Umted States Patent nél
Okano

an 3’_,7;50,073_‘
(4s1 July 31,1973

[54] COIL BOBBIN
[75] Inventor:
[73] Assignee:

Kohei Okino, Saitamab,‘J apan

Kabushiki Kaisha Tamura
Seisakusho, Tokyo, Japan

May 26, 1972
257,169

[22] Filed:
[21] Appl. No.:

130] Foreign Application Priority Data

July 29, 1971 Japan.............. eeeteeesesen: 46/67391
[52] US.Cl............ 336/198, 242/118.41, 336/208
[51] IRt Cleciieic oo eseansione, HO1r 27/30
[58] Field of Search.............icooevineinin. 336/198, 208;
, | 242/118.41
[56] " References Ctte_d. o N
UNITED STATES PATENTS ,
3,644,156  2/1972 . Petriniak et al. ............... 336/1_98 X

"10/1971 Huntet al.........coouverenncnne 336/198 X

3,609,859

3,652,968 3/1972 -Jackston et al.... 336/208 X
3,605,055 - 9/1971  Grady.....cvvrivniirinirinas 336/208
3,661,342~ 5/1972 336/208 X
2,066,396  1/1937 336/198 X
2,355,477 - 8/1944 '336/198 X

Primary Examiner—Thomas J. Kozma »
Attorney—Richard K. Stevens, Roger L. Hansel
etal.

[571 ABSTRACT

This invention relates to a coil bobbin. Said coil
bobbin comprises a pair of coil bobbin members
identical in shape and each comprising a box-shaped
body formed with flanges at opposite ends of the
body to define ‘a coil chamber therebetween on
the outer periphery of the body, and an:insulating
frame adapted to mount said pair of coil bobbm
members on opposite sides thereof.

6. Claims, 5 Drawing Figures
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COIL BOBBIN

This invention relates to coil-bobbins; and more par-
ticularly it is concerned with a coil bobbin for a trans-
former which provides the transformer with sufficiently
great creeping distances to withstand -a high voltage
and which has high mechanical strength. '

Generally, coil bobbins for transformers of the prior
art have insulating frames for the iron core disposed be-
tween the primary coil chamber and the secondary coil
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chamber and between the primary coil chamber and

the iron core respectively so as to provide the trans-

formers with sufficiently great creeping distances to-

withstand a high voltage.

In conventional transformers, ‘the insulating frames.

for the iron core should be formed separately from coil
bobbins, since the coil bobbins are in fixed form-and
the shape of the iron core is determined magnetically.

Stated differently, the shape and. configuration of the:

insulating frames arranged between the coil chambers

and between the coil chamber-and the iron core respec-

tively may. vary depending on the form of the coil bob-
bin and the shape of the iron core. Thus, the provision
of transformers with sufficiently great: creeping dis-
tances to withstand a high voltage inevitably renders
the shape and. configuration of coil bobbins complex:
This makes it necessary to fabricate a coil ‘bobbin in
several pieces and assemble them to. produce a coil
bobbin “unit instead of producing ‘it .inone piece. by

molding. As a result, conventional c¢oil bobbins are low:

in mechanical strength. : : .
The use of conventional coil bobbins produced in this
way necessarily makes it impossible to:provide trans-

formers which are low in cost, reliable in performance
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and high in mechanical strength; because assemblingof 35

the parts requires a lot of labor. .

This invention obviates' the aforementioned disad-.
vantages of the prior art. Accordingly an-object of this:

invention is to provide a coil bobbin; low in cost and re-
liable in performance, which is constructed such- that
sufficiently great creeping:distances are provided be-
tween the coil chambers and between the coil cham:-
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bers and the iron core respectively so that the trans- -

former can withstand a high voltage when the coil bob-
bin according to this invention is used, and which. per-
mits to save labor in assembling the parts to produce a
transformer and: increase the productivity thereof.
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Another object of the invention is to provide a coil. -

bobbin composed of a plurality of coil bobbin members

having an insulating frame adapted to be inserted be-
tween the coil bobbin members so as to increase the
creeping distance between:the coil'chambers.
Another object of the invention-is to provide a coil
bobbin of high mechanical strength:in which the insu-
lating frame.is formed on-opposite surfaces of the base

thereof with coil bobbin.chambers for receiving therein.

the respective coil bobbin members, so that the coil

chambers are spaced.apart from-each: other a suffic

ciently great creeping. distance to: enable the trans-
former using the coil bobbin according to this invention
to withstand a high voltage: . - ‘

Still another object of the invention: is to‘provide a
coil bobbin in which the insulating frame is formed on
one surface of the base thereof with side walls disposed
at three sides of the base, portions of the side walls dis-

posed at opposite sides of the base each:being provided:

with an auxiliary wall member- projecting horizontally

60

2

inwardly from the top of each side wall portion so as to
define one ‘coil bobbin: chamber by the side walls, so
that the creeping:distance between the coil in one coil
chamber and the iron core:can be increased and assem-
bling of the parts can be facilitated.

Still another object of the invention is to provide a
coil bobbin in which an insulating: frame. for the iron
core. is disposed ‘on the auxiliary wall members pro-
vided on the side walls defining one: coil bobbin cham-
ber and the ‘iron core is inserted into the coil bobbin
through the insulating frame for the iron core, so that
the creeping distance between the coil in one coil
chamber-and the iron core ‘can be increased and the
transformer incorporating the.coil bobbin according to
this invention can withstand a high voltage.

A further object of the invention is to provide a coil

“bobbin of high-mechanical strength in which the plural--
‘ity-of coil bobbin . members are each formed with a pro-

jection disposed substantially in the middle of one por-
tion of the flange formed at one end of the body of the
coil ‘bobbin member, and the base of -the insulating
frame constituting the- base for the two coil bobbin-
chambers is formed with openings in positions corre-
sponding-to the projections formed in the two coil bob-
bin :members, so that the coil bobbin members can. be
accurately positioned in - the respective  coil bobbin
chambers. ’ ‘ S S .

A further object of the invention is to provide a coil
bobbin in which the provision of the flanges.in the coil
bobbin'members imparts- high mechanical -strength' to
the coil bobbin and increases the creeping distance be-
tween the coils and the iron core sufficiently to enable
the transformer incorporating ‘the coil bobbin accord-
ing 'to this invention to withstand a high voltage.

Additional and other objects of the ‘invention as well
as:features and advantages thereof will become evident
from the description set forth hereinafter when consid-
ered in'conjunction: withthe accompanying drawin gs;
in:which:. ‘ : '

FIG. 1 is an-exploded perspective view of a trans.
former comprising an iron core composed of a lami:
nated iron ‘core member of the E type and a laminated
iron core-member of the I type and incorporating the
coil bobbin according to this invention;

FIG: 2 is a vertical sectional view of the ‘coil bobbin
according to:this invention; - 5 :

FIG. 3 is a vertical sectional view of the transformer
of FIG. 1; )

FIG. 4 is a perspective view of another form of the
insulating frame for the iron core;'and

FIG. 5 is a perspective view of still another form of
the insulating frame for the iron core. '

‘The embodiment of the invention.shown in FIG. 1 to
FIG. 3 will now be. described. The coil bobbin.shown
is composed-of a pair:of coil bobbin members 1, 2iden--
tical in-shape which are made of a synthetic resinous
material or-other insulating material: Coil bobbin-mem-
bers 1, 2. each has a box-shaped body- 3 formed with
flanges 4,'5 on opposite ends thereof respectively to de-
fine a coil chamber 6 therebetween on the outer pe-
riphery-of body 3 which has a central axial space 7
therein for the-iron core to extend therethrough. One
flange 4 of coil bobbin members 1, 2 is'formed with a
projection-8'disposed substantially:in the middle of one
portion of the flange while the other flange S is formed
with lead wire engaging portions'9:in a pair of opposite
portions- thereof. :
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10 designates an insulating frame formed integrally
from a synthetic resinous material or other insulating
material and comprising a base 11 on which is formed
a coil bobbin chamber 12 divided into a primary coil
bobbin chamber 13 and a secondary coil bobbin cham-
ber 14 disposed on thé upper surface and the lower sur-
face of base 11 respectively.

The primary coil bobbin chamber 13, which is re-
quired to withstand a higher voltage than the secondary
coil bobbin chamber 14, is defined by side walls 18
formed integrally with the base 11 of insulating frame
10 and disposed at three sides of the upper surface of
the base, the portions of the side walls disposed at op-
posite sides of the base each being provided with an
auxiliary wall member 17 extending horizontally in-
wardly from the top of each side wall 18. The primary
coil bobbin chamber 13 is shaped identically in a plan
view with the flanges 4 of coil bobbin members i, 2.
The base 11 of insulating frame 10 is formed with an
axial space 15 in the central portion for the iron core
to extend therethrough. An opening 16 is formed at
one of the four sides of base 11 which has no side wall
so as to permit coil bobbin member 1 to be inserted
therethrough into chamber 13.

The lower voltage coil bobbin chamber 14 is defined
by side walls 20 formed integrally with the base 11 of
insulating frame 10 and disposed at three sides on the
lower surface of the base. An opening 19 is formed at
one of the four sides of base 11 which has no side wall
to permit coil bobbin member 2 to be inserted there-
through into chamber 14. The opéning 16 for chamber
13 formed on the upper surface of base 11 is disposed
at a side opposite to the side at which the opening 19
for chamber 14 is formed on'the lower surface thereof.
The secondary coil bobbin chamber 14 is shaped iden-
tically in a plan view with the flanges 4 of coil bobbin
members 1,-2. The base plate 11 of insulating frame 10
is formed with an opening 21 in each of opposite mar-
ginal portions thereof for receiving therein one of the
projections 8 formed on the opposite portions of the
flanges 4 of coil bobbin members 1, 2.

22 is an insulating frame for the iron core formed in-
tegrally and made of the same material as insulating
frame 10. Insulating frame 22 for the iron core com-
prises a box-shaped body 24 formed therein with an
axial space 23 for inserting the iron core therethrough
and including a flange 25 provided at one end of body
24, Flange 25, which is slightly smaller than but sub-
stantially of identical shape as the flanges 4 of coil bob-
bin members 1, 2, is formed integrally with side walls
26 disposed at opposite portions of the flange 25.

27 is an iron core composed of silicon steel plates ar-
ranged in laminated form and comprising a laminated
iron core member 28 of the E type and a laminated iron
core member 29 of the I type.

The coil bobbin according to this invention is con-
structed as aforementioned. To produce a coil bobbin
unit, a primary coil 30 is wound on the outer periphery
of the body 3 in the coil chamber 6 of coil bobbin mem-
ber 1, which is inserted in the primary coil bobbin
- chamber 13 in insulating frame 10. A secondary coil 31
is wound on the outer periphery of the body 3 in the
coil chamber 6 of coil bobbin member 2, which is in-
serted in the secondary coil bobbin chamber 14 in insu-
lating frame 10. The projections 8 formed in the flanges
4 of coil bobbin members 1, 2 are received in the open-
ings 21 formed in the base 11 of insulating frame 10 so
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that the two coil bobbin members 1, 2 may be firmly
held in position in the respective coil bobbin chambers.
The body 24 of insulating frame 22 for the iron core
is inserted from above in the central axial space 7 in the
coil bobbin member 1 disposed in primary coil bobbin
chamber 13, so that the underside of the flange 28 of
frame 22 is maintained in contact with the upper sur-
faces of auxiliary wall members 17 of insulating frame
16. o . . S
“ The center leg of laminated iron core 28 of the E type
is inserted from below in the rectangular space 7 in the

* coil bobbin member 2 disposed in secondary coil bob-
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bin chamber 14 and laminated iron core 29 of the |
type is placed on the flange 25 of insulating frame 22
for the iron core so that end surfaces of the three legs
of iron core 28 may be brought into contact with the
underside of iron core 20. Thus, a transformer is pro-
duced. '

In the transformer produced in this way, the creeping
distance between a primary. coil 30 and a secondary
coil 31 is sufficiently large, due to the presence of insu-
lating frame 10 and the flanges 4 of coil bobbin mem-
bers.1, 2, to enable the transformer to. withstand a high
voltage, and the creeping distance between primary
coil 30 and iron cores 27 is sufficiently large, due to the
presence of the auxiliary wall members 17 of insulating
frame 10 and the insulating frame 22 for the iron core,
to enable the transformer to withstand a high voltage.

FIG. 4 and FIG. § show modified forms of insulating
frame 22 for the iron core. The insulating frame shown
in FIG. 4 is formed with two ledges 25 each extending

. horizontally outwardly from one of two opposite sides
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of the axial space 23 in box-shaped body 24 and having
the same width as body 24, and two side walls 26 inte-
gral with body 24 and each extending vertically from
one of two opposite 'sides of axial space 23 at which
there are no ledges 25 for guiding iron core 27 in its
movement through rectangular space 23. S
The insulating frame 22 shown in FIG. 5 is similar to
the insulating frame 22 shown in FIG. 4 except that the
former lacks the side walls 26 of the latter. The use of
the two forms of insulating frame 22 shown in FIG. 4
and FIG. § also increases the creeping distance be-
tween, the primary coil and the iron core, although the
absence of the side walls 26 reduces the creeping dis-
tance that much. : . =
From the foregoing description, it will be appreciated
that the coil bobbin according to this invention is con-
structed such that it is possible to increase the creeping
distance between the coils and the creeping distance

_between the coil and the iron core to enable the trans-

former ‘to withstand a high voltage. Besides, the coil
bobbin has high mechanical strength and can be pro-
duced readily because it can be produced by molding
on a mass production basis. ' ‘

What is claimed is: .

1. A coil bobbin comprising a pair of coil bobbin
members identical in shape and an insulating frame re-
ceiving said coil bobbin members, each of said coil -
bobbin member having a body formed with a central
axial space for receiving therein an iron core and
formed with flanges at opposite ends of the body to de~
fine a coil chamber therebetween on the outer periph-
ery of the body, said insulating frame having a base
formed with a central axial space for receiving therein
said iron core and formed on opposite surfaces thereof
with side walls extending vertically to define two coil
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bobbin chambers each disposed on oné of the two sur-
faces of the base, each of said two coil bobbin cham-
bers being formed at one side thereof with an opening
for.inserting one of the coil bobbin members. there-
through into the respective coil bobbin chamber.

2. A coil bobbin as claimed in claim 1 wherein one
of said two coil bobbin chambers is for secondary coil
bobbin and the other is for primary coil bobbin which
is required to withstand a higher voltage than the sec-
ondary coil bobbin, and one of said openings for said
two coil bobbin chambers for inserting the coil bobbin
members- therethrough is disposed at a side opposite
the side at which the other opening is disposed.

3. A coil bobbin as claimed in claim 2 wherein said
side walls extending vertically and defining at least one
coil bobbin chamber is formed with a pair of auxiliary
wall members extending horizontally inwardly from the
top of said side walls and said auxiliary wall members
cover a portion of one surface of the flange of said coil
bobbin member . ‘ ; -

4. A coil bobbin as claimed in claim 3 further com-
prising an insulating frame for the iron core having a
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box-shaped body formed with a central axial space for

.receiving therein the iron core and received in said cen-

tral axial spaces of the pair of coil bobbin members and
said insulating frame for the coil bobbin members, said
body being formed at an upper end thereof with a
flange so as to contact with the upper surface of the
flange of said one of the coil bobbin members.

5. A coil bobbin as claimed in claim 4 wherein said

flange of the insulating frame for the iron core is

formed with side walls disposed at opposite portions
thereof. o R

6. A coil bobbin as claimed in claim 1 wherein one
portion of the flange provided at one end of each of
said pair of coil bobbin members is formed therein with
a projection, and two openings are formed in the base
of the insulating frame having the coil bobbin chambers
formed thereon in positions corresponding to the pro-
jections formed on the flanges of the coil bobbin mem-
bers, the said projections formed in.the coil bobbin
members interfitting with the openings formed in the

base plate of the insulating frame.
* %k k * %
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