherein the bobbin comprises (A) a first board having a
first board main surface, a first board subsidiary
surface, and a first board internal surface which defines
a first board perforation; (B) a second board having a
second board main surface opposed to the first board main
surface, a second board subsidiary surface, and second
and third board internal surfaces which define second and
third board perforations; (C) a first sleeve having a
first sleeve internal surface which defines a first
sleeve perforation, the first sleeve being integral with
the first board with the first sleeve perforation
associated with the first board perforation; (D) a second
sleeve having a second sleeve internal surface which
defines a second sleeve perforation, the second sleeve
being integral with the second board with the second
sleeve perforation associated with the second board
perforation, the second board and the second sleeve
perforations receiving the first s;eeve; and (E) a
divider sleeve having a divider sleeve internal surface
which defines a divider sleeve perforation, the divider
sleeve being integral with the secohd board with the
divider sléeve surrounding the second sleeve and the

third board perforation and with the divider sleeve
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surfaces so that the divider sleeve surrounds the first
sleeve, the divider sleeve being glued to the first board
main surface; the first coil being attached around the
divider sleeve and being connected to the first-set
connectors, the second coil being attached around the
second sleeve and being connected to the second-set
connectors through the third board perforation:.the first
magnetic-core having a first leg, the first magnetic core
being brought into contact with the first board
subsidiary surface with the first leg inserted in the
first sleeve perforation, the second magnetic core having
a second leg, the second magnetic core being brought into
contact with the second. board subsidiary surface with the
second leg inserted in the first sleeve perforation and
brought into contact with the first leg.

According to an eleventh aspect of this
invention, there is provided a transformer which
comprises a bobbin, first and second coils attached to
the bobbin, first and second magnetic cores attached to
the bobbin, and first-set and second-éet connectors fixed
to the bobbin, wherein the bobbin comprises (A) a first
board having a first boafd main surface, a first board
subsidiary surface, and a first board internal surface
which défines a first board perforation; (B) a second
board having a second board main surface opposed to the
first board main surface, a second board subsidiary

surface, and second and third board internal surfaces
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first sleeve having a first sleeve internal surface which
defines a first sleeve perforation, the first sleeve
being integral with the first board with the first sleeve
perforation associated with the first board perforation;
(D) a second sleeve having a second sleeve internal
surface which defines a second sleeve perforation, the
second sleeve being integral with the second board with
the second sleeve perforation associated with the second
board perforation, the second board and the second sleeve
perforations receiving the first sleeve; and (E) a
divider sleeve having a divider sleeve internal surface
which defines a divider sleeve perforation, the divider
sleeve being integral with the first board with the
divider sleeve surrounding the first sleeve and with the
divider sleeve interposed between the first and the
second board main surfaces so that the divider sléeve
surrounds the second sleeve and the third board
perforation, the divider sleeve being welded to the
second board main surface; the first coil being attached
around the divider sleeve and being connected to the
first-set connectors, the second coil being attached
around the second sleeve and being connected to the
second-set connectors through the third board
perforation; the first magnetic core having a first legq,
the fifst magnetic core being brought into contact with
the first board subsidiary surface with the first leg

inserted in the first sleeve perforation, the second
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magnetic core having a second leg, the second magnetic
core being brought into contact with the second board
subsidiary surface with the second leg inserted in the
first sleeve perforation and brought into contact with
the first legq.

- According to a twelfth aspect of this invention,
there is provided a transformer which comprises a bobbin,
first and second coils attached to the bobbin, first and
second magnetic cores attached to the bobbin, and -
first-set and second-set connectors fixed to the bobbin,
wherein the bobbin comprises (A) a first board having a
first board main surface, a first board subsidiary
surface, and a first board internal surface which defines
a first board perforation; (B) a second board having a
second board main surface opposed to the first board main
surface, a second board subsidiary surface, and second
and third board internal surfaces which define second and
third board perfprations} (C).a first sleeve having a
first sleeve intefgal surface which defines a first
sleeve perforation, the first sleeve being integral with
the first board with the first sleeve perforation
associated with the first board perforation; (D) a second
sleeve having a second sleeve internal sufface which
defines a second sleeve perforation, the second s;eeve
being integral with the second board with the second
sleeve perforation associated with the second board
perforation, the second board and the second sleeve

perforations receiving the first sleeve; and (E) a
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divider sleeve having a divider sleeve internal surface
which defines a divider sieeve perforation, the divider
sleeve being integral with the first board.with the
divider sleeve surrounding the first sleeve and with the
divider sleeve interposed between the first and the
second board main surfaces so that the divider sleeve
surrounds the second sleeve and the third board
perforation, the divider sleeve being glued to the second
board main surface; the first coil being atfached around
the divider sleeve and being connected to the first-set
connectors, the second coil being attached around the
second sleeve and being ¢onnected to the second-set
connectors through the third board perforation; the first
magnetic core having a first leg, the first magnetic core
being brought into contact with the first board
subsidiary surface with the first leg inserted in the.
first sleeve perforation, the second magnetic core having
a second leg, the second magnetic core being brought into
contact with the second board subsidiary surface with the
second leg inserted in the first sleeve perforation and
brought into contact with the first leg.

According to a thirteenth aspect of this
invention, there is provided a transformér which
comprises a bobbin, first and second coils attached to
the bobbin, first and second magnetic cores attached to
the bobbin, and first-set and second-set connectors fixed
to the bobbin, wherein the bobbin comprises (A) a first

board having a first board main surface, a first board



3

This Sheet Has Been Replace

10

15

20

25

N

subsidiary surface, and a first board internal surface

THIS SHEET HAS BEEN
18 REPLACED-

which defines a first board perforation; (B) a second
board having a second board main surface opposed to the
first board main surface, a second board subsidiary
surface, and second, third, fourth, and fifth board
internal surfaces which define second, third, fourth, and
fifth board perforations; (C) a first sleeve having a
first sleeve internal surface which defines'a first
sleeve perforation, the first sleeve being integral with
the first board with the first sleeve perforation
associated with the first board perforation; (D) a second
sleeve having a second sleeve internal surface which
defines a second sleeve perforation, the second sleeve
being integral with the second board with the second
sleeve perforation associated with the second board
perforation, the second board and the second sleeve
perforations receiving the first sleeve; (E) a divider
sleeve having a divider sleeve internal surface which
defines a divider sleeve perforation, the divider sleeve
being integral with the secbnd board with the divider
sleeve surrounding the second sleeve and the third board
perforation and with the divider sleeve interposed
between the first and the second board main surfaces so
that the divider sleeve surrounds the first sleeve and is
brought into contact with the first board main surface;
and (F) first and second coupling arms having first and
second coupling peak portions, the first and the second

coupling arms being integral with the first board, the
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first and the second coupling Arms'paSSing through the
fourth and the fifth board perforations with the first
and the second coupling peak portions brought into
contact with the second board subsidiary surface; the
first coil being attached around the divider sleeve and
being connected to the first-set connectors, the second
coil being attached around the second sleeve and being
connected to the second-set connectors through the third
board perforation; the first magnetic core having a first
leg, the first magnetic core being brought into contact
with the first board subsidiary surface with the first
leg inserted in the fifst sleeve perforation, the second
magnetic core having a second leg, the second magnetic
core being brought into contact with the second board
subsidiary surface with the second leg inserted in the
first sleeve perforation and brought into.contact with
the first leg.

According to a fourteenth aspect of this

‘invention, there is provided a transformer which

comprises a bobbin, first and second coils attached to
the bobbin, first and secopd magnetic cores attached to
the bobbin, and first-set and. second-set connectors fixed
to the bobbin, wherein the bobbin comprises (A) a first
board having a first board main surface, a first board
subsidiary surface, and a first board internal surface
which defines a first board perfofation; (B) a second
board having a second bocard main surface opposed to the

first board main surface, a second board subsidiary
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internal surfaces which define second, third, fourth, and
fifth board perforations; (C) a first sleeve having a
first sleeve internal surface which defines a first
sleeve perforation, the first sleeve being integral with
the first board with the first sleeve perforation
associated with the first board perforation; (D) a second
§leeve having a second sleeve internal surface which
defines a second sleeve perforation, the second sleeve
being integral with the second board with the second
sleeve perforation associated with the second board
perforation, the second board and the second sleeve
perforations receiving the first sleeve; (E) a divider

sleeve having a divider sleeve internal surface which

.defines a divider sleeve perforation, the divider sleeve

being integral with the first board with the divider
sleeve surrounding the first sleeve and with the divider
sleeve interposed between the first and the second board
main surfaces so that the divider sleeve surrounds the
second sleeve and the third board perforation and is
brought into contact with the second board main surface;
first and second coupling arms having first and second
coupling peak portions, the first and the second coupling
arms being integral with the first board, fhe first and
the second coupling arms passing through the fourth and
the fifth board perforations with the first and the
second coupling peak portions brought into contact with

the second board subsidiary surface; the first coil being
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attached around the divider sleeve and being connected to
the first-set connectors, the second coil being attached
around the second sleeve and beiﬁg.connected to the
second-set connectors through the third board
perforation; the first magnetic core having a first leg,
the first magnetic core being brought into contacf with
the first board subsidiary surface with the first leg
inserted in the first sleeve perforation, the_sécond
magnetic core having a second leg, the second magnetic
core being brought into contact with the second'board
subsidiary surface with the second leg inserted in the
first sleeve perforation and brought into contact with
the first leg.

According to a fifteenth aspect of fhis
invention, there is provided a transformer which
comprises a bobbin, first and second coils attached to
the bobbin, first and second‘magnetic cores attached to
the bobbin, and first-set and second-sef connectors fixed
to the bobbin, wherein the bobbin comprises (A) a first
board having a first board main surface, a first board
subsidiary surface, and a first board internal surface
which defines a first board perforation; (B) a second
board having a second board main surface opposed to the
first board main surface, a second board subsidiary
sﬁrface, second and third board internal surfaces which
define second and thiéd board perforations, and first and

second ditch surfaces Which reach from the second board

main surface to the second board subsidiary surface and
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define first and second ditches; (C) a first sleeve
having a first sleeve internal surface which defines a
first sleeve perforation, the first sleeve being integral
with the first board with the first sleeve perforation
aséociated with the first board perforation; (D) a second -
sleeve having a second sleeve internal surface which
defines a second sleeve perforation, the second sleeve
being integral with the second board with the second
sleeve perforation associated with the second board
perforation, the. second board and the second sleeve
perforations receiving the firsf sleeve; (E) a divider
sleeve having a divider sleeve internal surface which
defines a divider sleeve perforation, the divider sleeve
being integral with the second board with the divider
sleeve surrounding the second sieeve and the third board
perforation and with the divider sleeve interposed
between the first and the second board main surfaces so
that the divider sleeve surrounds the first sleeve and is
brought into contact with the first board main surface;
and (F) first and second coupling arms having first and
second coupling peak portions, the first and the second
coupling arms being integral with the firsf board, the
first and the second coupling armé passing through the
first and the second ditches with the first and the
second coupling peak portions brought into contact with
the second board subsidiary surface; the first coil being
attached around the divider sleeve and being connected to

the first-set connectors, the second coil being attached
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second-set connectors through the third board
perforation; the first magnetic core having a first leg,
the first magnetic core being brought into contact with
the first board subsidiary surface with the first leg
inserted in the first sleeve perforation, aid second
magnetic core having a second leg, the second magnetic
core being brought into contact with the second board

subsidiary surface with the second leg inserted in the

first sleeve perforation and brought into contact with

the first leg.

According to a sixteenth aspect of this
invention, there is provided a transformer which
comprises a bobbin, first and second coils attached to
the bobbin; first and second magnetic cores attached to
the bobbin, and first-set and second-set connectors fixed
to the bobbin, wherein the bobbin comprises (A) a first
board having a first board main surface, a first board
subsidiary surface, and a first board internal surface
which defines a first board perforation; (B) a second
board having a second board main surface opposed to the
first board main surface, a second board subsidiary
surface, and second and third board infernal surfaces
which define second and third board perforations, and
first and second ditch surfaces which reach from the
second board main surface to the second subsidiary
surface and define first and second ditches; (C) a first

sleeve having a first sleeve internal surface which
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defines a first sleeve perforation, the first sleeve
being integral with the first board with the first sleeve
perforation associated with the first board perforation;
(D)-a second sleeve having a second sleeve internal

surface which defines a second sleeve perforation, the

second sleeve being integral with the second board with

the secorid sleeve perforation associated with the second
board perforation, the second board and the second sleeve
perforations receiving the first sleevé; (E) a divider
sleeve having a divider sleeve internal surface which
defines a divider sleeve perforation; the divider sleeve
being integral with the first board with the divider
sleeve surrounding the first sleeve and with the divider
sleeve interposed between the first and the second board

main surfaces so that the divider sleeve surrounds the

'second sleeve and the third board perforétion and is.

brought info contact with the second board main surface;
and (F) first and second coupling arms having first and
second coupling peak portions, thé first and the second
coupling arms being integral with the first board, the
first and the second coupling arms passing through the
first and the second ditches with the first and the
second coupling peak portions brought into contact with
the second board'subsidiary surfacé; the'first coii being
attached around the divider sleeve and being connected to
the firsf-set connectors, the second coil being attached
around the second sleeve and being connected to the

second-set connectors through the third board
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perforation; the first magnetic core having a first leg,
the first magnetic core being breught into contaet with
the first board sub51d1ary surface with the flrst leg
inserted in the first sleeve perforatlon, the second

5 magnetic core having a second leg, the second magnetlc
core being brought into contact with the second board
subsidiary surface with the second leg inserted in the
first sleeve perforation and broqght into contact with
the first leg.

10 . Brief Description of the Drawing:

fig. 1l is a perspective view of a conventional
bobbin;?
Fig. 2 is a perspective view of a conventional
transformer; |
15 Fig. 3 ie an exploded perspective view of a
transformer according to a first embodiment of this
invention;
Fig. 4 is a perspective view of the transformer
illustrated in Fig. 3;.
20 Fig. 5 is a partial sectional view of the
transformer illustrated in Fig; 4;
Fig. 6 is an exploded sectional view of the
transformer illustrated in Fig. 4;
Fig. 7 is a sectional view taken along a line 7-7
25 in Fig. 4;
Fig. 8 is an exploded perspective view of a
transformer according to a second embodiment of this

invention;
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Fig. 9 is an exploded sectional view of the
transformer illustrated in Fig. 8;
Fig. 10 is én exploded perspective view of a
transformer according to\a third embodiment of this -
5 invention; and
Fig. 11 is a perspective view of the transformer
illustrated_in'FigZ-lO.

Description of the Preferred Embodiment:

Referring to Fig. 1, a conventional bobbin will
10 first be described for a better understanding of this
invention. The conventional bobbin comprises a sleeve
21, a plurality of divider plates 23, and first and
second end plates 25 and 27. The sleeve 21 has a sleeve
internal surface 28 which defines a sleeve perforation.
15 The divider plates 23 are attached to the sleeve with a
space left between two adjacent ones of the divider
plates 23 and with the divider plates.23lperpendicular to
the sleeve 21. The first and the second end plates 25
and 27 are attached to side ends of the sleeve 21 with a
20 space left between one of.the divider plates 23 and each
of the first and the second end plates 25 and 27.
Referring to Fig. 2, a conveptional transformer
will be described for a better understanding'of this
invention. Similar parts are designated by like
25 referénce numerals.
The cénventional transformer comprises the
bobbin, first and second coils 29 and 31 attached to the

bobbin, a magnetic core (not shown) attached to the
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bobbin, and first-set and second-set connectors 33 and 35
fixed to the bobbin. The first and the second coils 29
and 31 are attached around the sleeve 21 between the
divider plates 23. The first and the second coils 29 and
31 are connected to the first-set and the second-set
connectors 33 and 35, respectively.

In the bobbin and the transformer, inasmuch as
the divider plates 23 do not surround the first coil 29
or the éecond coil 31, it is hardly possible to reliably
insulate the first coil 29 from the second coil 31 by the
divider plates 23. Also, inasmuch as the divider plates
23 are perpendicular to the sleeve 21 and are high in
height, the bobbin and the transformer afe high in
height.

Referring to Figs. 3 to 7, the description will
proceed to a transformer according to a first embodiment
of this invention.

The transformer cémprises a bobbin 41, first and
second coils 43 and 45 attached to the bobbin 41, first
and second magnetic cores 47 and 49 attached to the
bobbin 41, and first-set and seéond-set connectors 51 and
53 fixed to the bobbin 4l.

The bobbin 41 is made of insulating material.

The bobbin 41 comprises first and second boards 55 and
57, first and second sleeves 59 and 61, and a divider
sleeve 63.

The first board 55 has a first board main surface

65, a first board subsidiary surface 67, and a first
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board internal surface 69 which defines a first board
perforation. The second board 57 has a second board main
surface 71 opposed to the first board main surface 65, a
second board éubéidiary surface 73, and second and third
board internal surfaces 75 and 77 which define second and
third board perforatiqns.

The first sleeve 59 has a first sleeve internal
surface 79 which defines a first sleeve perforation. The
first sleeve 59 is integral with the first board 55 with
the first sleeve perforation aésociated with the first
board perforation. The second sleeve 61 has a second
sleeve internal surface 81 which defines a second sleeve
perforation. The second sleeve 61 is integral with the
second board 57 with tﬁe second sleeve perforation
associated with the second 5oard perforation. The second .
board and the second sleeve perforations receive the.
first sléeve.59.

The divider sleeve 63 has a divider sleeve
internal surface 83 which defines a divider sleeve
perforation. The divider sleeve 63 is integral with the
second board 57 with the divider sleeve 63 surrounding
the second sleeve 61 and the third board perforation and
with the divider sleeve 63 interposed between the first
and the second board main surfaces 65 and 71 so that the
divider sleeve 63 surrounds the first sleeve 59. The
divider sleeve 63 ié welded to the first board main
surface 65. The divider sleeve 63 may be glued to the

first board main surface 65.
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The first coil 43 is aftached around the divider
sleeve 63 and is connected to the fifst-set connectors
51. The second coil 45 is attached around the second
sleeve 61 and is connected to the second-set connectors
53 through the third board perforation.

The first magnetic core 47 has a first leg 85.
The first magnetic core 47 is brought into contact with
the first board subsidiary surface 67 with the first leg
85 inserted in the first sleeve perforation. The second
magnetic core 49 has a second leg 87. The second
magnetic core 49 is brouéht into contact with the second’
board subsidiary surface 73 with theISecond leg 87
inserted in the first sleeve perforation and brought into
contact with the first leg 85. A first end portion of
the first magnetic core 47 is brought into contact with a
second end portion of the second magnetic core 49 and is
glued to the second end portion.

Referring to Figs. 8 and 9, the description will
proceed to a transformer according to a second embodiment
of this invention. The transformer comprises similar
parts designated by like reference numerals.

The divider sleeve 63 is integral with the first
board 55 with the divider sleeve 63 surroundiné the first
sleeve 59. The divider sleeve 63 further has a coﬁtact
peak portion 89 which is brought into contact with the
second board main surface 71. The divider sleeve 63
surrounds the second sleeve 61 and the third board

perforation. The second board 57 has first side surfaces
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91 to which the first-set connectors 53 are fixed. The
third board internal surface 75 reaches the first side
surfaces 91.

The second board 57 further has fourth and fifth
board internal surfaces 93 and 95 which define fourth and
fifth board perforations. First and second coupling arms
97 and 99 have first and second coupling'peak portions
and are integral with tﬁe first board 55. The first and
the second coupling arms 97 and 99 pass through the

fourth and the fifth board perforations with the first

-and the second peak portions brought into contact with

the second board subsidiary surface 73.

Referring to Figs. 10 and 11, the description
will proceed to a transformer according to a third
embodiment of this invention. The transformer comprises
similar parts designated by like reference'numerals._

The second board 57 has first and second ditch
surfaces 101 and 103 which reach from the second board
main surface 71. to the second board subsidiary surface 73
and which define first and second ditches. The first and
tﬁe second coupling arms 97 and 99 pass through the first
and the second ditches with the first and the second
coupling peak portions brought into contact with the
second board subsidiary surface 73. The second board 57
has a locating lug 105 which is inserted in the third
board perforation.

While this invention has thus far been described

in conjunction with a few preferred embodiments thereof,
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it will now be readily possible for those skilled in the

art to put this invention into practice in various other
manners. For example, in Figs. 3 to 7, the divider
sleeve 63 may be integral with the first board 55 with
the divider sleeve 63 éurrounding the first sleeve 59.
In this event, the divider sleeve 63 is interposed
between the first and the second board main surfaces 65
and 71 so that the divider sleeve 63 surrounds the sqcond
sleeve 61 and the third board perforation. The divider
sleeve 63 is welded or glued to the second board main
surface 71.

In Figs. 8Ito 11, the divider sleeve 63 may be
integral with the second board 57 with thé divider sleeve
63 surrounding the second sleeve 61 and the third board
perforation. In this event, the divider sleeve 63 is
interposed between £he first and the second board main
surfaces 65 and 71 so that the divider sleeve 63
surrounds the first sleeve 59. The divider sleeve 63 has
the cbntact peak portion 89 which is brought into contact
with the first bbard main surface 65.

Also, the divider sleeve 63 may have not the
contact peak portion 89. 1In this event, the divider
sleeve 63 is directly brought into contact with the first

or the second board main surface 65 or 71.
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WHAT IS CLAIMED IS:

1. A bobbin comprising:

a first board having a first board main surface
and a first board interhal surface which defines a first
board perforation;

a second board having a second board main surface
opposed to said first board main surface and second and
third board internal surfaces which define second and
third board perforations;

a first sleeve having a first sleeve internal
surface which defines a first sleeve perforation, said
first sleeve being integral with said first board with
said first sleeve perfdration associated with said first
board perforation;

a second sleeve having a second sleeve internal
surface which defines a second sleeve perforation, said
second sleeve being integral with said second board with
said second sleeve perforation associated with said
second board perforation, said second board and said
second sleeve perforations receiving said first sleeve;
and

a divider sleeve having a divider sleeve internal
surface which defines a divider sleeve perforation, said
divider sleevé being integral with said second board with
said divider sleeve surrounding said second sleeve and
said third board perforation and with said divider sleeve

interposed between said first and said second board main

'\
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surfaces so that said divider sleeve surrounds said first

(Claim 1 continued)

sleeve, said divider sleeve being welded to said first
board main surface. |

2. A bobbin comprising:

a first board having a first board main surface
and a first board internal surface which defines a first
board perforation;

a second board having a second board main surface
opposed to said. first board main surface and second and
third board internal surfaces which define second and
third board perforations;

a first sleeve having a first sleeve internal
surface which defines a first sleeve perforation, said
first sleeve being integral with said first board with
said first sleeve perforation associated with said first
board perforation;

a second sleeve having a second sleeve internal
surface which defines a second sleeve perforation, said
second sleeve being integral with said second board with
said second sleeve perforation associated with said
second board perforation, said second board and said
second sleeve perforations receiving said first sleeve;
and

a divider sleeve having a divider sleeve internal

‘surface which defines a divider sleeve perforation, said

divider sleeve being integral with said second board with

said divider sleeve surrounding said second sleeve and

_
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(Claim 2 continued)
said third board perforation and with said dividér sleeve
interposed between said first and said second board main
surfaces so that said divider sleeve surrounds said first
sleeve, said divider sleeve being glued to said first
board main surfacé.

3. A bobbin comprising:

a first board having a first board main surface
and a first board internal surface which defines a first
board perforatiqn;-

a second board having a second board main surface
opposed to said first board main surface and second and
third board internal surfaﬁes which define éécond and
third board perforations;

a first sleeve having a first sleeve internal
surface which defines a first sleeve perforation, said
first sleeve being integral with said first board with
said first sleeve perforation associated with said first
board perforation;

a ‘second sleeve ﬁaviné a second sleeve internal
surface which defines a second sleeve perforation, said
second sleeve being integral with said second board with
said second sleeve perforation associated with said
second board perforation, said second board and said
second sleeve perforations receiving said first sleeve;
and

a divider sleeve having a divider sleeve internal

surface which defines a divider sleeve perforation, said

* [ L M 1] *
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divider sleeve being integral with said first board with
‘said divider sleeve surrounding said first sleeve and

25 with said divider sleeve interposéd between said first
and said second board main surfaces so that said divider
sleeve surrounds said second sleeve and said third board
perforation, said divider sleeve being welded to said
second board main surface.

4. A bobbin comprising:

a first board having a first board main surface
and a first board internal surface whiéh defines a first
board perforation;

5 a second board having a second board main surface
opposed to said first board main surface and second and
third board internal surfaces which define second and
.third board perforations;

| a first sleeve having a first sleeve internal
10 surface which defines a first sleeve perforation, said
first sleeve being integral with said first board with
said first sleeve perforation associated with said first
board perforation;

a second sleeve having a second sleeve internal

15 surface which defines a second sleeve perforation, said
second sleeve being integral with said second board with
said second sleeve perforation.aSSOCiated with said
second board perforation, said second board and said
secénd sleeve perforations receiving said first sleeve;

20 and

* € L M s *
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(Claim 4 continued)

a divider sleeve having a divider sleeve  internal
surface which defines a divider sleeve perforation, said
divider sleeve being integral with said first board with-
said divider sleeve surrounding said first sleeve and
with said divider sleeve interposed between said first
and said second board main surfaces so that said divider
sleeve surrounds said second sleeve and said third board
perforation, said divider sleeve being glued to said
second board main surface. |

5. A bobbin comprising:

a first board havihg a first board main surface
and a first board internal surface which defines a first
board perforation;

a second board having a second board main surface
opposed to said first béard main surface, a second board
subsidiary surface, and second, third, fourth, and fifth

board internal surfaces which define second; third,

- fourth, and fifth board perforations;

a first sleeve having a first sleeve internal
surface which defines a first sleeve perforation, said
first sleeve being integral with said first board with
said first sleeve perforation associated with said first
board perforatioﬁ:

a second sleeve having a second sleeve internal
surface which defines a second sleeve perforation, said
second sleeve being integral with said second board with

said second sleeve perforation associated with said

*  C L M s *
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second board perforation, said second board and said
second sleeve perforations receiving said first sleeve;

a divider sleeve having a divider sleeve internal
surface which defines a divider sleeve perforation, said
divider sleeve being integrai with said second board with
said divider sleeve surrounding said second sleeve and
said third board perforation and with said divider sleeve
interposed between said first and said second board main
surfaces so that said divider sleeve surrounds said first
sleeve and'is brought into contact with said first board
main surface; and

first and second coupling arms having first and
second coupling peak portions, said first and séid second
coupling arms being integral with said first board, said
first and said second couéling arms passing through said
fourth and said fifth board perforations with said first
and said second coupling peak portions brought into
contact with said second board subsidiary surface.

6. A bobbin és claimed in Claim 5, said divider
sleeve further having a contact peak portion which is
brought into contact with said first board main surface.

7. A bobbin comprising:

a first board having a first board main surface
and a first board internal surface which defines a first
board perforation;

a second board having a second board main surface

opposed to said first board main surface, a second board

I
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(Claim 7 continued)

sﬁbsidiary surface, and second, third, fourth, and fifth
board internal surfaces which define second, third,
fourth, and fifth board perforations;

a first sleeve having a first sleeve internal
surface which defines a first sleeve perforation, said
first sleeve being integral with said first board with
said first sleeve perforation associated with said first
board perforation;

alsecond sleeve having a second sleeve internal
surface which defines a second sleeve perforation, said
second sleeve being integral with said second board with
said second sleeve perforation associated with said
second board perforation, said second board and said
second sleeve perforations receiving said firsf slee&e;

a divider sleeve having a divider sleeve internal
surface which defines a divider sleeve perforation, said
divider sleeve being integral with said first board with
said divider sleeve surrounding said first sleeve and
with said divider sleeve interposed between said first
and said second board main surfaces so that said divider
sleeve surrounds said second sleeve and said third board
perforation and is brought into contact with said second
board main surféce; and

first and second coupling arms having first and
second coupling peak portions, said first and said second
coupling arms being integral with said first board, said

first and said second coupling arms passing through said

e

|
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(Claim 7 twice continued)

fourth and said fifth board perforations with said first
and said second coupling peak portions brought into
contact with said second board subsidiary surface.

8. A bobbin as claimed in Claim 7, said divider
sleeve further having a contact peak portion which is
brought into contact with said second board main surface.

9. A bobbin comprising:

a first board having a first board main surface
and a first board internal surface which defines a first
board perforation;

a second board having ; second board main surface
opposed to said first board main surféce, a second board
subsidiary surface, second and third board internal
surfaces which define second and third board
perforations, and first and second ditch surfaces which
reach from said second board main surface to said second
board subsidiary surface and define first and second
ditches;

a first sleeve having a first sleeve internal
surface which defines a first sleeve perforation, said
first sleeve being integral with said first board with
said first sleeve pgrforation associated with said first
board perforation;

a second sleeve having a second sleeve internal
surface which defines a second sleeve perforation, said
second sleeve being integral with said second board with

said second sleeve perforation associated with said

_—
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(Claim 9 continued)
second board perforation, said second board and said
second sleeve perforations receiving said first sleeve;

a divider sleeve having a divider sleeve internal
surface which defines a divider sleeve perforation, said
divider sleeve being integral with said second .board with
said divider sleeve surrounding said second sleeve and
said third board perforation and with said divider sleeve
interposed between said first and said second board main
surfaces so that said divider sleeve surrounds said first
sleeve and is brought into contact with said first board
main surface; and

first and second coupling arms having first and
second coupling peak portions, said first and said second
coupling arms being integral with said first board, said
first and said second coupling arms passing through said
first and said second ditches with said first and said
second coupling peak portions brought into contact with
said second board subsidiary surface.

10. A bobbin as claiméd in Claim 9, said divider
sleeve further having a contact peak portion which is_
brought into contact with said first.board main surface.

1l. A bobbin comprising:

a first board having a first board main surface
and a first board internal surface which defiﬁés a first
board perforation;

a second board having a second board main surface

oppoéed to said first board main surface, a second board

A
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(Claim 11 continued)
subsidiary surface, and second and third board internal
surfaces which define second and third board
perforations, and fifst and second ditch surfaces which
10 reach from said second board main surface to said second
board subsidiary surface and define first and sécond
ditches;
a first sleeve ha?ing a first sleeve internal
sﬁrface which defines a first sleeve perforation, said
15 first sleeve being integral with said first board with
said first sleeve perforation associated with said first
board perforation;
a second sleeve'having a second sleeve internal
surface which defines‘a second sleeve perforation, said
20 second sleeve being integral with said second board with
said second sleeve perforation associated with said
second board perforation, said second board and said
secénd sleeve perforations receiving said first sleeve;
and
25 a divider sleeve having a divider sleeve internal
surface which defines a divider sleeve perforation, said
divider sleeve being integral with said first board with
said divider sleeve surrounding said first sleeve and
with said divider sleeve interposed between said first
30 and said second board main surfaces so that said divider
sleeve surrounds said second sleeve and said third board

perforation and is brought into contact with said second

board main surface; and = T

QU
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first and second coupling arms having first and
35 second coupling peak portions, said first and said second
coupling arms being integral with said first board, said
first and said second coupling arms passing through said
first and said second ditches with said first and said
second coupling peak portions brought into contagt with
40  said second board subsidiary surface.

12. A bobbin as claimed in Claim 11, said
divider sleeve further having a contact peak portion
which is brought into contact with said second board main
surface. |

13. A transformer comprising a bobbin, first and
second coils attached to said bobbin, first and second
magnetic cores attached to said bobbin, and first-set and
second-set connectorg fixed to said bobbin, wherein:

5 said bobbin comprises:

a first board having a first board main surface,
a first board subsidiary surface, and a first board
internal surface which defines a first board perforétion;

a second board having a second board main surface

10 opposed to said first board main surface, a second board
subsidiary surface, and second and third board internal
surfaces which define second and third board
perforations;

a first sleeve having a first éleeve internal

15 surface which defines a first sleeve perforation, said

first sleeve being integral with said first board with

* [ L L] s *
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(Claim 13 continued)
said first sleeve perforation associated with said first
board perforation;

a second sleeve having a second sleeve internal
surface which defines a second sleeve perforation, said
second sleeve bein§ integral with said second board with
said secoﬁd sleeve perforation associated with said
second board perforation, said second board and said
second sleeve perforations receiving said first sleeve;
and

a divider sleeve héving a divider sleeve internal
surface which defines a divider sleeve perforation, said
divider sleeve being integral with said second board with
said divider sleeve.surrounding said 'second sleeve and
said third board perforation and with said divider sleeve
interposed between said first and said second board main
surfaces so that said divider sleeve surrounds said first
sleeve, said divider sleeve being welded to said first
board main surface;

said first coil being attached around said
divider sleeve and being connected to said first-set
connectors, said second coil being attached around said
second sleeve and being-connected to said second-set
connectors through said third board perforation;

said first magnetic core having a first leg, said
first magnetic core being brought into contact with said
first board subsidiary surface with said first leg

inserted in said first sleeve perforation, said second

)RR O 1
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magnetic core having a second leg, said second maghetic
core being brought into contact with said second board
subsidiarf surface with said second leg inserted in said
first sleeve perforation and brought into contact with
said first leg.

14. A transformer comprising a bobbin, first and
second coils attached to said bobbin, first and second
magnetic cofes attached to said bobbin, and first-set and
second-set connectors fixed to said bobbin, wherein:

said bobbin comprises:

a first board having a first board main surface,
a first board subsidiary surface, and a first board
internal surféce which defines a first board perforation;

a second board having a second board méin surface
opposed to said first board main surface, a second board
subsidiary surface, and second and third board internal
surfaces which define second and third board
perforations;

a first sleeve having a first sleeve internal
surface which defines a first sleeve'perforatioh, said
first sleeve being integral with said first board with.
said first sleeve perforation associated with said first
board perforation; |

a second sleeve having a second sleeve internal
surface thch defines a second sleeve perforation, said
second sleeve being integral with said second board with

said second sleeve perforation associated with said
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(Claim 14 continued)
second board perforation, said second board and said
second sleeve perforations receiving said first sleeve;
and

a divider sleeve having a divider sleeve internal
surface which defines a divider sleeve perforation, said
divider sleeve being integral with said second board with
said divider sleeve surrounding said second sleeve and
said third board perforation and with said divider sleeve
interposed between said first and said second board main
surfaces so that said divider sleeve surrounds sald first
sleeve, sa1d divider sleeve being glued to sa1d first
board main surface;

said first coil being attached around said
divider sleeve and being connected to said first-set
connectors, said second coil being attached around said
second sleeve ahd being.connected to said second-set
connectors through said third board perforation;

said first magnetic core having a first leg, said
first magnetic core being brought into contact with said
first board subsidiary surface with said first leg

inserted in said first sleeve perforation, said second

magnetic core having a second leg, said second magnetic

core being brought into contact with said second board
subsidiary surface with said second leg inserted in said
first sleeve perforation and brought into contact with

said first leg.
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15. ‘A transformer comprising a bobbin, first and

"second coils attached to said bobbin, first and second

magnetic cores attached to said bobbin, and first-set and
second-set connectors fixed to said bobbin, wherein:

said bobbin coﬁprises:

a first board having a first board main surface,
a first boafd subsidiary surface, and a first board
internal surface which defines a first board perforation;

a second board having a second board main surface
opposed to said first board main surface, a second board
subsidiary surface, and second and third board internal
surfaces which define second and third board
perforations;

a first sleeve having a first sleeve internal

surface which defines a first sleeve perforation, said

first sleeve being integral with said first board with

said first sleeve perforation associated with said first
board perforation;

a second sleeve having a second sleeve internal
surface which defines a second sleeve perforation, said
second sleeve being integral with said second board with
said second sleeve perforation associated with said
second board perforation, said second board and said
second sleeve perforations receiving said first sleeve;
and

a divider sleeve having a divider sleeve internal
surface which defines a divider sleeve perforation, said

divider sleeve being integral with said first board with
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(Claim 15 continued)
said divider sleeve surrounding said first sleeve and
with said divider sleeve interposed between said first
and said second board main surfaces so that said divider
sleeve surrounds said second sleeve and said third board
perforation, said divider sleeve being welded to said
second board main surface;

said first coil being attached around said
divider sleeve and being connected to said first-set
connectors, said second coil being attached around said
second sleeve and being connected to said second-set
connectors through said third board perforation;

said first magnetic core having a first leg, said
first magnetic core.being brought into contact with said
first board subsidiary surface with said first leg
inserted in said first éleeve perforation, said second
magnetic core having a second leg, said second magnefic
core being brought into contact with said second board
subsidiary surface with said second leg inserted in said
first sleeve perforation and brought into contact with
said first leg.

| 16. A transformer comprising a bobbin, first and

second coils attached to said bdbbin, first and second
magnetic cores attached to said bobbin, and first-set and
second-set connectors fixed to said bobbin, wherein:

said bobbin comprises:

a first board having a first board main surface,

a first board subsidiary surface, and a first board
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(Ciaim 16 continued)
internal surface which defines a first board perforation;

a second board having a second board main surface
opposed to said first board main surface, a second board
subsidiary surface, and second and third board internal
surfaces which define second and third board
perforations;

a first sleeve having a first sleeve internal
surface.which defines a first sleeve perforation, said
first sleeve being integral with said first board with
said first sleeve perforation associated with said first
board perforation;

a second sleeve having a second sleeve internal
surface which defines a sécond sleeve perforation, said

second sleeve being integral with said second board with

said second sleeve perforation associated with said

second board perforation, said second board and said
second sleeve perforations receiving said first sleeve;
and |

a divider sleeve having a divider sleeve internal
surface which défines a divider sleeve perforation, said
divider sleeve being integral with said first board with
said divider sleeve surrounding said first sleeve and
with said divider sleeve interposed between said first
and said second board main surfaces so that said divider
sleeve surrounds said second sleeve and said third board

perforation, said divider sleeve being glued to said
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said first coil being attéched around said
divider sleeve and being connected to said. first-set
connectors, said second coil being attached around said
second sleeve and being connected to said second-set
connectors through said third board perforationy

said first maénetic core having'a first leg, said
first magnetic éofe being brought into contact with said
first board subsidiary surface with said first leg.
inserted in said first sleeve perforation, said second
magnetic core having a second leg, said second magnetic
core being brought into contact with said second board
subsidiary surface with séid second leg inserted in said
first sleeve perforation and brought into contact with
said first legq.

17. A transformer comprising a bobbin, first. and

" second coils attached to said bobbin, first and second

magnetic cores attached to said bobbin, and first-set and
second-set connectors fixed to said bobbin, wherein:

said bobbin comprises: |

a first board having a first board main surface,
a first board subsidiary surface, and a first board
internal surface which defines a first board perforation;

a second board having a second board main surface
opposed to said first board main surface, a second board
subsidiary surface, and second, third, fourth, and fifth
board internal surfaces which define second, third,

fourth, and fifth board perforations;
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(Claim 17 continued)

a first sleeve having a first sleeve internal
surface which defines a first sleeve perforation, said
first sleeve being intégral with said first board with
said first sleeve perforation associated with said first
board perforation;

a second sleeve having a second sleeve internal
surface which defines a second sleeve perforation, said
second sleeve being integral with said second board with
said second sleeve perforation associated with said
second board perforation, said secdnd board and said
second sleeve perférations receiving said first sleeve;

a divider sleeve having a divider sleeve internal
surface which defines a divider sleeve perforation, said
divider sleeve being integral with said second board with
said divider sleeve surrounding said second sleeve and
said third board perforation and with said diQider_sleeve
interposed between said first and said second board main
surfaces so that said divider sleeve surrounds said first
sleeve and is brought into contact with said first board
main surface; and

first and second coupling arms having first and
second coupling peak portions, said first and'said second
coupling arms being integral with said first board, said
first and said second coupling arms passing througﬁ said.
fourth and said fifth board perforations with said first
and said second coupling peak portions brought into

contact with said second board subsidiary surface;

A
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(Claim 17 twice continued)

said first coil being attached around said .
divider sleeve and being connected to said first-set
connectors, said second coil being attached around said
second sleeve and being connected to said second-set

45 connectors through said third board perforation; .

said first magnetic core having a first leg, said
first'magnetic core being brought into contact with said
first board subsidiary surface with said first leg
inserted in said first sleeve perforation, said second

50 magnetic coré having a second leg, said second magnetic
core being brought into contact with said second board
subsidiary surface with said second leg inserted in said
first sleeve perforation and brought into contact with
said first legq. |

18. A transformer as claimed in Claim 17, said
divider sleeve further having a contact peak portion
which is brought into .contact with said first board main
surface.

19, A transformer comprising a bobbin, first and
second coils attached to said bobbin, first and second
magnetic cores attached to said bobbin, and first-set and
second-set connectofs fixed to said bobbin, wherein:

5 said bobbin comprises:

a first board haviné a first board main surface,

a first board subsidiary surface, and a first board
' internal surface which defines a first board perforation}
\
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(Cleim 19 continued)

a second board having a second board main surface

opposed to said first board main surface, a second board

subsidiary surface, and second, third, fourth, and fifth
board internal surfaces which define second, third,
fourth, and fifth board perforations;

a first sleeve having a first sleeve internal
surface which defines a first sleeve perforation, said
first sleeve being integral with said first board with-
said first sleeve perforation associated with said first
board perforation; |

a second sleeve having a second sleeve internal
surface which defines a second sleeve perforation, said
second sleeve being integral with said second board with
said second sleeve perforation associated with said
second board perforation, said second board and said .
second sleeve perforations receiving said first sleeve:

a divider sleeve having a divider sleeve internal
surface which defines a divider sleeve perforation, said
divider sleeve being integral with said first board with
said divider sleeve surrounding said first sleeve and
with said divider sleeve interposed between said first
and said second board main surfaces so that said divider
sleeve surrounds said second sleeve and said thlrd board
perforation and is brought into contact with said second
board main surface;

first and second coupling arms having first and

second coupling peak portions, said first and said second
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(Claim 19 twice continued) —d.
coupling arms being integral with said first board, said -
first and said second coupling arms passing through said
fourth and said fifth board perforations with said first
and said second coupling peak portions brought into
contact with said second board subsidiary surface;

said first coil being attached around said
divider sleeve and being connected to said first-set
connectors, said second coil being attached around said
second sleeve and being connected to éaid second-set
connectors through said third board perforatioh;

said first magnetic core having a first leg, said
first magnetic core béing brought into contact with said
first board subsidiary surfgce with said first leg
inserted in said first sleeve perfdration, said second
magnetic core having a second leg, said second magnetic
core being brought into contact with said second board
subsidiary surface with said second leg inserted in said
first sleeve_perforation and brought into contact with
said first legq.

20. A transformer as claimed in Claim 19, said
divider sleeve further having a contact peak portion
which is brought into contact with said second board main
surface.

21. A transformer comprising a bobbin, first and
second coils attached to said bobbin, first and second
magnetic cores attached to said bobbin, and first-set and

second~set connectors fixed to said bobbin, wherein:
—_—
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(Claim 21 continued)

said bobbin compriées:

a first board having a first board main surface,
a first board subsidiary surface, and a first board
internal surface which defines a first board perforation;

a second board having a second board main surface
opposed to said first board main surface, a second board
subsidiary surface, second and third board internal
surfaces which define second and third board
perforations, and first and second ditch surfaces which
reach from said second board main surface to said second
board subsidiary surface and define first and second
ditches;

a first sleeve having a first sleeve internal
surface which defines a first sleeve perforation, said
first sleeve being integral with said first board with
said first sleeve perforation associated with said first
board perforation; |

" a second sleeve having a second sleeve internal
surface which defines a second sleeve perforation, said
second sleeve being integral with said second board with
said second sleeve perforation associated with said
second board perforation, said second board and said
second sleeve perforations receiving said first sleeve;

a divider sleeve having a divider sleeve internal
surface which defines a divider sleeve perforation, said
divider sleeve being integral with said second board with

said divider sleeve surrounding said second sleeve and
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(Claim 21 twice continued)
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said third board perforation and with said divider sleeve
interposed between said first and said second board main
surfaces so that said divider sleeve surrounds said first
sleeve and is brought into contact with said first board
main surface; and
first and second coupling arms having first and
second Qoupling peak portions, said first and said.second
coupling arms being integral with said first board, said
first and said second céupling arms passing through said
first and said second ditches with said first and said
second coﬁpling beak portions brought into contact with
said second board subsidiary surface;
said first coil beihg attached around said

divider sleeve and being connected to said first-set
connectors, said second coil being attached around said
second sleeve and being connected to said second-set
connectors through said third board perforation;

" said first magnetic core havipng a first leg,
said first magnetic core -being brought into contact with
said first board subsidiary surface with said first leg |
inserted in said first sleeve perforation, aid second
magnetic core haviﬁg a seqond leg, said second magnetic
core being brought into contact with said second board
subsidiary surface with said second leg inserted in said
first sleeve perforation and brought into contact with
said first leg. t
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22. A transformer as claimed in Claim 21, said
divider sleeve further having a contact peak portion
which is brought into contact with said first board main

surface.

-

J

23. A transformer comprising a bobbin, first and
second coils attached to said bobbin, first and second
magnetic cores attached to said bobbin, and first-set and
second-set connectors fixed to said bobbin, wherein:

said bobbin comprises:

a first board having a first board_main surface,
a first board subsidiary surface, and a first board
internal surface which defines a first board perforation;

a second,boa;d having a second board hain surface
opposed to said first‘board'main surface, a second board
subsidiary surface, and second and third board internal
surfaces which define second andlthird board
perforations, and first and second ditch surfaces which
reach from said second board main surface to said second
subsidiary surface and define first and second ditches;

a first sleeve having a first sleeve internal
surface which defines a first sleeve perforation, said
first sleeve'béing integral with said first board with

said first sleeve perforation associated with said first

board perforation;

a second sleeve having a second sleeve internal
surface which defines a second sleeve perforation, said
second sleeve being integral with said second board with

said second sleeve perforation associated with said
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(Claim 23 continued)'

57

25 second board perforation, said second board and said
second sleeve perforations receiving said first sleeve;

a divider sleeve having a divider sleeve internal
surface which defines a divider sleeve perforation,.said
divider sleeve being integral with said first board with

30 said divider sleeve surrounding said first sleeve and
with said divider sleeve interposed between said first
and said second board main surfaces so that said divider
sleeve surrounds said second sleeve and said third board
perforation and is brought into contact with said second

35 board main surface; and

first and second coupling arms having first and
second coupling peak bortions, said first and said second
coupling arms being integral with said first board, said
first and said second coupling arms passing through said

40 first and said second ditches with said first and said
second coupling peak portions brought into contact with
said second board subsidiary surface;

said first coil being attached around said
divider sleeve and being connected to said first-set

45 connectors, said second coil being attached around said
second sleeve and being connected to said second-set
connectors through said third board perforation;

said first magnetic core having a first leg, said
first magnetic core being brought into contact with said

50 first.board subsidiary surface with said first leg

inserted in said first sleeve perforation, said second
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58

magnetic core having a second leg, said second magnetic
core being brought into contact with said second board
subsidiary surface with said second leg inserted in said
55 first sleeve perforation and brought into contact with
said first legq.
24. A transformer as claimed in Claim 23; said
divider sleeve further having a contact peak portion

which is brought into contact with said second board main

surface.
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