UNITED STATES DISTRICT COURT
DISTRICT OF NEW MEXICO

LEVITON MANUFACTURING CO., INC,,
Plaintiff,

Vs, CIV NO. 05-0301 JB/BJS

ZHENANG DONGZHENG ELECTRICAL CO.
Defendant,
and

HARBOR FREIGHT TOOLS USA, INC.,
Defendant,
and

NICOR, INC., d/b/a NICOR LIGHTING & FANS,
Defendant,
and

CENTRAL PURCHASING, LLC
Defendant.

SECOND AMENDED COMPLAINT AND JURY DEMAND

Plaintiff Leviton Manufacturing Co., Inc. (hercinafter “Leviton™), by its attorneys, hereby
sues Defendants Zhejiang Dongzheng Electrical Co. (hereinafter “Dongzheng”), Harbor Freight
Tools USA, Inc. (hereinafter “Harbor Freight™), Central Purchasing, LLC (hereinafter “Central
Purchasing”) and Nicor, Inc., d/b/a/ Nicor Lighting and Fans (hereinafter “Nicor™) (collectively
referred to as “the Defendants™) for infringement of United States Patent No. 6,864,766.
Plaintifi Leviton, by its attorneys, hereby also sues Defendant Central Purchasing for

infringement of Claim 3 of United States Patent No. 6,246,558. The following statements made



with respect to the Defendants are made on information and belief. Statements made with
respect to Leviton are based on personal knowledge as well as best available information and

belief under the law.

JURISDICTION AND VENUE
1. This is an action for patent infringement under Title 35 of the United States Code.
2. This Court has original jurisdiction over this action under 28 U.S.C. §§ 1331 and

1338(a).

3. Venue is proper in this Court pursuant to 28 U.S.C. §§ 1391(b)-(c) and 1400(b)
since it is the Judicial District in which the Defendants are doing business and/or in which the
claims hereinafter set forth arose.

THE PARTIES

4. The Plaintiff, Leviton, is a corporation organized and existing under the laws of
the State of Delaware, having its principal place of business at 59-25 Little Neck Parkway, Little
Neck, New York 11362,

5. Dongzheng, on information and belief, is a corporation organized and existing
under the laws of the People’s Republic of China, having its principle place of business at No. 61
Huifeng Road, Yuequing Town, Zhejiang Province, China 325600, and conducts business within
this Judicial District.

6. Harbor Freight Tools USA, Inc. is a corporation organized and existing under the
laws of the State of Delaware, having its principal place of business at 3491 Mission Oaks
Boulevard, Camarillo California, 93011. Harbor Freight is a distributor of ground-fault circuit
mterrupters (hereinafter “GFCIs”), including the products at issue, which are sold in the United

States, including within the District of New Mexico.



7. Central Purchasing, LLC is a corporation organized and existing under the laws of
the State of California, having its principal place of business at 3491 Mission Oaks Boulevard,
Camarillo, California 93011. Central Purchasing is a distributor of GFCI’s, including the
products at issue, which are sold in the Umted States, including within the District of New
Mexico.

8. Nicor, Inc. d/b/a Nicor Lighting and Fans is a corporation organized and existing
under the laws of the State of New Mexico, having its principal place of business at 702
Carmony Lane, NE, Albuquerque, New Mexico 87107. Nicor is a distributor of GFCI’s,
including the products at issue, which are sold in the United States, including within the District
of New Mexico.

PATENTS IN SUIT

9, On March 8, 2005, United States Patent No. 6,864,766 (the ““766 Patent™),

k3

entitled “Circuit Interrupting Device With Reverse Wiring Protection,” was duly and legally
1ssued by the United States Patent and Trademark Office to the Plaintiff, Leviton, as assignec of
Nicholas DiSalvo and William Zicgler. (A copy of the ‘766 Patent is attached as Exhibit A to
Plaintiff’s original Complaint filed on March 18, 2005, Doc. No. I).

10, On June 12, 2001, United States Patent No. 6,246,558 (the “*558 Patent), entitled
“Circuit Interrupting Device With Reverse Wiring Protection,” was duly and legally issued by
the United States Patent and Trademark Office to the Plaintiff, Leviton, as assignee of co-
inventors Nicholas L. DiSalvo and William R. Ziegler. (A copy of the “*558 Patent is appended
as Exhibit B).

Il Plaintiff Leviton is the sole owner of all right, title and interest in the “766 Patent

and the *558 Patent including the right to sue and recover for past infringement thereof.



FIRST CAUSE OF ACTION:
THE DEFENDANT DONGZHENG’S PATENT INFRINGEMENT

12, The Plaintiff repeats and reaffirms all of the allegations contained in the preceding
paragraphs numbered 1 through 5, 9 and 11, with the same force and effect as if fully set forth
herein.

13, The Defendant Dongzheng, in violation of 35 U.S.C. § 271, has been, and is
infringing claims | through 18 of the “766 Patent by making, using, offering to sell or selling,
and/or inducing same, in this Judicial District and/or elsewhere, GFCI products which embody
the patented invention, and will continue to do so unless enjoined by this Court.

i4. The Defendant Dongzheng’s infringements have been, and continue to be,
deliberate, willful, and knowing.

15. By reason of the acts and practices of the Defendant Dongzheng, Defendant
Dongzheng has caused, is causing and, unless such acts and practices are enjoined by the Court,
will continue to cause, immediate and irreparable harm to the Plaintiff, Leviton, for which there
i1s no adequate remedy at law and for which Leviton is entitled to injunctive relief under 35
US.C. § 283.

16, As a direct and proximate consequence of the acts and practices of the Defendant
Dongzheng, Leviton has also been, is being, and, unless such acts and practices are enjoined by
the Court, will continue to be injured in its property rights, and has suffered, is suffering, and
will continue to suffer injury and damages for which Leviton is entitled to relief under 35 U.S.C.
§ 284,

17. This is an exceptional case within the meaning of 35 U.S.C. § 285, and Plaintiff,

Leviton, is therefore entitled to its reasonable attorneys’ fees.



SECOND CAUSE OF ACTION:
THE DEFENDANT HARBOR FREIGHT”S PATENT INFRINGEMENT

18.  The Plaintiff repeats and reaffirms all of the allegations contained in the preceding
paragraphs numbered 1 through 4, 6,9 and 11, with the same force and effect as if fully set forth
herein.

19. The Defendant Harbor Freight, in violation of 35 U.S.C. § 271, has been, and is
infringing claims 1 through 18 of the *766 Patent by making, using, offering to sell or selling,
and/or inducing same, in this Judicial District and/or elsewhere, GFCI products which embody
the patented invention, and will continue to do so unless enjoined by this Court.

20. The Defendant Harbor Freight’s infringements have been, and continue to be,
deliberate, willful, and knowing.

21. By reason of the acts and practices of the Defendant, Defendant Harbor Freight
has caused, is causing and, unless such acts and practices are enjoined by the Court, will
continue to causc, immediate and irreparable harm to the Plamntiff, Leviton, for which there is no
adequate remedy at law and for which Leviton is entitled to injunctive relief under 35 U.S.C. §
283.

22. As a direct and proximate consequence of the acts and practices of the Defendant
Harbor Freight, Leviton has also been, is being, and, unless such acts and practices are enjoined
by the Court, will continue to be injured in its property rights, and has sutfered, is suffering, and
will continue to suffer injury and damages for which Leviton is entitled to relief under 35 U.S.C.
§ 284.

23. This is an exceptional case within the meaning of 35 U.S.C. § 285, and Plaintiff,

Leviton, is therefore entitled to its reasonable attorneys’ fees.



THIRD CAUSE OF ACTION:
THE DEFENDANT CENTRAL PURCHASING’S PATENT INFRINGEMENT

24.  The Plaintiff repeats and reaffirms all of the allegations contained in the preceding
paragraphs numbered 1 through 4, 7, 9 and11, with the same force and cffect as if fully set forth
herein.

25. The Defendant Central Purchasing, in violation of 35 U.S.C. § 271, has been, and
is infringing claims 1-18 of the “766 Patent by making, using, offering to sell or selling, and/or
inducing same, in this Judicial District and/or elsewhere, GFCI products which embody the
patented invention, and will continue to do so unless enjoined by this Court.

26. The Defendant Central Purchasing’s infringements have been, and continue to be,
deliberate, willful, and knowing.

27. By rcason of the acts and practices of the Defendant Central Purchasing,
Defendant Central Purchasing has caused, is causing and, unless such acts and practices are
enjoined by the Court, will continue to cause, immediate and irreparable harm to the Plaintiff,
Leviton, for which there is no adequate remedy at law and for which Leviton is entitled to
injunctive relief under 35 U.S.C. § 283.

28. As a direct and proximate consequence of the acts and practices of the Defendant
Central Purchasing, Leviton has also been, is being, and, unless such acts and practices are
enjoined by the Court, will continue to be injured in its property rights, and has suffered, is
suffering, and will continue to suffer injury and damages for which Leviton is entitled to relief
under 35 U.S.C. § 284,

29, This is an exceptional case within the meaning of 35 U.S.C. § 285, and Plaintiff,

Leviton, is therefore entitled to its reasonable attorneys’ fees.



FOURTH CAUSE OF ACTION:
THE DEFENDANT CENTRAL PURCHASING’S PATENT INFRINGEMENT

30.  The Plaintiff repeats and reaffirms all of the allegations contained in the preceding
paragraphs numbered I through 4, 7, 10 and 11, with the same force and effect as if fully set
forth herein.

31. The Defendant Central Purchasing, in violation of 35 U.S.C. § 271, has been, and
is infringing Claim 3 of the ‘558 Patent by making, using, offering to sell or selling, and/or
inducing same, in this Judicial District and/or elsewhere, GFCI products which embody the
patented invention, and will continue to do so unless enjoined by this Court.

32. The Defendant Central Purchasing’s infringements have been, and continue to be,
deliberate, willful, and knowing.

33. By reason of the acts and practices of the Defendant Central Purchasing,
Defendant Central Purchasing has caused, is causing and, unless such acts and practices are
enjoined by the Court, will continue to cause, immediate and irreparable harm to the Plaintiff,
Leviton, for which there is no adequate remedy at law and for which Leviton is entitled to
injunctive relief under 35 U.S.C. § 283.

34. As a direct and proximate consequence of the acts and practices of the Defendant
Central Purchasing, Leviton has also been, is being, and, unless such acts and practices are
enjoined by the Court, will continue to be injured in its property rights, and has suffered, is
suffering, and will continue to suffer injury and damages for which Leviton is entitled to relief
under 35 U.S.C. § 284.

35. This is an exceptional case within the meaning of 35 U.S.C. § 285, and Plaintiff,

Leviton, is therefore entitled to its reasonable attorneys’ fees.



FIFTH CAUSE OF ACTION:
THE DEFENDANT NICOR’S PATENT INFRINGEMENT

36.  The Plaintiff repeats and reaffirms all of the allegations contained in the preceding
paragraphs numbered 1 through 4 and 8, 9 and 11, with the same force and effect as if fully set
forth herein.

37. The Defendant Nicor, in violation of 35 U.S.C. § 271, has been, and is infringing
claims 1 through 18 of the ‘766 Patent by making, using, offering to sell or selling, and/or
inducing same, in this Judicial District and/or elsewhere, GFCI products which embody the
patented invention, and will continue to do so unless enjoined by this Court.

38. The Defendant Nicor’s infringements have been, and continue to be, deliberate,
willful, and knowing.

39. By reason of the acts and practices of the Defendant Nicor, Defendant Nicor has
caused, 1s causing and, unless such acts and practices are enjoined by the Court, will continue to
cause, immediate and irreparable harm to the Plaintiff, Leviton, for which there is no adequate
remedy at law and for which Leviton 1s entitled to injunctive relief under 35 U.S.C. § 283.

40. As a direct and proximate consequence of the acts and practices of the Defendant
Nicor, Leviton has also been, is being, and, unless such acts and practices are enjoined by the
Court, will continue to be injured in its property rights, and has suffered, is suffering, and will
continue to suffer injury and damages for which Leviton is entitled to relief under 35 U.S.C.
§ 284.

41, This is an exceptional case within the meaning of 35 U.S.C. § 285, and Plaintiff,
Leviton, is therefore entitled to its reasonable attorneys’ fees.

WHEREFORE, the Phaintiff, Leviton, respectfully prays for a Judgment from this Court

that:



PRAYER FOR RELIEF

a) The Plaintiff, Leviton, is the owner of the entire right, title and interest in and to
the “776 Patent and the ‘558 Patent, including the right to sue and recover for past infringement
thereof.

b) The “776 Patent and the ‘558 Patent were duly and legally issued, are valid and
enforceable, and are infringed by each of the Defendants,

c) The each of the Defendants, and those acling in concert with them, be
permanently enjoined from engaging in further acts of infringement, contributory infringement,
and inducement of infringement of the *776 Patent and Claim 3 of the *558 Patent pursuant to 35
U.S.C. § 283.

d) This Court order each of the Defendants and their officers, agents, servants and
employees, to deliver to this Court for destruction, all products of each of the Defendants which
infringe upon the rights of Leviton and that each of the Defendants submit in writing, under
Oath, a description of all actions taken to comply with this portion of the Order, within one
month of the issuance of any order.

c) Each of the Defendants be required to account to Leviton for any and all profits
thus derived by them, in order to compensate Leviton for all damages sustained by Leviton by
reason of the acts of patent infringement set forth herein, and that the damages herein be trebled.

f) Each of the Defendants be ordered to pay over to Leviton all of their respective
gains, and advantages derived from sales obtained by infringement together with compensation
for all damages sustained by Leviton as a result of their wrongful acts of infringement and, in

view of the willful and deliberate nature of their acts, that such amount be trebled.



g) Each of the Defendants be ordered to pay the costs of this action and to pay to
Leviton the reasonable attorneys’ fees expended by Leviton in this action for infringement,
together with all of the other costs and disbursements therein.

h) The Plainuff, Leviton, be awarded damages adequate to compensate for each of
the Defendants’ infringement of the ‘776 Patent and the infringement by Central Purchasing of
Claim 3 of the ‘558 Patent together with prejudgment interest, said damages to be trebled
pursuant to 35 U.S5.C. § 284.

1) The Plaintiff, Leviton, be awarded its reasonable attorneys’ fees pursuant to 35
U.S.C. § 285.

i) The Plaintiff, Leviton, have such other and further relief as this Court deems just
and equitable.

JURY DEMAND

Pursuant to Rule 38(b), Fed. R, Civ. P., Leviton demands a trial by jury of any issue
triable of 1ight by a jury.
Dated: April 14, 2005

Respectfully submitted,

-

MODRALL, SPERLING, ROEHL, HA
& SISK, P. A

By: / - /
stg)/T Gaskill”
R.E. Thompson
Post Office Box 2168
Bank of America Centre, Suite 1000
500 Fourth Street, N.W.
Albuquerque, New Mexico 87103-2168
Telephone: (505) 848-1800

-and-
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GREENBERG TRAURIG, LLP
Paul J. Sutton
Barry G. Magidoff
Joseph M. Manak
Deepro R. Mukerjee
885 Third Avenue, 21st Floor
New York, New York 10022
Telephone: (212) 801-2100
Atrtorneys for Plaintiff Leviton Manufacturing Co., Inc.

WE HEREBY CERTIFY that a true
and correct copy of the foregoing
pleading was mailed to counsel of
record this 14th day of April 2005

MODRALL, SPERLING, ROEHL, HARRIS
& SISK, P.A.

JTdson T. Gaskill

Wi474187.D0OC
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i

CIRCUIT INTERRUPTING BEVICE WITH
REVERSE WIRING PROTECTION

CROSS REFERENCE 1O RELATED
APPLICATIONS

This application is a eontinuation-in-part of application
Ser. No. 097369759 filed Aug. 6, 1990, which is a
conlinuatioi-in-parl of application Ser. No. 0%/138,955,
filed Aug. 24, 1998, now U.S. Pat. No. 6,040,967 both of
which are incorporated herein in their entirety by reference.

BACKGROUND

1. Field

The present application is directed to z family of reset-
table circuit intermpling devices and systems that includes
ground fault circuil interrupters (GFCI's), are fault circuit
interruplers (AFCI's), immersion detection cirenit intersupt-
ers (IDCI's), appliance leakape circuit interrupters
{ALCY’s}, cquipment leakage cireuit interrupters (GLCH's),
circuit breakers, contactors, latching relays and solenoid
mechanisms. More particularly, the present application is
directed to circuit interrupting devices that inciwde a circuit
interrupting portion that can break eleciically conductive
paths at both a line side and & ivad side of the deviees,

2. Description of the Refated At

Many electrical wiring devices have a line side, which is
connectable to an elecirical power supply, and a Joad side,
which is connectable 1o ane or more loads and at least one
conductive path between the line and load sides, Electrical
connections ko wires supplying electrical power or wires
conducting electricity to the one or more loads are ai line
side and load side connections. The electrical wiring device
industry has witnessed an increasing call for circuit breaking
devices or systems which are designed to interrupt power to
various loads, such as houschold appliances, consemer
clectrical products and branch circuits. Ia particolar, elec-
trical codes require elecirical circuits in home bathrooms
ayed Kitchens to be equipped with ground fault circuit inter-
rupters (GFCH, for example. Presently available GFCI
devices, such as the device described in commonly owned
U.S. Pat. No, 4,595,894, use an electrically activated trip
mechanism 1o mechanically break aa elecirical conneclion
between the line side snd tbe load side. Such devices are
reseitable after they are wipped by, for example, the detec-
tion of a ground fault. Jo the device discussed in 1be "894
patent, the trip mecharism used 10 cause the mechanical
breaking of the circuit (Lo, the conductive path between the
line and load sides) includes a solenoid (or trdp coil), A test
bullon s used 10 test 1he trip mechanism und circuitry used
o sense faulis, and a reset bulon is used to resct the
electrical connection between line and load sides.

However, instances may arise where an abnormal
condition, caused by for cxample & lightning sirike, occurs
which may result not only io a surge of elecinicity al the
device and a tripping of the device but also a disabling of the
trip mechanism used to cause the mechanical brezking of the
cireuit. This may occur without the knowledge of the user.
Under such circumstances an wnknowing user, faced with &
GFCT which has tripped, may press the reset bulton which,
in furm, will cause the device with an inoperative trip
mechanism to be resct without the ground fault protection
avatiable.

Further, an open neutral condition, which is defiped in
Binderwriters Laboratories (UL) Standard PAG 943A, may
exist with the glecirical wires supplying elecirical power lo
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such GPCI devices, If an open seutral condition cxists with
the neutral wire on the line (versus load) side of tke GFCI
device, an instance may arise where a curreat path is created
from the phase {or hot) wire supplying power lo the GFCI
device tErough the load side of the device and a persen lo
groend. In the event that an open newtral condition exists,
current GFCI devices, which bave tripped, may be reset
even though the open neutral condilion may remain.

Commonly owped application Ser. No, 09/138,955, filed
Aug, 24, 1998, which is incorporated herein in its entirery by
reference, describes a family of resetrable circuil interrupt-
ing devices capable of locking oul the resel portion of the
devige if the circuit iolerrupting portion is red-operational
or if an open neutral condition exists. Commonly owned
application Ser. No. 09/175,228, filed Sep. 20, 1998, which
is incorporated kerein in its ontirety by ceference, describes
a family of rescliable circuit interrupting devices capable of
locking out the reset portion of the device if the eircuit
intereupting portion is non-operational or if zn open neutral
condition exists and capable of breaking electrical conduc-
tive paths indepeadent of the operation of the circuil inter-
rupling portion.

Some of the circuit interrupting devives described abave
bave a user accessible load side connection in addition to the
line and load side connections, The user accessible foad side
connection includes one or more connection points where a
user can externsily connecl to electrical power supplied
from the Line side. The load side connection and user
accessible load side counection are typically elecirically
connecled together, An example of such 2 circuit intercupr-
ing device is a GFCI receptacle, where the line and load side
cobnections are binding screws and the user accessible load
side connection is the plug connection. As noted, such
dovices are connecled to extermal wiring so that line wires
are connecied 1o the line side connection and load side wires
are connecled to the load side compection. However,
instances meay occur where the circuit interrupting device is
impraperly conuected to the external wires so that the load
wites are conneeted to the line side connection and the Jine
wires are connecled 1o 1he Jozd connection, Fhis is known as
reverse wiring. In the event the ciecuil interrupting device is
reverse wired, fanlt protection to the user accessible load
connection may be eliminated, even if favlt protection 1o the
load side connection remains.

SUMMARY

The present application refates o a fwmily of resettablc
ciecuit fnterrupting devices that maintains faull protection
for the circnit interrupting device sven if the device is
reverse wired,

In one embodiment, the circuit interrupting device
includes 2 housing snd phase snd neuiral conduciive paths
disposed at least panially within the housing between line
and load sides. Preferably, the phase conductive path termi-
pates at a fiest connection capable of being electrically
connected 1o 2 source of clecteicily, 3 second connection
capable of conducting electricity o at least one load and a
third conpection capabis of conducting electricity to al leas
one user accessible load, Similarly, the neutral conductive
path, preferably, terminates at a first connection capable of
being, elecirically connected 1o a source of electricity, a
second connection capable of providing 2 neutral coanection
to the at Jeast one load and a thied connection capablc of
providing a neutral connection to the at least one user
accessible Joad;

The circuit interrupting device also includes a circuit
inlerrupling porifon that is disposed within the housing and
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configored 10 cause ¢lectrical discontinuity in one or both of
the phase and neusral conductive paths, between said Jine
side and said load side upon the oceurrence of a predeter-
mined conditicn. A cesat portion is disposed at least partially
witlin the housing and is configured to reestablish electrical
continuity in the open conductive paths.

Preforably, the phase conductive path includes a plurality
of contacts that are capable of opening 10 cause electrical
discontinuily in the phase conductive path and closing 1o
reostablish elecirical continuily in the phess conductive
path, botween said Hne and load sides. The peutral conduc-
tive path also includes a plurality of contacts that are capable
of opening to cause eleetrical discontinuity io the neuteal
conductive path and closing 1o reestablish electrical conti-
nuily in the neutral conductive path, between said lins and
toad sides. In this configuration, the eircuit interrupting
portion causcy the plurality of contacts of the phase and
neutral conductive paths to open, and the resel pottion
causes the plurality of contacts of the phase and acutral
cenductive paths to close.

One embodiment for the cireuit intserupting portion uses
an clectro-mechanical cireuit interrupter lo cause clocirical
discontiayity in the phase and neutral conductive paths, and
sensing circuiiry to sense the occurrence of the predefer-
mined condition, For cxample, the clectro-mechanical cir-
cuit interrupter include a coil assembly, a movable plunger
atlached to the coil assembly and a banger alfached to the
plunger. The mavable plunger is responsive to energizing of
the coil assembly, and movement of the plunger is iranslated
toa movement of sajd banger. Movement of the banger causes
the electrical discontinwty in the phase andfor sealral con-
ductive pathis.

The circuit nlerrupling device may also include reset
lockout portion that prevents the reestablishing of etectrical
centinuity in either the phase or neutrsl conductive path or
both conductive paths, unless the circuit interrupling portion
is opecating properly. That is, the reset lockout prevenls
resetting of the device unless the circuit interrupting portion
is operating properly. In embodiments where the circuit
inlerrupling devics includes a reset lockowt portion, the reset
portion may be configured sa that at least enc reset contact
Is electricatly connecied to the sensing circuitey of the circuit
interrupiing pertion, and that depression of a reset button
causes al least a portion of the phase conductive path to
contact at least one resct conlach, When conlact is mede
between the phase conductive path and the at least one reset
contact, the circuit interrupting postion is activated s0 fhat
the reset lockout portion is disabled and slectrical conlinuity
it the phast and peutral conductive paths can be reestab-
lished,

The circuit interrupting device may also include 2 tdp
portion that operates independently of the circuit intersupt-
ing portion. The trip portion is disposed at least partially
witiin the housing and is configured to cause elocirical
discontimuity in the phase andfor neutral conductive paths
indspendent of the operaon of the circoil interrupting
portion, In one embodianen, the tip portion includes 2 frip
acluator accessible from an exterior of the housing snd a irip
arm preferably within the bousing and exterding from the
trip actuator. The irip arm is preferably configured to facili-
tate mechanical breakieg of ¢lectrical continuily in the phase
and/or neutral conductive paths, if the lrip actvator is actu-
ated. Preferably, the trip actuator is a bution. However, other
known actuators are also contemplated.

BRIEF DESCRIPTION OF THE DRAWINGS
Preferred embodiments of the present applicalion arc
described herein with reference to the drawings in which
similar elements are given similar reference characlers,
wherein:
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FIG. 1 is » perspective view of one embodiment of a
ground fault circoit interrupting device according 1o be
present application;

FIG, side clovational view, paoly in section, of a poriion
of the GFCI device shown in FIG. 1, flustrating the GFCY
device in a set or circuit making position;

FIG. 3 is an exploded view of intereal components of the
circuit interrupting device of FIG. 1;

FIG. 4 2 plan view of portions of eleclical conductive
paths located within the GFCI device of FIG. 1;

FIG. § is partial sectional view of 2 portion of & canduc-
live path shown in FIG. 4;

FIG. 6 is a partial sectionai view of a poriion of a
conductive path shown in FIG. 4;

FiG. 7 is 2 side elevational view similar to FIG. 2,
iflustrating the GFCE device in z circuit breaking or inler-
rupliog position;

FiG. 8 is a side elevational view similar to FIG. 2,
iftustrating the components of the GFCT device during a
resel gperation;

FK3, 9-11 are schematic representations of Lhe operalicn
of one embodiment of the reset portion of the present
zpplication, illustrating a latching member used to make an
gloctrical connection between ling and load connections and
to relaie the reset portion of the electrical conneclion with
the operation of the circwt internapting portion;

FIG, 12 a schematie diagram of a circuit for detecting
ground faulls and reselling the GFCT devics of FIG, 1;

FIG, 13 is a pospective view of an altersative embodi-
memt of & ground fault circuit interrupting device according
10 the present application;

FIG. 14 5 side elevations] view, paitly in seetion, of a
pertion of the GFCI device shown in FIG. 13, itlustrating the
GFCI device in a sat or circait making position;

FIG. 15 is a side elevational view similar to FIG. 14,
illustrating the GFCI device in z circuit breaking position;

FIG. 16 is a side elevational view similar to FIG. 14,
illustrating the components of the GFCE device during a
resel operation;

FIG. 17 is an expleded view of internal componenis of the
GECH deviee of FIGL 13;

FiG. 18 s a schematic diagram of a circuit for detecting
grownd faults and rosettiog the GIFCY device of FIG. 13;

FIG. 19 is side elevational view, partly in section, of
components of a portion of the allemative cmbodiment of
the GFCI device showa in FIG. 13, illustrating the device in
a set or circuit makiog positios;

TFIG. 20 is a side clevational view similar to FIG. 19,
itlustrating of the device f a circuit breaking position; and

FI(3, 21 is 2 block diagram of a circuit interrupting system
according 10 the present application,

BETAILED DESCRIFTION

The present application contemplates various types of
circuil interrupting devices that are capable of breaking al
least anc conductive path al bath a fine side and a load side
of the device. The conductive path iy typically divided
between a line side that connects to supplied efecicical
power and a load side that copnects to one or more loads. As
noted, the various devices in the family of resettable circuit
interrupting devices include; ground fault circuit interrupters
(GPCI's}, arc fault circuit interruplers (AFCI's), immersion
detection circuil interrupters (IDCT's), applisnce lozkage
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circnit interruptess {ALCI’s) and equipment leakage circuit
intcerupters (ELCIEs).

For the purpose of the present application, the stnctire or
mechamisms used in the circul interraptiog devices, shown
in the drawings and described hereinbelow, are incorporaied
into 2 GFCI receptacle suitable for instaflation in a single-
gang junction box used ia, for example, a residential elec-
Irical wiring system. However, the mechanisms according to
the present application can be included in any of the various
devices in the family of resettable cirovit inferrupting
devices.

The GFCI receptacles described boreln have ling and Joad
phase or pewer) counections, line sod load newtral connec-
tians and user scoessible load phase and neutral connections.
The connections permit external conductors or appliances to
be connected to the device. These conncetions may be, for
example, elcetrical fastening devices that secure or connect
external conductors to the cireuit interrupting device, as well
as conduet electricity. Examples of such connections inchide
binding screws, lugs, terminals and extermal plug connce-
Hons.,

in one emmbodiment, the GI'CI receptacle has 2 circuit
internupling portion,  reset portion and a reset lockout. This
embodiment is shown in FIGS. 1-12, Io another
embodiment, the GECI receptacte is similar to the embodi-
ment of FIGS. 112, except the resel lockont is omitted.
Thus, in this embodiment, the GFCI receptacle has a circuit
interrupting portion and a resct portion, which is similar to
those described in FIGS. I~32. In another embodiment, the
GFECI receptacle has & cireuit interrupting portion, a reset
porlion, & resel lockoud and an independent trip portion. This
embediment is showa in FIGS. 13-20.

The circuit infemupting and resel portions described
hesein preferably use electro-mechanical components 1o
break {opea) and make (close) one or mare copductive paths
between the line amd Jond sides of the device. However,
clectrical components, such es solid state switches and
supporting cireuitry, may be used to open and close the
conductive paths.

Generally, the circuit intercupting portion is used 1o agto-
malically break electrical continuity in one or more corduc-
tive paths (i.e., open the conduclive path) between the fine
and load sides upon the detection of a fault, which in the
embodiments described is & ground fault, The reset portion
is used to close the open conductive paths,

In the embodiments including a reset lockoul, the reset
portion s used 1o disable the reset lockout, in addition lo
closing the open conductive paths. In this corfiguration, the
operation of the reset and resel Jockout portions is in
conjunction with the operation of the circuit imerrupiing
poriion, so that efectrical continuity in open cosductive
paths capnot be resct if the circvit interrupling portion is
uon-pperational, if an open avulisl condilion exists and/or if
the devies is reverse wired.

In the embodiments including an independent trip portion,
clectrical continuity in one or more conductive paths can be
broken independently of the operation of the circuit inter-
rupling pontion, 'Fhus, 1o the evenl the circul intercupting
poriion is uot operating properly, the deviee can still be
ripped.

The above-deseribed {eatures can o incorporated in any
rescttable cirenit interrspting device, but for simplicity the
descriptions herein are directed to GECI receptacies.

Tuming now to FIG, 1, the GFCIE receptacle 10 has a
housing 12 consisting of a relatively central body 14 to
which 2 face or cover portion 16 and a rear portion 18 are
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removably secured, The face portion 16 has entry ports 20
and 21 for receiving vormnl or polarized prongs of 4 mals
plug of the type normally found a1 the end of a lamp or
appliance cord sct (not shown), as well as ground-proag-
receiving openings 22 fo accommadate a three-wire plug.
The receplacle also includes a mountiog strap 24 used ta
fasten the receptacls to a junction box.

A lest button 26 extends ibrough opening 28 in the face
portion 16 of the housing 12. The test bution is used fo
aclivale & test operetion, that fests the operation of the cireuil
interrapting portion (or circuit interzupter) disposed in the
device. The circuit internipting portion, 1o be described in
wong delail below, is used to break electrical continuily in
one oF more conductive paths between the Hoe and load side
of the devics, A teset button 30 forming a part of the reset
portion extends throuph opening 32 in the {ace portion 16 of
the housing 12. The reset bution is used 1o activate a resel
operation, which reestablishes ¢lecurical coatinuily in the
open conductive paths,

Elecirical conneciions lo existing househokd elecirical
wiring are made via binding screws 34 and 36, where screw
34 is an input (or line) phase connection, and serew 36 is o
output (or load) phase connsction. It should be noted that
two additional bitkding screws 38 and 40 {seen in FIG, 3) are
located on the opposile side of the receptacle 10, These
additional binding screws provide line aund Joad neulral
connections, respectively. A more detsiled deseription of a
GFCI receptacle is provided in U.S. Pat. No. 4,595,894,
which is incorporated herein in its emtitety by reference. It
should aiso be woled tht binding screws 34, 36, 38 and 40
are exemplary of the types of wiring terminals that can be
used 1o provide the electrical connections. Examples of
ather types of wiring ierminals include sel screws, pressure
clamps, pressure plates, push-in lype conpections, pigtails
and quick-connect tabs.

Referring to FIGS. 2-6, the couductive path between the
line phase connection 34 and the load phase connection 36
includes conlac! arm 5O which is movable between siressed
andd unstressed positions, movable contact 52 mousted 1o the
contact arm 30, contaet arm 54 secured to or monalithically
formed into the load phase connection 36 and fixed contact
56 mounted to the contact arm 54. The user accessible load
phase coonection for this embodiment includes terminal
assembly 58 baving two binding fermiaals 60 which are
capable of engaging a prong of & male plug fnserted ther
ebetween. The conductive path between the line phase
connection 34 and the user accessible load phase connection
includes, contact arm 50, movable contact 62 mounled to
contact arm S, contact arm 64 sccured Lo or monalithically
formed into tenminal assembly 58, and fixed contact 66
wmounted to contact arm &4, These conduclive paths are
collectively called the phase conductive palh,

Similarly, the conduclive path between the line newtral
conneciion 38 and the [oad neutral connection 40 inchedes,
contact arm 78 which is movable between stressed and
unstressed positions, movable contact 72 mounted 1o contact
ari 70, contact arm 74 seeured (o or mosolithically formed
iato foad neutral connection 40, and fixed contact 76
mounted fo the contact arm 74, The user accessible load
neutral conneclion for this embodiment includes ierminal
sssembly 78 having (wo binding lerminals 80 which are
capable of cogsgiog a prong of a male plug inssrted ther-
ebetween. The conductive path between the fine neutral
concection 38 and the user accessible load neutral conage-
fion includes, contact arm 70, movahle contact 82 mounted
to the contact arm 70, conlact amm 84 secured to or mono-
lithically formed inlo terminal assembly 78, and fxed con-
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tact B6 mounted to contact arm 84. These conductive paths
are collectively called the peutral conductive path.

Referring to FIG, 2, 1be circuit interrupting postion has a
circuit inlerrupter and elecironic cireuiley capable of sensing
faults, e.g., current imbalagces, on the hot and/or neutral
conductors. In a preferred embodiment for the GFCI
receptacle, the circuil intentupler includes a coil assembly
90, a plunper 92 respomsive lo the encrgiving aud
de-energizing of the coil assembly and a baoger 94 con-
gected 1o the plunger 92. The banger 94 has a pair of banger
dogs 96 and 98 which interact with a movable latching
membors 100 vsed {0 3¢l and resel electrical continuity in
one or more copductive paths, The coil assembly 90 is
activated in response to the seosing of & ground favlt by, for
example, the sense circuitry shown jn FIG, 12. HG. 12
shows conventional cireuitry for detecting ground faults that
includes a differential transformer that senses current imbal-
ANCes.

“The reset portion includes reset button 3G, the movable
Jatching members 100 connected to the reset button 30,
latching fingers 102 and 1essf contacls 104 and 106 thal
tewsporarily activale the cireuit intsrrupling portion when the
resel button is depressed, when in the tripped position.
Preferably, the reset contacts 104 and 106 are normally open
momentary coptacts, The latching fingers 102 are used o
engage side R of each contacl arm 50,70 and move the arms
80,70 back to the stressed position where contzcis 52,62
touch contacts 56,66, respectively, and where contacss 72,82
touch contacts 76,86, respectively.

The movable latching mombers 102 are, in this
embodiment, common to each portion (ie., the circuit
interrupting, reset and reset lockout portions) and used to
facilitate making, breaking or locking out of electrical
continuily of one or more of the conductive paths. However,
the circuil inferrupling devices according 1o the present
application aiso contemplate eimbodiments where there is no
common mechanism or member between each portion or
between cerdain portions. Further, the present application
also contemplates using circnit inferrupling devices that
bave circuit interrupting, reset aud reset lockout portions to
facilitate making, breaking or locking out of the clectrical
continnity of one or both of the phase or neutral conductive
paths.

In the embodiment shown in FIGS, 2 and 3, the reset
iockout portion includes kaiching fingers 102 which after the
device is tripped, engages side L of the movable arms 56,70
so 25 to block the moavable arms 30,70 from movisg. By
blocking noversent of the movable arms 50,70, contacts 52
and 56, contacts 62 and 66, contacis 72 and 76 and contacts
82 and 86 are prevented from fouchiag. Alternatively, only
ane of the movable arms 58 of 70 may be blocked so that
their respective contacts are prevented from touching.
Furnker, in this embodiment, latching fingers 102 act as 2n
active inhibilor that prevenls the contacis from touching.
Allematively, the natural bias of movable arms 50 and 70
can be used as a passive inhibitor that prevents the contacts
from touching.

Referring now to FIGS. 2 and 7-1%, the mechanical
components of the ¢ifeuil interrupling and reset portions in
various stages of operation are shown. For this part of the
description, the operation will be described only for the
phase cenductive path, bul the operation is similar for the
neujral conductive path, if it is desired 1o open and close
boih conductive paths, In FIG. 2, the GFCl reoeptacie is
shown in a ¢4 position where movable cortact arm 80 is in
a skressed condition so (hal movable contact 52 is in clec-

H

I
k=1

20

ry
=]

i
W

53

L]

@
w

8

trical engagement with fixad contact 56 of contact acm 54.
If the semsing circuitey of the GECY receplacie senses a
grownd fault, the coil assembly 90 is energized to draw
plunger 92 into the eoil assembly 90 so that banger 94 moves
upwardly. As the banger moves upwardly, the baoger front
dog 98 strikes the latch member 10 causing il to pivotin a
counterclockwise direction C (sesn in FIG. 7) about the joint
created by the top edge 112 and inner surface 114 of Aeger
110. The movement of the latch member 100 removes the
latching finger 102 from engagemenl wilk side R of the
remote end 116 of the movable contact arm 50, sod permits
the contact anm 5 1o retum {o its presstressed condilion
opening contacts 52 and 56, scen in FIG. 7.

After tripping, the coil asscambly 99 is de-energized so that
spring $3 returns plunger 92 to its original exteaded position
and banger 94 moves 1o its original position releasing laich
rmember 1040, At this time, the latch member 1080 is in a
lackout position where latch Anger 102 inhibits movable
contacl 52 from engaging fixed contact 86, a5 scen in FIG.
10, As noted, one or both lalching fingers 102 can act as an
aclivé inhibifor that prevents the contacts from touching.
Aliernatively, the natural bias of movable arms S0 aed 70
can bo used as a passive inhibitor that prevents the contacts
from touching.

o reset the GFCI receptacte so thal contacts 52 and 56
are closed wwd continuity in the phase conductive path is
reestablished, the reset button 30 is depressed sufficiently 1o
overcome the bias force of retem spring 120 and move the
latch member 100 in the direction of atrow A, sesn in FIG.,
8. Wiile the reset button 30 is being depressed, latch finger
102 cootacts side L of the movable contzel arm S8 and
continued depression of the rosel button 30 forces the latch
member o overcoms the stress force exetled by the arm 50
causing the reset contact 164 on the 2:m 50 to close on reset
conlael 196, Closing the resel conlacts aclivales the opera-
ticn of the circuit inteerupter by, for example simulating a
fault, so that plunger 92 maves the baoger 94 upwardly
striking the latch member 100 which pivots the latch fingor
162, whils the laich member 100 continucs to move in the
direction of arrow A. As a result, the latch finger 102 is hifted
over side L of the remote ¢ad 116 of the movable contact
arm 50 onto side R of the remote end of the movable contact
arm, as scen in FIGE. 7 and 11, Conact arm 50 retumns to its
unstressed position, opening comacts 52 and 56 and contacls
62 and 66, s0 as to terminate the activation of the circuil
internipting portion, thereby de-energizing the cail assembly
90.

Afier the cireuil interrupler operatien is activated, the coil
assembly 90 is de-encrgized so thet so thal plunger 92
retuens 1o its original extended position, aod banger 94
releases the latck member 160 so that the latch finger 102 is
in s resel posilion, scen din FIG. 9. Release of the rescl
button causes the fatching member 100 zad movable contact
arm 50 to move in the direction of arcow B {seen in FIG. 9)
until contact 52 elecirically cogages confact 56, as seen In
FIG. 2.

As noted above, if opening and closing of electrical
conlinuity in the neutral conduclive path is desired, the
ebove description for the phase conduclive path is also
applicable 0 the neutral conduciive path,

In an alternative embodiment, the circuit interrupling
devices may also include a trip portion that operates inde-
pendently of the circvit inlerrupling portion so that in the
event the circuil interrupliop portion becomses non~
operational the device can still be iripped. Preferably, the uip
portion is mazually zetivated and uses mechanical compo-
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nents Lo break ene or more conduclive paths. However, the
trip portion may use eclectrical circuitry and/or electro-
mechanical components 10 break either the phase or neutral
cenductive path or both paths,

For the purposes of the present appticatjon, the strzcture
or mechanisms for this embodiment are also incorporated
into & GECI reveptacle, scon in FIGS. 13-20), sujtable for
installation in a single-gang junction box io a bome.
However, the mechanisms according to the present applica-
tion can be included in any of the various devices ju the
family of ressttatle circuit interrupting devices.

Turning naw to FIG. 13, the GFCI recepiacle 200 accord-
ing to this embodiment is similsr to the GFCI receptacle
described in FIGS. 1-12. Similar to FIG. 1, the GFCI
receplacle 200 has a housing 12 consisting of a relatively
ceniral body 14 to which a face or cover portion 16 and &
rear portion 18 are, preferably, emovably sceuted.

A trip actuator 202, preferably a button, which is part of
the trip porticn to be described in mors dotail below, extends
through opening 28 in the face portion 16 of the housing 12.
The irip actuator is used, in this exemplary embodinent, 1o
mechanically trip the GECI receptacle, i.e., break electrical
confipnity in one or more of 1he conductive paths, indepen-
dent of the operation of the circuit internspting portion.

A resel acruator 38, preferably a button, which is part of
the reset portion, extends through opening 32 in the face
portion 16 of 1he housiog 12. The reset button is used 10
activate the resel operation, which re-esfablishes electrical
continnity in the open coaductive paths, ie, resels the
devics, if the ecireult interrupting portion is oporalional.

As in the above embodiment, electrical coanections to
existing househald clectrical wiring are made via binding
screws 34 and 36, where screw 34 {5 an inpud (or linz) phase
conseclion, and screw 36 is an cutput (or load) phase
comzection. M sheuld be noted that twe additional binding
screws 38 and 40 (secn in FI1G. 3) ate located on the opposite
side of the receptacle 208, These additional binding screws
provide line and losd neulral connections, respectively, A
more detzited description of a GFCI receptacle is provided
in U.S. Pat. No, 4,595,894, which is incorporated herein in
its entirery by refecence.

Referring to FIGS, 4-6, 14 and 17, the conductive paths
in this embodiment are substanlially the same as those
described above. The conduciive path betwesn the linc
phase connection 34 and the load phase connection 36
includes, contact arm 50 which is movable between stressed
and wosteessed positions, movable contact 52 mounted to the
contacl arm 58, contact arm 54 secured 1o or monotithically
formed into the load phase connection 36 and fixed confact
56 mounted to the contact arm 54 (seen in FIGS. 4, 5 and
17). The user accessible load phase connection for this

“embodiment includes terminal assembly 58 having two
binding terminals 60 which ars capable of engaging a prong
of a male plug inserted therebetween. The conductive path
Between the line phase connection 34 and the user accessitle
toad phase connection includes, contact arm 50, movable
coniact 62 wmounted to contact arm 50, contacl arm 64
secured to er monolithically formed into terminal assembly
58, and fixed contact 66 mounted to contzct arm 64. These
conductive paths are collectively called the phase conduc-
live path.

Similarly, the conductive path between the Hoe neutral
connection 38 and 1w Joad noulral comcction 40 includes,
conlact arm 70 which is movable between siressed and
unsiressed positions, mavable contact 72 mounled to contacl
artn 70, contact arm 74 secured to or monolithically formed
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into load oewtral comnection 490, and fixed contact 76
mounted 1o the cantact arn 74 (scen in FIGS. 4, 6 and 17).
The user accessible Toad nevtral conaection for this embodi-
ment includes terminal assembly 78 having two binding
terminals 80 which are capable of engaging a prong of a
male plug inserted therebetween. The conductive path
between (ke line noulral connection 38 and the user acces-
sible load neutral connection inchedes, contact arm 70,
movable contact 82 mounted to the contact arm 78, contact
zrm 84 secured to or monolithically formed inlo terminal
assermbly 78, and fixed contact 86 mounted to contacl arm
84. These conductive paths arc collectively cailed the neuiral
conductive path,

‘Thers is also shown in FIG. 14, mechanical components
used during circuit interrupting and reset operations accord-
ing to this embodiment of the prosent application. Although
these components shown iIn the drawings are eleciro-
mecharical in nature, the present application also content-
plates using semicoaductor type circuil interrupting and
resel companents, as well as other mechanisms capable of
making and breaking clectrical continuity,

The circuil interrupting device according Lo this embodi-
ment incorporates an independent teip portion into the circwit
interrupting device of FIGS. 1-12, Therefore, a deseriplion
of the circuit interrupting, reset and reset leckout portions
are omitled,

Referring to FIGS. 14-16 an cxemplary embodiment of
the trip portion accordiag {o the present application includes
a trip aciuator 282, preferably 3 bution, that is movable
between & sol position, where contscis 52 and 56 are
pestiitted to close or make contacl, as seon in FIG. 14, and
a trip position where contacts 52 and 54 are caused 10 open,
as seen in FIG. 15. Spring 204 normally biases trip aciuator
202 toward the set pesition. The trip portion also includes a
trip arm 206 that extends from the trip actuator 202 so that
a sarface 208 of the irip arm 20§ moves into contact with the
movable latching member 100, when the Eip button is
roved toward the Irip position. When the irip actuator 202
is in the set position, surface 208 of 1rip arm 202 can be in
¢ogtact with or close proximity o the movable latching
wember 100, as scen in FIG. 14,

In operation, upon depression of the trip actuator 202, the
trip actuator pivots about poist T of pivet srmy 210 (seen in
FIG, 15) extending from steap 24 so thai the surface 208 of
the 1rip arm 206 caa contact the movable Jatcking member
100. As the trip actuator 202 is moved toward the trip
pasition, trip anm 204 also enters the path of movement of
the finger 110 associated with reset button 30 thus blockiag
the finger 102 frora further movement in the direction of
arrow A (seen in FIG. 15). By blocking the movement of the
finger 110, the trip arm 206 inkibits the activation of the resat
operation and, ths, inhibits simullancous sctivation of the
trip &od cesel aperations. Further depression of the trip
actuator 202 causes the movable laiching member 100 o
pivot about point T in the dircction of arrow C (seen in FIG.
15}. Pivata) movement of the Jatching member 190 causes
latching finger 102 of latching arm 100 to move out of
contact with the movable contact arm 50 50 thal the arm 50
returns 10 ils unsiressed condition, and the conductive path
is broken. Reserting of the device is achieved as described
above. Ar exemplary smbodiment of the circuitry used to
senss faults and reset the conductive paths, is showa in FIG,
18.

As noted above, if openisg and closing of clectrical
contiouity in the newtral conductive path is desired, the
above description for the phass conductive path is also
applicsble to the neviral conductive path,
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An zfernative embodiment of the trip portion wili be
described with seference to FIGS. 19 and 20. In this
embodiment, the trip portion includes a trip actuator 202 that
at is movable betweed a set position, where contacts 52 and
56 are permitied to close or make contact, as seen in FIG. 19,
and a trip position whers contacts 52 and 58 are caused Lo
open, as seen in FIG, 20, Spring 220 normally biases trip
sotuator 202 toward the set position. The trip portion also
includes a trip arm 224 that extends from the wip actuator
202 so thal a distal end 226 of the trip arm is in movable
contzct with the movable latching member 3. As noted
above, the movable latching member 100 is, in this
embodiment, cominon to the Wip, circudt intermupling, reset
and reset lockou! portions and is used to make, break or
loekout the electrical connections in the phase and/or neutral
conductive paths,

1In this cebedimeni, the movable latching member 1040
includes a ramped portion 1€ which facilitates opening
and closing of electrical contacls 52 and 56 when the trip
actuator 262 is moved between the sel and trip positions,
respectively. To jlustrate, when the 16p actuator 202 is in the
sot position, distal end 226 of irip acm 224 contacts the upper
side of the ramped portion 1004, seen in FIG. 19, When the
1rip actuator 262 js depressed, the distal end 226 of the 1rip
armm 224 moves alonp the ramp and pivels the Jalchiop
member 60 about point Pin the direction of arrow C causing
fatching finger 102 of the Jatching member 140 o move out
of centact with the movable contact arm 5 so that the amn
50 returns fo its unstressed condition, and the conductive
path is broken. Reselting of the devige is achieved as
described above,

The circuit interrapling device according 1o the present
application can be used in electrical systems, shown in the
exemptary block diagram of FIG. 21. The system 240
includes a sousce of power 242, such as ae power in a home,
at least one circuit interrupting devics, €.4., circuit inter-
rupting device 1 or 200, elecirically canmected 10 the power
source, and one or more loads 244 coanected to the circvit
interrupling device. As an oxample of one such system, ac
power supplied to single gang junction box in a home may
be connected to a GFCI receptacle having cae of the abave
described reverse wiring faull protection, iodependent trip or
reset fockout features, or any combinatian of these features
mway be combined inie the circuit infermipting device.
Household appliances thal are (hen plugged inlo the recep-
tacle beeome the load or loads of the system.

As poted, although the componeols used during circuit
interrupting aond device resct oporations are electro-
mechauical in nalure, the present application also contem-
plates using electrical components, such as wlid state
switches and supporting circuitry, &3 well as other types of
cowmposents capable or making and breaking electricnl con-
tinuity in the conductive path.

‘While there have been shown and described and pointed
ont the fundamental features of the invention, it will be
understeod that verious omissions and substitutions and
changes of 1he form and details of the devies deseribed und
iliustrated and in ils opesation may be made by those skilled
in the art, without departing from the spirit of the invention.

What is ¢laimed:

1. A circuil intermupting device comprising:

a bousing;

a phasc conductive path and a neutral conductive path
cach disposed at least partially within said housing
berween a ling side and a load side, said phase con-
ductive path terminating at a first connection capable of

o
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being electrivally connecled to a source of electricity, a
second cenneclion capablc of conducting cleciricity 1o
o least one Joad and a thind connection capable of
conducting slcctricity to st least one user accessible
lead, and said ncutral conductive psth werminaling at s
fiest connection eapable of being electically conaccted
lo a source of electricity, a second connection capable
aof providing a neutral connection to said st least one
load and a third conoection capable of providing a
neutral connection 1o said at lsast one user accessible
load;

a circuil interniptiog portion disposed within said housing
and configured to cause cloclrical discontingity in said
phase and neutrsl conductive paths between swid line
side and szid load side upon the cccutrence of a
predeiermined condition; and ’

a reset portion disposed a1 least pactially within said
hotsing and configured te reestablish electrical conti-
muity in said phase and neutra) conductive paths;

said circuit intermpting dovice further comprising & reset
lockout portion that prevents reestablishing electrical
confinuity in said phasc and neutral conductive paths if
said circuit interrupting portion is non-operational, if an
open newiral condition exists or if a reverse wiring
condition exists, wherein said reset portion comprises:
a reset butlon; and
al least onc resel contact which when depressed is

capable of contacting at least a portion of said phase
conductive path to cause szid predelermined
coadition, wherein if said circuit inferrupting portion
is operational, the circuit inteerupting portion is
aclivaled 1o diszble said reser lockout portion sod
facilitate reestablishing elecirical continuity in said
phase aud neutral conductive paths, and wheeein if
said circuil interrupling portion is ron-operational,
said reset lockout portion remains enabled so that
reestablishing electrical continuity in said phase and
neutral conductive paths is prevented,

2. A circuit interrupting device comprising:

a housing;

a firsl elecurival conductive path disposed at least partially
within said housing end terminating at a first
connection, said first connection being capable of elec-
trically conpecting 1o a source of clectricity,

2 second electrical conductive path disposed al feast
partjally within said housing and lcrminsting at a
second conncction, said seeond cenmection being
capable of electrically conpecting to 2t keast one load
when electrical continuily between said first snd second
elecirical conductive paths is made:
third electrical conductive path disposed a1 least pac-
tially within said housing and terminating at 2 third
connection, said third connection being capable of
clectrdcally connecting 10 at least one user accossible
foad when elecirical continuity between said first and
third ¢lectrical conductive paths is made;

a cirguit ipferrupting ponion disposed within said keusing
and configured to break electrical continuity between
said first and second conductive paths and between said
first and third conduclive paths upon the accurrence of
a predetermined condition; and

a resel portion disposed at least partially withia said
housing and configured to make clecircal continuity
belween said first and second conduetive paths and
between said first and third conductive paths;

said circuit interrupting device further comprising a reset
lockout portion that provemss the making of electricat

w
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continnity between said first and second conductive
paths and between said first and third conductive paths,
if said cireuit interrupting portion is non-operational;
and wherein sald resel poriion compaises:
a resef button; and .
at Teast one reset contacd which when depressed is
capable of conlacting at loast a portion of one of said
first or sccond conductive paths to cause said pre-
determined condition, wherein if said circuil inler-
rupting portion is operational, said cirenit interrupt-
ing portion is activated to disable said resot Inckout
purtion and facilitate inaking of clectrical continuity
between said first and second conductive paths and
begween said first and third coaductive paths, and
wherein if said circeit interrupting portion is non-
operational, said reset lockout portion remains
cnzbled so that making of electrical continuity
between said first and second conductive paths and
between said fisst and third conductive paths is
prevented.
3, A circuit interrupting device comprising:
housicg means;
first elecirical conduclive path weans for conduciing
clectricity within said housing means, and capable of
electrically coanccting to a source of slectricity;
sceond elecirical conduclive path means for conducting
electricity within said housing means, and capable of
clectrically connecting o al least one load when elec-
irical continuily between said first and sccond clectrical
conductive path means is made;
third elecirical conductive path means for conducting
electricity within said housiag means, and capable of
electricatly connecting to 2t least one user aceessible
load when elcetrical continuity between said first and
third electrical conductive path means is made;
circuit interrupting means disposed within said housing
means for bresking electrical continuity between said
first and second coaductive path means and between
sagd first and third conductive path means, upon the
oceurrence of a predstermined condition; and
reset means disposed at least partially within said housing
means for reestablishing electrical continuity between
said first and second conductive palh means and
between sald first and thied conductive path mesans;
whercin said resel means comprises:
a resst hutton; and
reset contact means operatively associated with said resed
button for activating said cireuit intermpting means by
causing said predetermined condition when said rescl
bulton is depressed,
4, A circuil interrupting system comprising:
u source of power;

S
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a clreuit interrupting device haviag fault protection at
both line and toad sides of said device, connected 1o
said source of power;

al least one load connected to said circuit interrupting
device;

wherein said circuit internspting device comprises:

a housing,

a phase ronductive path aad a neutral conditctive path
cach disposed at least partially within said housing
betwesn a line side and 2 load side, said phase
conductive path terminating at & first conmection
capable of being electrically connected 10 a source of
cloctricity, & sccond connection capable of copduci-
ing electricity 1o at least one Joad and a third con-
nection capable of coaducting eleciricily to at least
one user soeessible load, and said noulral conductive
path {crninating at a first connection capable of
being electrically connected to a soucce of electricity,
& second connection capable of providing a neutral
compection 1o said at leasi one load and a thind
connection capable of providing a peutral connection
to said at least oAe user socessible load;

& circuit interrupting portion disposed withia said hous-
ing and configured to cause eleetrical discontinuity
in said phase and neutral conductive paths at both
said line side and said load side upon the ocoumence
of a predetermined condition; and
reset portion disposed at least partially within said
bousing and configured to reestablish clectrical con
lisgity in said phuse aod neutral conduclive paths;
said circuit interrupting device further comprising 2

reset lockont portion that prevenis reestablishing
eloctrical contiouity in said phase and newiral con-
ductive paths if szid circuit interrupting pontion is
non-operational or if an open neutral condition
exists;

and wherein said reset portion comprises:

4 reset bulton; and

at least one reset contact which when depressed is
capable of contacting at least a portion of said
phase conductive path to cause sald predetermiced
condition, wherein if said circuit interruptiog por-
tioe is operational, said circy it interruptig portion
i$ dctivated 1o disable said reset lockoul portion
and facilitate reestablishing electrical continuity in
said phasc and noutral conductive pathis, and
whereir: if said eircuit intecrupting portion is noa-
operational, said resgl lockout portion remakus
enabled so that reeslablishing clectrical continuity
in sakl phase aod central conductive paths is
prevested.
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