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TITLE

Circuit Interrupting System with Remote Test And Reset Activation

CROSS REFERENCE TO RELATED APPLICATIONS

E‘--‘.“ Ttus application is an international application which claims priotity from U.S. Patent
VApp.li;'cation Senal No. 12/254,105 filed on October 20, 2009, the disclosure of which is hereby
incér;%orated herein by reference in its entirety wherein that application is a continuation in part
appliéation and claims priority from U.S. Patent Application Serial No. 11/234,185 filed on
September 26, 2005, the disclosure of which is hereby incorporated herein it its entirety by
reference, wherein that application is related to and claims priority of U.S. Provisional Patent
Application No. 60/619,115, filed Oct. 15, 2004, and entitled "Ground Fault Circuit Interrupter
 With Remote Test and Reset,", wherein the disclosure of that reference is incorporated by
ﬁ%efé;ééce as well.
AP ne
GOt
. BACKGROUND
The present disclosure relates to resettable circuit interrupting devices and assemblies

capable of being tested and reset from remote locations, and include without limitation ground
Apon -
fault circuit interrupters (GFCI's), arc fault circuit interrupters (AFCI's), immersion detection

Vi g

cucult interruptets (IDCT's), appliance leakage circuit interrupters (ALCI's), and equipment

leakage circuit interrupters (ELCT),
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A proposal has been introduced to the National Electric Code (NEC) Section 422.16(B)(4)
that would require new and remanufactured vending machines to have installed at the factory a
powq§ cord or cable assembly that includes a ground fault type circuit interrupting device. In a
typicél environment where a vending machine is located, a cable assembly with a ground fault
type circuit interrupting device would be located in the rear of the vending machine and plugged
into a wall outlet typically behind the vending machine. To test the ground fault type circuit

mterruptmg device, the vending machine would have to be moved away from the wall to gain

taccess to the circuit interrupting dev1ce Since vending machines are typically heavy and the

locanon of the wal] outlet and rear cable assembly make it difficult and inconvenient to perfonn

J ..f .
penod1c testing of the ground fault type circuit interrupting device. Moreover, Underwriters'

p 3 0%

Laboratones (UL) has issued a requirement for periodic and convenient testing of ground fault
(IR
type cxrcult terrupting devices.

P

SUMMARY

The present disclosure relates to circuit interrupting devices and system capable of being

L,..«A,,

tested and reset from remote locations. In one embodiment, there may be a wall mounted

r receptacle circuit interrupter which is capable of being tested and reset from a remote location. In

qne embodunent a portable circuit interrupting system includes a plug assembly, a connector, and
iy i

as ci c;.ut interrupting device located between the plug assembly and connector. Alternatively, the
L, Hﬁ 2t

c1rcu1t interrupting system can be constructed such that instead of a connector, the load side of the

Teegm t

system cap be hard wired to the load, to which it supplies power. Thus, in this configuration, the

system would be in the form of a power supply cord. The circuit intermupting device can be in any

g
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fofm and can include any circuitry necessary to create an interruption in a circuit if a fault

PRI

condltlon is detected. The circuit interrupting device is connected to the plug assembly and

[ RS

conpector by one or more cables, and is configured to change from a reset state to a trip state upon
the occurrence of a predetermined condition, such as a ground fault. The circuit interrupting

device also includes test circuitry configured to cause the circuit interrupting device to change

om the reset state to the trip state when activated, and reset circuitry configured to cause the

ek

circuit interrupting device to change from the tripped state to the reset state when activated.

Lo, T
N

- -At least one activating device is provided to remotely activate the test circuitry or the reset

WL
circwitry. The activating device can be in the form of any viable activating device that activates
bt .

the test circuitry or reset circuitry on the circuit interrupting device, or any circuitry that simply

Py PO
iy

activates or communicates with the circuit interrupting device to communicate or display the

status of the circuit interrupting device. The activating device may be a wireless device that
T i
activates the test circuitry or the reset circuitry by transmitting a wireless signal to the circuit

N T

‘interrupting device, or the activating device may be hard wired to the circuit interrupting device

and activates the test circuitry or the reset circuitry by sending a signal along the hard wire to the

cigenit interrupting device. The activating device may be included in the connector or a stand
Syeiti gy

alone device. In an alternative embodiment, the portable circuit interrupting system iocludes a
dre

plug assembly, a circuit interrupting device connected to the plug assembly and at least one
activating device operatively coupled to the circuit interrupting device. The circuit interrupting
device is preferably configured to change from a reset state to a trip state upon the occurrence of a

N v g
p q§tennined condition, such as a ground fault. The circuit interrupting device includes test
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itry configured to cause the circuit interrupting device to change from the reset state to the

tnp ‘::state'when activated, and reset circuitry configured to cause the circuit interrupting device to
éhaﬁge from the tripped state to the reset state when activated. At least ope activating device is
p,rovided"to remotely activate the test circuitry or the reset circuitry. The activating device may be
? ercless device that activates the test circuitry or the reset circuitry by transmitting a wireless

é{lxllto the circuit interrupting device, or the activating device may be hard wired to the circuit

interrupting device and activates the test circuitry or the reset circuitry by sending a sigual along

the hard wire to the circuit interrupting device. In another embodiment, the portable circuit

plug assembly, and at least one activating device capable of remotely activating the test circuitry

or reset circuitry.

temote activation device to control the remote activation device, or be in direct communication

3

with a fault circuit to control the fault circuit. The communication can be either via wired

i o
lines can be configured for X-10 communication or any suitable communication protocol or the

wued communication lines can be in the form of fiber optic lines.

; This remote monitoring device can also be in the form of a remote monitoring and

Y

activating device for remotely acting on either the activating device, or acting directly on the fault

circuit device.

PR .
Wi
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The remote monitoring device or remote control device can be in any form that would
include a display or some indicators which disclose the status of the fault circuit interrupter or the

position of the test and reset buttons on either the activation device or the fault circuit interrupter

itself. . The indjcation means can be via either graphical representation or via text messaging. In at
!easpc’fne embodiment the remote monitoring device can be in the form of a personal computer, a

sérver or any other suitable type device for displaying or controlling the status of either the

ac’uvéﬁng device or the fault circuit device. This remote monitoring device can use either

i

customwed or off the shelf software which allows for this remote monitoring device to be housed
ina central station to monitor many GFCI’s and allow for each GFCI to be capable of havmg its

own 1dent1ﬁer or addressable component. In this case each GFCI is then disposed on a network

‘whrein each GFCI is a pode.

o Along with the device, there is also a method for communicating with a fault circuit. The

prow.dmg a remote testing device and then testing the fault circuit interrupter from a remote
locatlon This method includes testing the fault circuit interrupter by testing via a wireless
protocol to the fault circuit interrupter. This step includes wirelessly testing the fault circuit

mtenupter and comprises sending a wireless comruand from the remote testing device to the fault
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One of the bepefits of this design, is that with the addressable component and with

| the use of text messaging or other protocols, a user can pinpoint the location of perishable food or
other items that may be involved.
5 BRIEF DE‘SCRIPTION OF THE DRAWINGS
i |
’ FI&E. 1 is a block diagram of a GFCI with remote test and reset functionality in accordance with an
i _embodiment of the present disclosure;

e ws

10 FIGZ is a diagram of a GFCI with remote test and reset functionality in accordance with another

¢,

5 mbodlment of the present disclosure;
ie

| FIG. 3 is a diagram of a GFCI with remote test and reset functionality in accordance with another
: embodiment of the present disclosure;

15

s v 4 is a diagram of a GFCI with remote test and reset functionality in accordance with another
“ ; bodunent of the present disclosure;

i0 Lae

£

20 .;egnbézdiment of the present disclosure;

" FIG. 6 is a cross-sectional view of a cable for use with a GFCI with remote test and xeset
6
n
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29  funétionality in accordance with an embodiment of the presept disclosure;

: " FIG. 7 is a cross-sectional view of a cable for use with a GFCI with remote test and reset

functionality in accordance with anotber embodiment of the disclosure;

" FIG. 8A is a cross-sectional view of a cable with a GFCI with remote test and reset

functionality which communicates through electrical lines;

L
r=¥,

o FIG. 8B is a cross-sectional view of a cable with a GFCI with remote test and reset

10 fu@éﬁonality which communicates through electrical lines without power lines;

i,_,'_:“fjhh v

. FIG.9Ajsa schematic block diagram of a layout including a remote control device;

15 ’ FIG. 9B is a schematic block diagram of a layout including a remote control device
mmumcatmg directly with a fault circuit interrupter;
a FIG. 9C 15 a schematic block diagram of a remote control device communicating through
another remote control device to a fault circuit interrupter; \
| " FIG. 104 is another embodiment of this disclosure wherein the device has a remote test
N andreset functionality, wherein there is also a remote device for controlling the remote control
15 : '

25

o~
A%
o,
L
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device or the fault circuit interrupter in a wired manner;

i+ 7 FIG. 10B is another embodiment of the disclosure wherein the device has a remote test

and reset functionality, wherein there is also a remote device for wirelessly communicating with

and remotely controlling the activation device or the fault circuit interrupter in a wireless manner;

FIG. 11A is a perspective view of another embodiment of an in-line activation device for

communicating with a fault circuit interrupter device;

P P -
ALOATEE N ¢

'_FIG. 11B is an exploded view of the in line activation device;

i FIG. 12 1s a circuit diagram of the electronic components in a circuit board shown in FIG.

FIG. 13 is a perspective view of another embodiment; and

e -’,._ FIG. 14 is a flow chart for a process for remotely accessing a circuit interrupting device.

DETAILED DESCRIPTION

CAs noted, the present disclosure relates to resettable circuit interrupting devices or systems
and assemblies capable of being tested and reset from remote locations and jn particular to

portable circuit interrupting system capable of being tested and reset from remote locations. The
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type-of circuit interrupting devices contemplated by the present disclosure include without

hmltatlon ground fault type circuit interrupting devices, arc fault circuit interrupting devices,
lmmersmn detection circuit illt@pting devices, appliance leakage circuit interrupting devices,
and equipment leakage circuit interrupting devices. However, for ease of description and without
departmg from the full scope of the family of circuit intetrupting devices, the following
descnpuon will be directed to ground fault circuit interrupting devices. Referring to FIG. 1, a
porfable circujt interrupting system 10 with remote test and reset functionality in accordance with

6ﬁe émbodiment of the present disclosure is provided. The portable circuit interrupting system 10

can _be a power cord assembly, a cable assembly or any other portable structure capable of

il . b

supplymg power from a fixed power source to a load, such as a commercial, industrial or home

'appllance The present disclosure applies equally well to a wall mount circuit interrupter.

"7 In the embodiment of FIG. 1, the circuit interrupting system 10 includes a ground fault

type ClI'CU.lt interrupting device 12 haviog a housing 12¢ and activating devices 14, 16 or 18 each

'havmg respectlve housings 14c, 16c, and 18¢c. Any of these activating devices 14, 16 or 18 can be
0 i \ 2L
charactenzed as remote activating devices. Activating device 14 has a test button 14a, a reset

7button 14b activating device 16 has a test button 16a, and a reset button 16b, while activating

{de\nce 18 has a test button 18a, and a reset button 18b. While FIG. 1 illustrates multiple activating

devices, -one or more of the activating devices 14, 16 or 18 can be included in the circuit

.interrupting assembly 10. The circuit interrupting device 12 has a line side portion that mcludes a

;péwgr “"c*:ord or cable 20 having a plug assembly for connection to a fixed source of electrical

,ll'polwer, e.g., a wall mounted outlet (not shown), for providing electrical powef to a load. The
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circuit interrupting device 12 has a load side that includes a load side power cord or cable 22 with

electrical power conductors ending in a connector (e.g., a female receptacle, not shown) that
connects to an electrical load (not shown), such as a vending machine or other commercial,

i}r’idustria.l or home electrical machine. Alternatively the circuit interrupting system can be

qonstructed such that instead of a connector, the load side of the system can be hard wized to the

load to which it supplies power. Thus, in this configuration the system would be known as a
ppwcr supply cord. Between the Iine side and load side of the circuit interrupting device are

conductive paths. Typically, there is a phase conductive path and a neutral conductive path and a

g.:round conductive path. While a single phase system 1is described here, this system would

,:*

ﬁmct1on equally well in a multi-phase system. The cable 20 and plug assembly and the connector

are electncal components for handling electrical power over phase, neutral and ground

é‘o‘ndhctors. The circuit interrupting device 12 also includes fault sensing circuitry used to monitor

the clecl:ncal power flowing through the line side phase and neutral conductive paths of cable 20,

i
i

‘,,1: 4‘

qndfa trip mechanism used to change the state of the circuit interrupting device between a reset
state and a tripped state. In the reset state there is electrical continuity in the phase and neutral
conductive paths between the line side and load side of the circuit interrupting device 12. In the

BYG 1T .
tripped state there is electrical discontinuity in the phase and neutral conductive paths between the

iihc ",_snijdc and load side of the circuit interrupting device 12. When a fault condition is detected by

IRt Al

the fault sensing circuitry the trip mechanism causes the circuit interrupting device to change from

reset state to the tripped state. Examples of fault conditions the fault sensing circuitry may
glqggcf include ground faults, arc faults, appliance leakage faults, immersion detection faults, or

égﬁipment leakage faults. The trip mechanism may utilize ¢lectromechanical or electrical

10
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comiponents or both to change the state of the circuit interrupting device 12, That is, the trip

mechanism may use electromechanical or electrical components or both to cause electrical
diSContinllity in the phase and neutral conductive paths between the line side and load side of the
circuit interrupting device (the tripped state), or the trip mechanism may use electro-mechanical or

electncal components ot both to cause electrical continuity in the phase and neutral conductive

ﬁéﬂjs’between the line side and load side of the circuit interrupting device (the reset state). An

ample of the fault sensing circuitry and the trip mechanism can be found in commonly owned

ex

s

Pat. No. 4,595,894, which is incorporated herein in its entirety by reference.

" The circuit intérrupting device 12 also includes test circuitry and reset circuitry that can be
manually activated by buttons 12a, 12b or remotely activated as will be described below. The test

circuitry is used to test all or part of the fault sensing circuitry, the trip mechanism, or both the
E:J_;':'s i : :
fault sensing circuitry and the trip mechanism of the circuit interrupting device 12. The reset
circuitry is used to cause the trip mechanism to return to the reset state, i.e., to re-establish
£,451, ¢

¢lectrical continuity in the phase and neutral conductive paths after the circuit interrupting device

by hasdbeen tested or a fault condition detected. Examples of the test circuitry and the reset
cucumy can be found in commonly owned U.S. Pat. No. 4,595,894. It should be noted that the
c1rcu1t interrupting device may optionally include reset lockout functionality to prevent the circuit
iﬁtenui)t;ng device from changing to the reset state in the event all or part of the fault sensing
czrcultry, all or part of the trip mechanism or all or part of the test circuitry are inoperative.

s oq

i)les of reset lockout features are described in commonly owned U.S. Pat. No. 6,282,070,

(AN S R
which is incorporated herein in its entirety by reference.

11




[

Uk

WO 2010/046773 PCT/IB2009/007317

- For remote activation of the test circuitry or the reset circuitry the circuit interrupting
dev1ce may be configured for hard wire communications to the one or more activating devices 14,
1 orl 8 via additional conductors i cable 22. In addition to or instead of hard wire
émemixﬁcation, the circuit interrupting device may include wireless communication circuitry
éé;;ﬁected to the test circuitry and the reset circuitry. The communication circuitry enables remote
acti\;'ation of all or part of the test circuitry, all or part of the reset circuitry, or all or part of the test

and reset circuitry. The wireless communication circuitry contemplated by the present disclosure

St vt

covers the complete spectrum of wireless communication circuits including infra-red
communication circuitry, radio frequency communication circuitry, optical transoission, audio

tgéhﬁnﬁssion, ultrasonic transmission, or any other technique for wireless communications.

-t

Iyp ¢'a.1})’, the communication circuitry includes a receiver for receiving wireless signals and

adapter vc‘ircuitly for adapting the received wireless signal to a form capable of coﬁununicating

with the test circuitry or the reset circuitry.

- As noted the test and reset circuitry of the cixcuit interrupting device 12 can be remotely

ég:’tiﬁi_cd by one or more activating devices 14, 16 or 18. The activating devices 14, 16 or 18

mclude user accessible buttons (e.g., test and/or reset buttons) 14a, 14b, 16a, 16b, and 18a and

é_spectively, to remotely activate the test circuitry or reset circuitry of the circuit interrupting
ice 12. As noted, various communication techmiques may be utilized. For example, as seen in
FIG 1, activating device 16 is hard wired to the circuit interrupting device 12 via cable 22.

Activatin_g device 14 uses infra-red (IR) communications and activating device 18 uses radio

12
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:ﬁ"equgncy (RF) communicatjons. Both the activating device 14 and activating device 18 would
vl ‘

typlcally include a transmitter for transmitting a test or reset signal generated when either the test

button is activated.

) : Although three activating devices have been shown it should be understood that the
ﬁuiﬁbe_r and type of activating devices can vary depending on the application. Moreover, an
?cﬁva;ing device can use various communication techmiques to activate the test circuitry or reset
c1rcu1try of the circuit interrupting device 12, such as, for example, power-line-carrier, twisted
palr,ﬁber optic, light or wave guide, natura] or artificial light, magnetic or electrical means or

‘gtﬁer techniques.

" FIG. 2 illustrates another embodiment of a portable circuit intefrupting system 40 with
iéi:nidté test and reset functionality. In the embodiment of FIG. 2, the circuit interrupting device
described above is included in a plug assembly 42 capable of connecting to a fixed source of

electrical power, e.g., a wall mounted outlet (vot shown), to provide electrical power to a load.

The p A

iug assembly 42 has a power cord or cable 48 ending in a connector 44 (e.g., a female

receptacle) for connection to an electrical load, such as a vending machine or other commercial,
"-;.3"?:;}’.‘ 3

%ndustnal or home electrical machine (uot shown). This would apply equally to ap apparatus

hlS hard wired to the load. In this embodiment, plug assembly 42 includes a line side that

has l.pronigs for connecting to the fixed source of electrical power and a load side connected to the
power conductors in cable 48. Conductive paths are provided between the line side and load side
of ;he plug assembly. The circuit interrupting device is connected between the line side and load

SIdeofthe plug assembly 42.
PUREINN

13
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- As poted, between the line side and load side of the plug assembly 42 are conductive

ii;aths'.::Typically, in a single phase system or in a multi-phase system there is a conductive path a
iig' tral conductive path and a ground conductive path. The circuit interrupting device wcludes

fault’sensing circuitry used to monitor the electrical power flowing through the phase and neutral

conductive paths on the line side of the plug assembly 42, and a trip mecbanism used to change
the state of the circuit interrupting device between a reset state and a tripped state. In the reset
state there is electrical continuity in the phase and neutral conductive paths between the line side
and lqad side of the plug assembly 42. In the tripped state there is electrical discontinuity in the
phase and neutral conductive paths between the line side and load side of the plug assembly 42.

Whe_n_a,fault condition is detected by the fault sensing circuitry the trip mechanism causes the

it :i.nterrupting device to change from the reset state to the tripped state. Examples of the fault
mons the fault sensing circuitry may detect include ground faults, arc faults, appliance
leakage faults, immersion detection faults, or equipment leakage faults. The trip mechanism may
mclude electromechanical or electrical components or both to change the state of the circuit
mterruptmg device. That is, the trip mechanism may use electromechanical or electrical
édmpé%gnts or both to cause electrical discontinuity in the phase and neutral conductive paths'

?etween the line side and load side of the circuit interrupting device (the tripped state), or the trip

_mecfhé;nism may use electromechanical or electrical components or both to cause electrical
,t;l_t;llilﬁl}' in the phase and peutral conductive paths between the line side and load side of the

cinterrupting device (the reset state).

14
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! _The circuit interfupting device also includes test circuitry and reset circuitry that is housed

wil] be described below. The test circuitry is used to test all or part of the fault sensing circuitry,

the trip mechanism or both the fault sensing circuitry and trip mechanism of the circuit
5  interrupting device. The reset circuitry is to cause the trip mechanism to return to the reset state,

Lie; <t;()v-_.;1je-establish electrical continuity in the phase and neutral conductive paths, after the circuit

mterruptmg device has been tested or a fault condition detected. Examples of the test circutry and

10 so include reset lockout functionality to prevent the circuit interrupting device from

changmg to the reset state in the event all or part of the fault sensing circuitry, all or part of the
e
trip mechanism or all or part of the test circuitry are inoperative. Examples of reset lockout

features are described in commonly owned U.S. Pat. No. 6,282,070, the disclosure of which is

£

19 ferie
. orpart of the test circuitry, all or part of the reset cixcuitry or all or part of both. The cable 48

; mcludes power conductors and signal conductors. The power conductors deliver electncal power
20 from the plug assembly 42 to the connector 44. At the plug assembly 42, the signal conductors are

: co%¢ted 1o the test circuitry and reset circuitry, and at the connector 44 the signal conductots are
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use by the actjvating device 46 to communicate with and remotely activate all or part of the test

lecmtry, all or part of the reset circuitry or all or part of both.

_ FIG. 3 illustrates another embodiment of a portable circuit intermpting apparatus 50 with

i5 _t_,crp(jjtéfest and reset functionality. In this embodiment, the plug assembly 52 has a housing 52c

xq':{afjtest and rest buttons 52a and 52b and is substantially similar to plug asserbly 42 and for

;ciarity will not be described further. The remote activation of the test or yeset circuitry in the

ﬁi’z’t( intcrrupting device is provided by an inline activating device 56 disposed between the plug
assembly 52 and connector 54. The activating device 56 has a housing 56¢ and includes test and
10 reset buttons 56a, 56b which can be used to remotely activate all or part of the test circuitry, all ox

patt of the reset circuitry or all or part of both. The plug assembly 52 is connected to the activating

dev1ce 56 via cable 58 and conpector 54 is connected to the activating device via cable 59. Cable

i ! b . A
+58 tas power conductors and signal conductors. Cable 59 has power conductors. The power

;édnzlﬁctors deliver power from the plug assembly 52 to the conmector 54. The signal conductors in

“cable 58 are used by the activating device 56 to communicate with and remotely activate all or
-0f the test circuitry, all or part of the reset circuitry or all or part of both.
LG _
FIG 4 illustrates another embodiment of a portable circuit interrupting apparatus 60 with
remote test and reset functionality. In this embodiment, the plug assembly 62 having a housing

!-\"l

20 and test and reset buttons 62a and 62b respectively. This plug assembly 62 is substaptially

. sumlar to plug assembly 42 described above and for clarity will not be described further, and the

réemote test and reset functionality is provided by activating device 66. The activating device 66

16
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has ahousmg 66c and includes test and reset buttons 66z, 66b which can be used to remotely

aCt;‘vate all or part of the test circuitry, all or part of the reset circuitry or all or part of both. The

activating device may be free standing or may be fixed to, for example, a wall via eyelets 74. In

th1s embodunent, the plug assembly 62 is connected to a first port of a splitter or branching

5 elcmcnt 76 via cable 68. Cable 68 has power conductors and signal conductors. A cable 70,
ha\;;;g power conductors, is connected between the connector 64 and a second port of the splitter

‘7"" A thlrd port of splitter 76 is connected to the activating device 66 via cable 72. Cable 72 has

51gnal Sonductors. The power conductors deliver electrical power from the plug assemably 62 to

e

'the connector 64. The signal conductors in cable 68 and 72 are used by the activating dewce 66 to

10 commumcate with and remotely activate all or part of the test circuitry, all or part of the reset

cixcuitry or all or part of both in the circuit interrupting device.
‘—i. CN e -

[V, BCETI
(1

. FIG. 5 illustrates another embodiment of a portable circuit interrupting apparatus 80 with

femofe test and reset functionality. In this embodiment, the remote test and reset functionality is

b , \
15 - prov1ded by activating device 84 connected to the load side of circuit interrupting device 82

bthr()ugh cable 90. Circuit interrupting device 82 has a housing 82¢ and a test button §2a, and a
) resct buttou 82b. The line side of the circuit interrupting device is connected via cable 88 to a
piug assembly 86 including prongs. The plug assembly 86 1s used to connect the circuit

s :mterruptmg assembly 82 to a fixed source of electrical power, e.g., a wall mounted outlet (not

20 i shown) to provide electrical power to a load (not shown), such as a vending machine or other

conunerc1al industrial or home electrical machine. The circuit interrupting device 1s substantlally

1ar to the circuit interrupting device 12 described above and for clarity will not be described

et
[N
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further

LAY

The activating device 84 includes a housing 84c and test and reset buttons 84a, 84b which
can bg_;ﬁ,‘used to remotely activate all or part of the test circuitry, all or part of the reset circuitry or
5 aU;'QI part of both. The activating device 84 may be configured as a panel capable of being

'moﬁnted to a surface of an object, such as wall or a machine.

U As noted, the load side of the circuit interrupting device 82 is connected to the activating

"c;‘ie ' vc‘e 84 via cable 90. Cable 90 includes power conductors (Phase (L), Neutral (N) and Ground

10 (G)) and signal conductors (T1, T2, R1, R2). The power conductors provide power to a load, the

cOnductors T1, T2 are connected to the test button 84a, and the signal conductors R1, R2

v connected to reset button 84b. This feature would apply equally well to a multi-phase system.

15 . FIG. 6isacross-sectional view of a cable 100 that may be used with the various

fembodfments of a portable circuit interrupting apparatus. The cable 100 includes an outer

sheathmg 102 having three powet conductors 106 and three pairs of signal conductors 104. The

10 1'_ .le),:' 7'
po er conductors 106 are used to carry electrical power over standard power lines (Phase, Neutral

;ound). Each pair of the signal conductors 104 is used to carry or handle signals between an
20 "é.‘_:arlct,iyating device (e.g., activating device 16 of FIG. 1, activating device 46 of FIG. 2 activating
device 56 of FIG. 3, activating device 66 of FIG. 4, or activating device 84 of FIG. 5) and a circuit

interrupting device or plug assembly. These signal conductors 104 cap be in any form such as a

13
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w1re or other metallic based communication lines, such as an Ethernet cable, in the form of a

fiber optic line, or any suitable communication mediwm.

oy FIGLT is a cross-sectional view of another ernbodiment of a cable that may be used with
the varlous embodiments of a portable circuit interrupting apparatus. In this embodiment, the
éabl'é .1, 20 has two components, a power cable 122 and a signal cable 128. The power cable 122

_ tﬁiﬁee power conductors 124 used to carry electrical power. The signal cable 128 has two pairs

;, gnal conductors 130. Each pair of the signal conductors 130 is used to carry or handle signals
betwcen an activating device and a circuit interrupting device or plug assembly. Preferably, the
power cable 122 is coupled to but electrically isolated from the signal cable 130. These signal
cables i30 caﬁ be in any form such as in the form of a wire, or other metallic based
commumcatlon lines, such as an Ethernet cable, in the form of a fiber optic line or any suitable

[3
1% FETI O

comunumication medium.

P

‘_ FIG. 8A is a cross-sectional view of another embodiment of a cable that may be used with

ey
.the various embodiments of a portable circuit interrupting apparatus. In this embodiment, there

: a.re three power conductors 106 similar to those shown in FIGS. 6 and 7, howevet, in this
embodiment the communication signals between the activating device such as activating device

160f FIG 1, or other activating devices 46, 56, 66, 84, or 116 and any one of the circust

0y

117

AN

’ge;fﬁpﬁng devices 12, 42, 52, 62, 82, or 112 are carried on the three power conductors 106. This

. i

communication means is possible because these corumunication signals are being communicated

‘via an X-10 or other suitable power line communication protocols. In this case, “X-10"is 2

19
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communijcations "language" that allows compatible products to communicate with each other

: the existing electrical wiring in the home. X-10 comumunication means have been used for

Oith purposes wherein this communication protocol is disclosed in U.S. Patent No. 5,777,544 to

'Vai;der Mey et al, which issued on July 7, 1998, the disclosure of which is hereby incorporated
2. herein by reference. While X-10 communication protocol has been disclosed above, any suitable

protocol can be used.

iy

" FIG. 8B shows another type of line or cable 133 which includes a sheath 102b, and a

‘égpnécted to a housing of the circuit interrupting device 12, and the GFCI disposed therein, and
the c;ther end is connected to the remote control unit housing 16 and the electrical components
housed therein. This type cable can also be used for cables 152b and 153 to communicate

' betwe,ex‘l components such as activating devices 46, 56, 66, 84, or 116 and any one of the circuit

15 mterruptmg devices 12, 42, 52, 62, 82, or 112, where the connection does not require a power

3
ity

i .
e The circuit interrupting devices, plug assemblies and the activating devices described

L

708
.above may include an audio indicator (e.g., buzzer), a visual indicator (e.g., light emitting diodes)

oL

20 ;Jdr both as indicator means to provide users with an indication of the status of the circuit

iﬁterrupting device, or any other suitable indicator.

20
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With the embodiments disclosed above, the signal lines 104, and 130, or communication

power line 106 can also be adapted to allow for two-way communication between the activating
dévi,’c_,es‘ such as activating devices 16, 46, 56, 66, 84, or 116 and the circuit interrupting device.
Altéxpatively, FIG. 9A discloses another embodiment of the invention wherein with this design,

5 thqgc; 'i:,s an optional remote monitoring device 150 which in this embodiment, is in wired

communication with activating device 116 via a wired communication line 152b (See FIG. 10A)
Whiéh can be formed similar to any one of wired lines 100, 120 or 132 which can be used to relay
siénals back and forth between the devices.

e O j;‘,v

Altematively, as also shown in FIG. 94, remote control device 150 can communicate with

10

any one of different remote activating devices 114, 116, or 118 (See FIG. 10B) in a wireless

midnner. This wireless communication can be in the form of any suitable wireless communication

-+

such as 802.11x, bluetooth or any other avajlable wireless protocol.

-~

GE oy

15 - Asshownin FIGS. 10A and 10B remote activating devices 114 and 118 can then
communicate with circuit interrupting device 112 in a wireless manner, while remote activating

P viiﬁiéé_yiq_e;z?lAlﬁ can communicate with circuit interrupting device 112 in a wired manner. This form of
6

n'ed communication can be via any suitable or known wired communication lines such as any

v_fo'n',e.:o,f the lines shown in FIGS. 6, 7, or 8. The wireless communication between activating

acwatmg device 118 can be in the form of a radio frequency protocol, which can be in the form

of any suitable radio frequency protocol. FIGS. 10A and 10B show that circuit interrupting device

21
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112 ha$ a test button, 1124, a reset button 112b and a housing 112¢. Remote activating device

11 | ﬁas a test button 114a, a reset button 114b and a housing 114c, remote activating device 116
hasa test button 1164, a reset button 116b and a housing 116c, while rernote activating device 118

fést button 118a, a reset button 118b and a housing 118c.

In this case, remote device 150 can be any type of remote device such as a personal
compul;cr' or (PC) having an automation software, a computer sexver, or a commercial or industrial

monitoring system such as used in fire alarm systems. This remote device 150 can be in the form
of a computer or server and bave incorporated therein any necessary components such as a

prqceésor, a memory unit, a mass storage device or hard drive.

FIRERS

T}us device 150 can also have an associated monitor or display as well to display the status
of ‘the actuating device or the fault cixcuit interrupter device. This type display can be in the form
c;f a graphical display or via a text messaging display. In addition, remote module 150 can also
forwarci 'on the status of the activating device or the fault circuit interrupting device to other

e-devices such as other computers, pagers, cell phones, or other communication devices, in

e

Temot

'-s’the form of text messages or graphical representations as well. With this type of communication,

2 user of this system would not have to be physically near either the fault circuit device 12, or 112

_FIGS. 9A-9C also show remote module 150 which can optionally connect to mobile devices 154
“such as cell phones, pagets, or any other known ot suitable mobile devices, or to a wide area

network such as the internet 155 to allow for additional off-site communication.

22
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FIG. 9B shows a schematic block diagram of remote contro] device or remote activating
device 150 which is in corumunication directly with circuit interrupting device 1 12. Remote
control.device 150 can communicate from a near or far distance via a wired commupication line

5 153 ﬁ_hich can be foomed from lines shown in any one of FIGS. 6, 7, or 8 or any other wired lines.

L

This communication can be dixectly with circuit interrupting device 112 to either monitor and
djs'play' a status of circuit interrupting device 112 or to selectively activate circuit interrupting
device 112 as well. Thus Jevel of control can be in the form of remotely activating the test

circuitry 220, 225 (See FIG. 12) or the reset circuitry 230, 235. The wired communication can be

-

10  via any known or suitable protocols such as via a TCP/IP protocol, X-10 or any other available or

known or suitable protocol in the art. These remote control devices are not limited to any
Gy 114
particular device and can include a computer, 2 computer workstation, a desktop computer, a

gt
Pon ¥

éﬁtjdp computer, a server, a personal digital assistant, a telephone, 2 cellular telephone, and a text

Gl

‘messaging device. These devices can send and receive any known wireless communication

3

XA I

i5

tot_;ols, wired or wireless commands, or wired communication protocols.

Alternatively, the communication between remote contro] device 150 can be in the form of

wireless communication such as via wireless, 802.11x, short-range personal area network, ot any

.othet known or suitable wireless communication protocols such as but not limited to:, short range

e

gO wmeless specification (sold under the trademark “Bluctooth™); all IEEE 802 channels; Digital

iEnl'ia_L'ilced Cordless Telecommunications (DECT); Cellular; wireless sensor technology (sold

T
_under the trademark “ZigBee EnOcean”); personal area networks; UltraWideband (UWB);
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WLAN-(Wireless Local Area Network); WMAN (Wireless Metropolitan Area Network);

Broadband Fixed Access; Local Multipoint Distribution Service (LMDS); WiMax;( Worldwide
Interoperability for Mictowave Access); HiperMAN (High Performance Radio Metropolitan

Area Network); optical; audio, sonic, or radio cororaunication..

s . Also any known wired protocol can be used such as but not limited to TCP/IP,; "X-10";
Universal Powerline Bus (UPB); KNX, INSTEON, BACpet (Building, Automation and Control

sietworks), and LonWorks, and any known protocols for transmission over lines such as telephone

lines and Ethernet lines.

AT

In addition, both the remote devices 150, 151, 154, the remote activating devices 114,

116 and 118, and the circuit interrupting devices can include addressable circuitry as is known in

the art such as for example, a network interface card or an addressable wireless transceiver for use

.'cA)vc;:'Jé TCP/IP petwork for allowing for addressing and location on a computer network.

+; FIG. 9C is another schematic block diagram showing remote control device 150 which is
shown communicating either directly with fault circuit interrupting device 112, or indirectly with
fault circuit interrupting device 112 through an additional communication or control device 151.
Additi&iial communication or control device 151 can be in the form of a personal computer, or a
} uter For example, remote control device 150 can be in the form of a server that controls

“additional remote control device 151, or communicates through this remote control device 151 to

;égn@mﬁcate with fault circuit interrupter 112.
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FIG. 11A discloses another embodiment of the remote activation device 116 which is in

wire

a;;éommwlication with a GFCI control device/ fault circuit device 112 through wired line 158.

RS

_Z'l;faiult circuit device 112 includes a test button 112a, a reset button 112b and an indicator light

113,

.-~ Remote activation device 116 acts on circuit interrupting device 112 in a similar manner

as ne or more of activating devices 14, 16, or 18 would act on circuit intexrupting device 12. In

:_tvhxjxs_“‘v,iew, a wire input line 152b which can be similar to lines 100, 120, or 132 is coﬁpled mto

ote activation device 116. Line 152b allows for bi-directional communication which can lead

o' ther fault circuits ot to remote monitoring device 150 (See FIGS. 9A-9C). Line 158 connects

remiote activation device 116 with fault circuit interrupter 112 and can be in any desired form and
for éxample, can be similar in configuration to any one of lines 100, 120 or 132, wherein this line

158 allows for bi-directional communication between fault circuit device 112 and remote

acuvanon device 116. Line 159 is coupled between fault circuit device 112 and the device being -

co f&é)lled such as a vending machine or freezer or any other useful product. Line 159 can include

‘communication lines, but could also be simply in the form of a power line connecting fault device

th the desired load.

In addition, there can be alternative configurations of the remote activation device,

whetein remote activation device 114 is designed to communicate with infrared communication

via signals 114d between remote activation device 114 and fault circuit device 112. This type of
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copumunication can be a two-way communication wherein signals transmitted from remote

activation device 114 could be used to activate or test fault device 112, while the signals

transrmtted back to remote activation device 114 could be in the form of information relating to

the status of fault circuit device 112, such as whether fault circuit needs to be reset. Alternatively,
;qn;bte activation device 118 can communicate in a bi-directional manner as well, relaying

i lbi‘;[ix_lati()ll or commands between remote activation device 118 and fault circuit 112 via RF or

WIFI Communication protocol 118d.

FIG. 11B is an exploded perspective view of the remote activating device 116, which

iﬁplu&cs a top cover 160, which connects to a bottom cover 170 via screws 172 and a gasket 174
fo Lile

dlsposed in between. Top cover 160 and bottom cover 170 form a housing which enclose a

circuit board 180. In addition, disposed below top cover 160 is a series of buttons including a test

bittton 156a, a Teset button 156b as well as an LED light indicator coverl56c all formed in a lens

mbly 162. Buttons 156a and 156b connect to circuit board 180 via respective contacts 182

and 184. LED light 186 s disposed below LED light cover 156¢ and is used to indicate the

cqﬁdition of the fault interrupter 112. (See FIG. 11A).

.- In addition, disposed inside of this housing are strain relief clips 196 and 198 which can be

4

;qqn'_xié¢ti0n section 200 of line 152b. Wire connection section 200 mcludes three different sets of

5 202, 204, and 206 which can be crimped or coupled together in any known way. Wire line

@21, 2 ;i'r_ibludes associated communication lines 208 which can be coupled into circuit board 180 for

26
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comumunication with circuit board 180. Circujt board 180 can also be electrically coupled to any

of ,péwer ltnes 202, 204, or 206 in any konown manner to derive power from these lines.

' FIG. 12 shows a schematic block diagram of a fault circuit interrupter circuit 210 which
5 can be disposed inside of fault circuit devices 12, 42, 56, 82, or 112. The basic components of
thus CIICLIJ.’( are discussed in greater detail in U.S. Patent No. 6,864,766 to DiSalvo et al, wherein

ﬁie diéélosure of which is hereby incorporated herein by reference.

~This circuit includes test switch 220, and reset switch 230. Test switch 220 has an

ated override switch 225 which is coupled in parallel with test switch 220. There is also a
‘iése_t override switch 235 which is coupled in pa1;allel with reset switch 230. Coupled to both test
override switch 225 and reset override switch 235 is a controller 240. In addition, coupled to
controﬁé;' 240 is a transceiver 250. In an alternative design, controller 240 and transceiver 250

T

c:in Eﬁé'i_incoxporated into a single electronic component in any known way. This transceiver 250

15 canalso be coupled to an antenna 260 for transmitting and receiving signals to and from a

,wigé{lgss remote controlling device 150 or a wireless activating device 18 or 118. -

10
With this design, circuit interrupting device 12, 112 can commounicate directly with a

remote control device 130 without the need for an activating device 14, 16, 18, 114, 116, or 118

20 Instead, remote control device 150 can act as a remote monitoring device simply monitoring the

status of circuit interrupting device 12, or 112, or monitor the status of the load connected to

?cixtu:i’;'i;itenupting device 12 or 112. For example, the monitoring features could be designed to

Laib P S
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oth the status of the test and reset circuitry, and also whether the load, such as a vending

machine, or any other type load is for example, electrically coupled and drawing power from
circuit interrupting device 12 or 112. If the load is capable of communicating any additional
informatibn on its status, then this information could be communicated to remote control device

150 via any known means such as witeless or wired communication.

. Remote control device 150 can also act as a remote actuation device as well. In this case,

<communication can be via wireless communication such as though trapsceiver 250, or through

‘wired compuunication means. Depending on the information sent from remote control device 150,

this device could then be used to control the circuit interrupting device via remote control switch
225 for the test circuitry or via remote control switch 235 for the reset circuitry. Other control
information could also be passed on from the circuit interrupting device to control the load

150 v
directly in any known manoer.

""" For example, signals are sent wirelessly to antenna 260 and are then passed on to

then ‘seht on to selectively control test switch circuitry 225 or reset switch circuitry 235. If the

_ comumunication is via wired lines, then this information can be passed on to phase line 227 or

I{eutral:line 228 via X-10 or other powetline communication protocols. Altematively, the wired

;‘,goqug:tjon can feed information into this circuit 210 via communication contact lines 226 via

28
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7~ Ultimately with this design, a fault circuit interrupting device 12, 42, 56, 82, or 112 can be

Fooh

controlled from multiple different locations either via wirelessly or in a wired mode.

. FIG. 13 is a perspective view of anther erobodiment which is a wall unit for insertion mto

"aféingIé gang electrical enclosure. This type of device could also be inserted into a double gang or
other sized enclosure as well. The enclosures could be in the form of a wall box which is recessed
»iﬁto.a wall 11 a2 known manner. As shown, this fault circuit device 310 includes a houéing 311,a
r’eset.button 312a which is similar to reset button 112a, a test button 312b which is similar to test
button112b This device also includes metal contacts 320 which allow power lines to be

CHRIT

i nfiécted thereto. Thus, with this design, if the power lines conduct signals such as through the

"X-10" protocol, a remote device such as remote monitoring device 150 could be used to

m;ﬁunicate with this device. Alternatively, this device could include the circuitry as shown in

FIG. 12 which would also be designed to allow wireless communication with remote monitoring

devicés as well. Thus, this device could be remotely activated or monitored while being inserted

into a wall box.

| As shown in FIG. 14, there is also a method for remotely testing a circuit interrupting

dévice such as but not limited to devices 12, 42, 52, 62, 82, or 112. The method compnses a

; Séd\ésv‘of’ steps, including a first step S1 of sending a sigoal from a remote location or a remote

i
Vit ;e,';*such as but not limited to devices 14, 16, 18, 46, 56, 66, 84, 114, 116, 118, 150, or 154, to

i

';ﬁ_c’:i,rcuit interrupting device, wherein this signal comprises at least one of a test signal and a reset

SIgnal Next, step S2 involves receiving a signal by the circuit interrupting device. Once the
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signal is received, step $3 involves performing an action on at least one component of the circuit

interrupting device wherein this action comprises at Jeast one of a test of one of the components of
thé-cirquit interrupting device and a reset of the circuit interrupting device. This method for

;;tcsting can also optionally include a step S4 of providing an indication of a result of the

5, tést of at least one component in the circuit interrupting device. This indication siep can include
any one of providing at least one of a visual indication, an audio indication, or sending a signal

from the circuit interrupting device to a remote testing device to indicate a result of the test.

h _' " When the component is tested, the testing step can comprise testing the circuit interrupting
K : ﬁévibé to determine if the circuit interrupting device is operating properly. This step of testing

10 such as in step S3 can include testing at least one component by tripping at least one set of
ih ;

cts such as contacts 235 of the circuit interrupting device.

" The above steps can be performed using wireless technology such as any known wireless

A T

‘fééhndlogy such as from the group of: 802.11x,; all IEEE 802 channels; Digital Enhanced
Cordless Telecommunications DECT; Cellular;; personal area networks; UltraWideband (UWB);
15 WLAN, WMAN, Broadband Fixed Access; Local Multipoint Distribution Service (LMDS);

: WlMax, HiperMAN,

" While there have been shown and described various features and embodiments of a
table circuit interrupting assembly, it will be understood that various omussions and
y"tutions and changes of the form and details of the devices illustrated and in their operation

20 maybe made by those skilled in the art witbout departing from the spirit of the subject matter of

the present disclosure.
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CLAIMS

WHAT IS CLAIMED IS:

5 " 1. A circuit interrupting system comprising:

a housing

a circuit interrupting device disposed in said housing, said circuit interrupting device

10 being configured to change from a reset state to a trip state upon the occurrence of a

S Neps,
predeterinined condition, said circuit interrupting device including test cireuitry configured to

caitise said circuit interrupting device to change from the reset state to the trip state when
activated, and reset circuitry configured to cause said circuit interrupting device to change from

L

the, tiy ped state to the reset state when activated; and

15 .- atleastone activating device capable of remotely activating the test circuitry or the reset

4

circuitry.

20 device in said housing, said cable comprising at least one communication line.

31
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housing wherein said output connection comprises a plurality of prongs extending out from said

ﬁbﬁsing.

- 4. The system as in claim 1, further comprising a power cable, wherein said power cable
5 éompriscs a plurality of power lines and a plurality of communication lines and wherein said at
least one activating device is in communication with said circuit interrupting device via said

plurality of communication lines.

10 murounication line further comprise Ethernet lines.

The circuit interrupting system as in claim 4, wherein said at least one

“communication line comprise fiber optic lines.

15 7. The circuit interrupting system as in claim 1, further comprising a power cable and
atleast one additional cable and at least one branching element wherein said branching element is

;coupled 1o said power cable and said at least one additional cable is coupled to said branching

A element.
20 .. 8 The circuit interrupting system as in claim 2, wherein said at least one activating
gieyjice communicates with said circuit interrupting device via X-10 protocol.
B 32
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9. The circut interrupting system as in claim 2, wherein said at least one activating

device communicates with said circuit interrupting device via TCP/IP protocol.

10.  The circuit interrupting system as in claim 1, wherein said circuit interrupting

TR
LA

cllle_yi;i’:,e' further comprises addressable circuitry which allows said circuit interrupting device to be -

fdét@fiﬁed on a network.

11.  The circuit interrupting system as in claim 1, wherein said at least one activating
device further comprises addressable circuitry which allows said at least ope activating device to

bé-idenﬁﬁed on a network.

P
ey e R
by

12, The circuit tntexrupting system as in claim 1, wherein said at least one activating

{‘{\'}i-"f - :
device comprises at least one of a transmitter and receiver disposed to communicate with said

I '8
citcui

t interrupting device using a wireless protocol.

13. The circuit interrupting system as in claim 12, wherein said wireless protocol is
taken from the group consisting of: 802.11x,; all IEEE 802 channels; Digital Enhanced Cordless
.?:szliécc;mmmlications (DECT); Cellular; personal area networks; UltraWideband (UWB); WLAN;

WMAN, Broadband Fixed Access; Local Multipoint Distribution Service (LMDS); WiMax;

' Higg:rMAN.

The circuit interrupting system as in claim 1, further comprising at least one remote
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device for monitoring said circuit interrupting device.

15.  The circuit interrupting system as in claim 14, wherein said remote device is

Qispgsé& to activate said test circuitry of said fault circuit interrupter.

'16. The circuit interrupting system as in claim 14, wherein said remote device is disposed

s "y
3.

to‘manitor said circuit interrupting device.

The circuit interrupting system as in claim 14, wherein said at Jeast one remote

17.
10 device is in the form of one of: a computer, a computer workstation, a desktop computer, a laptop
computer, a server, a personal digital assistant, a telephone, a cellular telephone, and a text
_ {meseagmg device.
o 18. A circuit interrupting system according to claim 1,
1

-wherein said circuit interrapting system comprises addressable circuitry for identification

of said circuit interrupting system on a network;

"a remote device which is in communication with said circuit interrupting via a

,»} . e
“communication protocol.

The system as in claim 18, wherein said remote device is in the form ofa

34



WO 2010/046773 PCT/IB2009/007317

computer.

20.  The system as in claim 18, wherein said remote device is in communication with

said circuit interrupting via a wired communication protocol.

The system as in claim 18, wherein said remote device is in communication with

iy

saidicircuit interrupting via a wireless communication protocol.

T
[N IIRANS

22. A circuit interrupting device compnsing:

a power cable,

a housing coupled to said power cable;

15; % acircuit interrupting device disposed in said housing and said circuit interrupting device

bemg configured to change from a reset state to a trip state upon the occurrence of a

P :qgiermjned condition, said circuit interrupting device including test circuitry configured to

b
"t cause said circuit interrupting device to change from the reset state to the trip state when

" activated, and reset circuitry configured to cause said circuit interrupting device to change from

20  the tripped state to the reset state when activated;

. at least one additional cable coupled to said circuit interrupting device at a first end;

<R

e
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at least one activating device coupled to said second end of said at least one additional

cable and wherein said at least one activating device is capable of remotely activating the test

cireuitry or the reset circuitry .

- 23, The device as in claim 22, wherein said at Jeast one additional cable comprises a

signal cable.

24.  The device as in claim 22, wherein said at least one additional cable compnses a

signal cable and a power cable.

N

25. A method for remotely communicating with a circuit interrupting device comprising

ST

)

the steps of:

sending a signal from a remote location to a circuit interrupting device, wherein said signal

Do B

comp

s
ises at least one of a test signal and a reset signal;
receiving said signal-by said circuit interrupting device;
performing an action on at least one component of said circuit interrupting device wherein

said action comprises at least one of a test of one of said components of said circuit interrupting

Jdevice and a reset of said circuit interrupting device.

N " 26. The method as in claim 25, furtber comprising a step of providing an indication of a

t of said action.
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27. The method as in claim, 26, wherein said step of providing an indication of a result of

said action further comprises providing at least one of a visual indication, an audio indication,
and sending a signal from said circuit interrupting device to a remote location to indicate a result
of said test.

2 : '.  * 28 The method as in claim 25 wherein said step of testing at least one component further

10 comprises testing said circuit interrupting device to determine if said circuit interrupting device is

operating properly.

10 29 The metbod as in claim 28, wherein said step of testing at least one component

‘includes tripping at least one set of contacts of said circuit interrupting device.

- .30.  The method as in claim 28, wherein said step of testing said fault circuit interrupter

g_;-;.'..'f_‘ L

ffon a remote location comprises testing said fault circuit interrupter using a wireless protocol.

15 ‘-.'."A-l.::;..'

.31 . The method as in claim 30, wherein said wireless protocol is taken from the group

consisting of: 802.11x,; all IEEE 802 channels; Digital Enhanced Cordless Telecommunications

i (ﬁECT); Cellular;; personal area networks; UltraWideband (UWB); WLAN; WMAN; Broadband

[ N
e e s

Fixed Access; Local Multipoint Distribution Service (LMDS); WiMax; HiperMAN.

20
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