SPECI FI CATI ON  FI RE- RESI STANT CONNECTOR FOR CABLE
TECHNI CAL FI ELD [0001] The present invention rel ates
to a fire-resistant connector for cable and
specifically relates to a fire-resistant connector
for cable used in a trunk cable, branched cable, etc.
BACKGROUND ART [0002] In general, a connector for
cabl e has a configuration where a socket, connected
to a power supply side cable, and a plug, connected
to a load side cable, are fitted together to make an
el ectrical connection. As a conventional exanple of
such a connector for cable, there is known a
connector described in Patent Docunent 1. Wth this
connector, a socket and a are respectively
attached to respectiSEEGY %@ﬁaﬁ of cables, and an
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insulatingly covering a plurality of the lead wires
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Publ i shed Unexani ned
BACKGROUND ART
[0002] Ingeneral, aconnector for cablehas aconfiguration
where a socket, connected to a power supply side cable, and
a plug, connected to a load side cable, are fitted together
to make an electrical connection.

As a conventional example of such a connector for cable,
there is known a connector described in Patent Document 1. With
this connector, a socket and a plug are respectively attached
torespective front ends of cables, and anelectrical connection
is made by a pin-like electrode member being fitted into a
recessed electrode member. In each of the socket and the plug,
a plurality of the electrode members are sealed and fixed in
a state of being electrically insulated from each other by a
resin. A base end of each electrode member is connected to
a lead wire. Each cable is configured by insulatingly covering

a plurality of the lead wires with a resin, etc.

[0003] Patent Document 1: Japanese Published Unexamined



1 Uility Model Application No. HO5-73880 DI SCLOSURE
OF THE | NVENTI ON PROBLEM TO BE SOLVED BY THE | NVENTI ON
[ 0004] However, with such a conventional connector
configuration, when the cable including the connector
beconmes danmaged due to fire, etc., there were no
means of protecting the connector. The present
inventor thus added a fire -resistant structure to a
connector for cable and thereby devel oped a
fire-resistant connector capable of supplying power
froma power supply to a load for only a required
ti me even upon receiving damage due to fire. Further,
it was found that by incorporating a fuse in the

connector, the |oad, etc., can beﬁgrotected in a case
Utihire MedelypPRiicabien NeesHORr 23889 wires) contact
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the connector.

The present inventor thus addedafire-resistant structure
to a connector for cable and thereby developed a fire-resistant
connector capable of supplying power from a power supply to
a load for only a required time even upon receiving damage due
to fire. Further, it was found that by incorporating a fuse
in the connector, the load, etc., can be protected in a case
where lead wires (core wires, element wires) contact each other
and become short-circuiteddue to combustionof acoveringmember
by fire, etc., and based on this finding, the present inventor
came to complete the present invention.

[0005] An object of the present invention is to provide
afire-resistant connector for cable capable of supplying power
with stability to a load even in case of fire, etc.

Another object of the present invention is to provide

a fire-resistant connector for cable capable of protecting a

load from a current overload due to short-circuiting in a fire,



|l oad froma current overload due to short-circuiting
inafire, 2 etc. MANS FOR SOLVI NG THE PROBLEM
[00061 A first aspect of the present invention
provides a fire-resistant connector for cable
including: a plurality of electrode nenbers,
respectively connected to respective front ends of a
plurality of core wires of a cable; and a connector
body, in which connection portions of the el ectrode
menbers and the core wires are sealed in resin; and
where , in the connector body, a disk, made of
ceramc, is sealed at a base end side of the core
wires wwth respect to the connection portions so as
to be perpendicular to an axial direction of the core
et@ires, a plurallty of penetrating holes, penetrating
ness _direction of the disk, are
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a high-vol tage power distribution

body, in which connection portions of the electrode members
and the corewires are sealedinresin; andwhere, in the connector
body, a disk, made of ceramic, is sealed at a base end side
of the core wires with respect to the connection portions so
as to be perpendicular to an axial direction of the core wires,
a plurality of penetrating holes, penetrating through in a
thickness direction of the disk, are formed spaced apart along
a circumferential direction of the disk, the core wires are
respectively inserted through the penetrating holes, and the
core wires at the connection portions are respectively covered
with a tape, made of glass mica, so that outer diameters of
the core wires are made larger than inner diameters of the
penetrating holes.

This connector for cable is used in a cable or a cord
and can be applied to both a high-voltage power distribution
line and a low-voltage power distribution line.

Any load may be used. Examples of the load include an



line and a | owvol tage power distribution |ine. Any

| oad may be used. Exanples of the load include an 3
illumnating | anp, electrical distribution equipnent,
etc. There is also no restriction in the nunber of
the el ectrode nenbers (pin type el ectrodes or socket
type el ectrodes) of the fire-resistant connector for
cabl e. For exanple, there may be three pins
conpatible with a single-phase, 3-wire system or
four pins conpatible with a 3-phase, 4-wire system
Each el ectrode nenber is connected to a core wire
(element wire or lead wire) . Each core wire is
formed, for exanple, by bundling together a plurality
of copger Wi res, covering the copper wwres wth a

ilippgna éPStbﬁPPviﬁb?ﬁﬁﬁ%@aﬁaﬂéﬁFgFPuﬁﬁantﬁ@PéHF?BF' etc.

oo B L5 bl Bt aP St ol Ve Rubhbi bR eSHibae
e
£ fR TP draf PoaSEELEBE PROERE0 fo 1 & SldphBll) nore may

pe CALEd 10 rb%n?aﬁ:&tbrl%d%itﬁeﬁb@{ﬁgié‘-ﬁ{‘aéé‘?’tﬁf%iif@ system,

I esi n e cor Wwres ar e. mut ual ! Yy Spaced apart
orPRYer Gy dBhpdtih 1A tH BeS-PRESE, I £SPEES i sPdtem. Each

inserted through the penetrating holes bored at

elspttede MEmtbeis ebnhbetddsko Pawe wire (element wire or
lead wire). Each core wire is formed, for example, by bundling
together a plurality of copper wires, covering the copper wires
with a fire-resistant, inorganic material, and thereafter
covering with a resin, etc., and the plurality of core wires
arecoveredwitharesintoformthe cable. Theelectrodemembers
and the core wires, both of which are conductors, are connected,
for example, by crimping.

The electrode members are electrically insulated from
each other by being spaced apart and embedding the electrode
members in an insulating resin.

The core wires are mutually spaced apart physically by
the core wires being respectively inserted through the
penetrating holes bored at spaced positions of the disk spacer,
which is a fire-resistant member and is made, for example, of
ceramic. This prevents mutual short-circuiting among the core

wires in the connector when the resin that is the outer sheath



which is a fire-resistant nenber and is nade, for

exanple, of ceramc. This prevents nutual

short-circuiting anong the core wres in the

connector when the resin that is the outer sheath 4

conmbusts. Wth regard to the ceramc disk that is the

fire-resistant nenber, that of any of various shapes

may be wused. [0007] Wth the fire-resistant connector

for cable according to the first aspect, even when

the connector is exposed to high tenperatures due to

a fire, etc., and the connector body (nmade of resin)

is lost by conbustion and the el ectrode nenbers and

the core wires becone exposed, the el ectrode nenbers

and the core wires are held in nutually_ spaced states
cophushe. JWith spagar). tonthguesmapicndisk that is the

_short-circuiting anon the core wires is prevented
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tape made of glass mca. The tape can further be

body (made of resin) is lost by combustion and the electrode
members and the core wires become exposed, the electrode members
and the core wires are held in mutually spaced states by the
disk (spacer). Comnsequently, mutual short-circuiting among
the core wires is prevented and supplying of electricity to
the load is secured for a predetermined time. Lighting of an
emergency lamp, etc., during a fire can thus be ensured to help
evacuation be performed safely, etc. As the disk, that made
of high-purity alumina is favorable. This is because an
insulating property of the disk can then be maintained even
when heated to 500°C.

Furthermore, the core wires can be protected from high
heat by the tape made of glass mica. The tape can further be
covered with a tape made of silicone resin, etc. Although the
silicone resin tape, etc., combusts, for example, in an

atmosphere of high temperature, it eliminates the possibility

of occurrence of an insulation fault upon combustion of a



covered with a tape nmade of silicone resin, etc.

Al t hough the silicone resin tape, etc., conbusts, for
exanple, in an atnosphere of high tenperature, it
elimnates the possibility of occurrence of an
insulation fault upon conmbustion of a 5 covering
insulator (resin, etc.). Furthernore, when the disk
made of ceramic is exposed to a high-tenperature
state, the insulating property of the disk decreases.
Thus, by winding the tape nmade of glass m ca around
the core wires, nmutual short-circuiting anong the
core wires can be prevented. Further, by w nding the
tape made of glass mica around the core wres, the
core wires, which have been jnserted through the
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penetrating holes of the disk, can be prevented from falling

out from the penetrating holes.

Also, because the core wires are mutually spaced apart
by the disk made of ceramic, short-circuiting can be prevented
and a function as a connector can be maintained during a fire.
Because the core wires are also covered with the tape made of
glassmica, the fire-resistance performance and heat resistance
of the covering can be maintained at a higher level.

Still further, because the connection portions are larger
in diameter than the penetrating holes, in a case where the
connector body is formed by injection molding and amolten resin
is supplied at a predetermined pressure upon setting the
electrode members, the connection portions, and the disk in
a mold, positioning of the disk and the connection portions

during the injection molding can be secured and positional

deviation thereof can be prevented.



is supplied at a predeterm ned pressure upon setting
the electrode nenbers, the connection portions, and
the disk in a nold, positioning of the disk and the
connection portions during the injection nolding can
be secured and positional deviation thereof can be
prevented. 6 [0008] A second aspect of the present

i nvention provides the fire-resistant connector for
cabl e according to the first aspect where the
connector body is a plug body or a socket body.

[0009] A third aspect of the present invention
provides the fire-resistant connector for cable
according to the first or second aspect where, in one
of the electrode nenbers, a fuse is enbedded in a
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is embedded in a front end thereof via a coil spring made of
beryllium copper.

With the third aspect of the present invention, by a fuse
being interposed between the socket-side electrode member and
the plug-sideelectrodemember, the load canbeprotectedagainst
a current overload.

The fuse incorporated in the socket or the plug may be
of any type and shape.

Also, any number of fuses may be disposed in the connector.
In the case of the single-phase, 3-wire system, there may be
at least one fuse besides a short-circuit line.

Further, a rated cutoff current of the fuse may be of
any value.

Still further, when the socket and plug are connected,
the fuse is clamped by the coil spring disposed between the
electrode member (socket type electrode) of the socket and the

electrode member (pin type electrode) of the plug that is



Further, a rated cutoff current of the fuse may be of
any value. Still further, when the socket and plug are
connected, the fuse is clanped by the coil spring
di sposed between the el ectrode nenber (socket type
el ectrode) of the socket and the el ectrode nenber
(pin type electrode) of the plug that is 7 disposed
opposi ngly in correspondence to the socket el ectrode
menber. Contacting of the fuse and the el ectrodes is
facilitated by the use of the coil spring. Further, a
plurality of types of fuses that differ in length can
be installed. As the coil spring, beryllium copper or
ot her conductor is preferably used. Melting of the
coil spring itself can then be prevented even when a
dipppgedLRRATLIRILE diy eAFTEEPARMRNEe tq thE sPFkafpLactrode
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be prevented even when a large amount of current is made to
flow through the coil spring.

EFFECTS OF THE INVENTION

[0010] With the fire-resistant connector for cable
according to the present invention, it becomes possible to
prevent mutual short-circuiting of the core wires even when
a fire, etc., is encountered because the core wires are held
while being completely spaced apart from each other by the
ceramic plate, etc., that is the fire-resistant member. In
particular, the core wires, which are copper wires, etc., can
be protected from high heat by covering the core wires per se
by the tape made of glass mica. Because the core wires are
thus protected, even when the socket body and the plug body,
which are made of resin, are lost, the supply of electricity
to the load can be secured after the loss for the predetermined
time until the inorganic member and the fire-resistant member

melt. The connector is thus suited as a cable connector for



be protected from high heat by covering the core wires
per se by the tape made of glass m ca. Because the
core wires are thus protected, even when the socket
body and the plug body, which are nade of resin, are
| ost, the supply of electricity to the |oad can be
secured after the loss for the predetermned tine
until the inorganic nenber and the fire-resistant
menber nelt. The connector is thus suited as a cable
connector for 8 securing power for an energency |anp.
Al so, by incorporating a fuse in the socket or the
plug, the |oad can be protected agai nst damage due to
a current overload. Particularly, in a case where the
connector with a fuse is used in a connection froma

secugHRICBBYRT ofOF BBWEMEXEPPFY 18BPa plurality of
branched cabl es, when an abnormality occurs
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to a plurality of branched cables, when an abnormality occurs
at a certain load, the fuse equipped in the connector fuses
and the supply of power to the load from the trunk cable is
cut off. However, the cutoff of power occurs only with the
particular load and stable supply of power can be continued
for the other loads.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 is a partially broken-away front view of a
portion of a fire-resistant connector for cable according to
an embodiment of the present invention.

FIG. 2 is a partially sectional front view of a socket
of the fire-resistant connector for cable according to the
embodiment of the present invention.

FIG. 3 is a side view of the socket of the fire-resistant
connector for cable according to the embodiment of the present
invention.

FIG. 4 is a partially broken-away front view of a plug



an enbodi nent of the present invention. FIG 2 is a
partially sectional front view of a socket of the
fire-resistant connector for cable according to the
enbodi nent of the present invention. FIG 3 is a side
view of the socket of the fire-resistant connector
for cable according to the enbodi nent of the present
invention. FIG 4 is a partially broken-away front
view of a plug 9 of the fire-resistant connector for
cabl e according to the enbodi nent of the present
invention. FIG 5 is a side view of the socket of the
fire-resistant connector for cable according to the
enbodi nent of the present invention. FIG 6 is a
sectional view of a socket body of the fire-resistant
of cHrmectiBP-FoFiehdnt aeeaear-ﬂa ¥8rt fiePiRhBAFREALNIfO T
i.nventi |s a sectional view of a
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invention.

FIG. 6 is a sectional view of a socket body of the
fire-resistant connector for cable according to the embodiment
of the present invention.

FIG. 7 is a sectional view of a plug body of the
fire-resistant connector for cable according to the embodiment
of the present invention.

FIG. 8 is a perspective view of a ceramic spacer of the
fire-resistant connector for cable according to the embodiment
of the present invention.

FIG. 9 is a sectional view of a fuse-incorporated state
of the fire-resistant connector for cable according to the
embodiment of the present invention.

DESCRIPTION OF SYMBOLS

[0012] 10: connector
11: socket
12: plug

13: power supply side cable

13A, 13B: core wire

10



FIG 9 is a sectional view of a fuse-incorporated
state of the fire-resistant connector for cable
according to the enbodiment of the present invention.
DESCRI PTI ON OF SYMBOLS [0012] 10: connector 11:
socket 12: plug 13: power supply side cable 13A, 13B:
core wire 10 14: | oad side cable 14A, 14B: core wire
19: socket body 20: plug body 23, 24, 25, 26, 27, 28:
el ectrode nmenber 29: recess 30: protrusion 40: coi
spring 41: fuse 48: glass mca tape 60:
fire-resistant nenber (disk) BEST MODES FOR CARRYI NG
OUT THE | NVENTI ON [ 0013] An enbodi nent of the present
i nvention shall now

14: load side cable

14A, 14B: core wire

19: socket body

20: plug body

23, 24, 25, 26, 27, 28: electrode member

29: recess

30: protrusion

40: coil spring

41: fuse

48: glass mica tape

60: fire-resistant member (disk)

BEST MODES FOR CARRYING OUT THE INVENTION

[0013] An embodiment of the present invention shall now
be described specifically.

EMBODIMENT 1

[0014] An embodiment of the present invention shall now
be described with reference to FIGS. 1 to 9.

In this embodiment, a fuse-incorporated type
fire-resistant connector for cable shall be described.
Obviously, the present invention can also be applied to a
connector of a type that does not have a fuse.

An overall configuration of the fire-resistant connector

for cable shall now be described with reference to FIG. 1. In
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be described specifically. EVMBODI MENT 1 [0014] An
enbodi nent of the present invention shall now be
described with reference to FIGS. 1 to 9. In this
enbodi nent, a fuse-incorporated type fire-resistant
connector for cable shall be described. Cbviously,
the present invention can also be applied to a
connector of a type that does not have a fuse. An
overal | configuration of the fire-resistant connector
for cable shall now be described with reference to
FIG 1. In 11 this figure, 10 indicates the
fire-resistant connector for cable, and the
fire-resistant connector 10 for cable has a power

side socket 11 and a | oad side glug 12. Wth

thifgieeee
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externally fitted onto a front end coupling portion

11 and the plug 12 being fitted together. The socket 11 is
coupled to a front end of the cable 13 and is thereby connected
to a power supply, and likewise, the plug 12 is affixed to a
front end of the cable 14 and is thereby connected to a load
(electrical lamp, etc.). 17 indicates an identification color
tube that is externally fitted onto a front end coupling portion
of the cable 13 at the socket 11 side and indicates that this
is the socket and not the plug.

When the socket 11 is fitted into the plug 12, the fitting
portions become covered by connection cups 15 and 16. The cups
15 and 16, which are made of a resin (polyethylene, etc.), are
firmly fastened together by threaded structures. A
resin-molded/formed body 19 of the socket 11 and a molded resin
body 20 of the plug 12 have structures that £it together mutually
upon being abutted. A front end protrusion of the socket body

19 is inserted in a front end recess of the plug body 20. In

this state, an O-ring 21 is interposed between fitting surfaces
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of the cable 13 at the socket 11 side and indicates
that this 1is the socket and not the plug. Wen the
socket 11 is fitted into the plug 12, the fitting
portions becone covered by connection cups 15 and 16.
The cups 15 and 16, which are nmade of a resin
(pol yethylene, etc.), are firnmy fastened together by
t hreaded structures. A resin-nolded/formed body 19 of
the socket 11 and a nolded resin body 20 of the plug
12 have structures that fit together nmutually upon
bei ng abutted. A front end protrusion of the socket
body 19 is inserted in a front end recess of the plug
body 20. In this state, an Oring 21 is interposed
between fitting surfaces 12 (contacting surfaces) of
(conbachbinregtsSHotRCaD) HfdthResprkgt RRAY 1Ppanf g plug body
FIGS. 2 and 3 show the socket 11, and a front end 19A
2045f the body 19, which is formed of polyethylene, etc.,
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is a positioning mark (recess groove) forned

pifMmAarnmtsylici SHdoket eRipeapingr face&nd 27, which are three
electrode members, are embedded at positions spaced apart at
equal intervals of 120 degrees each along an arc and centered
about an axial line of the front end 19A. 29 is a positioning
mark (recess groove) formed on an outer circumferential surface
of the front end 19A. A mark 31A is also formed on a flange
31 at an opposite side in a circumferential direction of the
mark 29. These marks 29 and 31A are disposed at positions that
are mutually separated by 180 degrees in the circumferential
direction.

[0016] FIGS. 4 and 5 show the plug 12, and a recess 20A
withapredetermineddepthandacircular cross section is formed
at a front end of the plug body 20, which is made of polyethylene
or other resin. The socket body 19 and the plug body 20 are
fitted together by the front end 19A of socket body 19 being

inserted into the recess 20A. In the recess 20A, pin 24 and

26 and aretainer type pin 28, which are three electrode members,
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of the front end 19A. A mark 31A is also forned on a
flange 31 at an opposite side in a circunferentia
direction of the mark 29. These marks 29 and 31A are
di sposed at positions that are nutually separated by
180 degrees in the circunferential direction. [0016]
FIGS. 4 and 5 show the plug 12, and a recess 20A wth
a predeterm ned depth and a circular cross section is
formed at a front end of the plug body 20, which is
made of polyethylene or other resin. The socket body
19 and the plug body 20 are fitted together by the
front end 19A of socket body 19 being inserted into
the recess 20A. In the recess 20A, pin 24 and 26 and
a retainer type pin 28, which are three el ectrode

argepfpRedded jaf Eﬂoélé:lﬁﬁ’é’(fdéﬂ’a&@dpsgﬁf'toﬂg FredSaLs of

12 0inett BRG0 SHAGAHPTE AR GISITERS EDERS SBATHIbne
of th 24 26 d

of SPERTErT AR - T eeve 6008 L HRR oM £ pR&adkid 78 REgtruce

s R S SRS 08 S L 0o

leH Phs 2th Sk 486 kéce%tfbi hensogkeh ¢HP SRR @édf}mi]b and

, respectlvely to provide electrical contact.
thé 01biu§ PBddg 2P a3 £a tirese tbgethBRUNth8 pThER4 ﬁarﬂI1Ch67 Fit
are interposed between the retainer type pins 23 and
wifh. tHé&sddket 4¥pef pingeariaald 2 7¢ytespective sapso iprovide

electrical contact. A coil spring 40 and a fuse 41, shown in
FIGS. 6 and 7, are interposed between the retainer type pins
23 and 28. The fuse 41 of a generally cylindrical shape is
pressed against a receptacle-like head of the retainer type
pin 28 by the coil spring 40. That is, the coil spring 40 is
made of berylliumcopper and, by a front end thereof being latched
to a front end of the fuse 41 and a rear end thereof being latched
to a flange at a front end of the retainer type pin 23, urges
the fuse 41 toward the retainer type pin 28 with a predetermined
spring force. 30 is a positioning mark (protruding collar)
formed on an inner circumferential surface of the recess 20A
of the plug body 20. A recessed shape mark 32 is also formed
in a flange 20B at the side opposite to the mark 30 in the
circumferential direction. These marks 30 and 32 are disposed
at positions spaced apart by 180 degrees.

[0017] FIG. 6 shows detailed connection structures of the
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pressed agai nst a receptacle-like head of the retainer
type pin 28 by the coil spring 40. That is, the coi
spring 40 is nade of berylliumcopper and, by a front
end thereof being latched to a front end of the fuse
41 and a rear end thereof being |latched to a flange
at a front end of the retainer type pin 23, urges the
fuse 41 toward the retainer type pin 28 with a
predeterm ned spring force. 30 is a positioning mark
(protruding collar) formed on an inner
circunferential surface of the recess 20A of the plug
body 20. A recessed shape mark 32 is also forned in a
flange 20B at the side opposite to the mark 30 in the
C|rcunferent|al dlrectlon These narks 3%@§nd 32 a
sogkehosERe RA™ pot 6&&?&8&’-‘ type

pi r{x?éz”t}ze%%a&teﬁkﬁﬁde&e e S ””%‘%tﬁ@%%sﬁ%nr e igteRaats
frorﬁ ta C?ect e[)th%geln Hil'pe %%ctk@%t bgé§ fé"?n%%@fafés t t}\% Ehown

pre ermned erval’s~ from each soc

in RGYs ¥ glBde ‘Eflerfé%gecffv%%t 'e@uﬂ"?? Ehg%fns the 25,

respective front en e pins and 27

gy hage 85 2ds 26, 0228 96 dhard 12
antﬁfgﬁgh holgsg4£EE§4@haﬁ% 46, enbedded i nsi de thelﬁig'u;52

thié@dth 196les 104\ 0f4 | Reh b A elenttlield insid@ndhey firdntthend
axial direction, and opening to a fitting surface.

19Bast edsocketth®odgspecteéxeen@inmg 238,thdb axdad Airacéion,
respectively connected, for exanple,

and opening to a fitting surface. Base ends of the respective

pins 23, 25, and 27 are respectively connected, for example,

by crimping to three core wires (stranded copper wires) 13A,

13A, and 13B of the cable 13.

A glass mica tape 48 at an inner side and a silicone resin
tape 50 at an outer side of the glass mica tape 48 are wound
around and thereby doubly cover respective outer
circumferential surfaces of connection portions of the core
wires 13A, 13A, and 13B with the pins 23, 25, and 27 across
a predetermined length. A fire-resistant structure is formed
by the glass mica tape 48 covering the front ends of the core
wires and large portions of the electrode pins.

Further, the cable 13 sides of the core wires 13A, 13A,
and 13B inside the socket body 19 are mutually spaced apart

by being respectively inserted into penetrating holes 61, 62,

and 63 of a disk-1like chip 60, shown in FIG. 8 and made of ceramic
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by crinmping to three core wires (stranded copper
wires) 13A, 13A, and 13B of the cable 13. A gl ass
m ca tape 48 at an inner side and a silicone resin
tape 50 at an outer side of the glass mca tape 48 are
wound around and thereby doubly cover respective
outer circunferential surfaces of connection portions
of the core wres 13A, 13A and 13B with the pins 23,
25, and 27 across a predetermned length. A
fire-resistant structure is fornmed by the glass mca
tape 48 covering the front ends of the core wres and
| arge portions of the electrode pins. Further, the
cable 13 sides of the core wires 13A, 13A, and 13B
i nsi de the socket body 19_are nut allﬁmégaced agart
PREFHE

(£97 eBaMRer SHRALINIAR YOFFRAFEERML R0 grhppboles

arg HARSARLE GroRerai at b0 e R A vt Slody dn arc.
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onf UL RERE 581 V) AT TSR S M 250G pins

232:1%5 . amfz%%%égg?&gﬁa %@é“re%ri‘i’: %?EEhlé ﬁﬁg@ by 19.

he pins are sea resi

wiPh ddih secksd b ddre Wid: G3ah P! hind BBS €K @opper
wires 13A, 13A and 13B, the copper wres that are

wif@8HHAO b edE6n QY ES LSl aid BolrBeedl vEth MheAglage m¥da tape
and further covered externally by an insul ator.

48 Farid MirthdihecteredekeerhdAlylBA aanchsidhtor. Further,
stranded together and covered
the corewires 13A, 13A, and 13Bare stranded together and covered
with a resin that is an insulator to make up the cable 13. The
three core wires 13A, 13A, and 13B are thus held while being
mutually spaced apart by the fire-resistant member 60.
Still further, the connection portions are made larger
in diameter than the penetrating holes. Thus, in a case where
the connector body is formed by injection molding and a molten
resin is supplied at a predetermined pressure upon setting the
electrode members, the connection portions, and the disk in
a mold, positioning of the disk and the connection portions
during the injection molding can be secured and positional
deviation thereof can be prevented.
[0018] FIG. 7 shows detailed connection structures of the
pins (electrode member) 24 and 26 and the retainer type pin

28 that are embedded across the predetermined intervals from

each other in the plug body 20 made of resin. Respective base
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with a resin that is an insulator to nake up the cable
13. The three core wires 13A, 13A, and 13B are thus
hel d while being nutually spaced apart by the
fire-resistant nmenber 60. Still further, the
connection portions are nmade larger in dianmeter than
the penetrating holes. Thus, in a case where the
connector body is formed by injection nolding and a
nolten resin is supplied at a predeterm ned pressure
upon setting the electrode nenbers, the connection
portions, and the disk in a nold, positioning of the
di sk and the connection portions during the injection
nol di ng can be secured and positional deviation
thereof can be prevented. [0018] FIG _7 shows detalled

endgnpkcthe PiRs f&ukds Rt KE aﬁP nembedded ripretihdm t

retai 28 that. ar
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cohﬂgég%{)ﬁvééf]f%lgeﬁtcgﬂgim 1?”%98 1I1 fs brg%aeé& acrflqa pé:é)truding

erﬁ{?téﬁ’&jse d el Egnﬁeﬁf%@% fMEtt'iﬁb ?h@&tﬂ‘xé’aéocket type

connection of the cables 13 and 14 i's made

piRE Qlsrail DY off fRELoRRAE BYaY 19, Rledpedt ivd 26 As Hénrtgoned
into the socket type pins 25 and 27 of the socket

abbody tRe tesDespriey y40 AndetHd gtk 4bee interpeided in
spring 40 and the fuse 41 are interposed in

series between the pins 23 and 28. The respective base ends

of the pins 24, 26, and 28 arerespectively connected, for example,

by crimping to three core wires (with each of which, copper

wires that are stranded together are covered with a glass mica

tape and an insulator) 14A, 14A and 14B of the cable 14.

A glass mica tape 48 at an inner side and a silicone resin
tape 50 at an outer side of the glass mica tape 48 are wound
around and thereby doubly <cover respective outer
circumferential surfaces of connection portions of the core
wires 14A, 14A, and 14B with the pins 24, 26, and 28 across
a predetermined length. A fire-resistant structure is formed
by the glass mica tape 48 covering the front ends of the core
wires and large portions of the electrode pins. 1In this case,
although the silicone resin tape 50 combusts, for example, in

a high-temperature atmosphere, it prevents carbon, generated

when the polyethylene or other resin is combusted, from
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series between the pins 23 and 28. The respective base
ends of the pins 24, 26, and 28 are respectively
connected, for exanple, by crinping to three core
wires (with each of which, copper wres that are
stranded together are covered with a glass nmica tape
and an insulator) 14A, 14A and 14B of the cable 14. A
glass mca tape 48 at an inner side and a silicone
resin tape 50 at an outer side of the glass mca tape
48 are wound around and thereby doubly cover
respective outer circunferential surfaces of
connection portions of the core wres 14A 14A, and
14B with the pins 24, 26, and 28 across a

predeterm ned |l ength. A fire-resistant structure is
PeF%FF@HmSy“P'ﬁ% fd'}ea§slarﬁsc piczptang 43204 dqeurdy prsvents

ends of the and | arge portions of the
ane?%ﬁ??65é°ﬁl£QUEan%hE§ ggge 4grtﬁough the silicone

res conb f or, exa

 orRs: DEnrodRBTE Ly e B LR Lreduires 14a, 14a,

andChES Spipad Mk IS 00K 26 %85."“?“9%1?%5 fERt dpert by

onlgpﬁrége@@ﬂniﬁ‘@& CYs PLEVENT Lty F%‘él Hd A ey t1n%ferted

e tape 48. Further, the ca sidées of thé core

in¥b rp%%e%tl%%ow@@ll@ | BaldGE3 bhey Pl HE- BEEYsL&n 8ember

mutual 'y spaced apart by only predeternined distances
60y shewng inre EE! | ¥ehydi madet &F dedtamienetfoat ergmpkes an

61, 62, and 63 of a fire-resistant nenber
alumina-based ceramic). The penetrating holes are mutually
disposed at 120 degree intervals along an arc. The core wires
14A, 14A, and 14B, the chip 60, and the pins 24, 26, and 28
are sealed in the resin (polyethylene, etc.) of the plug body
20. With each of the three core wires 14A, 14A, and 14B, the
copper wires that are conductors are covered with the glass
mica tape 48 that is an insulator and further covered externally
by an insulator resin. Further, the core wires 14A, 14A, and
14B are stranded together and covered with a resin that is an
insulator to make up the cable 14.

The core wires 14A, 14A, and 14B are thus held while being
mutually spaced apart by the fire-resistant member 60. A
high-purity alumina-based ceramic is favorable as a material
of the fire-resistant member 60. This is because, as shown

in Table 1, an insulation resistance is maintained even when

the fire-resistant member is at a temperature of 500°C. InTable
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60, shown in FIG 8 and made of ceram c (for exanpl e,

an alum na-based ceramc). The penetrating holes are

nmutual |y disposed at 120 degree intervals al ong an

arc. The core wires 14A, 14A and 14B, the chip 60,

and the pins 24, 26, and 28 are sealed in the resin

(pol yethyl ene, etc.) of the plug body 20. Wth each

of the three core wires 14A, 14A, and 14B, the copper

wires that are conductors are covered with the gl ass

mca tape 48 that is an insulator and further covered

externally by an insulator resin. Further, the core

wires 14A, 14A, and 14B are stranded together and

covered with a resin that is an insulator to nmake up

the cable 14. The core wires 14A 14A and 14B are .
1.1 $amp kel ishia E1per Rgsiftent PomERECEY UHRg &yl oPurity

fire-resistant nenber 60, A _ high-purjity alum pa-pase
Lyt Bt BP0 AR o228 SPMAG BT & bitdrees bt Rekiber

fi - i stant 0. .Thi i b h
60, 455368 BLGHLoIRERY Lo PanPaL PabRCEEREREL o ol ot
t fi - Lesi i .
U LGSR ARLABRIDRD L Blpdeng o 2 hicn
te%?éféf@ﬁé?tafﬁe’n¥ﬂ¥ﬂ¥fg%£§%dﬂi AmeRAWeRUr66Y decreases in

um na- based ceramc, and Sanple B is a

elbbtL1£8%1 BEANELARBEET HAR WS Nbetdid e idoredwifieia are
based ceram c. Wien the fire-resistant nenber 60 is

cogspeactitly thdigllasst mipar eapees s | hutfudle shesitsicdicuiting
menber 60 decreases in

among the core wires can be prevented.

Entire surfaces of the respective electrode members are

plated with nickel, etc.

[0019] [Table 1]

Sample A Sample B
Alumina Content (%) 17.0 99.9
Insulation Room 2000< 2000<
resistance temperature
(MQ) 500°C 10 2000<
[0020] Actions of the fire-resistant connector for cable

according to the present invention shall now be described.
First, referring to FIGS. 1 and 9, the structure, in which the
tubular fuse 41 is urged between the socket 11 and the plug
12 by the beryllium copper coil spring (spring) 40 that is high

in electrical conductivity and excellent in spring elasticity.,
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el ectrical resistance. However, because the core wres
are covered with the glass mca tape 48, nutua
short-circuiting anong the core wires can be
prevented. Entire surfaces of the respective el ectrode
menbers are plated with nickel, etc. [0019] [Table 1]
Sanple A Sanple B Alumna Content (% 17.0 99.9

I nsul ati on Room 2000< 2000< resistance tenperature
(Me) 500C 10 2000< [0020] Actions of the
fire-resistant connector for cable according to the
present invention shall now be described. First,
referring to FIGS. 1 and 9, the structure, in which
the tubular fuse 41 is urged between the socket 11
and t he glu%% 12 by the beryllium copper coil sprin

shalpbefpoompitedi etape- v«avm@fsrcresrcueemewma £xom
11 fSEFARLan Thet %Sg{- §95F ca i3t £ SRR TPmend
(RS REHAED o A Mot VAN 1ED 33580, ESPR360H4 0 o
enlSEE 7 (Sl BB Pl gh B HAE Gl U s e
spMeRGWY L8 rited YRU! ale iR fd, ithd™BdBular fuse 41 is made
to be held in series on the receptacle-like front end of the
pin 28 that is likewise joined to the core wire 14A by crimping,
and by fitting the socket 11 and the plug 12 together, the fuse
41 and the spring 40 are abutted against each other. The
connector incorporating the fuse is thus attached.

In this process, the socket 11 and the plug 12 are fitted
together while matching the positions of the recess 29 and the
protrusion 30.

The core wires of the cables 13 and 14 are thus connected
electrically to each other via the pins and the power from the
power supply is supplied to the load.

When a current of no less than a predetermined current
value flows to the load, the fuse element inside the fuse 41
becomes fused. Supply of power from the cable 13 to the cable
14 is thereby cut off.

Or, for example, even when the connector 10 is exposed

to a high temperature due to a fire, etc., and the connection

cups 15 and 16, the socket body 19, and the plug body 20 are
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to be held in series on the receptacle-like front end
of the pin 28 that is |likewi se joined to the core
wire 14A by crinping, and by fitting the socket 11
and the plug 12 together, the fuse 41 and the spring
40 are abutted agai nst each other. The connector

i ncorporating the fuse is thus attached. In this
process, the socket 11 and the plug 12 are fitted
toget her while matching the positions of the recess 29
and the protrusion 30. The core wires of the cables
13 and 14 are thus connected electrically to each
other via the pins and the power fromthe power
supply is supplied to the | oad. Wen a current of no

| ess than a Eredeternined current  value flows to the
logpadbeepase yshe cPere MiTes| A « NSHuand i 3hdghdde pins

s B B P SRS b G 0L .
10 i, hi d

and P gh3Lene pidetRh et ﬁﬁgc?id%gp%% i, 815 e Goyrea

by pERE PO Ne e Be L A0 SR Tl 11 By, Hhe REians mica

ta%%ng(’ 1 P8 i Almenftfe S0 G _tﬁiedgzilggvgif@s COLE IY@IC?I‘:'SO as

, 14A, "and 14B and the pins 24, , and 28 at the
toMd!8patd8 L€ e¥8nKhcPBthBe by ke £EFSIBEéistant member

structure, that is, by the glass mca
60, made of ceramic, short-circuitingof thesemembers by contact
can be prevented. Sufficient protection against high
temperatures is thus provided by the double fire-resistant
structure of the fire-resistant member 60 and the glass mica
tape 48.

The fire-resistant structure of the above-described
embodiment has a fire-resistance performance of BS6387 Cat C,
CatW, andCat Z. The structure alsohasawaterproof, dustproof
performance of IEC 60529 protection grade IP 68. 1In this case,
a non-halogen, low smoke emission performance material (for
example, polyethylene) is used as the material for the socket
body 19 and the plug body 20. The connector is made high in
gquality and high in reliability by factory processing.
INDUSTRIAL APPLICABILITY
[0021] With the present invention, by addition of a

fire-resistant structure to a connector for cable, power from

a power supply can be supplied to a load for only a required
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tape 48 (inorganic nenber) and the core wires are held
so as to be spaced apart fromeach other by the
fire-resistant nenber 60, made of ceramc
short-circuiting of these nenbers by contact can be
prevented. Sufficient protection agai nst high
tenperatures is thus provided by the double
fire-resistant structure of the fire-resistant nenber
60 and the glass mca tape 48. The fire-resistant
structure of the above-described enbodinent has a
fire-resistance performance of BS6387 Cat C, Cat W
and Cat Z . The structure also has a waterproof,

dust pr oof perfornance of | EC 60529 protection grade
IP 68. In this case, non- hal ogen, | ow snoke
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structure to a connector O OV\EI‘ rom

of PRVESVEEDRY YméEfPe Py UPPEE €Ue Q. @ Ioad for only a
required 1 time even upon receiving danage due to
fire. Further, by incorporating a fuse in the
connect or, t he | oad, etc. , can be protected in a
case where lead wires (core wires, elenent wres)
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contact each other and becone short-circuited due to
conbustion of a covering nenber by fire, etc. 22 WHAT
IS CLAIMED IS: 1. Afire-resistant connector for cable
conprising: a plurality of electrode nenbers,
respectively connected to respective front ends of a
plurality of core wires of a cable; and a connector
body, in which connection portions of the electrode
menbers and the core wires are sealed in resin; and
wherein, in the connector body, a disk, made of
ceramc, is sealed at a base end side of the core
wires with respect to the connection portions so as
to be perpendicular to an axial direction of the core

wres, a flurality of penetrating holes, penetrating
WH%FrB%gﬁLA MED I$ickness direction of the disk, are

L0 I SRS AR, AT G5 o1
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t he “connec fons are respectively Ccov

to gcfets?)%%ft i%dfr&{t Qk‘;ﬁ§soffh§5}lfxs£l.jwﬂf‘5ﬁ %‘Hfé’ w.glfég%tfeé Table;

e core wres are mm arger than inner dianeters
an@f the penetrating holes.

a connector body, in which connection portions of the
electrode members and the core wires are sealed in resin; and

wherein, in the connector body, a disk, made of ceramic,
is sealed at a base end side of the core wires with respect
to the connection portions so as to be perpendicular to an axial
direction of the core wires,

a plurality of penetrating holes, penetrating through
in a thickness direction of the disk, are formed spaced apart
along a circumferential direction of the disk,

the core wires are respectively inserted through the
penetrating holes, and

the core wires at the connection portions are respectively
covered with a tape, made of glass mica, so that outer diameters
of the core wires are made larger than inner diameters of the
penetrating holes.

2. The fire-resistant connector for cable according to Claim
1, wherein the connector body is a plug body or a socket body.

3. The fire-resistant connector for cable according to Claim
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2. The fire-resistant connector for cable according to
Claim 1, wherein the connector body is a plug body or
a socket body. 3. The fire-resistant connector for
cable according to daim 23 1 or 2, wherein in one of
the el ectrode nenbers, a fuse is enbedded in a front
end thereof via a coil spring nmade of beryllium
copper. 24

l1or 2, wherein in one of the electrode members, a fuse is embedded

ina front end thereof viaacoil springmade of berylliumcopper.
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