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+1 - Receptacle 'Unit and Extension Cord This invention relates to an
dlectrical .receptagle unit which senses the tenperature of the contact

ortion between itself and any of various types of electrical plugs, such
as the plug of an aquariumillum nation device, and outputs a correspondi ng
tenperature signal in response to whileh the supply of electrical power to
devi ces connected with the plug is shut off, and to an el ectrical extension
cord. Description of the Prior Art: Since an overheated electrical plug is

a fire hazard, some plpgsegR1e0unRReand ikt énsadieidprdevi ce for shutting
of f the supply of power fromthe plug to the associ ated el ectrical device

when plug tenperature rises above the rated | evel. For exanple, Japanese
Uility Model Public Thésl oshventiéond- #é358%st caeheana ehéetyidaili ce of

this type equloped yitN.Ad egReIRl Wes ddoocrpLevanter uieh gpergtes to cut
of f the supply elrectri'c power froma plug when“the tenperature inside
t he pl ug becomeactiporwidn yoetivgerovitselifo anshranyo mfavariousedyreise pl ug

bl ades and s pe e3e@ttaateniuial s Alch Nee! eHRPAREL 40! gnvllegl ﬁ&hg“'né

i nserted. The_deyice can thus, prevent_the plug from overhea
starting a FHiBMipRtIAnR pdeiicgs SHdt PHERNERs, 2t IRPTERPRPRELRS ri se
preventer fpempet&ettra@gsignataia irlksponse to which the supply of

electrical power to devices connected with the plug is
shut off, and to an electrical extension cord.
Description of the Prior Art: '

Since an overheated electrical plug is a fire
hazard, some plugs are equipped with a safety device for
shutting off the supply of power from the plug to the
associated electrical device when plug temperature rises
above the rated level.

For example, Japanese Utility Model Public
Disclosure Hei 4-118581 teaches a safety device of this
type equipped with a temperature rise preventer which
operates to cut off the supply of electric power from a
plug when the temperature inside the -plug becomes
abnormally high owing to poor contact between the plug
blades and the slotted terminals of the receptacle into
which it is inserted. The device can thus prevent the
plug from overheating and starting a fire.

In the prior-art safety devices, the
temperature rise preventer for detecting increase in
plug temperature during power supply and cutting off the
supply of power from the plug when the detected
temperature rises over a preset temperature is built
into the interior of the plug. However, since electrical
plugs are generally small and have little interior
space, the inclusion of the temperature rise prevention
device 1is difficult and 1leads to a complicated
configuration.



‘Rl Ug tenperature during power supply and cutting off the supply of power
fromthe plug when the detected tenperature rises over a preset tenperature
s built into the interior of the plug. However, since electrical plugs are
generally small and have little interior space, the inclusion of the
tenperature rise prevention device is2difficult and | eads to a conplicated
configuration. -2 - Anot her_disadvantage of the prior-art devices is
that they are unabl e tAnathescdigpdvaagagrgosf thre Pyiog-arti dsvieeept acl e

caused by thes t{RgKi RAelhAr PIAHEES V8| Moot ME @& # NEKL AL OF
material of the plug or the receptacle. Th resent invention
n
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acconpl i sheP¥¥F G¥Fertofi FGLRESEELENFTILY o?h?hérﬁﬁk&ngar%adﬁd has as
its obj ect tgrdqyeddier«ly edeniniiletles aeptlae| Enswl Atéhahabtesialleqfiat e space

for a built-in t er at n n reliably detect the tenperature of a
pl ug inserteﬁ?%léggé s %u%s%g éggﬁ%ﬁghpply of electric power to the

i nserted plug when t héthenpreaente imvagdigoveas massmplished ofpng to
tracking or 46 ddd g Akl OHUCAS it JY e A5E1iALANY &ldahagm when
the tenperature of the iInserted plug exceeds the Ereset t enper at ur e.
as its object to provide an electrical receptacle unit
that has adequate space for a built-in temperature
sensor, can reliably detect the temperature of a plug
inserted therein, cuts off the supply of electric power
to the inserted plug when the temperature rises above a
preset level owing to tracking or the like, and produces
a warning by activating an alarm when the temperature of
the inserted plug exceeds the preset temperature.

The electrical receptacle unit according to
one aspect of the present invention comprises at least
one receptacle body internally provided with a pair of
slotted terminals for insertion of a pair of blades of a
load-side electrical plug, a temperature sensor
outwardly projectable from between the slotted terminals
of the receptacle body, and an energizing member for
projecting the temperature sensor out from the

- receptacle body. | '

The electrical receptacle unit can be provided
with a source-side plug for insertion into an electric
power source receptacle or can be supplied with electric
power by direct connection with electric wiring in the
building in which it is used.

The electrical receptacle unit preferably
comprises a switching circuit for enabling and disabling
supply of electric power to the slotted terminals and a
control circuit responsive to a temperature signal from
the temperature sensor for operating the switching
circuit to cut off supply of electric power to the
slotted terminals when the temperature signal indicates



"The electrical receptacle unit according to one aspect of the present

I nvention conprises at | east one receptacle body internally provided with a
-pair of slotted termnals for insertion of a pair of blades of a |oad-side
el ectrical plug, a tenperature sensor outwardly projectable from between
the slotted termnals of the receptaeie body, and an energi zi ng nenber for
projecting the tenperature sensor out fromthe receptacle body. The

el ectrical rectgmmEnature cgiadk grovidded hiigher dharcessi daesialy for
insertion i Rlepparagheetric power source receptacle or can be supplied with
el ectric power by direct coEnecti,on with electric wiring in the building in

which it is used. The T@%cBlPEEFiFale SEFREARIE Hter RFSFEAIY ses a
sSWi t chi ng cicompirti sle@r rezat impmanEot Sadrming tdumgp|theofoparatiirdrc gbower to

the slotied tor m.nals,and.a GON rghacifoull  LESRANSIYVE Lo A Lgmsrat ure
signal fromThe Tenperature Sensof for operaring the swiching citcuit to
cut of f supplegpoinss et rac signed tmradveesl oby ettheecontziod whisreuite

tenper at ur e \3jedNahhd WnfAh@ture s3gnal EEBRCERL VLGSR uld Hnddgher than
a preset tenperature. ) :
is equal to or higher than the preset temperature.

The electrical receptacle unit preferably
comprises a short current detector which sends a short
signal to the control circuit in response to the
detection of short current in a circuit powered through
the load-side electrical plug inserted in the receptacle
body. In this case, the control circuit is configured
to be responsive to the short signal for operating the
switching circuit to cut off supply of electric power to
the slotted terminals and also operates the alarm.

The electrical receptacle unit according to
another aspect of the invention comprises a source-side

- electrical plug having a plug case and a pair of blades
projecting from the plug case for insertion into a pair
of slotted terminals of an electric power source
receptacle, a first temperature sensor provided in the
plug case for detecting temperature between the blades,
at least one receptacle body internally provided with a
pair of slotted terminals for insertion of a pair of
blades, of a load-side electrical plug, the receptacle
body being connected to the source-side electrical plug
through a_cord, a second temperature sensor outwardly
projectable from between the slotted terminals of the
receptacle body, and an energizing member for projecting
the second temperature sensor out from the receptacle
body.

The electrical receptacle unit can further
comprise an energizing member for projecting the first

temperature sensor out from between the blades of the



The electrical receptacle unit preferably conprises reset nmeans for
termnating the operation of the control circuit and an al arm which
-operates in response to a signal produced by the control circuit when the
fenperature signal fromthe tenperature sensor is equal to or higher than
the preset tenperature. The electricdl-receptacle unit preferably conprises
a short current de&gﬁior whi ch sends a_short sjignal to the control circuit
i n responseSPHICRE HetectFHRCBFLSASr t PAWF efPd n Bhe i rERRECBoREAEd t hr ough
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case, the congL §kagié cl)é is configured to be responsive to the short
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el ectrical rou a cor erature sens twardly
electrlc power to the slotted termlnals when the first

temperature signal indicates a temperature equal to or
higher than a first preset temperature or the second
temperature signal indicates a temperature equal to or
higher than a second preset temperature.

The electrical receptacle unit preferably
comprises reset means for terminating the operation of
the control circuit and an alarm which operates in
response to an output signal produced by the control
circuit when the first temperature signal indicates a

- temperature equal to or higher.than the first preset
temperature or the secénd temperature signal indicates a _
temperature equal to or higher than the second preset
temperature.

The electrical receptacle' unit preferably
comprises a short current detector which sends a short
signal to the control circuit in response to the
detection of short current in a circuit powered through
the load-side electrical plug inserted in the receptacle
body. 1In this case, the control circuit is configured
to be responsive to the short signal for operating the
switching circuit to cut off supply of electric power to
the slotted terminals and also operates the alarm.

The electrical receptacle unit according to
another aspect of the invention comprises at least one
receptacle body internally provided with a pair of



projectable frombetween the slotted terminals of the receptacle body, and
an energi zing nenber for projecting the second tenperature sensor out from
.the receptacle body. The electrical receptacle unit can further conprise an
energi zi ng menber for projecting the first tenperature sensor out from

bet ween the bl ades of the -4- sowge-side electrical plug and the
source-side el ectrical pl ug can be forned integrally with the receptacle
body. The eEdettpfaFervieptacter ufiserfdenecfbrypadnpef sebades i chi ng

circuit forieaabkiae andctrsebhi PAuSURRIY QimfdRiurs IR taidp slotted
termnals and a cantrol _citcuit re?%fﬁc%nswe tQ a first Le&gerature si gnal
fromthe fi F'?Fnlsegﬁﬁrﬁ'?ﬁ?‘%lg%r%o atyre 4894 FURPLIet UFRF(Ehal from
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receptacl e uni referably . . . i .
signal relay means for operating the switching circuit
to cut off supply of electric power to the slotted
terminals when the temperature signal indicates a
temperature equal to or higher than a preset
temperature. _

The electrical receptacle unit preferably
comprises a temperature sensor outwardly projectable
from between the slotted terminals of the feceptacle
body and an energizing member for projecting the
temperature sensor out from the receptacle body. In
this case, the control circuit is cénfigured to be
responsive to a temperature signal from the temperature
sensor indicating a temperature equal to or higher than
a preset temperature for operating the switching circuit
to cut off supply of electric power to the slotted
terminals. '

The electrical receptacle unit can be provided
with a source-side plug for insertion into an electric.
power source receptacle or can be supplied with electric
power by direct connection with electric wiring in the
building in which it is used. It also preferably
comprises reset means for terminating the operation of
the control circuit and an alarm which operates in
response to a signal produced by the control circuit
when the temperature signal from the temperature sensor
is equal to or higher than the preset temperature.

The electrical receptacle unit preferably
comprises a short current detector which sends a short

signal to the control circuit in response to the



conprises reset nmeans for termnating the operation of the control circuit
and an al arm whi ch operates in response to an output signal produced by the
control circuit when the first tenperature signal indicates a tenperature
equal to or higher than the first preset tenperature or the second
tenperature signal indicates a tenperatétre equal to or higher than the
second preset tenperature. The electrfical receptacle unit preferably

conpri ses a sHetectarneof gbostt onrwenthiseadsincehbrrowexgdl thoudle
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el ectrical plug and tenperature sig ay neans relaying a
tenperature spegeihesupsPeed pﬁrghghlnventlon comprises a source -side

electrical plug having a plug case and a pair of blades
projecting from the plug case for insertion into a pair
of slotted terminals of an electric power source
receptacle, a first temperature sensor provided in the
plug case for detecting temperature between the blades,
at least one receptacle body internally provided with a
pair of slotted terminéls for insertion of a pair of
blades of a load-side electrical plug and temperature
signal relay means for relaying a temperature signal
supplied through the load-side electrical plug, the
receptadle body being connected to the source-side
electrical plug through a cord, a switching circuit for
enabling and disabling supply of electric power to the
slotted terminals, and a control circuit responsive to a
first temperature signal from the first temperature
sensor and to a second temperature signal supplied
through the temperature signal relay means for operating
the switching circuit to cut off supply of electric
power to the slotted terminals when the £first
temperature signal indicates a .temperature equal to or
higher than a first preset temperature or the second
temperature signal indicates a temperature equal to or
higher than a second preset température which is lower
than the first preseﬁ temperature.

The electrical receptacle preferably comprises
an energizing member for projecting the first
temperature sensor out from between the blades of the

source~side electrical plug. It also preferably



t-he | oad-side electrical plug, a switching circuit for enabling and

di sabling supply of electric power to the slotted term nals,
.circuit responsive to a tenperature signal

and a control
supplied through the tenperature

signal relay means for operating the switching circuit to cut off supply of
el ectric power to the slotted term nal § when the t enper ature signal
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second preset temperature.

The electrical receptacle unit preferably has
its source-side electrical plug formed integrally with
the receptacle body and preferably comprises reset means
for terminating the operation of the control circuit and
an alarm which operates in response to an output signal
produced by the control circuit when the first
temperature signal indicates a temperature equal to or
higher than the first preset temperature or the second
or third temperature signal indicates a temperature
equal to or higher than the second preset temperature.

The electrical receptacle unit preferably

comprises a short current detector which sends a short
signal to the control circuit in response to the
detection of short current in a circuit powered through
the load-side electrical plug inserted in the receptacle
body. In this case, the control circuit is responsive
to the short signal for operating the switching circuit
to cut off supply of electric power to the slotted
terminals and also operates the alarm.

The electrical extension cord according to
this invention comprises an extension plug having a pair
of blades for insertion into slotted terminals of a
receptacle body of an electricall receptacle unit
according to the invention and temperature signal relay

means for contacting with temperature signal relay means



Tesponse to a signal produced by the control circuit when the tenperature
signal fromthe tenperature sensor is equal to or higher than the preset
.tenmperature. The electrical receptacle unit preferably conprises a short
current detector which sends a short signal to the control circuit in
response to the -6- detection of “#rort current in a circuit powered

t hrough the | oad-side electrical plug inserted in the receptacle body. In.

this case, PhRetB8nFPEEPERFIRIIROdYs ABnPIEERELCR T BEeR RS HIAMEND & he short
signal for ppératiofy Eetudd Cfﬁé&gnmairsljt 40 tethpetactrppl ¥etlsorl ectric
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termnals of an el ectrlc power source recept acC t terrperature
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t enper at ur etempaahture signal relay means.

The above and other features of the present
invention will become apparent from the following
description made with reference to the drawings, in
which:

FIG. 1 is a schematic diagram showing the
configuration of a receptacle unit according to a first
aspect of the invention.

FIG. 2 is an explanatory view showing the
receptacle unit according to the first aspect of the
invention in use.

FIG. 3 is a schematic diagram showing the
configuration of a receptacle unit according to a second
aspect of the invention.

FIG. 4 is an explanatory view showing the
receptacle unit according to the second aspect of the
invention in use.

FIG. 5(a) is a perspective view showing a
receptacle unit according a third aspect of the
invention seen from the side of its blades.

FIG. 5(b) 1is a perspective view of the
receptacle unit of FIG. 5(a) seen from the side of its
slotted terminals. '

FIG. 6 is a schematic diagram showing the
configuration of a receptacle unit according to a fourth

aspect of the invention.



suppl i ed through the | oad-side electrical plug, the receptacle body being
connected to the source-side electrical plug through a cord, a switching
.ccircuit for enabling and disabling supply of electric power.to the slotted
ferminals, and a control circuit responsive to a first tenperature signal
fromthe first tenperature sensor and t@ a second tenperature signal

suppl i ed through the tenperature signal relay neans for operating the
switching circuit to cHZCoff7 sdgply sfhemasifi Qingran t showangl dthed

termnal s Wh%BntfH@ufrlaE&bnt BEDPEr 2bUESt &t Daakni NUAEAS £5i Ry INET A £ equal
to or higher than a reset, tenperature or the second tenperature

si gnal indi c3FPEcL Pgnﬁg?af WYRER™ to or higher than a second preset
tenperature which is | eue. téans he fgardpqriebed wdeper showeng Ththe
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according to a sixth aspect of the invention.

FIG. 10 is a schematic diagram showing the
configuration of a receptacle unit according to a
seventh aspect of the invent:_i.on.

The invention will now be explained with
reference to embodiments thereof illustrated in the
attached drawings. ,

FIG. 1 is a schematic diagram showing the
configuration of a receptacle unit 31 according to a
first aspect of the invention. Although the receptacle
unit 31 is equipped with four receptacle bodies for
insertion of four load-sid_e electrical plugs' P, in the
interest of simplicity only one is illustrated in the
drawing. ' _

In this figure, reference numeral 1 designates
a source-side electrical plug which is connected to
slotted terminals 4 and a control circuit 19 (both
explained later) through a cord 2.

Reference numeral 3 designates a receptacle
body which is made of a resin that is an electrical
insulator and houses a pair of slotted terminals 4 for
receiving a pair of blades L projecting from a plug case
O (made of a similar material) of a load-side plug P.
The receptacle body 3 is formed between the slotted
terminals 4 with a through hole 5 having a step 6, and a
protective tube 9 encasing a thermistor 7 (explained
later) is disposed in the through hole 5 with a flange
10 thereof abutting on the step 6.



Body. In this case, the control circuit is configured to be responsive to
a third tenperature signal fromthe second tenperature sensor for operating
.the switching circuit to cut off supply of electric power to the slotted
termnals when the third tenperature signal indicates a tenperature equa
to or higher than the second preset-Y®nperature. The electrical receptacle
unit preferably has its source-side electrical plug forned integrally with
the receptacl e body af®epr FReEmi§Eesnpriseswhésbt aiices or aSer Ml nati ng
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response toshhagdel §CELLNaMtSIHY lorf WhitBlebN 20| Eﬁé” Eh ROV fbitdhr ough the
| oad-side el ectrical plug inserted in the receptacle body. " In this case,

the control 2circuit is responsive to the short signal for operating the
switching circuit to Refepthceupphyral eliedesignaes’ at Gtidpe wiid ed
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of the through hole 5 of the receptacle body 3. The
stop 11 has a central through hole 12 through which the
protective tube 9 can advance and retreat.

A coil spring 13 is inserted between the
flange 10 of the protective tube 9 and the stop 11 as an
energizing member for pressing the flange 10 in contact
with the step 6 of the through hole 5. When the flange
10 of the protective tube 9 is in contact with the step
6 of the through hole 5, the tip of the protective tube
9 projects about 7 mm out of the receptaclé body 3.

The armature 16 of a relay 14 serving as a
switching circuit is positioned to supply power from the
plug 1 to the slotted terminals 4 when no current is
passing through a coil 15 and switches to cut off the
supply of power from the plug 1 to the slotted terminals
4 when current is passed through the coil 15.

A green lamp 17 lights to indicate normal
operation when power is being supplied from the plué 1
to the slotted terminals 4. The green lamp 17 goes off
and a red lamp 18 lights to indicate abnormal operation
when the supply of power from the plug 1 to the slotted
terminals 4 is cut off.

The control circuit 19 comprises the
temperature comparing section 20, a relay control
section 21 and a buzzer control section 22. The

temperature comparing section 20 compares the



this invention conprises an extension plug having a pair of blades for
insertion into slotted termnals of a receptacle body of an electrical
.receptacle unit according to the invention and tenperature signal relay
nmeans for contacting with tenperature signal relay neans -8- of the
receptacl e body; an extension receptkled e having a pair of slotted
termnals, a tenperature sensor outwardly projectable frombetween the

sl otted t er FefReTagiydeafesestghz Pilg the rrdstproj’eatiithy & Iresatper at ure
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i nvention. [l e%a!t%ranc%ghema.%ogacyi&w $61 08 NendPs 2 BEPRLARC | & iuni t
according to the first aspect_of the )
15 of the relay 14. The buzzer control section 22
responds to an abnormal temperature signal from the
temperature comparing section 20 by activating a buzzer
23 serving as an alarm.

FIG. 2 is an explanatdry view showing the
receptacle unit 31 according to the first aspect of the
invention in use. Members designated by the same
reference symbols as those in FIG. 1 are the same as
those in FIG. 1 and will not be explained again.

Since the receptacle unit 31 shown in FIG. 2
is adapted for insertion of four load-side plugs P, it
is equipped with four of the receptacle bodies 3 shown
in FIG. 1, each having a pair of slotted terminals 4 and
a thermistor 7 éncased in a protective tube 9.

The source-side plﬁg 1 connected with the .
receptacle unit 31 through the cord 2 is plugged into a
wall outlet C installed in a wall W.

Reference numeral 41 designates an agquarium
which contains water, pebbles, water plants and the like
and is stocked with_various types of fish such as gold
fish, tropical fish and the like. '

The aquarium 41 is equipped with a filter 42
having a built in pump connected with a plug 43 (load-
side plug P) through a cord. The plug 43 is inserted
into a receptacle body 3 of the receptacle unit 31 to
power the pump for circulating and filtering the water
in the agquarium a1.

An illumination device 44 fitted with a

fluorescent lamp or the like is mounted on the top of



isnvention in use. FIG 3 is a schematic diagram showi ng the configuration
of a receptacle unit according to a second aspect of the invention. FIG 4
.is an explanatory view showi ng the receptacle unit according to the second
aspect of the invention in use. FIG 5(a) is a perspective view showi ng a
receptacle unit according a thi rd asp@ct of the invention seen fromthe

side of its hlades. FIG 5 IS aferspectlve vi ew of the receptacle unit
of FIG 5(a)theecAdrabihé S|fd>er ofliyninatingdther iptgriorriaf ehes a

scherr?t ic ﬂlaaﬁra&m@h;w Rg Ithaagoaf w46 O(rp)ofwradheqepbaﬁbgﬁanmtacgor di ng
to a fourt as ct of t vent |l a SC I agram
showi ng t he a&f#f r’?ﬁ‘i%ﬁ’a(# rl?)Pg?feat 8¢ (E?‘SnFFCSBES?%? n‘énf‘b % ?‘?‘gh aspect

of the inver#i «smltléll'G 458 ats dtpersppetri \pontim sfox ngurhengecehneacl e unit

accordi ng toﬂq%éégetnt& 3 cgn ‘Ii_%& heed nvention installed in awall. FIG 9
c di

Is a schemat| agram s
The aquarlum 41 is further equipped with an

air pump 47 whose plug 48 (P) is inserted into another
receptacle body 3 of the receptacle ‘unit 31. The air
pump 47 pumps air through a pipe 49 to an air stone 50
where it forms into bubbles that promote the dissolving
of air into the water.

A temperature controller 51 whose plug 52 (P)
is inserted into another receptacle body 3 of the
receptacle unit 31 regulates the temperature of the
water in the aquarium 41 by contrdlling a heater (not
shown) installed at the bottom of the aquarium 41.

The plugs 43, 46, 48 and 52 are configured in
the same manner as the load-side electrical plug P
described earlier.

The operation of the arrangement will now be
explained. '

Once the source-side plug 1 has been plugged
into wall outlet C and the load-side plugs 43, 46, 48
and 52 have been inserted into the receptacle bodies 3
of the receptacle unit 31 as shown in FIG. 2, the filter
42, air pump 47 and temperature controller 51 begin to
operate. Then when switch 45 is put in the ON position,
the illumination device 44 comes on to illuminate the
fish and the like inside the aquarium 41.

As explained earlier with reference to FIG. 1,
a thermistor 7 encased in a protective tube 9 projects
from each receptacle body 3. When each of the plugs 43,
46, 48, 52 1is inserted into a receptacle body 3,
therefore, it presses the associated protective tube 9
inward against the force of the coil spring 13 as its

blades L move deeper into the slotted terminals 4. As a



eonfiguration of a receptacle unit and an extension cord according to a
sixth aspect of the invention. FIG 10 is a schematic di agram showi ng the
-configuration of a receptacle unit according to a seventh aspect of the
i nvention. The invention will now be explained with reference to

enbodi ments thereof illustrated in t#3e attached drawings. FIG 1 is a
schemati ¢ di agram show ng t he confl%yration of a receptacle unit 31

accor di ng 't 5eFuite stthR pBEPLBFELVR TibentS onetARRESUGH tthelk8cdpdmacl e unit

31 is equi pﬁadn%hhlfn@wcéﬁﬁﬂ@ﬁ aghiehboghes poatt iioasest i @medfpi@yr g oad-si de
electrlcalmg %s fe | nterest of sinplicity only one 1s 1llustrated
in the dra ﬁg SER’ F * reference nuneral 1 designates a

sour ce- si de electrlcaEprMqlwbi¢hei$upyﬂxxmﬁdpbneslﬁrbmdthermknajs 4 and a

control C'rSHi:E.etlgc(PR{-gh Al nedehabeh 539“99 &fﬂ%‘?rf ence
3 e e o ?{ is an

nuneral 3 designates a eptacle a resin
el ectrical ﬁﬁ?EFaﬁortbﬂdt¢mﬂﬁﬁiiu§ep9ﬁreéFhspéttbﬁ phigs il s 46 f 48 rece|V|ng

a pair of bhadesd ¢ orget Fmtfibamoez R A1k £6 Ew £k MRER Qfeeep%aellear
material) of a | qad-side, P 'Hﬁkmeceptacle bH%%B IS orned bet ween

the sl ot t edUPdEnithl EoRay 1t°ﬁ’ro REPESS FAMRRFaF Wb, B a
protective tempeXaannssi rﬁ@n@dﬂiﬁfgﬂ ste@t ibd exl,ai nhe temperature

detected by the thermistor 7 in the protective tube 9
also stays below the preset temperature and the
temperature comparing section 20 outputs a normal
temperature signal. Since the relay control section 21
therefore does not energize thg coil 15, the armature 16
remains in position of the solid line in FIG. 1 and the
green lamp 17 stays'lit.

' Thus the fact that the green lamp 17 is 1lit
means that the temperatures of the plugs 43, 46, 48 and
52 at the portions in contact with the receptacle bodies
3 of the receptacle unit 31 are below the preset
temperature of the temperature comparing section 20.

If after the green lamp 17 has been on for
some time the temperature of the contact portion between
the plug 46, for example, and the receptacle body 3 into
which it is plugged should rise and reach or exceed the
preset temperature of the temperature comparing section
20 owing to the occurrence of tracking at this portion
or to overload, the temperature detected by the
thermistor 7 also reaches or exceeds the preset
temperature. Since the temperature comparing section 20
therefore outputs an abnormal temperature signal, the
relay control section 21 energizes the coil 15 and cause
the armature 16 to switch to the position of the dashed
line in FIG. 1. '

- As a result, the supply of power to the load-
side plugs 43, 46, 48 and 52 is cut off and the red lamp



l-afer) is disposed in the through hole 5 with a flange 10 thereof abutting
on the step 6. -10- The therm stor 7, which serves as a tenperature
.sensor, is connected to a tenperature conparing section 20 of the control
circuit 19 by lead wires 8. The protective tube 9 in which the therm stor 7
Is sealed is nmade of an insulator net#efial and has the flange 10 for
abutting on the step 6 of the through hole 5. Reference nuneral 11

desi gnates &8t dpalsischte s imdicatsy tbrli fher temperadnvgegeatnttiiel t he rear

end of the tdyneugh B@E‘Qlénoﬁe&p@eﬂ enentadte hrdpidg a?iaeaﬁgeeléée@as a
central throu h hol ?. gu% prpCh the protective_tube 9 can advance and
% I (¢ fs&

retreat. edeFEPHREHSt WRLE | %ﬁhg]éagﬂr%?‘ck?fé
protecti ve tatb e eerdied hehét ppeddtatenPerBCufeziofy) tRTDeémbpOFaissi ng the

flange 10 i t oW he,step 6 of the through hole 5. Wen the flange
10 of the p%o%g: tr?'%g Fu%glé 92§ in contact with the step 6 of the through

hole 5, the tip of th&imcst dzhe Vvieuzzgre Coproplbcsectbont 22 nm calsof the
receptacl e hQ@yBied NGridHBEHEE 46n8ima1" eLaNpdPabRLY NYiSRaR, it -
' activates the buzzer 23 to issue a warning that the
temperature of the contact portion between at least one
plug and the receptacle unit 31 has reached or_éxceeded
the preset temperature of the temperature comparing
section 20.

Since according to the first aspect of the
invention the thermistors 7 encased in the protective
tubes 9 are disposed in the receptacle bodies 3 of the
receptacle unit 31, adequate space is available for its
provision.

In addition, each thermistor 7 is protected
from damage by the protective tube 9 encasing it.

Further, the temperature of each plug P can be
reliably detected even if the blades L are not fully
inserted since the coil spring 13 projects the
protective tube 9 out from the receptacle body 3 so as
to ensure that the thermistor 7 is kept substantially in
contact with the plug P as separated therefrom only by
the protective tube 9.

When the temperature rises to or above the
preset temperature of the temperature comparing section
20 because of tracking or overload, moreover, the
control circuit 19 operates the relay 14 to cut off the
supply of power to the plugs P and sounds the buzzer 23
as a warning that the contact portion between at least
one plug P and the associated receptacle body 3 of the
receptacle unit 31 has reached or exceeded the preset
temperature.



swtching circuit is positioned to supply power fromthe plug 1 to the
slotted termnals 4 when no current is passing through a coil 15 and
-switches to cut off the supply of power fromthe plug 1 to the slotted
termnals 4 when current is passed through the coil 15. A green lanp 17
lights to indicate normal operation-18en power is being supplied fromthe
plug 1 to the slotted termnals 4. The green lanp 17 goes off and a red

| anp 18 lights to indTherefapaovhen bher herperakiere toe thpptontActpower from

the plug 1 bert:%nS!oewedntsrf@&@A&ﬁe boayt 30hha ;hﬁlugoﬁtf@éch& rcuit 19
conprises the terrp%sat re conpari n section 20, a rela ntrol section 21

and a buzzefP¥c&RTH iRPEx attélr’Fﬁer“a‘ﬁE’rge% LKt ion 20
conpar es theverMerahurmst&t ecdred alertied tder rthet ameed vvtbh ttals eset

t enperat ure, 0 u or I n or an
abnor mal ter?ﬁ’@rx%tyrrlea%s? g%% % 'g%?\éd) %%tgﬁﬂm% Lﬁgp% %lgu ﬁe% glt ZE? ed

t enper at ur e previegited frempbexming.enper at ur e. The reI ay control section 21

responds to an abnorngird, eni)e&%ttaeséhaaahtcr %&aﬁaﬁegﬁsmhgr &P paring
section 20 by energizing the coil 15 of_ the rela uzzer control

section 22 CORFERYEFatdorn Ahrdr FefeRERHES avpie §¥§néi°c1°lréﬁ¥19hé° a

second aspect of the invention. Members designated by

the same reference symbols as those in FIGs. 1 and 2 are
the same as those in FIG. 1 and 2 and will not be
explained again.

Reference symbol R in FIG. 3 designates an
electric power source receptacle that is part of a wall
outlet or the like. It is constituted of a case H made
of a resin that is an electrical insulator and a pair of
slotted terminals B housed therein. '

Reference symbol 1A designates a source-side
electrical plug constituted of a plug case 24 made of a
resin that is an electrical insulator and a pair of

" blades 25 formed to project from the plug case 24 and
intended for insertion into the slotted terminals B of
the receptacle R. The blades 25 are connected to slotted
terminals 4 and a control circuit 19A through a cord 2.

A thermistor 26 serving as a first temperature
sensor is embedded in the plug case 24 so as to be able
to detect the temperature of the opposing surface of the
case H when the source-side plug 1A is plugged into the
receptacle R, and is connected with a temperature
comparing section 20A of the control circuit 19A by lead
wires 27. '

A thermistor 7 serving as a second temperature
sensor 1is connected with the temperature comparing
section 20A of the control circuit 19A by lead wires 8.

The armature 16 of a relay 14 is positioned to

supply power from the plug 1A to the slotted terminals 4



tenperature conparing section 20 by activating a buzzer 23 serving as an
alarm FIG 2 is an explanatory view showing the receptacle unit 31
-according to the first aspect of the invention in use, Menber s
designated by the sane reference synbols as those in FIG 1 are the same
as those in FIG 1 and will not be eXfl ai ned again. Since the receptacle
unit 31 shown in FIG 2 is adapted for insertion of four |oad-side plugs P,
it is equi pPEYETH IR f BUFTBRtt Hes r Paspiag ethoangh & sicoid | ihSFIahdl each

having a palsrwﬁfchﬁsottbedutebfrf Ngheé SugBid, D MRS ERbm/ tRECHSEY 14
protective tube B écg side plug 1 connected wth, the rece tacle
unit 31 thrfghtPRe & "l}g)"@@'(f At VBERauERRAtet 18 iBASS8Med in a
wal | W Ref mi'emmghnmher ab131115185| ghat es an aquari um whi ch contai ns vvatfer,
ebbl es, water plants jan Ii | ocked with various es o

1PI sh such as gold fish, ?r%%l?cafﬁgl :#j ?’fgﬁ%g | Y ke 2PPHE g&uaﬂ‘?‘iﬂ%ﬁl i s
equi pped w (P eratione whep pevengia being suppliedcirorectiesl miud A pl ug 43
(1 oad- side tp) uhdP)sidbtuhanionds aThe fdig Al Slaniieﬁ ﬁ% {t&f a

receptacle bo 3 of_ the receptacle unit 31 to power
circul ating & (99% i e ]\R;QPEF R dRéigatar phneanal A@P?#@Eﬂrﬁrhat i on

devi ce 44 f whiend thiet Buppli uof eseasnt fras thie T;il&g| LKetbsthaUgi Sk &p the top
of

terminals 4 is cut off.

The control circuit 19A comprises the
temperature comparing section 20A, a relay control
section 21 and a buzzer control section 22. The
temperature comparing section 20A compares the
temperature detected by the thermistor 26 with a first
preset temperature; e.g., 120 °C if the receptacle unit
is 15 A, and outputs a normal temperature signal or an
abnormal temperature signal depending on whether or not
the detected temperature is below the first preset
temperature, and further compares the temperature
detected by the thermistor 7 with a se_cdnd preset
temperature, e.g., 100 °C, and outputs a normal
temperature signal or an abnormal temperature signal
depending on whether or not the detected temperature is
belgw the second preset temperature. The relay control
section 21 responds to an abnormal temperature signal
from the temperature comparing section 202 by energizing
the coil 15 of the relay 14. The buzzer control section
22 responds to an abnormal temperature signal from the
temperature comparing section 20A by activating a buzzer
23,

FIG. 4 is an explanatory view showing the
receptacle unit 31A according to the second aspect of
the invention in use. Members designated by the same
reference symbols as those in FIGs. 1 - 3 are the same

as those in FIGs. 1 - 3 and will not be explained again.



-12- the aquarium 4l for illumnating the interior of the aquarium4l. It
has a plug 46 (P) which is plugged into another receptacle body 3 of the
receptacle unit 31 and a switch 45 at its upper portion for turning the
fluorescent |anp on and off. The aquarium 41l is further equipped with an
air punp 47 whose plug 48 (P) is insgevted into another receptacle body 3 of
the receptacle unit 31. The air punp 47 punps air through a pipe 49 to an
air stone 50 where it $igrass the sesepbredet HaitpBdfoshovheini ES8 vng of air

into the watgy . ;dapesPet St Ui Rs&ididl d €1 £&dr WMose- 9law SRudd) pj siktnserted

I nt o anot her, recepi acli bp‘%ﬁ of q‘tﬁge Iirﬁece tacle m% $1 regul ates the

tenperature b FHWEIRREDrWIHE t FM G RAr FRth 4 cﬁ?“%‘ﬁ:ﬁ?r P AT g ﬁgfﬂ"‘ﬁr (not

;202{1)6 Icg?nE iadri ?léltdca{t ni,[lgeakmt haming &hpairuef | siotiied 'Ewn?ha?s_ 43T1nd|6, 4% and
i . e.S ne - ectrical plug

descri bed eaglt‘?}éﬁmlﬁnté’rogerggfglag%go ﬁt%?é&%&?ﬁé&%\%%@% ?I’ now be expl ai ned.

Once the source-side pThe dpéwrativeerchl thgecarfrangenent Wikl ero€ kaAd t he

| oad- si de plémaflﬁieé& 48
_ If during the supply of power from the source
receptacle R through the receptacle unit 31A to the
different devices, the temperature of the plug case 24
between the blades 25 remains below the first preset
temperature of the temperature comparing -section 203,
the temperature detected by the thermistor 26 also stays
below the first preset temperature, and if the
temperature of the portion of the plug cases O of the
plugs 43, 46, 48 and 52 between the blades L remains
below the second preset temperature of the temperature
comparing section 20A, the temperature detected by the
thermistors 7 in the protective tubes 9 is also below
the second preset temperature, so that the temperature
comparing section 20A outputs a normal temperature
signal. Since the relay control section 21 therefore
does not energize the coil 15, the armature 16 remains
in position of the solid line in FIG. 3 and the green
lamp 17 stays lit.
Thus the  fact that the green lamp 17 is 1lit
means that the temperatures of the plug cases 24 and O,
the receptacle bodies 3 and the receptacle case H are
below the relevant first and second preset temperatures.
After the green lamp 17 has been on for some
time, if the temperature of the plug case 24 should rise
and reach or exceed the first preset temperature owing
to the occurrence of tracking or overload, the
temperature detected by the thermistor 26 also reaches
or exceeds the first preset temperature. On the other
hand, if the plug case O of the plug 46, for example,



and 52 have been inserted into the receptacle bodies 3 of the receptacle
unit 31 as shown in FIG 2, the filter 42, air punp 47 and tenperature
.controller 51 begin to operate. Then when switch 45 is put in the ON
position, the illum nation device 44 cones on to illumnate the fish and
the like inside the aquarium 41. As-&8&plained earlier with reference to
FIG 1, a thermstor ;7 encased in _a protective tube 9 projects from each
receptacl e FRANEE WASE e8BR Jfeadhe BFugexagedsdheigsesonis prR¥fted into a
recept acl e hoshyporathee eforig | toprersesctiieransecicf edrpentiagt iye tube 9

I nward agai nst _the force of the coil spring 13.as its blades L noye deeper
nto the ol GTYeAT s o 115 o epwiraiire WL B 44 EFEarote Fibe b
retreats w tdilsd sreaghemi on aexcerds othachreseth témpeoatumn of Siheepl ug P
between the yla I rd | ¥ O 5kt ashaoutiet C
t hrough t he %cgg?g%fe c%lns%? %tgwt %Qﬁéyﬁﬁ%"érfgr??@g%ﬁ%eggﬁg’ terr?)%rature of
each of the PreRjatas ameabaprmed 5oeRPSEFREUSS t F&ANEEL  coRRBCtT9H Y t he

receptacle %ﬂtﬁ&lzrééﬂﬁhi% kel @nclrhezBECERE Eemuener}1 H#h8 8husbe trgperature
ol N0 St 16 15 LIRS S PSS b MR BELELE Plnd 11 1N

in FIG. 3.

As a result, the supply of power to the plugs
43, 46, 48 and 52 is cut off and the red lamp 18 lights
to indicate that the temperature has risen owing to
tracking or overload.

Since the buzzer control section 22 is also
supplied with the abnormal temperature signal, it
activates the buzzer 23 to issue a warning that tracking
or overload has occurred.

Since according to the second aspect of the
invention the thermistor 26 is embedded in the plug case
24 and the thermistor 7 encased in the protective tube 9
is disposed in the receptacle body 3, adequate space is
available for the provision of the thermistors 26 and 7.

In addition, the thermistor 26 1is protected
from damage by being embedded in the plug case 24 and
the thermistor 7 is protected from damage by being
encased in the tube 9.

Further, since the thermistor 26 is embedded
in the plug case 24, it can reliably detect the
temperature of the plug case 24. - '

On the other hand, the temperature of the
plugs P (plugs 43, 46, 48 and 52) can be reliably
detected even if their blades L are not fully inserted
since the coil springs 13 project the protective tubes 9
out from the receptacle body 3 so as to ensure that the
thermistors 7 are kept substantially in contact with the
plugs 43, 46, 48 and 52.



al so stays bel ow the preset tenperature and the tenperature conparing

section 20 outputs a nornmal tenperature signal. Since the relay control

-section 21 therefore does not energize the coil 15, the armature 16 renains

in position of the solid line in FIG 1 and the green lanmp 17 stays lit.

Thus the fact that the green lanp 17A%s |lit neans that the tenperatures Ff
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~addition, since the supply of power to the loads is cut

. unit 31A according to the second aspect of the invention ‘

off, the temperature between the blades 25 or blades L.
of the plugs 1A and P (plugs 43, 46, 48 and 52) and
between the slotted terminals 4 of the receptacle bodies
3 falls, so that the plugs 1A, 43, 46, 48 and 52 and
receptacle bodies 3 can be prevented from burning.

FIGs. 5(a) is perspective views showing a
receptacle unit 31B according a third aspect of the
invention seen from the side of its blades and FIG. 5(b)
is a perspective view of the same seen from the side of
its slotted terminals. Members designated by the same
reference symbols as those in FIGs. 3.and 4 are the same

as those in FIGs. 3 and 4 and will not be explained_

again.
The receptacle unit 31B is constituted by
integrating the source-side plug 1A of the receptacle

with a unitary receptacle body 3 for multiple
receptacles. .

The operation, function and effect of the
receptacle unit 31B according to the third aspect of the
invention are the same as those of the receptacle unit
31A according to second aspect of the invention and will
not be explained further here.

It is also possible to integrate the source-
side plug 1 of the receptacle unit 31 according to the

section



=14- 18 lights to indicate that the tenperature of the contact portion

bet ween at | east one plug and associ ated receptacle body 3 of the
.receptacle unit 31 has reached or exceeded the preset tenperature of the

t enperature conparing section-20. Since the buzzer control section 22 is

al so supplied with the abnormal tenp@Pature signal, it activates the buzzer
23 to issue a warning that_ the -tenperature of the contact portion between
at | east onéfifsly aFRPIhLT dhptigventiom withhas undsan¥drecepkaetded t he

preset tenpaciywre ffr e tiplBerdteptadi@rpari ng section 20. Since according
to the first aspect -of ]Eﬁtge L.nvention the thern%stors 7 S‘ncased In the
protective tubes 9 ard WispSsef i A LSRR 2BFRIFNi SLOYIHE ¢ Fhe

recept acl e wudfi¥yradeguatfe aspaceptacieadlilabkecbodingstpravEsupth | n

addi tion, eaé;gb%sn._er ' YA te Vt.h r tive tube
9 encasing it.” Furt er%fh%{ ﬁévlteg}:rgégét 31?%91% E%;Hc 9‘%‘% ]cognggg gge'ﬁgabl y
detect ed everfigrenne bFyeals afe thesef iin yFIGseft affesithee same casl spring
13 projects dHuserHf ¢a3.V8 hHACwPL PWHot AM:A i Be8PLGE €. body 3 so as to

ensure that the thermstor 7 is kept substantially in ,
Reference numeral 61 in FIG. 6 designates a

source-side plug comprising a plug case 62 made of a
resin that is an electrical insulator, a pair of blades
63 formed to project from the plug case 62 and intended
for insertion into slotted terminals B of a receptacle
R, and a thermistor 66, protective tube 68, stop 70 and
coil spring 72 explained below. The blades 63 are
connected to slotted terminals 4 and a control circuit
19A through a cord 2.

The plug case 62 is formed between the blades
63 with a through hole 64 having a step 65, and the
protective tube 68 having the thermistor 66 sealed
therein is disposed in the through hole 64 with a flange
69 thereof abutting on the step 65.

The thermistor 66, which serves as a first
temperature sensor, is connected to a temperature
comparing section 20A of the control circuit 19A by lead
wires 67.

A stop 70 is fixed by welding or screw
engagement in the rear end of the through hole 64 of the
plug case 62. The stop 70 has a central through hole 71
through which the protective tube 68 can advance and
retreat.

The coil spring 72 is inserted between the
flange 69 of the protective tube 68 and the sﬁop 70 for
pressing the flange 69 in contact with the step 65 of
the through hole 64. When the flange 69 of the
protective tube 68 is in contact with the step 65 of the



gontact with the plug P as separated therefromonly by the protective tube
9. Wien the tenperature rises to or above the preset tenperature of the
tenperature conparing section 20 because of tracking or overload, noreover,
the control circuit 19 operates the relay 14 to cut off the supply of power
to the plugs P and sounds the buzzer2®3 as a warning that the contact

portion between at, | east one pl P and the associ ated, receptacl e body 3 of
the recept adt&F W giﬁﬁas 4"ea5ﬁgd P eREeddi®y PRRLBFELEE taRser 88 ure.
Ther ef or e Wivjidit s epatalumg oht td wienipdaly paseki 6R. bet ween a receptacl e

body 3 and a plug P regches o xceeds. t reset tepperature owng to
tracki ng or overl oad, eJtarhee ﬁeexgatgiéﬁu aaf%drtglgn%l?rheo%eg%etBefg?'éa‘\;%ﬁr opri ate
corrective astitordldndccesdihggte the beumtlevenest foforhbuiniegtiehG 3 is a
schemati c diga appzhoubpg the %%féeg%ft'&Peoke%érgo%%%tﬂéchﬁi%”'iﬁﬁm
according to a second aspect of the invention. Miers designated by the
sanme ref er eREWHG $oasecrBleasPett RE theyniqvendden: padswidl aBothose in

FIG 1 and derdkpgidinedotrubehex hatded agai n. Reference synmbol Rin FIG 3

designates an Since according to the fourth aspect of the

invention the thermistor 66 encased in the protective
tube 68 is disposed in the plug case 62 and the
thermistor 7 encased in the protective tube 9 is
disposed in the receptacle body 3, adequate space is
dn available for the provision of the thermistors 66 and 7.
' In addition, the thermistor 66 is protected
from damage by being encased in the protective tube 68
and .the thermistor 7 is protected from damage by being
encased in the tube 9.

Further, the temperatures of the source
receptacle R and the load-side plug P can be reliably
detected even if the blades 63, L are not fully inserted
since the coil spring 72 projects the prbtective.tube 68
out from the plug case 62 and the coil spring' 13
projects the protective tube 9 out from the receptacle
body 3, thereby ensuring that the thermistors 66, 7 are
kept substantially in contact with the source receptacle
R and the plug P as separated therefrom only by the
protective tubes 68, 9.

When the temperature of the source-side plug
61, the source receptacle R or any of the load-side
plugs P rises to or above the relevant first or second
preset temperature because of tracking or overload,
moreover, the control circuit 19A operates the relay 14
to- cut off the supply of power to the plugs P and sounds
the buzzer 23 as a warning that tracking or overload has

occurred.



el ectric power source receptacle that is part of a wall outlet or the liKke.
It is constituted of a case H nade of a resin that is an electrical
insulator and a pair of slotted termnals B housed therein. Reference
Synbol 1A designates a source-side electrical plug constituted of a plug
case 24 made of a resin that is an eRectrical insulator and a pair of

bl ades 25 forned to p(rw{ect fraomthe 1EI case_24 and i ntended for
insertion into the sl JHeR FEATHINA OB o¥erHeed cREFILE etROT$RRT 8t ades 25
are connect eacbﬁfb;ﬁ}ﬁﬁeed:otx&e&tmaéSaétm cart e rpjﬂompltl’lgutbkéﬂA tmough a

cord 2. A theéén St Qr Sﬁlﬁscer\g ayf bquéf);évggpgr ag__ 1§§3§°§.s'§1f1€”b6dd6d

in the plug TR s 548 o erature th
opposi ng surdfite bﬁethemmas%tu-rwmtwm sthe delader ?)3 uer 1aladesp| igged into

the receptaclie fheapuys GP””?CEEQ %E@eént‘éﬁaers%%édceal)ﬁ{héﬂs sgction 20A
of the control circuit 19A b lead wires 27. Athermstor 7_serving as a

second t enpeftat Hre §§ﬂ§%¥a‘i’35ec}?ﬁﬁ1|’e%? et f@13e 1 neo t ERper BBerBLUSSpEEi ng
section 20A sdtbhe enet rcepitacliel BB dyy 3 eafldWehes ciseThe &f nehgre 16 of

a relay 14 ig posi tioned 19 SUPRLY BRI JLADd Rl Be-AfLO the slotted

It is also possible to integrate the source-
side plug 61 of the receptacle unit 31A according to the
fourth aspect of the invention with a unitary receptacle
body 3 for multiple receptacles, " in the manner

s illustrated in FIG. 5.

FIG. 7 is a schematic diagram showing the
configuration of a receptacle unit 31C according to a
fifth aspect of the invention and FIG. 8 is a
perspective view showing the receptacle unit according
to the fifth aspect of the invention installed in a
wall. Members designated by the same reference symbols
as those in FIGs. 1 - 6 are the same as those in FIGs. 1
- 6 and will not be explained again.

In these figures, reference numeral 28
designates an AC power source, e.g., an AC branch line'
from the wiring in the building in which the receptacle
unit 31C is used. The receptacle unit 31C is installed
in a wall W of the building and is supplied with power
from the AC power source 28 through a cord 2.

The receptacle unit 31C has a control circuit
80 comprising a temperature comparing section 81, a
holding circuit 82, a relay control section 83, a buzzer
control section 84, and reset switch 85. The
temperature comparing section 81 compares the
temperature detected by a thermistor 7 with a preset
temperature, e.g., 100 °C, and outputs a normal
temperature signal or an abnormal temperature signal

depending on whether or not the detected temperature is



when no current is passing through a coil 15 and switches to cut off the
supply of power fromthe plug 1A to the slotted termnals 4 when current
1s passed through the coil 15. A green lanmp 17 lights to indicate nornmal
operation when power is being supplled fromthe plug 1A to the slotted
termnals 4. The green Iarrp 17 goeS 28t and a red | anp 18 Ilghts to

di b upply fromthe, 1A to
the stottod Toroy hERE" FreBdeiRehppRasRl ¥ e MFling “dhicithpbises (e
t enper at ur e okr thg suépusn cfoAhe tehpgraute otompatimnm 8écendna buzzer

control secgion 2gnpe :.T@fa&e%&tdifes‘éew%@]“&s%ép%hc?ém eonpares the

tenperature detected by the therm stor 26 wt first preset terrperature
e. gp 120[ erFIOINaY HeFIRRIARUES Sighat fxomsthe hedddngpaiscainodaal
t enper at ur e lsggéﬂérgizﬁﬁgal&hér i 1t grspa-sﬁtﬁr Qfeilagnfm dePﬁEt @t'ﬂﬁzQQ:t:WPgt h:;d
or not the dg erat je is below the fi set tenperatu
further corrpares eﬁ; erﬁ:)%x%a r ESTRYELT et bRt ﬁ%nf’ﬁﬁ?‘fn §FHPe W¥R a second
preset tenpetianak, fxom | tl’l@OtéInpandtouepLﬂcsnpaarmrgmbeteﬂ?ﬁrEstlur.‘e{sggggl or
an abnor nal e e_gdete
SRIRAIAIY & $uddl 85PN N O ! N3 (O, 88 pbd gafigLec

tenperature is belowthe second preset tenpe re
section 21 rApdnleaRs &RTalsicarangt hge hetlgh @@%mfftwhhbdimrperature

Conparlngfﬂﬂﬁrdﬁh€0§QDYeﬁaBlﬂh§|BGpply of power to the load-side
pPlug P and restoring the buzzer 23 to its inactivated
state.

The difference in the operation of the
receptacle unit 31C from that of the receptacle units
according to the other aspects of the invention will now
be explained..

In this aspect of the invention, the slotted
terminals 4 of the receptacle body 3 are hard-wired to
the AC power source 28 to be constantly applied with AC
voltage so long as the operation remains normal.

When no tracking or overload has occurred, the
temperature detected by the thermistor 7 is below the
preset temperature, the temperature comparing section 81
outputs a normal temperature signal to the holding
circuit 82, and the holding circuit 82 outputs normal
temperéture signals to the relay control section 83 and
the buzzer control section 84. As a result, the relay
control section 83 does not energize the coil 15, the
armature 16 remains in position of the solid line in
FIG. 7, the green lamp 17 stays 1lit, and power is
supplied to the load-side plug P.

If the temperature detected by the thermistor
7 should rise to or above the preset temperature owing
to the occurrence of tracking or overload, however, the
temperature comparing section 81 outputs an abnormal

temperature signal to the holding circuit 82 and the



t.he coil 15 of the relay 14. The buzzer control section 22 responds to an
abnormal tenperature signal fromthe tenperature conparing section 20A by
activating a buzzer 23. FIG 4 is an explanatory view show ng the
receptacle unit 31A according to the second aspect of the invention in use.
Menbers desi gnated by the sane refer@ﬁce symbol s as those in FIGs. 1 - 3

J i | | be expl ai ned agai n.
7 1S hee R AT R Curpten anored Gempersting,piaasts
insertion(ﬁtd(mhelnahaxldenprq@ssé¢t1¢n|&3equdpphd huthedebnﬁfolhe
receptacl e hodies,3 hownakng FLGy Py, e@ﬁg bayk gch9§$i Q%c§£8$

termnals 4 and a thernistor 7 encased in a protéctirve t
oper ati on ofeNekIEFean§BReftoM 115 napdbcanigisai Hee. armaﬁurmn}&hEOSupply of

pover from tdwitsehir €6 theepicadltaoR ¥ otlgh 4AShEgCeRhAClie Ud, 33A to the
di fferent d%é} t he te r at re of thetﬁ} case 24 bet ween t he bl ades

i ce
25 remai ns %ﬁﬁﬁ%é:hﬁ Is Yef tp?‘@‘?l‘bet?%t % Fe 1cRBEr affir andonpari ng
section 20Atheeredniemgt k@ tiet ddteddyihfitchber khatorcvirkdlfp 6+ays bel ow

the first pr&sgh JAMeAbUbEr-84d 1T the
| Since the buzzer control section 84 is also
supplied with the abnormal temperature signal, it
activates the buzzer 23 to issue a warning that tracking
- or overload has occurred.

. After corrective action has been taken to
| eliminate the tracking or overload, the reset switch 85
of the control circuit 80 is operated to clear the hold
state of the holding'circuit 82, thereby enabling supply
of power to the plug P and restoring the buzzer 23 to

its inactivated state.

The receptacle unit 31B according to the fifth
aspect of the invention is provided with the reset
switch 85 because it is built into the wall W and its
control circuit 80 cannot easily be reset by cutting of
the power supply from the power source as is possible in
the case of the control circuit 19 or 192 of the
receptacle units according to the aspects of the
invention described earlier.

The holding circuit 82 and the reset switch 85
can be constituted in any of'various well-known ways.
For example, the holding circuit 82 can be a two-state
circuit such as a reset-set flip-flop whose reset
terminal is supplied with a ground-potential signal as
negative logic when the reset switch 85 is turned on.

The provision of such a reset means simplifies
the operation of resetting the receptacle unit after a
tracking or overload problem has been corrected since it

eliminates the troublesome work that would otherwise be



tenperature of the portion of the plug cases O of the plugs 43, 46, 48 and
52 between the blades L remains bel ow the second preset tenperature of the
tenperature conparing section 20A, the tenperature detected by the
thermstors 7 in the protective tubes 9 is also below the second preset
tenperature, so that the tenperature2Benparing section 20A outputs a nornal
t enperature signal. Since the relay control section 21 therefore does not
energi ze thereiired, te hdistmmneste e reseepiacie jerlt i SromfthaelSolid |ine
in FIG 3 ang,tdie Qheer lamp 17 stays lit. Thus the fact that the green

lanp 17 is It means that the tenperatyres of the pl ug cases_ 24 and 0, the
receptacl e bodi es 3 antP tREte quégsetgeaFésﬁélgWF?ﬁg P2l E38nt first

and ste_cond p?@&ﬂadé eﬁmeﬁatwﬁa?w tegrlyt e greertiagp alEobabpheknoon for
sone time, if. the,te rature_of t | S hould_ri reach or
exceed the f?9§tfb$%s ﬁr?%%Be?afﬂ?gfoﬁfgg ?g ?ﬁéégécggfeﬁggggFg?ggcking or

over| oad, theoderiperature detected by the therm stor 26 al so reaches or
exceeds the first prespl;{MHA dedeBractl L O3 udiibsdrlipElcanl Ug case

O of the plug 46, for exanple, oul d rise and reach or _exceed the
second preseeeingpératatteduingthe Whd Lodburiterkan opet Pagkfngdofor

use in other ways by, for example, converting the AC
power source 28 to an ordinary plug or a plug integrated '
with the receptacle body 3.
FIG. 9 is a schematic diagram showing the
i configuration of a receptacle unit 31D and an extension
cord 94 according to a sixth aspect of the invention.
Members designated by the same reference symbols as
those in FIGs. 1 - 8 are the same as those in FIGs. 1 -
8 and will not be explained again. .

The receptacle unit 31D shown in FIG. 9 has a
control circuit 80A comprising a temperature comparing
section 81A, a holding circuit 82, a relay control
section 83, a buzzer control section 84, and reset
switch 85. The temperature comparing section 81lA
receives a temperature signal from a thermistor 7
through lead wires 8 and a temperature signal from
another a thermistor 7 through a pair of pin slots 93
and lead wires 8A (both described below)' and compares
the temperatures indicated by these temperature signals
with a preset temperature, e.g., 100 °*C, and outputs a
normal temperature signal or an abnormal temperature
signal depending on whether or not the detected
temperatures are below the preset temperature. The
holding circuit 82 holds the output of the temperature
comparing section 81A. The relay control section 83
responds to an abnormal temperature signal from the
holding circuit 82 by energizing the coil 15 of a relay

14. The buzzer control section 84 responds to an



gverl oad, the tenperature detected by the therm stor 7 also reaches or
exceeds the preset tenperature. Since in either case the tenperature
conparing section 20A outputs an abnormal tenperature signal, the relay
control section 21 energizes the coil 15 and causes the armature 16 to
switch to the position of the dashed26rne in FIG 3. As a result, the
supply of power to the plugs 43, 46, 48 and 52 is cut off and the red | anp
18 |ights t cabngrmaile thaPaURCURSDEIENAL HEEOR| e o FPEBAEREEKI Ng or

over | oad. SI éﬁﬂl@ugé@él&ormr Wy seadiveitizg iaS alzzersuppl kad wheh the
' activates the buzzer,23 to i

abnor mal erature [ e a
war ni ng that n??%‘&k?ﬂétﬁf‘ %Zr‘i’%%ﬁ?% BT cbr MRS 1tk 5%%%?5?%9%?‘% t he
second aspechobd s$tete nvientheothaldéngheintsivr826 emalenbeddagply ©ifie pl ug

oSt ot and et "EETLAEOLoLac0eR Hil NG ARFLARG! RE Bussed SPOSC]

in the rece equa I S avai or the provision of
the therm st2)3 stqalmoumcuwa&eél FFéhe the thermistor 26 is protected from

damage by being enbeddedei RebBBtRLYE ©R3% %@ngsthﬁrﬁﬂéfn‘ﬁ%b%dédl S
protected from damage by being encased in,the tube 9. Furt ce the

therm stor 2€iFB e'hbé’@&@@ﬁaﬁltene Py ThsdNSRIPOratand ofti AR d8fect the
t enperat ure giotbedptesmists 24.for insertion of a pair of blades L

and a protective tube 9 encasing the thermistor 7, which
serves as a temperature sensor. The protective tube 9
is energized by a coil spring to project out from the

. receptacle body 91.

| The temperature signal produced by the
thermistor 7 is supplied through lead wires 8 to the
temperature comparing section 81A of the control circuit
80A, whereby the occurrence of tracking and overload can
be detected in the manner explained earlier.

The receptacle body 91 also has the pair of
slotted pin terminals 93, which are disposed in pin
insert holes 92 to serve as temperature signal relay
means. The slotted pin terminals 93 are conn.ected_
through the lead wires 8A to the temperature comparing
section 81A of the control circuit 80A, which uses the
temperature signal supplied thereto via the slotted pin
terminals 93 to conduct processing for detecting
tracking and overload, cutting off the supply of power
and producing an alarm.

The extension cord 94 is for conducting power
from the receptacle unit 31D to the plug P at a location
remote from receptacle unit 31D. It comprises an
extension plug 94a, an extension receptacle 94b and a
cable 94c¢ connecting the extension plug 94a and the
extension receptacle 94Db.

The extension plug 94a has the pair of blades
L and a pair of pins 95 insertable into the pin insert



On the other hand, the tenperature of the plugs P (plugs 43, 46, 48 and 52)
can be reliably detected even if their blades L are not fully inserted
.since the coil springs 13 project the protective tubes 9 out fromthe
receptacle body 3 so as to ensure that the thermistors 7 are kept
substantially in contact with the pk2gs 43, 46, 48 and 52. -19 - Wen
the tenperature of the plug case 24 or any of the plugs P rises to or above
the rel evanfrpresetd2 edfer &her erpeertaslsr trduki A4 okcoveervad,asmr eover,

the control g atutBAs0pRARL £S1 dhenda@lsdy 14 to cut off the supply of
power to the plugs 43, 46, 48 and 52 and soupds the buzzer 23 as a warning

that tracking or over 0% FEESHRIRR r EECeRRBAL1Er 248 MPADr 2oPeY 0 RE occurs,
t herefore, aiwted atermimalactd vEoAckeoaicingbe madapidfy Blddas 1N

addi tion, sing h fop . el ' off. the,
tenperature o1 véeﬁh%%@P%%(%%eg %Egc';%}lgl t&%es? E‘a%&%%e&geuggse?ﬁ fand® P (plugs
43, 46, 48 aHem@Eedahetyeenesiothedskerménaler i andserengizé@ becept acl e
bodi es 3 faldshigp sPatnkha iNleiaS Ifyofdet 4ButE AR Qe aBLk LESEH acl e

bodies 3 can be prevented from burning. FIGs. 5(a) iIs perspective views
showi ng a receptacle 94b.

The cable 94c includes power wires 96 which
connect the slotted terminals 4 of the extension
receptacle 94b with the blades L of the extension plug
94a and signal wires 97 which connect the thermistor 7
of the extension receptacle 94b with the pins 95 of the

~extension plug 9%4a. .

_ Therefore, when the extension cord 94 is
plugged into the receptacle body 91 and the blades L of
a load-side plug P are inserted into the slotted
terminals 4 of the extension receptacle 94b of the
extension cord 94, the thermistor 7 of the extension
receptacle 94b is pushed inward against the force of the
spring while maintaining contact with the part of the
plug P between the blades L. If the temperature of the
extension receptacle 94b or the portion of the plug case
O of the plug P between the slotted terminals 4
overheats owing to the occurrence of tracking or
overload, the thermistor 7 provided in the extension
receptacle 94b detects the temperature rise and sends a
corresponding signal to the temperature comparing
section 81A through the signal wires 97 of the cable
94c, the pins 95 of the extension plug 94a, the slotted
pin terminals 93 of the receptacle body 91 and the lead
wires 8A.

Thus even though the extension cord 94 itself
is not provided with tracking and overload occurrence
detection capability and is not equipped with means for
cutting off the supply of power and producing an alarm



receptacle unit 31B according a third aspect of the invention seen fromthe
side of its blades and FIG 5(b) is a perspective view of the sane seen
fromthe side of its slotted termnals. Menbers designated by the sane
reference synbols as those in"FIGs. 3 and 4 are the sane as those in FlGs.
3 and 4 and will not be explained agaiBr. The receptacle unit 31Bis
constituted by integrating the source-side plug 1A of the receptacle unit
31A accordi rfgg/?ﬁ t & agdeiondl aQEeCPVGﬁ!‘itGIﬁﬂl nvent defiewitid ,a ubtt aly

receptacl e b&é‘%‘egtf@ﬁ.e@%' tb@é@lﬁﬁﬁe%@d&“eﬁ:ec@e mer aEbggrenclénCL on and
effect of the receptacle unit 31B according to the third aspect t he

i nvention ar BFAHELRG AN, OYSTIead oPnflhEOr%%%&%l%‘%ﬁ@%YAOéc@@Wérng to
second aspechyofutbtikztiingnt the asdpublbingt ba expkai Bedef upEhegnhere. It

is al so possi i ntegra t he source- side plug 1 of the receptacle
unit 31 accor%%éafdet h%ng Tﬁ?o first aspect of the invention wth a

unitary receptacle bodyiBceorthel t tphperedeptenclsensdtS Gsed aasehematic

di agram showtRgrhiig 608 I GiIr 3chd Ofuén' RRAIAN ewRLRACFOLHLPYREQ @ fourth
varies with temperature, the temperature signals
produced by the temperature sensors have to be
separately supplied to the temperature comparing section
81A. If the extension cord 94 is to be replaced by a
table tap or another extension cord is to be connected

a with therewith, it is necessary to provide as many pairs

of temperature signél wires and temperature signal relay
means as there are temperature sensors. For example, to
configure a table tap with four receptacles, it is
necessary to provide four pairs of temperature signal
wires for carrying the'signals from the temperature
sensors of the receptacles to the plug, four pairs of
temperature signal relay means in the plug corresponding
to the four pairs of temperature signal wires, and four
pairs of temperature signal relay means in the
receptacle body connectable with the four pairs of
temperature signal relay means in the plug.

Although the receptacle unit 31D according to
the sixth aspect of the invention shown in FIG. 9 has
both temperature relay means and a temperature sensor
provided in the receptacle body 91, other arrangements
are also possible. For example, the receptacle body 91
can be provided with only the teniperature signal relay
means.

While the receptacle unit 31D is designed for
installation in a wall, it can be modified for use in
other ways by, for example, converting the AC power
source 28 to an ofdinary plug or a plug integrated with
the receptacle body.



&spect of the invention. Menbers designated by the sane reference synbol s
as those in FIG 3 are the sanme as those in FIG 3 and will not be
expl ai ned again. Reference numeral 61 in FIG 6 designates a source-side
plug conprising a plug case 62 nade of a resin that is an electrical
insulator, a pair of blades 63 fornmee9-o0 project fromthe plug case 62 and
intended for insertion_into slotted ternina[s B pf”a repeptacle R, and a
therm stor 66, protectF¥€-td¥e 68, asisohemratdied didéamr shgwifgexyheni ned

bel ow.  Thecbhagdger88iahe og0RN e e 13 %%:g&iiﬁ? %Eééﬁgg?gggﬁa control

circuit 19A through a cord 2 he ,pl'ug c¢ase s Torme he bl ades
63 with a thFS‘d‘aﬂg’Ro“f‘%P%‘ﬁt I‘Pdﬁ/it}t? &e'é’f*@ﬁles; afil g heeyrrilb @spact @fe 68

havi ng t he thbkeniistvemtiforsepsed txﬁwjeﬁiﬂcal'tsi&n sggse.graé nﬁ}het_t Q{ngG%GhO\IAE_ Sﬁ
with a flang there butting,on.the step,65. e er.Iy st or , [
serves as a P?s t%%pgﬁﬁ'urg’sen SPoers céﬁgégPQ&eEo EYtéﬁ%%réﬁﬂﬁé

conpari ng setefenenoa siymbiedscast richose r tui FIGOA byarecathe\ s&mebés A stop
70,15 fixed PHoE! M NELOr Gk EIIAMEIONL LipidiGdA0agRd Of the through

hol e 64 of the plug case 62. The sto as a centra rough hole 71
t hrough whi ch the prot®8tfhewRuba BEGeahladthrcxegsatrsiecanitTRAECO]

spring 72 ishasseitednbebleeditdeit 19B comprising a temperature
comparing section 20, an OR circuit 102, a relay control
section 21A, an OR circuit 103, a buzzer control section
227, and a short current detection section 101. The
e temperature comparing section 20 compares the
temperature detected by a thermistor 7 with a preset
temperature, e.g., 100 °C, and outputs a normal
temperature signal or an abnormal temperature signal
depending on whether or not the detected temperature is
below the preset temperature. The OR circuit 102
outputs the signal supplied thereto when supplied with
an abnormal temperature signal from the temperature
comparing section 20 and/or a short signal from the
short detection section 101. The relay coptrol section
21A responds to an abnormal temperature signal and/or a
short signal from the OR circuit 102 by energizing the
coil 15 of a relay 14. The OR circuit 103 ouﬁputs the
signal supplied thereto when supplied with an abnormal
temperature signal from the temperature comparing
section 20 and/or a short signal from the short
detection section 101. The buzzer control section 222
responds to an abnormal temperature signal and/or a
short signal from the OR circuit 103 by activating a
buzzer 23. The short detection section 101 detects the
occurrence of a short based on a signal received from a
short current detector (a single detector by indicated
in two parts 100A, 100B as explained below) and outputs
a short signal when a short is detected.



f.1 ange 69 of the protective tube 68 and the stop 70 for pressing the flange
69 in contact with the step 65 of the through hole 64. When the

flange 69 of the protective tube 68 is in contact with the step 65 of the
~221- through hole 64, the tip of the protective tube 68 projects about 7 nm
out of the plug case 62. The operati-®0-and function of the receptacle unit
31A according to the fourth aspect of the invention are the sanme as those
of the receptacl e unitTBeAshotbr aurgent dekepkPrsiecinagriadk imvdiri on and

will not be gxplaiged dhe Igia BENR LwllehC L HRE WIHIdG didel BAULOW tdh@spect of
the invention the_therm stor, 66, encased in the grgéectlve tube 68 is
7

di sposed in the plagtedstewdingls thdorhdekestip AELSBHETHE P (f ot ecti ve
tube 9 is di gpesadti powwbeed ecitpiuyt ahzothl adesadéquhtelspdesides g | abl e

66 i 5 pr ot ectBASFFM datedes bh oerey Rraliats 7 s2 HH Hhedp il B
and. t he t her bbdivor Sinpe phet wited ¢fobheanand Dyabeeay eerawated nint he tube
9. Further, ghe t _ef@er%wér Sshdft t BRrSOHE CRRARIACIS Rnaldatha |pad-side
plug P can be'reliably
divided into two parts 100A and 100B but is actually a
single unit. " When no short current is present it
produces'no output because the same amount of current
flows in both directions and no voltage is induced.
When short current is present, however, it produce a
. short signal based on the voltage induced by the
. resulting difference in the amount of current flowing in
opposite directions. It can be constituted using a zero
phase current transformer.

The difference in the operation of the
receptacle unit 31E from that of the receptacle units
according to the other.aspects of the invention will now
be explained.

When a short occurs in a load circuit powered
through the slotted terminals 4, the-short current
detector 100A, 100B applies a prescribed voltage to the
_short detection section 101 which responds by sending
short signals to the OR circuits 102, 103.

Similarly to in the case of the detection of
tracking or overload, therefore, the receptacle unit 31E
also responds to the detection of shorting by cutting
off the supply of power to points downline from the
slotted terminals 4 and sounds the buzzer 23 as a
warning that a malfunction has arisen. As a result,
fire and other risks from faulty electrical operation
can be prevented and the user can be alerted to the need
for corrective action.

The receptacle units according to the second

to sixth aspects of the invention can also be provided



detected even if the bl ades 63, L are not fully inserted since the coi
sSpring 72 projects the protective tube 68 out fromthe plug case 62 and
the coil spring 13 projects the protective tube 9 out fromthe receptacle
body 3, thereby ensuring that the thermistors 66, 7 are kept substantially
in contact with the source receptaclgqR and the plug P as separated
therefromonly by the protective tubes 68, 9. Wen the tenmperature of the
source-si de pivl &hist hPurssidiste sBcehtaclesreRttr ampgtof heaidadgsiade pl ugs

Prises 10 0LnBROVE. LN { Aevatilo,] 1ioBh, CLoBBCLRUCRE Seind S RRNAULIIL because

of tracking OFf over nmor eover, the'control crrcuit 19A operates t he

relay 14 to sndé hfﬁntﬁéG§up§by50f7p®m%r9toatﬁkaﬁLﬂﬁﬁﬁfQ%ﬂ?sﬁﬁﬁiiQQ:he

buzzer 23 asigiWafgy n&éé@vﬂﬂgﬂ%heg Qiegver lqrdehas QS T errent‘ 22- \\hen
tracki ng or overload occurs erefore h%‘gprqprlate C ect% o ction can
h

be pronptly fgkestorn hPBRti OBy neBdt R s GIASP T Aoads is

cut off, theghgpReiagutRebstBED 6ﬂetﬂsé8£le$rtﬁ3dé1fedﬂ1ad9$dcuifori hea1p| ugs 61,
P and betmeen t

hat the plub® 62 andebod: IRETEap: SEPEABBA . Seand the ChoB HASF the

control section 22, 84 or to the holding circuit 82.

It is also possible to omit the OR circuits
from these configurations.

While the receptacle units according to the
different aspects of the invention were described with

e respect the case where the protective tube 9 is

projected_. 7 mm from the receptacle body 3 and the
protective tube 68 is projected 7 mm from the plug case
62, other arfangements are also possible. Specifically,
contact between the tip of the protective tube 68, 9 and
the case H, O at the time of inserting the plug 61, P
into the receptécle R or the receptacle body 3, 91 is
ensured so long as the protective tube 9, 68 projects by
a distance in the range of 1/10 to 1/2 the length of the
exposed portion of the blades 63, L of the plug 61, P.
Since the exposed portion of the blades 63, L of a plug
61, P for home use measures around 18 mm, it suffices
for the protective tube 68, 9 to project from the plug
case 62 or the receptacle body 3 by between 1.8 mm and
9 mm. _ i

A shorter amount of projection of the
protective tube 68, 9 within this range provides better
protection for both the protective tube 68, 9 and the
thermistor 66, 7 encased therein.

Although examples in which the thermistors 26,
66, 7 were used as the first and second temperature
sensors were described, this is not limitative and it is
also possible to use any other type of device capable of
producing an output which changes with temperature.



source recept acle R can be prevented fromburning. It is also possible to
I'ntegrate the source- side plug 61 of the receptacle unit 31A according to
the fourth aspect of the invention with a unitary receptacle body 3 for
multiple receptacles, in the manner illustrated in FIG 5 FIG 7 is a
schemati c di agram showi ng the confi ggzati on of a receptacle unit 31C
according to a fifth aspect of the invention and FIG 8 is a perspective
vi ew showi ng t he recephitheudihi examd@sdiimgwhichhthe thermisgtans @6t he
 nvention Tngkal I£dydkd &ﬁ&ése&/ér{@prgr%ébea%e%meé hggsang kRherence

symbol s as t ose In - are the sane,as th n E|Gs, 1 6 and
wi Il not be égpraiked.agehis LR dtselinptakive, apg etmf’e FLREF alansh
desi gnat es ageAGnBOWRINpERHtuRe &chsord dh bbantbfki nepkoeected Wy ing in

thebwldlng n which the receptacle uni,t C|s h cept.acl e unit
31C i s instalfP&d Hrr?tgc\[)'vél"ﬁ &}‘g’gst(ﬁ &pdi| (fl n n:é:q:gt?f)%l %o b5 q{1)"1ﬁpower
fromthe AC padethsoamoent8of mm@cmmm@aeofhesrb@mmlJe’ljhlatn@lc has a

control cireyib %?,ecq TAGLA! BY EnbCHRELALAT SoFOIBATA NGRS iibd 3 2 hol di ng
circuit 82, a’'felay control section uzzer control section 84, and
reset smntcﬁ 85. The tenperature conparing section 81 conpares the

tenmperature detected bm&hbnghmes;taarbléswltm whidlesehet eapeyater evase. g.
100[err] C, and out uts a nor r’rﬁl

used the switching circuit were described, this is
not limitative and a semiconductor or other type switch
can be used instead.

Although examples in which the buzzer 23 was
used as the alarm were described, this is not limitative
and any other type of alarm capable of producing a
warning can be used instead.

Although examples in which the first preset
temperature was 120 °C and the second preset temperature
was 100 °C were explained, this is not limitative and
the preset temperatures can (should preferably) be set
in light of the rated current of the receptacle unit to
values that are lower than the ignition points of the_
cases H, 24, 62, 0 and the receptacle body 3.

In the first aspect of the invention, the
receptacle unit can be constituted of only the
receptacle body 3, the slotted terminals 4, the
thermistor 7 and the coil spring 13.

In the second aspect of the invention, the
receptacle unit can be constituted of only the
receptacle body 3, the slotted terminals 4, the
thermistor 7, the coil spfing 13, and the source-side
plug 1lA. _

Since the invention disposes the temperature
sensor in the receptacle body, adequate space is
available for the provision of the temperature sensor.



t:eperature signal or an abnormal tenperature signal depending on whether
detected tenperature is -23- below the preset tenperature.

or not the

The holding circuit 82 holds the output of the tenperature conparing

section 81. The relay control section 83 responds to an abnormal
tenperature signal fromthe holding-gg¢cuit 82 by energizing the coil
a relay 14. The buzzer control section 84 responds to an abnor nal

15 of

t enper at ur e si gnal frGhnde thénmtempenatucenpemson ﬁé(nrioorecaladbsframt i vati ng
3 B0 AdUeg £281 o A gg, oggra ﬁaraizarﬁgeaﬂgmfogg cl ggLing the

a buzzer
hol d state

| oad-si de pl R EFRRATRGS S

ding circ enab |ng supp

POWEr fo the
thegPlie sanzke paliapl Xsﬁqqﬁﬁ@@ﬂvaveﬁ ifate.

The

difference iﬂtéhslsaeéaar@nneé EhE1yecenRBbacke gmh&e3£ﬁef@96k§he&ngf t he

receptacle

constantly

When no trac ng or ‘ove

uni t.s accordin

g t he otherﬁ ects of the invention, wll
be expl ai ned®STReY hPEA§5EEt té;fet REMPRY By
t he recept ac:bec@ptlgc]%earlmodmr ov asd to témswﬁepommt sdur ces28keptbe

now

n, S$ICL| SbfeFiW nthSl s 4 of

dEth e Iy“gnv%'ohﬁgﬁtsx&{ﬂnghﬁ%ﬂﬁ QRELAOR L8RS normal .

| 0ad "has occurre
and overload can be determined from the detected

temperature and the user be alerted to the need for
corrective action.

Since the control circuit operates the
switching circuit to cut off the supply of power to the
load-side plug when its temperature'rises to or above
the preset temperature because of tracking or overload,
the supply of power to the plug can be cut off before it
starts to burn owing to overheating of the portion of
contact between the receptacle body and the plug.

Since the control circuit sounds the alarm
when the temperature of the plug rises to or above the
preset temperature because of tracking or overload, the
user is alerted that the plug temperature has exceeded

the preset temperature and can take appropriate

corrective action.

The operation for turning off the alarm and
restoring the supply of power can be simplified by
providing reset means for terminating the operation of
the control circuit.

The provision of the reset means makes it easy
to restore the operation.

Since supply of power to the load-side plug is
cut off when a short is detected, fire and other risks
from faulty electrical operation can be prevented and
the ﬁser can be alerted to the need for corrective
action. ' '

By using an extension cord which carries

detected temperature signals to the receptacle, it



t-eriperature ‘detected by the thermistor 7 is bel ow the preset tenperature,
the tenperature conparing section 81 outputs a normal tenperature signal to
the holding circuit 82, and the holding circuit 82 outputs nornal
tenperature signals to the relay control section 83 and the buzzer control
section 84. As a result, the relay-8dntrol section 83 does not energize
the coil 15, the armature 16 remains in position of the solid line in FIG
7, the greerPeanPes7 BeaFibiler, tanddpbeer i sragppngedand toeerdaddsi de pl ug
P. If the tespeistihg Betaebad the the-dhedd st 8ra7 chiouldhd | 88at @o0r above
the preset tepperature owing to the ogcgurrence of, tracking or overl oad,
however, t heaf%ﬁ)e‘?]%ﬁ l}’ﬁ?rcc'}%pégfanﬁeggc P rF B KLY St §‘°§ﬁ°gbnor mal
tenperature signal to the holding circuit 82 and the -24- hol di ng
circuit 82 outputs abnormal tenperature signals to the relay control
section 83 and the buzzer control section 84. As a result, the relay
control section 83 energizes the coil 15 and causes the arnature 16 to
switch to the position of the dashed line in FIG 7, whereby the supply of
power to the plug Pis cut off and the red lanp 18 is |lit to indicate that
tracki ng or overl oad has occurred.
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:Si nce the buzzer control section 84 is al so suppli ed—with—the—abrmormai—

fenperature signal, it activates the buzzer 23 to iss ' 'y
.tracking or overload has occurred. After corrective a‘@ll@ﬁ'ﬁ‘mmg' ken
to elimnate the tracking or overload, the reset sw't s r ol

circuit 80 is operated to clear the hakg-state of t_3he'_hol ding circuit 82,
t her eby enabling supply of power to the plug P and restoring the buzzer 23
to its inactivated state. The receptatchemgnit 31B according to the fifth

aspect of the invention is provided with the reseé switch 8% beiggtfse it is
built into the wall Wand it comtFotEtFPeui Te8BPERANGE BRI y reset by
cutting of tbempoieingupply fromthe power source as is possible in the

case of the control CiSEUilteayg %rnel%d&éﬁﬁlﬁeéreﬁ aﬁ%&.‘i@t%%n%cﬁ. ding to

the aspects of the invention describe b I'ng circurt 82 and
‘the reset swrenigsdcanible conpeiruted sAoktpdof termivadisweld) kfown ways.

For exanpl e, s h8erB9bdi NG£Cid CHRE x82% £ab1RRIE T WR)St@E e L1 Lol s3deh as a
reset-set fl |f-f| Of whose reset terminal is supplied with a

gr ound- pot en®+8FtEIgHRIPY ddati ve 1 ogic when the reset switch 85 is
turned on. The provi si antétpérsture resbrnidnsostwitdIy asrdjetefpdeat i on of

resetting the Looentagles WL g106Led YRG0 ERL OFLRLAIAD has been
body, and -

an energizing member (13) for projecting the
temperature sensor out from the receptacle body.

2. An electrical receptacle unit (31)
according to claim 1, characterised in that it comprises
a source-side electrical plug (1) for receiving electric
power from an electric power source receptacle (R}.

3. An electrical receptacle unit (31)
according to claim 1, characterised in that it is
installed in a wall (W) of a building and the slottéd
terminals of the receptacle body are supplied with
electric power directly from electric wiring in the
building.

4. An electrical receptacle unit (31)
according to any of claims 1 to 3, characterised in that
it comprises: '

a switching circuit (16) for enabling and
disabling supply of electric power to the slotted
terminals and

a control circuit (19) responsive to a
temperature signal from the temperature sensor for
operating the switching circuit to cut off supply of
"electric power to the slotted terminals when the
temperature signal indicates a temperature equal to or
higher than a preset temperature.

5. An elec;rical receptacle unit (31)

according to claim 4, characterised in that it comprises



elimnates the troubl esone work that woul d ot herw se.be -25- required to

di sconnect the receptacle unit fromthe AC power source. K Nt
tanpering, the reset switch 85 can be nade to be\t\mmnﬁﬂ‘l&“w i nserting
a toothpick or the like through a small hole 86 A ept acl e body
3. Wiile the receptacle unit 31C was @@$eribed as*being installed in the
wall W it can be nodified for use in other ways by, for exanple,
converting tes&C pweensso(8Tk I otemmingditimdy pbeygabion pbfig the egrated
with the recggh;gg[,g hody,de . FIG 9 is a schematic diagram show ng the
configuration of a receptacle-unit 31D ,and an extension cord 94 accordi ng
to a sixth aspect of tRKe invBRti®hechEiBals FeSERTALE® biitite sk

ref erence sygbebyddng hosecllaihl @.od 5,8 disrddirerdded abnt Rhae it FIGs. 1
- 8 and will _not be expl ained agaj recep&_acle unit 31D shown in FIG

.. Tth
9 has a cont FOMPELPEHi £ eBA D )Qi“ﬁ’d‘cg‘ CRRFEFEEUFE FBTRAI TR 26 i on 81A,
a hol di ng ci patput8zigaalelpaypducetr by et iamtE®l xinmddr whent ridie secti on

84, and reset 5.t ehu8 sighlf EEORCLAL UEENSOFRAN) &SR Uk &dhal
to or higher than the preset temperature.

7. An electrical receptacle unit (31)
according to any of claims 4 to 6, characterised in that
it comprises a short current detector (100A, 100B) which
sends a short signal to the control circuit in response

s to detection of short current in a circuit powered
through the load-side electrical plug inserted in the
receptacle body, the control circuit being responsive to
the short signal for operating the switching circuit to
cut off supply of electric power to the slotted
terminals.

8.. An electrical receptacle unit (31)
according to claim 6, characterised in that it comprises
a short current detector (100A, 100B) which sends a
short signal to the control circuit in response to .
detéction of short current in a circuit powered through
the load-side electrical plug inserted in the receptacle
body, the control circuit being responsive to the short
signal for operating the switching circuit to cut off
supply of electric power to the slotted terminals and
for operating the alarm.

9. An electrical receptacle unit (31A)
comprising:

a source-side electrical plug (61) having a
plug case (62) and a pair of blades (63) projecting
from the plug case for insertion into a pair of slotted
terminals (B) of an electric power source receptacle
(R},



Feceives a tenperature signal froma therm ste*—?—%hrﬁugh—kead—wi res 8 and

a tenperature signal from another a therm stor of pin
slots 93 and | ead wires 8A (both described bel i the
t enperatures indicated by these tenperature SI

tenperature, e.g., 100 [err]C, and outpdts a nor nal terrperature 5| gnal or
an abnornmal tenperature signal dependi ng on whether or not the detected
t enperatures are bel owaI e gete seempearginiee usensdhe (R6) diprgpvdidesuiin 82 hol ds

the output ofyLhe, A burfofoaaegbegnae%én%%re Theclekay qantrol

section 83 responds 1o an abnormal tenperature signal fromthe hol ding
circuit 82 bylefesgi zing the coil 15 of a relay 14. The buzzer control

fectlont 84 responds toggn 1east§%%@bﬁe?gpt?c1@naeg§t ur3g ﬁl@}ﬁ{al]ﬁf om the

enper at ure conp: section i vating, a,buzzer e reset

switch 85 op@F&Y g-giegg ‘é(lﬁ'%ar% PS‘F‘%I% rlsr?d’rt'h%d h5F5“§‘P§‘[1§‘ m‘ZF Mol di ng

circuit 82, dmatddtnigrsupiil yaofpgionenft dlades oad:)si o paug.dadarmj;deast oring

e ea i ¢ BlsteBan NBELLY B £ AL WRC LB NROBRLGCLELHY: LortlThedn furt her
),

provi ded witlT A rece I ncorporating a palr
termnals 4 ftor thﬁséptlréﬁ %If-d%t Q;l@qtr(;pa& Rdug Ehrough a cord (2

a second temperature sensor (7) outwardly
projectable from between the slotted terminals of the
receptacle body, and

an energizing member (13) for projecting the

e second temperature sensor out from the receptacle body.

10. An electrical receptacle unit (313)
according to claim 9, characterised in that it comprises
an energizing member (72) for projecting the first
temperature sensor out from between the blades of the
source-side electrical plug.

11. An electrical receptacle unit (31A)
according to claim 9 or 10, characterised in that the
source-side electrical plug is formed integrally with
the receptacle body.

12. An electrical receptacle unit (31A)
according to any of claims 9 to 11, characterised in
that it comprises: '

a switching circuit (16) for enabling and
disabling supply of electric power -to the slotted
terminals and

a control circuit (19A) responsive to a first
temperature signal'from the first temperature sensor and
to a second temperature signal from the second
temperature sensor for operating the switching circuit
to cut off supply of electric power to the slotted
terminals when the first temperature signal indicates a
temperature equal to or higher than a first preset

temperature or the second temperature signal indicates a



and a protective tube 9 encasing the therm stor 7, which serves as a

tenperature sensor. The protective tube 9 is energi ing to
project out fromthe receptacle body 91. The terrpermmﬁmwmmnuﬂmuced by
the thermistor 7 is supplied through lead wires 8 to*thé t'enferdtufe

conparing section 81A of the control ci¥&uit 80A, whereby the occurrence of
tracki ng and overload can be detected in the manner explained earlier. The
recept acl e bJBFEREaURe hgduthe §9ai 9T ohighetrt dehdnt nat Gadansl spoesewhi ch are
di sposed i n pidingdisRiulrenol es 92 to serve as tenperature signal relay neans.
The slotted pin termnals 93 are connecte throu%h tge lead wires 8A to the

' t

tenperature conparing secti orfB81&MC THE TontrGePE uBeh, {hteh uses
t he tenperat wecstdiny stpplekaimher2t o charddeesisttiedipi nthetmbals 93 to

conduct. processing Jay AYRCLin ! (ashi 19 ARL AVERLORY, LULLENG, OLE the

supply of power producing an al'ar Xt ension
conduct i ng pd#e dangmoflheirevdptacle unit 31D to the plug P at a | ocation

renote fromreceptacl g nit &;D.eleggricdgmrix\g%%pqﬁ&g epgsken piyg) 94a, an
extension receptacle 94b and a cabl e 94¢ connecting the extension, plug 94a

and the ext eRIHFFREPtACFL2TMbL2TRE diveffiRrGHard sefa asthdte dRir of
bl ades L and conptilsedf ap aladh i(2Sprileddie dpdxaddic ip fresPpbABE to an

output signal produced by the control circuit when the
first temperature signal indicates a temperature equal
to or higher than the first preset temperature or the
second temperature signal indicates a temperature equal
to or higher than the second preset temperature.

15. An electrical receptacle unit (313)
according to any of claims 12 to 14, characterised in
that it comprises a short current detector (100A, 100B)
which sends a short signal to the control circuit in
response to detection of short current in a circuit
powered through the load-side electrical plug inserted
in the receptacle body, the control circuit being
responsive to the short signal for operating the
switching circuit to cut off supply of electric power to
the slotted terminals.

16. An electrical receptacle unit according
to claim 14, characterised in that it comprises a short
current detector (100A, 100B) which sends a short signal
to the control circuit in response to detection of short
current in a ciréuit powered through the load-side
electrical plug inserted in the receptacle body, the
control circuit being responsive to the short signal for
operating the switching circuit to cut off supply of
electric power to the slotted terminals and for
operating the alarm.

17. An electrical receptacle unit (31)
comprising:



-27- holes 92 of +the receptacle body 91 to serve as tenperature-

signal relay neans. The extension receptacle 94b has aJ

terminals 4 for receiving a pair of blades L, and a th mm’tmm"%m mb as
a tenperature sensor is disposed between slotted tern ndl s anad ensergrl zed
by a spring or the like to project out-¥¥omthe extension receptacle 94b.
The cabl e 94c includes power wires 96 which connect the slotted termnals 4

of the extension r eceptac| bedith oné¢ hreéhepbhailles bodyf tHe 'thmblypl ug 94a

and si gnal copnect .t hget ] r.r e
receptacle 9 lf%vaﬁgie%*éﬁtﬂhnsggg)%&frt ﬁ f?{%‘%‘%&;n tﬁﬂlr’%}% @Z or e, when
t he extensi odnERRE RN | 9pr aggradil ned t]hbaﬁeéepﬂabl @fboély ma%ﬁl@ﬁe bl ades

L of a I oad- %1%%@1%1%31&% @erarﬁdi paisedfiad offgeht oF i Hpl Sedn®f the

ext ensi on recept acle 94b_o ext ensi on cord 94 he thermstor 7 of the

ext ensi on reddffacferoxsl Fglﬁﬁsﬁeﬁelf‘ﬁ’ﬁﬁ'wl%?gaﬁ:‘l%{alt FuPPsied BRYPRER spring

whi | e mai nt aithiendoadrsade slédriimalpdBugyf the plug P between the bl ades L.

Ip}‘ u;hga;gnperat ure of the eﬁgﬂﬂign crlerccelﬁt acl(?6?4bfé)l[ gggbgg55| ogngf t he
disabling supply of electric power to the slotted
terminals, and

a control circuit (19) responsive to a
temperature signal supplied through the temperature
signal rélay means for operating the switching circuit
to cut off supply of electric power to the slotted
terminals when the temperature signal indicates a
temperature equal to or higher than a preset
temperature.

18. An electrical recéptacle unit (31)
according to claim 17, characterised in that it
comprises:

a temperature sensor (7) outwardly projectable
from between the slotted terminals of the receptacle
body and o

an energizing member (13) for projecting the
temperature sensor out from the receptacle body,

the control circuit being responsive to a
temperature signal from the temperature sensor for
operating the switching circuit to cut off supply of
electric power to the slotted terminals when the
temperature signal indicates a temperature equal to or
higher than a preset temperature.

19. An electrical receptacle unit (31)
according to claim 17 or 18, characterised in that it
comprises a source-side electrical plug (1) for
receiving electric power from an electric power source
receptacle (R). '



—

© of the plug P between the slotted ternminals 4 over ts omﬁﬁﬁ“FB‘Tﬁé‘
occurrence of tracking or overload, the therm stor 7| ”ﬂﬂmﬂwm
extension receptacle 94b detects the tenperature ri.se’y mﬂ'
correspondi ng signal to the tenperature conparing section 81A‘Thr%ug' t he
signal wires 97 of the cable 94c, the4i0mas 95 of the extension plug 94a,
the slotted pin termnals 93 of the receptacle body 91 and the | ead wres
8A. Thus even though tRE-ext dhisi sleiuical i trradpiacket yriovi déd it h

tr ?ﬁkl ng an?a@&%&%ﬂ?_ﬁg Q@fgi{aﬁﬁcQ7d%fzeeﬂsf,orbméﬁitssédgq@; 't‘ha&o'[tlrlf‘élu' pped
Wi means for cutting o e suppl,y qQf power _an roduci n al arm

-28- when tr&&ﬁFﬁﬁlﬁ?go§%$?Q&&F¥%‘EEFE&Fe&PSFF1$§gn e?fﬂ%fgséwb ible to
det ect the oachuidddagofarid ate ng ctdd aydntiathlancred siipldfdd ticcisuppl y of
power by utilkzing.the bijl.it nt i d he r.ecept agle |t 31D.
Since the teﬁpgrcat are %ﬁ%gr glﬁé%ctf‘igr epf%rér%?[??g%c cwlroe'féerirsluc evi ces
whose resi st Bndddingies with tenperature, the tenperature signals produced
by the tenperature sensqrs haye te e Sepel atldestppld edid o the )

t enperature conparing section ] ) )
according to any of claims 17 to 20, characterised in

that it comprises reset means (85) for terminating
operation of the control circuit.

22. An electrical receptacle unit (31)
according to any of claims 17 to 21, characterised in
that it comprises an alarm (23) which operates in
response to an output éignal produced by the control
circuit when the temperature signal from the temperature
sensor 1is equal to or higher than the preset
temperature. ' _

23. An electrical receptacle unit (31)
according to any of claims 17 to 22, characterised in
that it comprises a short current detector (100A, 100B)
which sends a short signal to the control circuit.in
response to detection of short current in a circuit
powered through the ldad-side electrical plug inserted
in the receptacle body, the control circuit being
responsive to the short signal for operating the
switching circuit to cut off supply of electric power to
the slotted terminals.

24, An electrical receptacle unit (31)
according to claim 22, characterised in that it
comprises a short current detector (100A, 100B) which
sends a short signal to the control circuit in response
to detection of short current in a circuit powered
through the load-side electrical plug inserted in. the
receptacle body, the control circuit being responsive to
the short signal for operating the switching circuit to



xténsion cord is T0 be connected with theleith, | aIIHflllﬁllﬂJJlm IIIIHﬂIFt e

provi de as many pairs of tenperature signal wres and t erfpetat tr €® si'gnal
relay nmeans as there are tenperature sensors. For exanple, to configure

a

table tap with four receptacles, it 's-4r1ecessary to provide four pairs of

tenperature signal wres for carrying the signals fromthe tenperature
sensors of thatreoéft asheplo ofie plegtriourpeuers b ttdpesdtaiteesi gnal

rel ay means 'tgrfngﬁ?. Lugnaoféxem}@t&&gt enkhg1éem! pal rs of tenperature
signal wres our pairs t enperature signal Sl ay, Ieans J

recept acl e body connectzébl e \/ﬁr’t hetREtFIGR paF PECBFAF

Fpetat br & s]&dnal rel ay

nmeans in thecghp@isthghough the recept acle unit 31D according to the sixth

aspect of the invention shown i Uk means
and a tenperature sens8r $FH\A edésd'(# % ?ﬁen}%cceql k}g&ggg% P,%vrl ya
arrangerrentSpa.mg al s @062 bl eanBor @admplod, hltaeierSec(aﬁﬁ)acweOiﬁﬁi'ylm can

provided w t i 9Q] %NS 1LYTRELA! e $hEBALi16A! BIedPANai Mot Csideraceptacl e

unit 31D i s designe nstal 'ation 1 n a wal it can be m)dlfledfor
in other way$eppminads e%)rrpl ef asnwedectadct i?é’wﬁé FRTC] IRTPBECLD a
ordinary plugggr, a plug integrated with the receptacle body.

a first temperature sensor (66) provided in
the plug case for detecting temperature between the
blades,

at least one receptacle body (3) internally
provided with a pair of slotted terminals (4) for
insertion of a pair of blades (L) of a load-side
electrical plug (P) and temperature signal relay means
(14) for relaying a temperature signal supplied through
the load-side electrical plug, the receptacle body being
connected to the source-side electrical plug through a
coxrd (2) ,

a switching circuit (16) for enabling and
disabling supply of electric power to the slotted .
terminals, and

a control circuit (192A) responsive to a first
temperature signal from the first temperature sensor and
to a second temperature signal supplied through the
temperature signal relay means for operating the
switching circuit to cut off supply of electric power to
the slotted terminals when the first temperature signal
indicates a temperature equal to or higher than a first
preset temperature or the second temperature signal
indicates a temperature equal to or higher than a second
preset temperature which is lower than the first preset
temperature.

26. An electrical receptacle unit (31A)

according to claim 25, characterised in that it

be

use



-29- FIG 10 is a schematic di agram show ng the configuration of a

receptacl e unit 31E according to a seventh aspect of thalﬂmﬁm !eulmlml)wn

seventh aspect of the invention is a nodification on th
in FIG 1. Menbers designated by the sane reference synbol stas®t hbse* in
FIG 1 are the same as those in FIG 1"%4d will not be expl ai ned again. As
shown in FIG 10, the receptacle unit 31E has_a caontrol c¢ircuit 19B
conprisi ng a IWRFESAAL SRRFHZAGISBEPPEE 202! anfPR BrPeeFEingothe rel ay
control sectifirstl AeryerdRutie’ GidnkotOdutafbumzbBetweshr the SBTad68 dBA, and a
short current_,detection s?cti he tenperature conparing section

n 10J1.
20 conpares tk{%es%ugﬁﬁélsé gr 898%%%%?%% ) 94 thermistor 7 with a preset
tenperature, e.g., 100 Q. andAnutglactrdarll neleceprperla uusisi ghdlabr an
abnor mal te”_&?&@é#ﬁﬁf'@@aélgfﬂeﬂg' BY 9, WN&ldiel Q122 tihe delec] ed
tenperature i s bel owthe preset_tenperature. The OR circuit 102 outputs
the signal sAMRESeheretILTPRY SEFPERraduKet hSeRs DN dr hal L E¥PERBY ur e

signal from tdioiermrd UFfok OBBEWEES ERE! isQbt2@dandalindlshast €hgnal from
' . The relay control section 21A responds to

t he short detection sec n 10& _ res (
an abnor mal t’%er&@toﬁq}ee ng’nﬁF and/ or a short signal fromthe OR circuit
102 by energizing the an energizing member (13) for projecting the
second temperature sensor out from the receptacle body,
the control circuit being responsive to a
third temperature signal from the second temperature
sensor for operating the switching circuit to cut off
supply of electric power to the slotted terminals when
the third temperature signal indicates a temperature
equal to or higher than the second preset temperature.
28. An electrical receptacle unit .(31A)
according to any of claims 25 to 27, characterised in
that the source-side electrical plug is formed
integrally with the recéptacle body. '
29. An electrical receptacle unit (31A)
according to any of claims 25 to 28, characterised in_
that it comprises reset means (85) for terminating
operation of the control circuit. |
30. An electrical receptacle unit (31A)
according to any of claims 25 to 29, characterised in
that it comprises an alarm (23) which operates in
response to an output signal produced by the control
circuit when the first temperature signal indicates a
temperature equal to or higher than the first preset
temperature or the second or third temperature signal
indicates a temperature equal to or higher than the
second preset témperature.
31. An electrical receptacle unit (313)
according to any of claims 25 to 30, characterised in
that it comprises a short current detector (100A, 100B)



coill

t_;hefr eto when supplied with an abnormal tenperatur
tenmperature conparing section 20 and/or a short s

15 of a relay 14. The OR circuit 103 outputs the signal suppl

i ed

TN MR-

detection section 101. The: buzzer control section 22A réspbnds t*0 an
abnormal tenperature signal and/or a shBdrt signal fromthe OR circuit 103
- by activating a buzzer 23. The short detection section_ 101 detects the

- occurrence ovWhacBbhsendsasedsbart sigral rtecdihedoeibreh SRSFBi&uriTent

detector (a ghbBghfsdetiast @bchytibdi o3t eshbie t warpahts kD04, chGmias

expl ai ned bel ow) and

out pugsttg‘es
-30- The shoPPwWetieHe FDTrQugae iloadrsdree pLsT e PINGH AR
- between the saurgRe Sirkcgpdtaele abddyvhe shet teshteobi nalmeuli  obedatgect i ng

short current in a gircuit p red through the b e f 034-
inserted in FREPSPSHS & mgﬁgl 59}210)6€ t%egéaegep%d}gl Zopf)é&#fﬁﬁ n?gn%
- of the cord 8wappkéngsepucuieda Ul GEf16upphy ofioplectriemowrRN e or i s

i ndi cat ed astﬂgvg

unit.

When

ort. si.gnal .when .a short is, detet_gt d.
d 2

i de pl ug
he w res

50c L8t Pefh Py ts 100A and 100B but is actually a single

no sgort current 1s present _it produces no output because the
sane amount of current 3fl-ows 3 BdeRtELCadt | BASSRRACHE VR1Egel 312 nduced.

according to c¢laim 30, characterised in that it
comprises a short current detector (1007, 100B) which
sends a short signal to the control circuit in response
to detection of short current in a circuit powered
through the load-side electrical plug inserted in the

receptacle body, the control circuit being responsive to

. the short signal for operating the switching circuit to

cut off supply of electric power to the slotted .

terminals and for operating the alarm.

33. An electrical extension cord (94)
comprising: .

an extension plug (94a) having a pair of
blades (L) for insertion into slotted terminals (4) of

an electrical receptacle (91) and temperature signal .

relay means (95) for contacting with temperature signal
relay means (14) of the electrical receptacle,

an extensiqn_receptacle (94b) having a pair of
slotted terminals "(4)f a temperature ‘sensor (7)
outwardly projectable from between the slotted terminals
and an energizing member (13) for projecting the
temperaﬁure sensor out from the extension receptacle,

power wires (96) connecting the slotted
terminals of the extension receptacle to the blades of
the extension plug, and .

signal wires (97) connecting the temperature
sensor to the temperature signal relay means.



VWhen short current 1S present, however, it produce a short SIgﬂ&thﬁEHdﬁmmBEEN'
the vol tage mducedh.bsheétmslis@s&éplamdg difference in the am)un! of CHEPERCED
=flomnng in opp05|te can be constituted using &
e in the operation of the receptacle unit

current transformer.
31E fromthat of the receptac e unlts according to the other aspects of the
invention wll now be expl ained. Wien a short occurs in a load circuit
powered through the slotted termnals 4, the short current detector 100A,
100B applies a prescribed voltage to the 2E?rt detection section 101 which
responds by sending short signals to the circuits 102, 103. Simlarly to
in the case of the detection of tracking or overload, therefore, the
receptacle unit 31E al so responds to the detection of shorting by cutting

of f the supply of power— I-rme—fromthe—stotted—termnats—yg and
sounds the buzzer 23 as rning that a mal functi@n has ari sen. As a

result, fire and othef risksfromfaulty el ectrical~gperation can be
prevented and the use Can“bE‘aTIWTTKTtTT?HﬂF=ﬁeeﬁfT§§£tbrFEETTV@‘ECTTon.
The receptacle units Qccoeh ) &e sedond to silx&y asppets—ek ihe
i nvention can al so be}proyi ded 4 rc“
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-31- with this funstion of the_-seventh aspect by adding a sh %H}&y

detector 100A, 100B at the poi ntsg, ARikea Beendegiatidin FIGs. 3, %F%E,Eé,““ BEEN
short detection section 101 for ¥ ' ttput of the dhort . e
det ector 100A, 100B, and OR ci rcuim\i“ \Mibr suppl yi ng t he out put . of

the short detection section 101 t relay control section 21, 83 and the
buzzer control section 22, 84 or to the holding circuit 82. It is also
possible to omt the ORcircuits fromthese configurations. Wile the
receptacle units according to the different aspects of the invention were
described with respect the case where the269otective tube 9 is projected 7
mmfromthe receptacle body 3 and the protective tube 68 is projected 7 mm
fromthe plug case 62, other arrangenments are al so possible. Specifically,
contact between the tip of the protective tube 68, 9 and the case H, 0 at

the tinme of inserting the plug 61, P into the receptacle R or the

receptacle body 3, 91 is ensured so long as the protective tube 9, 68

projects by a distance in the range of 1/10 to 1/2 the length of the

exposed portion of the blades 63, L of the plug 61, P. Since the exposed
portion of the blades 63, L of a plugfqléiP r home use neasures around 18

mm it suffices for the protective tub ,*' 9 to project fromthe plug

ANNNASNNNNNNNNRANNS
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case 62 or the receptacle quﬁ etmeen 1.8 mmand 9 an AHBOHEET [HAS BEEN

anount of projection of the p i “58 9 within thds rangerLACED
provi des better protection fo tective tube 68, 5
t herm stor 66, 7 encased ther exanples in which the

therm stors 26, 66, 7 were used as the first and second tenperature sensors
were described, this is not limtative and it is also possible to use any
ot her type of device capable of producing an output which changes with

t enper at ur e. -32- Although exanples i ich the therm stors 26, 66, 7
were encased in protective tubes 68, 9 were described, this is not
limtative and the first and second tenperature sensors can be |eft

. unprotected by the protective tubes 68, 9 if the conditions so permt and

t he amount of projection thereof is between 1/10 and 1/2 the |l ength of the
exposed portion of the blades 63,[ L. ATthough exanples in i ch the reljay
14 was used as the switching cirdui €2wes A?;pescrlbed thlsé¥2 not limtative
and a sem conductor or other typ¢g sﬁftc an be used |nsteéﬁ

<« | ?’O a?
oN
™~ \\

FIG.3




Al t hough exanpl es in_mthh_th_buzzer 23 was used as the alaf

described, this is not

produci ng a war ni ng caff!
first preset tenperatur
100 C were explained, t
can (shoul d preferably)

AR

FEES

EET 147 S BEEN
limitative and any other type of alarT1cap@

ﬁA@
eed. Al t hough exanpl es

1
H—>-

d the second preset tenperature was
tative and the preset tenperatures

be set inlight of the rated current of the

receptacle unit to values that are lower ##8n the ignition points of the

cases H, 24, 62, 0 and t
i nventi on,

the receptacle

he receptacl e body 3.
unit can e
slotted ternf:gl

In the first aspect of the
uted of only the

receptacl e body 3, the the therm stor 7 and the
coi | sprlng 13 ?h?§second d3pect of the |nvention, the receptacle
unit can cons ut§d of onIy the receptacle body 3, the
slotted tern1na|s the coil spring 13, and the
sour ce-si de plug 1A nc t | v 5alsposes the tenperature sensor in
the receptacle bodﬁ a?pqu el sppc avai l abl e for the provision of the
t enperature sens?;/ T,
R 45 44
A 63\ 48 / (
TRAPLPIS | | )
Y 52 (P) -
;§1A (P) N
2,27 DT\ ) oo
% , i R B 41
4 49
v
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[
Since the tenperature sensor is proj ectigd sfideOifs BB RefGEPT aCl ¢ DOy HA @RS BEEN
Eﬁ’ergi zin et

energi zi ng nenber, the tenperature of th reliablly det @éted:io
reven if its blades are not fuIIyinsertel :}ﬂ![mﬂ
. projects the tenperature sensor out fro e body so as to

fensure that it is kept substantially in contact with the plug, whereby
.tracking and overload can be determi ned fromthe detected tenperature and
the user be alerted to the need for corrective action. Since the control
circuit operates the switching circuit t 098t off the supply of power to
the | oad-side plug when its tenperature rises to or above the preset

t enper at ure because of tracking or overload, the supply of power to the

plug can be cut off before it stfarts to barm ow ng ¢ attng of
portion of contact between the rleceptacl e\body and the ug. Since the
control circuit sounds the al arm whefNtRe )t enperature oftthe plug rises|to

or above the preset tenperature |because df tracking or oyerload, the user
is alerted that the plug tenperatyre has [ex “tenperatuy
and can take appropriate correct|liye agtign. operatijon fqQ« turninéUF1f
the alarmand restoring the supdly ofNpover c&¥ |[be singifi & by proviiding
reset neans for termnating the joper gii of th§ contr ' | I

O
—
-+




The provision of the reset neans nakes |t easy to restore th4
!

Si nce supply of power to the |oa en&wbuﬂ of f when ET?i EEN
detected, fire and other risks fro rlcal oper at ijan cafﬁ? ki
pfevented and the user can be aler d for correctlve action. By

usi ng an extension cord which carries detected tenperature signals to the

receptacle, it -34- becones possible to detect tracking and overl oad
occurring between the receptacle and the load and to alert the user to the
need for corrective action, -35- Cai mb/8. An electrical receptacle
unit (31) conprising: at |east one receptacle body (3) internally provided
with a pair of s'm—mm—ﬁa'lmﬂ—s-ermrrﬁ—a—m of brades] (L)
of a | oad-side electrical plug (P),
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a tenperature sensor (7) outwardly projectable fron1betmeen HEQ@ b8 AS BEEN
termnals of the receptacl e body,—and—an—energizing nenber RerL “ED

projecting the tenperature sensormwhgtmm&pﬁe .egept acl e bo
electrical receptacle wunit (31) Ia|n11 characterlsed in
that it conprises a source-side el ME lﬂ“ m 1) for receiving electric
power from an electric power sourc An el ectrical
receptacle wunit (31) according to claiml, characterlsed inthat it is
installed in a wall (W of a building and the slotted termnals of the
receptacl e body are supplied with electrigspower directly fromelectric
wiring in the building. 4. An electrical receptacle wunit (31)
according to any of clainms 1 to 3, characterised in that it conprises: a
swtching circuit (16) for enabling and disabling supply of electric power
to the slotted termnals and a control circuit (19) responsive to a
tenperature signal fromthe tenperature sensqr for operating the swtching
circuit to cut off supply of electri ofwer the slotted term nals when
the tenperature signal indicates a tenperat'ure equal to or higher than a
preset tenperature.

18




5. An el ect pj¢ L .receptacle wunit (31) according to cl Ifhéwa
or te

PLo—
-+~
g
()

¢haracterised in figai 28 Been Reldcae s -36- reset neans (85) ?&ﬁg
oper ation of thel ﬂﬁ?) t. 6. An electrical rece T
(31) according t #l characterised in that it conprises an alarm
(23) which operates i'n response to an output signal produced by the control
circuit when the tenperature signal from8h® tenperature sensor is equal to
or higher than the preset: tenperature. 7. An electrical receptacle
unit (31) acc ' Farms—2—to 6, Thar ' in that it
conprises a shkrt current detector (100A, 100B) which sends |a short signal
to the control, circuit ingsesponsg, etectjyon of short curfrent in a
circuit powered through tb&® de ¢lectrjcal plug insertjed in the
receptacl e body, t control :ci t b 'gg respogsi ve to thel short signal
for operating fthe . ' [ to}c of.f ply of electric power to

the slotted term nal s\_2. An e-ect Lcal 'receptacle uni (31)
according to claim®6, ¢hashctefised§n thaf |t conggises a shorkjcurrent
detector (1007, 100B) | wch séAds a 3 —

: \ o

2

il

FIG.9




short signal to the control circuit in response to detection If”TkﬁQ@HEETHASgEE'NQ
current in a circuit-—-powered through the | oad-side electrical Jpl ug gsreedmsl
in the receptacl e boOyis hbeH : hror=t

ascheen Raplacsdr cui ¢ be ng responsive

signal for operating t \ rcuit to cut off supply of electric
power to the slottedta r operating the alarm 9. An

el ectrical receptacle i (31A) conprising: a source-side electrical
plug (61) having a plug case (62) and a p@/9® of blades (63) projecting
fromthe plug case for insertion into a pair of slotted termnals (B) of an
el ectric power source receptacle (R, -37- a first tenperature sensor
(66) provided in the plug case for detecting tenperature between the

bl ades, at Ieast{b‘h‘e'me' body (3) infernally provided with a pdir of
(

slotted term nal 4) for insertion of a pair of blades (L) of | oad-{si de

el ectrical plug (P), theTeceptacie body bging connacted to th our ce-si de
el ectrical plug though a cor@ 2), & second tenperdgture sensorvx7) T
out war dl y S ~ o <\
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projectable frombetween the slotted termnals of the receptafl g badyeT ang BEEN
an energi zing nenber (13) for projecting the second tenperatujle SensgrL/CLAD
fromthe receptacl e body. 10. An el ectrical receptacle unit =334
according to claim9, characterised in that it conprises an energizing
menber (72) for projecting the. first tenperature sensor out from between
the bl ades of the source-side’electrical plug. 11. An el ectrical
receptacle unit (31A) according to claim9 or 10, characterised in that
the source-side electrical plug is foramddadegrally with the receptacle
body. 12. An el ectrical receptacle unit (31A) according to any of clains
9 to 11, characterised in that it conprises: a swwtching circuit (16) for
enabl i ng and di sabling supply of electric power to the slotted term nals
and a control circuit (19AkeLESPRLEL WniltO sad ishlenseBREEBLYN - Signal from
the first tenperature sensor and to a second tenperature signal fromthe
second tenperature sensor for operating the swtching circuit to cut off

tSU|0|0I y ?f el e_ctrilc pO\é\/_erA::.oetlfé%t%@tatle?réeégit%:lﬁt V\{r;me'»:ﬂt}1 ﬁ%&ﬂdﬁs at I
enperature signal 1 nadlcates a (enpera € equa or | r afrtlrs
preset tenper AR A% REERESH e@ﬂ‘ﬂ%rﬁhré"%ﬁ*ﬁ?\% ly rﬁﬁ%‘%t%geg éf’l%% a

pair of slotted terminals (4) for insertion of a pair of -

blades (L} of a load~side electrical plug (P), a
thermistor (7) encased in a protective tube (9)
outwardly projectable from between the slotted terminals
(4) of the receptacie body (3), a coil spring (13) for
projecting the thermistor (7) out from the receptacle
body (3), a relay (14) for enabling and disabling supply
of electric power to the slotted terminals (4), a
control ‘circuit (19) which operates the relay (14) to
cut off supply of electric power to the slotted
terminals (4) when the temperature of the thermistor (7)
reaches or exceeds a preset temperature, and a buzzer
(23) operated by an output signal prpduced by the
control circuit (19) when thg temperature of theﬁ
thermistor (7) reaches .or exceeds the preseﬁ
temperature. When the thermistor rises to or above the
preset temperature owing to tracking or the like, supply
of power to the load-side plug is cut off and the alarm

" is activated to produce a warning that the load—side-
plug has overheated.



S >SN - £
-38- tenperature equa@?: or |gher thqh‘gusecpﬂd RS SSEN nﬁg?bﬁ%ﬁ% NE§hEET
An electrical rece t &4 31A) arccordrng;,pm—c;l aim 4[ charii eFrEBsw \
in that it conprises ngs ans (85) fﬁﬁ#@lﬁ%ﬂ—?@zﬁﬁé‘rdﬁp tﬁ"df""f'h‘c'a"""‘"‘"';.' .
control circuit. 14, eff€ctrical receptacle unit (31A) according to

claim 12 or 13, characterised in that it conprises an alarm (23) which
operates in response to an output S|gnal produced by the control circuit
when t-heThis Sistt HaeB@ARadlatse si gnal i ndicates a tenperature equal to or
hi gher th ”lllgﬂl‘l ulsmnrset t enper at W tadehe (FRPARE RMRE ISHe 9 Si gnal
|nd|cates equal to or higher than theereery pOa%Et

nper at ure electrical receptacle unit (31A) according to any
of clalnB 12 to 14, characterised in that it conprises a short current
detector (100A, 100B) whi cRes&héls-e Mt atlddRakeh8ibAecepatrol circuit in
response to detection of short current in a circuit powered through the
| oad-side electrical plug inserted in the receptacle body, the control

circuit being responsived octibetshenl Sfé@ébtéeﬂ.eoﬂﬁiﬁﬁl NGd1@esv behi ng

circuit to cuty off %&E&’Qéé%%c%k?gtéogyp?¥F infernally provided with a

pair of slotted terminals (4) for insertion of a pair of

blades (L) of a load-side electrical plug (P}, a
thermistor (7) encased in a protective tube (9)
outwardly projéctable from between the slotted terminals
(4) of the receptacle body (3), a coil spring (13) for
projecting the thermistor (7) out from the receptacle
body (3), a relay (14) for enabling and disabling supply
of electric power to the slotted terminals (4), a
control -circuit (19) which operates. the relay (14) to
cut off supply of electric power to the slotted
terminals (4) when the temperéture of the thermistor (7)
reaches or exceeds a preset temperature, and a buzzer
(23)' operated by an output signal produced by the
control circuit (19) when the temperature of the
thermistor (7) reaches .or exceeds the presei
temperature. When the thermistor rises to or above the
preset temperature owing to tracking or the like, supply
of power to the load-side plug is cut off and the alarm

" is activated to.produce a warning that the load-side-
plug has overheated. '

(Figure 1)



the slotted termnals. 16. An electriccal receptacle unit acc mhme@mﬁiﬁﬁgr-[
14,: characterised in that it conprises a short current detecfor 30@

100B) which sends a short signal to the control circuit inr (MARB%
detection of short current in a circuit powered through the
el ectrical plug inserted in the receptacle body, the control circuit being
responsive to the short signal for operating the switching circuit to cut
of f supply of electric power to the slotted termnals and for operating the
alarm 17. An ‘electrical receptacle wu g conpri.si ng: - 39-. at
| east one receptacle body (3) internally p?}éwc{ aevaceRs ﬁé‘?eft 6f2%/loé??@d
termnals (4) for insertion of a pair of blades (L) of a |oad-side
electrical plug (P) and terrperature Si gnal relay means (14) for relaying a

tenperature signal supptt - —Cat—pHtg—a—
switching circuit (16) fof:} abl}i ng and di sabling @pply of electric poher
to the slotted term nals, g control circuit (1§)—~-4\esponsive to a "
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1
{

t enperature signal supplied through the tenperature signal jreEdyacBanst EQEcT
operating the switching circuit to cut off supply of electtjic po ga 35&
slotted term nals when the tenperature signal indicates a 1m@5§br B

to or higher than a preset tenperature. 18. = An el ectricak
unit (31) according to claim17, characterised in that it conprises: a
tenperature sensor (7) outwardly projectable from between the slotted
terminals of the receptacle body and an energizi ng nenber (13) for
projecting the tenperature sensor out fro # e receptacle body, the control
circuit being responsive to a tenperature‘’s gﬁﬁﬂ’laf:?'ﬁﬁﬂttﬁ‘%eectenp@rfﬁﬂﬁ@
sensor for operating the switching circuit to cut off supply of electric
power to the slotted termnals when the tenperature signal indicates a
tenperature equal to or higher than a preset tenperature. 19. An

el ectrical receptacle unit (31) according to claim17 or 18,
characterised in that it conprises a source-side electrical plug (1) for
receiving electric power froman electric power source receptacle (R).

FIG.2
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-40- 20. An electrical receptacle wunit (31) accordi ngi' PerchaEu AT SofesT
18, characterised in that the electrical receptacle unit isjinstalled in a
wal | (W of a building and the slotted termnal's are suppl ilbdawi130cMAR 189 . |
power directly fromelectric wiring in the building. 21. oot -
receptacle wunit (31) according to any of clains 17 to 20, characterised
inthat it conprises reset neans (85) for termnating operation of the
control circuit. 22. An electrical receptacle wunit (31) according to

any of claims 17 to 21, characterised in ghgt jdo S’E% he Sfhe -alzéid”?/éﬁ)?’)

whi ch operates in response to an output signal pPo uced by the contro

circuit when the tenperature signal fromthe tenperature sensor is equal to

or higher than the preset tenperature. 23. An electrical receptacle

unit (31) according to any of clainms 17 to 22, characterised in that it
conprises a short current detectof (I00A 100B) wnhich sends a short sighal

to the control circuit in response t@® deregtion of short g

r\;ent in a
circuit powered through the |oad- i fe’ el rical plug insert®d in the
. : e ol .

receptacle body, the control ci C.LU_I--b-e-‘[-n-g—-l’-e-S-p-e-H-S-l—-V-e-w e—shott—sj gnal
for operating the . ~N < o~
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switching circuit to cut off supply of el ectric power to trmasﬂznumﬂ¥MENTSHéET'
tefm nal s. 24. An electrical receptacle wunit (31) accoflding at Bﬁﬁhﬁll&

22, characterised in that it conprises a short current detecj@atd

100B) which sends a short signal to the control circuit in r
detection of short current in-a circuit pawered through the | oad-side
electrical plug inserted in the receptacle body, the control circuit being
responsive to the short signal for operati Ag9t hiReplbdemshtiGheet cLUbB/d396)
-41- cut off supply of electric power to the slotted term nals and for
operating the alarm 25. An electrical re@plt?:l eg_unit (31A) conprising: a
source-side electrical plug (61) having a plug ‘cdse (62) and a pair of

bl ades (63) Jroj ectiggp{romthel@ ug case for insertion into a pair of
slotted termnals (B) obyaaléle tric power source receptacle (R), a first

tenperature sensor (66 A N (The p$ig case for detecting tenperature
bet ween the bl ades, ,at }) e Y edepEat body (3) internally
3-f- |
rrr]
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provided with a pair of slotted terminals (4) for i'nsertic;I REPLACPECNTEIHEET }
bl ades (L) of a load-side electrical plug (P) and tenperaturle si grqag mgaﬁgs {
means (14) for relaying a tenperature signal supplied throughDafe.l.0ad=Si.td8%.... k
el ectrical plug, the receptacle body being connected to the SooFrte=5rde
el ectrical plug through a cord (2) a switching circuit (16) for enabling
and di sabling supply of electric power to the slotted termnals, and a
control circuit (19A) responsive to a firsé t enperature signal fromthe
first tenperature sensor and to a second tedfer ?%eg?f&nﬁge%uppiﬁ/@é/%)
through the tenperature signal relay neans for operating the swtching
circuit to cut off supply of electric power to the slotted term nals when
the first tenperature signal indi[caTe€s a temperatur e €qu 0 or nirgher—
than a first preset tenperature dr thensegeqQnd tenperaturgsignal indicat
a tenperature equal to or higher jthan® §edond preset temperature which
| ower than the first preset tenpgrature. 36. An el ectrigal receptacle
m_gt .

1%
nu m

unit (31A) according to claim 25, {¢haracteri [Tt 2"
o~ o —
N o o
2 { {

FIG.6



conprises an energizing nenber (72) for projecting the first
out from between the bl ades of the source-side electr
(31A) according to claim 25|
it conprises a second tenperature sen

sensor
An el ectrical
characterised in th

receptacle unit

at

cal

¢@ﬁ&ﬁt@h&k§ HEET

outwardly projectable frombetween the slotted term nals of the receptacle

body and an energi zi ng nenber
sensor out fromthe receptacle body,

(13)

for

to athird tenperature signal fromthe sebddd ¢
operating the switching circuit to cut off supply of electric power to the

projecting the second tenperature
t he control

circuit being responsive
¥ Sheerso28(13y/96)

slotted term na

when the thitd tenperature signal

i ndi cat es "a tenper

equal to or-high¢r than the second preset tenperature. 28. An el ectr
receptacle unit |(31A) according to[any of clains 35 to 27, character
in that the source-side electrical s fornmed ijntegrally with the
receptacl e body. ;29. An electri$g tacle_unijit (31A) according
any of clainms 25|to 28, characteris hat p+dd cqnpri ses reset neans!
(85) for term npati ng operation of bntr pl ci rlc@t. 30. An
el ectrical rece&taclecgni 31A) according fo any 8P clainms 25 to 29
characterised in{that N ceapti ses anratatm (3 mklch operates in
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-response to an output signal produced by .-the control circlitemiremder SHEST
tenperature signal indicates a tenperature equal to or higher t a¢ mmm
-first preset tenperature or the second or third tenperatufebgégha
indicates a tenperature equal to or higher than the secontpresetr——=

o

tenperature. 31. An el ectrical receptacle unit (31A) according to any
of clains 25 to 30, characterised in that it conprises a short current
detector (100A, 100B) -43- which sends a short signal to the control

circuit in response to detection of short current in a circuit powered

t hrough the | oad-side el ectrical plug i r;sgrtazbgjlacemtr%@@ﬁt'aélséoy@&; t he
control circuit being responsive to the short signal for operating the
switching circuit to cut off supply of electric power to the slotted

term nal s- 32. An electrical receptacle unit (31A) according to claim
30, characterised in that it conprises a short current detector (100A,
100B) which sends a short signal to the confrol circuit in response to
detection of short current in a cirELit odgred t hrough t he | oad-si de

el ectrical plug inserted in the receptacl é body, the control circuit being
responsive -to '
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the short signal for operéfing the switching circuit to cut

electric power to the slotted termnals and for operating th
(94) conpri sing:
insertion into slotted term
receptacle (91) and tenperature signa
contacting with tenperature signa

An electrical

el ectri cal

" extension
having a pair of blades (L) for

cord

an extensi

o

Tat—S——(7)

relay means (95) for
rel ay ridhs(Repiicenbnt [sheet ac28/03%b6)

receptacle, an extension receptacle (94b) having a pair of slotted

term nal s

(4), -tenperature—
bet ween t he sIoFted termnal s _and an_energi zi ng ne

sensor—t7)outwar

Uy profey

nber (13) f
pov

the tenperaturel sensor out A&romtHe—extensiorl receptacle,
connecting the slotted terap t he] ext ensi on receptacl e
of the extension plug, and si Wi resp£8¢) |conrgcting the t
sensor to the tenpe 'si gmpal | ay neéﬁs.Lﬂ_gg
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| Date 33%@%

Abstract (Replacement Sheet - 28/03/96)
Receptacle Unit and Extension Cord

"An electrical receptacle unit includes at ‘least ome
receptacle body (_3-) internally having a pair of slotted terminals
(4) for insertion of a pair of blades (L) of a locad-side
electrical plug (P), a thermistor (7) encased in a protectivé
tube (9) outwardly projectable from between Ithe terminals (4),
a coil spring (13) for projecting the thermistor (7) out from
the body (3), a relay (14) for enabling and disabling supply
of electric power to the terminals (4), a control circuit (19)
operating the relay (14) to cut off supply of electric power
to the terminals (4) when the thermistor temperature reaches
a - preset temperature, and a buzzer (23) operated by an output
signal. from the circuit (19) when the thermistor temperature
reaches the preset temperature. When the thermistor (7) rises
to the preset temperature owing to tracking etc., supply of
power to the plug (P) is cut off and the alarm is activated
to produce a warning that the plug (P) nas overheated."

Figure 1



