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UNITED STATES DISTRICT COURT
FOR THE DISTRICT OF CONNECTICUT . - o 2. u7
doborih oo

(Mi\ 3

HUBBELL INCORPORATED, ;
Plaintiff, % Case No.
V. ; JURY TRIAL DEMANDED
PASS & SEYMOUR, INC,, g
Defendant. g
)
COMPLAINT

Plaintiff, Hubbell Incorporated, by this Complaint against Defendant, Pass & Seymour,

Inc., alleges and states:

A.PARTIES

1. Plaintiff, Hubbell Incorporated (“Hubbell”), is a corporation organized and existing
under the laws of the State of Connecticut, having a place of business at 40 Waterview Drive,

Shelton, Connecticut 06484,

2. Upon information and belief, defendant, Pass & Seymour, Inc. (“P&S”), is a
corporation organized and existing under the laws of the State of New York, having a place of

business at 50 Boyd Avenue, Syracuse, New York 13209.
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B. JURISDICTION AND VENUE
3. This is an action for patent infringement arising under the patent laws of the United

States, Title 35 of the United States Code. Subject matter jurisdiction is conferred pursuant to 35

28 U.S.C. §1338(a).

4. Venue is proper in this Judicial District pursuant to 28 U.S.C. §1391(b) and
§1400(b), because P&S resides in, does business in, is subject to personal jurisdiction in and, upon

information and belief, has committed acts of patent infringement in this Judicial District.

C. NATURE OF CASE
5. This action involves Hubbell’s charge that P&S infringes Hubbell’s U.S. Patent

No. 7,889,465, issued February 15, 2011. -

D. CAUSE OF ACTION - COUNT FOR PATENT INFRINGEMENT

6. Hubbell is the sole owner by assignment of all right, title and interest in United
States Letters Patent No. 7,889,465, entitled “GFCI That Cannot Be Reset Until Wired Correctly
On Line Side and Power Is Applied”, and duly and legally issued on February 15, 2011
(hereinaﬁer “the ‘465 Patent”). Hubbell has been the owner of the ‘465 Patent at all times since it

issued. A copy of the ‘465 Patent is attached hereto as Exhibit A.

7. On information and belief, P&S makes, uses, imports, offers for sale and/or sells
electrical outlets and/or receptacles having ground fault circuit interrupters (hereinafter “the P&S
GFCI Outlets”) covered by the claims of the ‘465 Patent. The P&S GFCI Outlets include, but are
not limited to, those identified by catalog numbers 1595-SWTWCC4, 1595-TRWCC4 and 1595-

W. P&S at least offers for sale and sells the P&S GFCI Outlets in this Judicial District and
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throughout the United States. Copies of three packages for the P&S GFCI Outlets are attached

hereto as Exhibit B.

8. The making, using, importing, offering for sale and/or sale of the P&S GFCI
Outlets in this Judicial District and elsewhere in the United States constitutes direct infringement,
contributory infringement and/or active inducement to infringe the ‘465 Patent under 35 U.S.C.

§271.

9. P&S’ infringement of the ‘465 Patent has been and is in violation of Hubbell’s
patent rights, and it is believed that P&S will continue to infringe Hubbell’s patent rights unless

enjoined by this Court.

10.  On information and belief, P&S’ acts of infringement have been and are willful and

deliberate, with full knowledge of Hubbell’s rights in the ‘465 Patent.

11.  Asaresult of P&S’ infringement of the ‘465 Patent, Hubbell has been damaged by
loss of sales of its products covered by the ‘465 Patent, loss of royalties, or in other respects, and
will continue to be damaged in an amount yet to be determined. Hubbell has suffered and will

continue to suffer irreparable injury unless the infringing activities of P&S are enjoined.

12. By virtue of P&S’ willful and deliberate infringement, this is an “exceptional case”
within the meaning of 35 U.S.C. §285 and warrants an award of treble damages pursuant to 35

U.S.C. §284.

E. REQUEST FOR RELIEF

13. ' WHEREFORE, Plaintiff Hubbell demands for the following relief:
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A. Judgment for Hubbell on its cause of action for patent infringement under 35

U.S.C. §271 against P&S, holding the ‘465 Patent valid and infringed by P&S.

B. Preliminary and permanent injunction enjoining P&S, its officers, directors, agents,
servants, attorneys and employees and all those in active concert or participation with them who
receive actual notice of the judgment by personal service or otherwise, from making, using,
importing, offering for sale, and selling in the United States any product embodying the invention
of the ‘465 Patent, and from any further acts of direct infringement, contributory infringement and

inducement of infringement of the ‘465 Patent.

C. An accounting for and an award of compensatory and punitive damages, including,
but not limited to loss of royalties, to Hubbell by reason of the wrongs committed by P&S,
including an award of trebled damages pursuant to 35 U.S.C. §284, for defendant’s willful and

deliberate patent infringement.

D. An award of interest, including pre- and post-judgment interest, and costs of this
action pursuant to 35 U.S.C. §284, together with Hubbell’s attorneys’ fees pursuant to 35 U.S.C.

§285.

E. Such other and further relief as this Court Deems just and proper.
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F. JURY DEMAND

14, Hubbell wishes a jury trial on all issues so triable.

Respectfully submitted,

Dated: %7//5‘/ /

WILLIAMS,COONEY & SHERHY, L.L.P.
799 Silver Lane, 3™ Floor

Trumbull, Connecticut 06611-0753

Tel:  (203) 380-1741

Fax.: (203) 380-2327

Dated: [christian ¢ michel/
Alfred N. Goodman (email: agoodman@roylance.com)
Mark S. Bicks (email: msbdocket@roylance.com)
Christian C. Michel (email: cmichel@roylance.com)
ROYLANCE, ABRAMS, BERDO & GOODMAN, L.L.P.
1300 19" Street, N.W., Suite 600
Washington, DC 20036-1649
Tel: (202) 659-9076
Fax: (202) 659-9344

Attorneys for Plaintiff Hubbell Incorporated



Case 3:11-cv-00252-JBA Document 1 Filed 02/15/11 Page 6 of 42

Exhibit A



Case 3:11-cv-00252-JBA Document 1 Filed 02/15/11 Page 7 of 42

a2 United States Patent

Bonilla et al.

US007889465B2

US 7,889,465 B2
*Feb. 15, 2011

(10) Patent No.:
@5) Date of Patent:

(54) GFCI THAT CANNOT BE RESET UNTIL
WIRED CORRECTLY ON LINE SIDE AND
POWER IS APPLIED

(75) Inventors: Nelson Bonilla, Winter Garden, FL
(US); Joseph V. DeBartolo, Jr., N.
Stoning, CT (US)

(73) Assignee: Hubbell Incorporated, Shelton, CT
(US)

Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days.

(*) Notice:

This patent is subject to a terminal dis-
claimer.

(21) Appl. No.: 12/385,394

(22) Filed: Apr. 7, 2009
(65) Prior Publication Data
US 2009/0262470 Al Oct. 22, 2009

Related U.S. Application Data

(63) Continuation of application No. 11/655,255, filed on
Jan. 9, 2007, now Pat. No. 7,538,994, which is a con-
tinuation of application No. 10/434,101, filed on May
9, 2003, now Pat. No. 7,184,250.

(60) Provisional application No. 60/378,647, filed on May

9, 2002.

(51) Int.CL
HO2H 3/00 (2006.01)
HO2H 9/08 (2006.01)

(52) US.Cl i stsesaseseeane 361/42
(58) Field of Classification Search .................... 361/42
See application file for complete search history.

(56) References Cited

U.S. PATENT DOCUMENTS
4,063,299 A 12/1977 Munroe

W\
R/t

4,578,732 A 3/1986 Draper et al.
4,831,496 A 5/1989 Brantetal.
4,872,087 A 10/1989 Brant
4,969,063 A 11/1990 Scott et al.
5,202,662 A 4/1993 Bienwald et al.
5,363,269 A 11/1994 McDonald
5,481,235 A *  1/1996 Heiseetal. .....c.cocvrrrnnenn 335/18
5,541,800 A 7/1996 Misencik
5,546,266 A 8/1996 Mackenzie et al.
5,594,398 A 1/1997 Marcou et al.
5,600,524 A 2/1997 Neiger et al.
5,793,587 A 8/1998 Boteler
5847913 A 12/1998 Turner

A

5,963,408 10/1999 Neiger et al.

(Continued)
FOREIGN PATENT DOCUMENTS

WO WO 02/33720 Al 4/2002

Primary Examiner—Ronald W Leja
(74) Attorney, Agent, or Firm—Alfred N. Goodman; Mark S.
Bicks; Kevin M. Barner

67 ABSTRACT

An apparatus and method for preventing the miswiring of a
protection device. The protection device includes line termi-
nals and load terminals. The protection device further
includes a latching mechanism, adapted to move between a
closed state which establishes electrical contact between said
line and load terminals, and an open state which prevents
electrical contact between said line and load terminals; and an
initial reset prevention mechanism, adapted to prevent said
latching mechanism from being set in said closed state until
power is applied to said line terminals.

36 Claims, 22 Drawing Sheets




Case 3:11-cv-00252-JBA Document 1 Filed 02/15/11 Page 8 of 42

US 7,889,465 B2
Page 2
U.S. PATENT DOCUMENTS 6,807,036 B2  10/2004 Baldwin
6,864,766 B2  3/2005 DiSalvo et al.

6,052,266 A 4/2000 Aromin 6,873,158 B2 3/2005 Macbeth
6,111,733 A 8/2000 Neiger etal. 6,920,025 B2*  7/2005 NelSOR ..coovevrerreeuerennns 361/42
6,199,264 Bl 3/2001 Marcou et al. 6,952,150 B2  10/2005 Radosavljevic et al.
6,246,558 Bl 6/2001 DiSalvo etal. 6,980,005 B2  12/2005 Finlay, Sr. et al.
6,252,407 B1 ~ 6/2001 Gershen 6,982,856 B2  1/2006 Bermnstein
6,421,214 Bl 7/2002 Packard et al. 7,019,952 B2 3/2006 Huang et al.
6,424,136 Bl ~ 7/2002 Gardner 7,031,126 B2 4/2006 Bonilla et al.
6.437,700 Bl  8/2002 Herzfeld et al. 7,049,910 B2 5/2006 Campolo et al.
6,437,953 B2 82002 DiSalvo et al. 7,133,266 Bl 11/2006 Finlay
6,442,007 B1 82002 Li 7,154,718 Bl 12/2006 Finlay, Sr. et al.
6,456,471 Bl 9/2002 Haun et al. 7,164,564 Bl 1/2007 Finlay, Sr. et al.
6,522,510 Bl 2/2003 Finlay et al. 7,173,799 Bl 2/2007 Weeks et al.
6,587,319 B!  7/2003 Finlay 7,184,250 B2 2/2007 Bonilla et al.
6,590,753 B1  7/2003 Finlay 7,212,386 Bl 5/2007 Finlay, Sr. et al.
6,628,486 Bl 9/2003 Macbeth 7,256,973 Bl 8/2007 Radosavljevic et al.
6,671,145 B2 12/2003 Germain et al. 7,283,340 B1 10/2007 Fi}ﬂay, Sr. et al.
6674289 B2  1/2004 Macbeth 2004/0196600 A1* 10/2004 DiSalvo etal. ..coocorrrerer 361/42
6697238 B2 2/2004 Bonillaetal. 2005/0063110 Al*  3/2005 DiSalvo etal. ... 361/42

6,724,590 Bl 4/2004 Radosavljevic et al. * cited by examiner




Case 3:11-cv-00252-JBA Document 1 Filed 02/15/11 Page 9 of 42

U.S. Patent Feb. 15, 2011 Sheet 1 of 22 US 7,889,465 B2

FIG. 1




Case 3:11-cv-00252-JBA Document 1 Filed 02/15/11 Page 10 of 42

U.S. Patent Feb. 15, 2011 Sheet 2 of 22 US 7,889,465 B2

%
12

\16

ol [ ]
=/ ﬂ
N
0 = %




Case 3:11-cv-00252-JBA Document 1 Filed 02/15/11 Page 11 of 42

U.S. Patent Feb. 15, 2011 Sheet 3 of 22 US 7,889,465 B2

2
A4
28
f2

2014

74
F\’
|~

=
- =
\N o
- Q
= = L
s
3 [ <=}
S\
< . -
=" 7
g
<
A




Case 3:11-cv-00252-JBA Document 1 Filed 02/15/11 Page 12 of 42

US 7,889,465 B2

Sheet 4 of 22

Feb. 15, 2011

U.S. Patent

@
Y, 3018
LE]

AOW (E}
I |

2"
% J0IS
104




Case 3:11-cv-00252-JBA Document 1 Filed 02/15/11 Page 13 of 42

U.S. Patent Feb. 15, 2011 Sheet 5 of 22 US 7,889,465 B2




Case 3:11-cv-00252-JBA Document 1 Filed 02/15/11 Page 14 of 42

U.S. Patent Feb. 15, 2011 Sheet 6 of 22 US 7,889,465 B2
=]
)
\ 2e)
AN . o
/ L
7 o
; 9 =
uI %

5911

i



Case 3:11-cv-00252-JBA Document 1 Filed 02/15/11 Page 15 of 42

U.S. Patent Feb. 15, 2011 Sheet 7 of 22 US 7,889,465 B2




Case 3:11-cv-00252-JBA Document 1 Filed 02/15/11 Page 16 of 42

U.S. Patent Feb. 15, 2011 Sheet 8 of 22 US 7,889,465 B2

AN \\35
= g 1 A\
] -
58
’ [h
) -
4 i 156 6
52 ~57
59 — ERE
,3 55 56

L LS LS

62

FIG. 8



Case 3:11-cv-00252-JBA Document 1 Filed 02/15/11 Page 17 of 42

U.S. Patent Feb. 15, 2011 Sheet 9 of 22 US 7,889,465 B2

w A

5'8 AN <35
| X
i \\“ll i g
YA Pa! i
[ ¢ %3
52 Q /] 57
e
54 7"
N 55 A

62

FIG. 9



Case 3:11-cv-00252-JBA Document 1 Filed 02/15/11 Page 18 of 42

U.S. Patent Feb. 15, 2011 Sheet 10 of 22 US 7,889,465 B2

wd

% YN~
- |: i
L -
" 'I= L~
|y 1 P
i’/l \\- i.’/so j 56 63
52 ~~t57
e e — —— s = ﬁ“'.\‘54
; /_‘x\ 55 586 H
62 ‘0 Z 227272777




Case 3:11-cv-00252-JBA Document 1 Filed 02/15/11 Page 19 of 42

US 7,889,465 B2

Sheet 11 of 22

Feb. 15, 2011

U.S. Patent

@ 0T W] gy
v (R e
I A
@ B O
N
_. o 18—
N

251 30439 SV ISL
i 158




US 7,889,465 B2

Sheet 12 of 22

|

Feb. 15, 2011

Case 3:11-cv-00252-JBA Document 1 Filed 02/15/11 Page 20 of 42

U.S. Patent

N
._ "o
| m NN
1 e
\,o T
; o9l o) Vs 10H
a0l |
A —e »
¥h b WS ——
o sl 4/3



Case 3:11-cv-00252-JBA Document 1 Filed 02/15/11 Page 21 of 42

U.S. Patent Feb. 15, 2011 Sheet 13 of 22 US 7,889,465 B2

159
153

=
~ -
. 3 o N ©
£ Al = 5
D =
_,-M/__—L‘—I LL.
N

AW
e,

150

\
DAY
B




Case 3:11-cv-00252-JBA Document 1 Filed 02/15/11 Page 22 of 42

U.S. Patent Feb. 15, 2011 Sheet 14 of 22 US 7,889,465 B2
L T
'\

159
163

=
) . gz
~| 3 ?\'[ =
] o
» L
—

g
L@l_




Case 3:11-cv-00252-JBA Document 1 Filed 02/15/11 Page 23 of 42

U.S. Patent Feb. 15, 2011 Sheet 15 of 22 US 7,889,465 B2

FIG. 15

/
#




Case 3:11-cv-00252-JBA Document 1 Filed 02/15/11 Page 24 of 42

U.S. Patent Feb. 15, 2011 Sheet 16 of 22 US 7,889,465 B2

169

14
]
15
149
15
P/

/
FIG. 16

93
157\gﬁ

[ 1]

| |

/

SHALL

HOLE

- e

i




Case 3:11-cv-00252-JBA Document 1 Filed 02/15/11 Page 25 of 42

US 7,889,465 B2

Sheet 17 of 22

Feb. 15, 2011

U.S. Patent

d

A ||

d.l "Old

g TITd -
AN ~ L6811 -

08} “ azl :

\ L 4 ¢

V.l Ol

828l

8Ll

¢hl

el

™~

¢h

:_M\;: [




US 7,889,465 B2

Sheet 18 of 22

g8} Ol V8l "9ld

NN I\
w=JI'I 26}

88l

Case 3:11-cv-00252-JBA Document 1 Filed 02/15/11 Page 26 of 42
Feb. 15,2011

U.S. Patent

\ 9
2l
B ﬁ\
2\ .
jo
|
Za 7
%t g N
™ 1 7 v 05



Case 3:11-cv-00252-JBA Document 1 Filed 02/15/11 Page 27 of 42

U.S. Patent Feb. 15, 2011 Sheet 19 of 22 US 7,889,465 B2
A4
\=T=
N
..................... N i
¢
FIG. 19
3 [ 2}324 |
\ LA R \
N 12 N | A
\ \\ ;\ X
L LN
1 o
—
a7/ -7
I\ : —

wm B
FIG. 20



Case 3:11-cv-00252-JBA Document 1 Filed 02/15/11 Page 28 of 42

U.S. Patent Feb. 15,2011 Sheet 20 of 22 US 7,889,465 B2

AN §

. e r
U 2} o W X g* ] [
FIG. 21
N
LI S
5 xa-_c:a_;\
] ,(i ]
9% 225

FIG. 22



Case 3:11-cv-00252-JBA Document 1 Filed 02/15/11 Page 29 of 42

U.S. Patent Feb. 15, 2011 Sheet 21 of 22 US 7,889,465 B2
U~
| N
N [
FIG. 23
U~ %
k 2%
‘ x\ll
: 53 e,
I e
7 /
L ) =
2% 225

FIG.24



Case 3:11-cv-00252-JBA Document 1 Filed 02/15/11 Page 30 of 42

U.S. Patent Feb. 15, 2011 Sheet 22 of 22 US 7,889,465 B2
3
.
/
FIG. 25
- \\
— 226
| \\ jo4 |
\ LJ‘ /] N
I n’
4
wm D

FIG. 26



Case 3:11-cv-00252-JBA Document 1 Filed 02/15/11 Page 31 of 42

US 7,889,465 B2

1
GFCI THAT CANNOT BE RESET UNTIL
WIRED CORRECTLY ON LINE SIDE AND
POWER IS APPLIED

PRIORITY CLAIM

This application is a continuation of application Ser. No.
11/655,255 filed Jan. 9, 2007, now U.S. Pat. No. 7,538,994
which is a continuation of application Ser. No. 10/434,101
filed May 9, 2003, now U.S. Pat. No. 7,184,250 which claims
benefit from U.S. Provisional Patent Application Ser. No.
60/378,647, filed on May 9, 2002 entitled “GFCI With
Reversible Line/Load Wiring Capability”, the entire contents
of which is incorporated herein by reference.

CROSS REFERENCE TO RELATED
APPLICATIONS

Related subject matter is disclosed in U.S. patent applica-
tion Ser. No. 10/032,064, filed on Dec. 31, 2001 entitled
“Ground Fault Circuit Interrupter (GFCI) With A Secondary
Switch Contact Protection”, the entire contents of which is
incorporated herein by reference.

FIELD OF THE INVENTION

The present invention generally relates to ground fault
circuit interrupter (GFCI) devices. More particularly, the
invention relates to a GFCI device that isolates the face ter-
minals from the load side and prevents an initial miswiring of
the GFCI from the load side.

BACKGROUND OF THE INVENTION

GFCI devices are designed to trip in response to the detec-
tion of a ground fault condition at an AC load. Generally, the
ground fault condition results when a person comes into
contact with the line side of the AC load and an earth ground
at the same time, which is a situation that can result in serious
injury. The GFCI device detects this condition by using a
sensing transformer to detect an imbalance between the cur-
rents flowing in the line and neutral conductors of the AC
supply, as will occur when some of the current on the line side
is being diverted to ground. When such an imbalance is
detected, a solenoid activates a latched circuit breaker within
the GFCI device to an open condition, thereby opening both
sides of the AC line and removing all power from the load.

Some GFClIs include a lockout feature that prevents the
GFCI from operating if the solenoid fails to operate. For
example, in U.S. Pat. No. 6,381,112 to DiSalvo, which is
incorporated by reference herein, a GFCI is provided with a
permanent lockout feature which prevents the GFCI from
being reset if the solenoid fails to operate or if an open neutral
condition exists. However, having a permanent lockout,
which prevents the GFCI from operating, can be undesirable.
For example, if a homeowner is entertaining guests in the
kitchen, a power interrupt can occur requiring the GFCls to be
reset. If a GFCI connected to an appliance is locked out, the
homeowner may have to use an extension cord to connect an
appliance to a non-CFClI receptacle. In front of guests, this
can prove to be embarrassing and inconvenient to the home-
owner.

GFClIs can also include an LED to provide a trip indication
as disclosed in U.S. Pat. No. 4,568,997, to Bienwald et al., the
contents of which are incorporated herein by reference
herein, This type of receptacle includes test and reset push-
buttons and a lamp or light-emitting diode (LED) which
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indicates that the circuit is operating normally. When a
ground fault occurs in the protected circuit, or when the test
button is depressed, the GFCI device trips and an internal
circuitbreaker opens both sides of the AC line. The tripping of
the circuit breaker causes the reset button to pop out and the
LED to be extinguished, providing a visual indication that a
ground fault has occurred. In order to reset the GFCI device,
the reset button is depressed in order to close and latch the
circuit breaker, and this also causes the LED to illuminate
once again. However, the GFCI disclosed in the Bienwald et
al. patent does not provide an indication of a defective sole-
noid.

In addition to ground fault detection/protection, protection
for the receptacle terminals of the GFCl is also needed. Spe-
cifically, the conventional GFCI device has a set of load
terminals that are shared with the receptacle terminals leading
to the face of the GFCI. Typically, the AC source is connected
to the line terminals while the downstream load devices are
connected to the load terminals. However, if the GFCI is
miswired, this poses a problem. When the load terminals are
connected to an AC source, the receptacle terminals are pow-
ered. The installer would be under the impression that the
GFCI was operating correctly. However, the installer would
be unaware that the GFCI is not providing ground fault pro-
tection even when a fault condition is detected. Thus, while
tripping the latching mechanism in response to a miswiring
condition, only the downstream devices are open. Devices
plugged into the GFCI receptacle are still connected to AC
power since the face terminals are directly connected to the
line/load terminals.

It is therefore desirable to provide a latching mechanism
that does not share the contacts between the receptacle termi-
nals and the load terminals.

It is also desirable to provide a protection device that is not
permanently disabled when the solenoid fails.

It is also desirable to provide a protection device that pro-
vides protection from miswiring, and permanently disables a
miswiring prevention device once the protection device is
correctly wired.

SUMMARY OF THE INVENTION

The above and other objectives are substantially achieved
by a system and method employing a ground fault circuit
interrupter (GFCI) in accordance with the principles of the
present invention.

According to an embodiment of the present invention, an
apparatus and method for preventing the miswiring of a pro-
tection device is employed. The protection device includes
line terminals and load terminals. The protection device fur-
ther includes a latching mechanism, adapted to move between
a closed state which establishes electrical contact between
said line and load terminals, and an open state which prevents
electrical contact between said line and load terminals; and an
initial reset prevention mechanism, adapted to prevent said
latching mechanism from being set in said closed state until
power is applied to said line terminals.

According to another embodiment of the present invention,
a protective device having source and load terminals between
a conductive path and face terminals is provided. The protec-
tive device includes a latching mechanism, adapted to be
operable between a first state in which said latching mecha-
nism permits electrical contact between said source load ter-
minals and said load terminals and a second state in which
said contact is broken; and a sensing circuit, adapted to selec-
tively place the latching mechanism in said second state upon
detection of a ground fault condition to electrically isolate
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said face terminals from said source and load terminals. a
device is connected between hot and neutral conductors of an
AC line.

BRIEF DESCRIPTION OF DRAWINGS

FIG.1is a perspective view of an example of a ground fault
circuit interrupting (GFCI) device in accordance with an
embodiment of the present invention;

FIG. 2 is another perspective view of the ground fault
interrupting device shown in FIG. 1 in accordance with an
embodiment of the present invention;

FIG. 3 is a perspective view of an example of the ground
fault circuit interrupting device shown in FIG. 1 having an
indicator in accordance with an embodiment of the present
invention;

FIG.4is a schematic diagram illustrating an example of the
circuitry of the ground fault circuit interrupting device of FIG.
1inaccordance with an embodiment of the present invention;

FIGS. 5.7 are perspective views illustrating examples of
positions of a locking plate of the ground fault circuit inter-
rupting device shown in FIG. 1 in accordance with an
embodiment of the present invention;

FIGS. 8-10 are cross sectional views illustrating examples
of positions of the locking plate, a latching plate and a reset
pin of the ground fault circuit interrupting device of FIG. 1 in
accordance with an embodiment of the present invention;

FIG. 11 is a schematic diagram illustrating an example of
thecircuitry of ground fault circuit interrupting device of FIG.
3 in accordance with an embodiment of the present invention;

FIG. 12 is a schematic diagram of an example of a ground
fault circuit interrupting (GFCI) device in accordance with
another embodiment of the present invention;

FIG. 13-16 are views illustrating examples of positions of
a locking plate in the GFCI of FIG. 12 in accordance with an
embodiment of the present invention;

FIGS. 17A and 17B are cross sectional views illustrating
examples of positions of a initial reset prevention arrange-
ment that can be used with a GFCI in accordance with an
embodiment of the present invention; and

FIGS. 18A and 18B are cross sectional views illustrating
examples of positions of a another initial reset prevention
arrangement that can be used with a GFCI in accordance with
an embodiment of the present invention.

FIGS. 19-26 are diagrams showing various positions of
switch contacts for the circuit of FIG. 4.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 1is a perspective view of an example of a ground fault
circuit interrupting (GFCI) device 10 in accordance with an
embodiment of the present invention. The GFCI device 10
comprises a housing 12 having a cover portion 14 and a rear
portion 16. The GFCI also includes an inner housing 13 (See
FIG. 5) when the cover portion 14 is removed from the rear
portion 16. The cover portion 14 and rear portion are remov-
ably secured to each other via fastening means such as clips,
screws, brackets, tabs and the like. The cover portion includes
plugin slots (also known as face receptacles) 18 and 20 and
grounding slots 22. It will be appreciated by those skilled in
the art that plugin slots 18 and 20 and grounding slots 22 can
accommodate polarized, non-polarized, grounded or non-
grounded blades of a male plug. The male plug can be a two
wire or three wire plug without departing from the scope of
the present invention. The GFCI receptacle 10 further
includes mounting strap 24 having mounting holes 26 for
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mounting the GFCI receptacle 10 to a junction box (not
shown). At the rear wall of the housing 12 is a grounding
screw 28 for connecting a ground conductor (not shown).

A test button 30 extends through opening 32 in the cover
portion 14 of the housing 12. The test button is used to activate
a test operation, that tests the operation of the circuit inter-
rupting portion disposed in the GFCI receptacle 10. The cir-
cuitinterrupting portion, to be described in more detail below,
is used to break electrical continuity in one or conductive
paths between the line and load side of the GFCI receptacle
10. A reset button 34 extends through opening 36 in the cover
portion 14 of the housing 12. The reset button 34 is used to
activate a reset operation, which reestablishes electrical con-
tinuity in the open conductive paths.

Rear portion 16 has four screws, only two of which are
shown in FIG. 1. Load terminal screw 38 is connected to a
neutral conductor and an opposing load terminal screw 37
(See FIG. 2) is connected to the hot conductor. Line terminal
screw 40 is connected to the neutral conductor and an oppos-
ing line terminal screw 39 (See FIG. 2) is connected to the hot
conductor. It will be appreciated by those skilled in the art that
the GFCI receptacle 10 can also include apertures proximate
the line and load terminal screws 37, 38, 39 and 40 to receive
the bare end of conductors rather than connecting the bare end
of the wires to the line and load terminal screws.

In an embodiment of the present invention rear portion 16
also contains an aperture 42 (See FIG. 2) for accessing the
internal portion of the GFCI receptacle 10 for testing during
the manufacturing process. Specifically, the aperture 42 pro-
vides access to a locking plate 58. The aperture 42 is sealed
prior to shipping of the GFCI receptacle 10 to distributors.

FIG. 3 is aperspective view of an example of a ground fault
circuit interrupting (GFCI) device 11 having an indicator in
accordance with an embodiment of the present invention.
Specifically, GFCI device 11 is similar in operation to the
GFCI10 except GFCl device 11 has an alarm indicator 44 for
providing an indication to a user that GFCI device 11 is not
providing ground fault protection, or in other words, GFCI
device 11 is operating as a normal receptacle.

Alarm indicator 44 comprises a dual color lamp which
provides a first color when a first filament is activated and a
second color when a second filament is activated. In an
embodiment of the present invention, the alarm indicator 44
illuminates to provide a green color when the GFCI recep-
tacle 11 is operating normally and providing GFCI protec-
tion. In another embodiment of the present invention, the
alarm indicator 44 illuminates to provide a flashing red color
when the GFCI receptacle 11 is operating as a normal recep-
tacle and not providing ground fault protection. It should be
appreciated by those skilled in the art that although the alarm
indicator is described as being a dual filament lamp, two
separate single filament lamps, a single lamp having a single
filament, or a buzzer, or any other suitable indicator such as a
colored lamp can be used to provide an alarm indication
without departing from the scope of the present invention.

FIG. 4is a schematic diagram illustrating an example of the
circuitry of the ground fault circuit interrupting device of FIG.
1 in accordance with an embodiment of the present invention.
In accordance with this embodiment, the GFCI device 10 is
provided with a latching mechanism 46, sensing circuit 48,
solenoid 50, solenoid plunger 52, latching plate 54 (See FIG.
8), reset pin 56 (See FIG. 8), locking plate 58, locking spring
60, secondary contacts 62, neutral conductor 64, ot conduc-
tor 66, a transformer arrangement 68 comprising sensing
transformer 68A and ground transformer 68B, and a control
circuit 70.
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GECI device 10 is structured and arranged to prevent an
initial miswiring of the GFCI. That is, as described in more
detail below, prior to shipping the device for use, the locking
plate 58 is pressed downward to engage a projection on the
back of plunger 52 and makes contact with secondary con-
tacts 62 to thus close the secondary contacts 62. The reset
button 34, when depressed, cannot engage with the latching
plate 54 via the reset pin 56 and through aperture 55 (See
FIGS. 8-10) in the latching plate 54. When the GFCI recep-
tacle 10 is connected to the line side, the secondary contacts
power the solenoid 50, causing solenoid plunger 52 to release
locking plate 58 and position latching plate 54 so that the reset
pin 56 can engage with the edge of the latching plate 54
forming the opening 55 when the reset button 34 is depressed.

FIGS. 5-7 are perspective views illustrating examples of
positions of the locking plate 54 in accordance with an
embodiment of the present invention. In FIG. 5 the cover
portion 14 of the housing 12 is removed to expose the internal
housing 13 of the GFCI 10. The locking spring 60, secondary
contacts 62, solenoid plunger 52 and solenoid 50 are shown.
The locking spring 69 is in an extended or release position and
is not exerting pressure.

In FIG. 6, the locking plate 58 is shown in a released or
extended position. The locking spring 60 (See FIG. 5) holds
the locking plate 58 up, thus preventing aperture 59 of the
locking plate 58 from engaging with the projection 53 of the
plunger 52 or from making contact with the secondary con-
tacts 62 and closing the secondary contacts 62.

In FIG. 7, the locking plate 58 is shown as being in the
down position and engaged with the projection 53 on the
plunger 52 and, thus closing the secondary contacts 62. That
is, an aperture 59 in the locking plate 58 interlocks with the
projection 53 on the plunger 52 and holds the locking plate 58
in a position in which the locking plate 58 makes contact with
and closes the secondary contacts 62. When the reset button
34 is depressed and the locking plate 58 is in a locked state,
the reset pin 56 cannot engage with the latching plate 54
because the plunger 52 positions the latching plate 54 such
that the reset pin 56 passes through opening 55 freely. The
locking plate 58 will remain in this position until the GFCI
receptacle 10 is powered from the line side. As can be appre-
ciated from the schematic in FIG. 4, the load terminals 37 and
38 are electrically isolated from the remainder of the circuit
when the latching mechanism 46 is in the open state as shown
in FIG. 4. However, as is also shown, the secondary contacts
62, when closed by the locking plate 58, provide a path which
enables the solenoid to be powered from the power source
connected to the line terminals 39 and 40 and move the
plunger 52 in the direction of “A”, thereby removing the
projection 53 of the plunger 52 from the aperture 59 and
releasing the locking plate 58. Accordingly, the spring 60
raises the locking plate 58 upward and out of contact with
secondary contacts 62, thus opening the secondary contacts
62.

FIGS. 8-10 are cross sectional views illustrating examples
of positions of the locking plate 58, a latching plate 54 and a
reset pin 56 in accordance with an embodiment of the present
invention. In FIG. 8, the locking plate 58 is shown as being
engaged with the projection 53 of the plunger 52 via the
aperture 59. The locking plate 58 makes contact with second-
ary contacts 62, thus closing them. Locking spring 60 is
compressed and exerts pressure against the locking plate 58,
but cannot move locking plate 58 upwards because locking
plate 58 is held in place by projection 53. In addition, latching
plate 54 is positioned to prevent the reset pin 56 from engag-
ing with the latching plate 54. That is, the latching plate 54 is
positioned to allow the reset pin 56 to freely pass through the
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latching plate 54 when the reset button is depressed without
engaging with the latch plate 54.

In FIG. 9, the GFCI receptacle 10 is powered from the line
side. The secondary contacts 62 which are closed, power the
solenoid 50, which drives the plunger 52 forward in the direc-
tion of “A”. This releases the projection of the plunger 52
from the aperture 59, and also pushes the plunger 52 against
the latching plate 54 to position the opening 53 slightly out of
alignment with the reset pin 56. The locking spring 60 urges
the locking plate 58 upward, thus forcing the locking plate
into an extended or non-contacting position. The secondary
contacts 62 open and remove power from the solenoid 50.

As shown in FIG. 10, the GFClI receptacle 10 is in a state of
normal operation. That is, the locking plate 58 and locking
spring 60 are in an extended position, the secondary contacts
are open, and the reset pin 56 is able to engage with the edges
ofthe latch plate 54 forming the aperture 53, thus allowing the
upper shoulder 57 of the reset pin 56 to contact and thus
engage with the underside of latching plate 54 when the reset
button is depressed. Although not shown specifically, the
spring 60 can thus urge the reset button upward along arrow
“UP”, thus drawing the latch plate 54 and latch block 63
upward. The latch block 63 thus closes the contacts of latch-
ing mechanism 46 to thus provide electrical connection
between the line terminals 39 and 40, and their respective load
terminals 37 and 38 and face terminals “hot face™ and “neutral
face”.

Referring now to FIG. 1 and the operation of the GFCI
receptacle 10 in a ground fault state. The GFCI receptacle 10
is disabled upon detection of a current imbalance. Specifi-
cally, the sensing circuit 48 selectively places the solenoid 50
in a ground fault state in response to an imbalance of current
flow in the AC receptacle. While the solenoid 50 is shown here
as being a solenoid, other devices such as piezoelectric com-
ponents and micro electromechanical systems (MEMS) may
be used. It can also be seen that the latching mechanism 46 is
connected to the sensing circuit 48 and is placed in series with
a plurality of conductive paths between opposing terminals of
the receptacle. Specifically, the latching mechanism 46
breaks a plurality of conductive paths leading from side line
terminals 39 and 40 to side load terminals 37 and 38 of the
GFCI device 10 when the solenoid 16 is placed in the ground
fault state.

The latching mechanism 46 is structured such that plugins
18 and 20, the face receptacles, are isolated from the line
terminals 39 and 40 and the load terminals 37 and 38. Thus if
the GFCI 10 is miswired and/or in a tripped position, plugins
18 and 20 will not be powered. A detailed description of the
operation of latching mechanism 46 can be found in U.S.
Provisional Patent Application Ser. No. 60/378,647, refer-
enced above. Latching mechanism 46 provides improved
safety while maintaining a relatively low level of complexity
with regard to conventional approaches. The latching mecha-
nism 46 has an internal structure that breaks the conductive
paths between the side A terminals and the side B terminals
and also disconnects a face receptacle hot terminal 256 and a
face receptacle neutral terminal 258 from the conductive
paths. Specifically, the face receptacle hot terminal 256 is
connected to a fifth switch contact 234 and the face receptacle
neutral terminal 258 is connected to a first switch contact 226.
Both switch contacts 226 and 234 are selectively placed inthe
conductive paths. Thus, by selectively placing the switch
contacts 226 and 234 in the conductive paths, the face hot
terminal 256 and face neutral terminal 258 can be isolated
from the conductive paths as well as the side A and B termi-
nals 39 and 40 and 37 and 38 when a current imbalance is
detected. The latching mechanism 46 thus provides improved
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safety while maintaining a relatively low level of complexity
with regard to conventional approaches. The state of switch
contacts 222, 224, 225, 230, 232 and 233 as shown in FIG. 4
indicates that the solenoid 50 has entered the ground fault
state, due to depression of the test button or due to an actual
ground fault. However, when the solenoid 50 is not in the
ground fault state and the latching mechanism has been prop-
erly reset so that second switch contact 222 and third and
fourth dual-switch contacts 224, 225 are closed to first switch
contact 226, and sixth switch contact 230 and seventh and
eighth dual-switch contacts 232, 233 are closed to fifth switch
contact 234; the first conductive path includes the first side A
terminal 40, first side A conductor 64, first switch contact 226,
second switch contact 222, third and fourth dual-switch con-
tacts 224, 225, face terminal receptacle neutral 258, and first
side B terminal 38. Similarly, the second conductive path
includes second side A terminal 39, a second side A conductor
66, fifth switch contact 234, sixth switch contact 230, seventh
and eighth dual-switch contacts 232, 233, face terminal
receptacle hot 256, and second side B terminal 37. While the
first and second conductive paths are shown as corresponding
to the neutral and hot connections respectively, it will be
appreciated that these assignments can readily be reversed
without departing from the scope of the present invention.

It can further be seen that the latching mechanism 46 is
structured such that, in response to a reset button 34 (see FIG.
19) being pressed on the AC receptacle, second switch contact
222 comes into contact with fourth switch contact 225, The
upward movement of second switch contact 222 provides for
the second switch contact 222 and third and fourth dual-
switch contacts 224, 225 making contact with first switch
contact 226. Similarly, the sixth switch contact’s 230 upward
movement provides for sixth switch contact 230 coming into
contact with eighth switch contact 233. The upward move-
ment is continued until the sixth switch contact 230 and
seventh and eighth dual-switch contacts 232, 233 make con-
tact with fifth switch contact 234. Thus, face receptacle hot
and face receptacle neutral terminals 256 and 258 are con-
nected with the conductive paths and can provide power to a
load that is plugged into the receptacles.

Turning now to FIGS. 19-26 which are diagrams showing
various positions of switch contacts for the circuit of FIG. 4 in
accordance with an alternative embodiment of the present
invention. In FIG. 19, the reset button 34, which in an embodi-
ment of the invention is spring loaded, is in an open position.
FIG. 20 which shows the GFCI from a different angle depicts
first switch contact 226, second switch contact 222, and third
and fourth dual-switch contacts 224, 225 being open with
respect to each other. FIG. 21 shows the reset button 34 in a
closed position while FIG. 22 shows first switch contact 226,
second switch contact 222, and third and fourth dual-switch
contacts 224, 225 still being open with respect to each other.
As shown in FIG. 23, as the reset button 34 moves back
towards an open position, second switch contact 222 moves
upward and comes into contact with fourth switch contact 225
(see FIG. 24). When the reset button 34 goes back into the
open position (see FIG. 25), second switch contact 222 and
third and fourth dual-switch contacts 224, 225 close with first
switch contact 226. Although not shown in the drawings, the
same sequence of events occur for fifth switch contact 234,
sixth switch contact 230, and seventh and eighth dual-switch
contacts 232, 233.

It should be noted that the sensing circuit 48 effectively
defines an imbalance of current flow as any difference in the
amount of current flowing in the candidate paths that rises
above a predetermined threshold.
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To better demonstrate the operation of latching mechanism
46, the sensing circuit 48 will now be described in greater
detail. Generally, it can be seen that the sensing circuit 48 has
a trapsformer arrangement 68, a control circuit 70 and a test
switch 30. The transformer arrangement 68 generates control
signals in response to the imbalance of current flow, while the
control circuit 70 is connected to the transformer arrangement
68 and selectively generates a switching signal based on the
control signals. The test switch 30 is convected between the
line terminal 40 and the load terminal 37 such that the test
switch 30 enables manual generation of the imbalance of
current flow.

Specifically, when the test switch 30 is closed (for example,
manually, by an installer of the device), a circuit path is
created from the load terminal 38 to the line terminal 40,
which creates an imbalance that is detected by a first (or
sense) transformer 68A. In an embodiment of the invention,
the first transformer 68 A detects imbalances in the net flux on
the load side e.g. terminals 37 and 38 of the GFCI receptacle
10, and operates in conjunction with the control circuit 70 to
energize the solenoid 50.

Detection of the imbalance condition by the first trans-
former 68A and the control circuit 70 causes activation of the
solenoid 50 such that the latching mechanism 46 is open as
shown in FIG. 1. It can be further be seen that a second
(grounded neutral) transformer 68B is also provided to allow
the transformer arrangement 68 to measure the change in net
flux between the first conductive path 64 and the second
conductive path 66.

It can be seen that the control circuit 70 preferably includes
an amplifier and trip circuit 72, a full-wave bridge rectifier 74
and a silicon controlled rectifier (SCR) 76. The amplifier and
trip circuit 72 generate the switching signal, where the bridge
rectifier 74 is connected to the line side terminals 39 and 40.
It can be seen that the bridge rectifier 74 provides power to the
amplifier and trip circuit 72 and that the SCR 76 selectively
energizes the solenoid 50 based on the switching signal. The
control circuit 70 preferably includes the components listed
in the following table:

CAPACITOR C1
CAPACITOR C2
CAPACITOR C3
CAPACITOR C4
CAPACITOR C5
CAPACITOR C6
CAPACITOR C7
DIODE D1
DIODE D2
DIODE D3
DIODE D4
DIODE D5
RESISTOR R1
RESISTOR R2
RESISTOR R3
RESISTOR R4
IC

10 MIC OF AND, 16 VDC ALUM, ELECTROLYTIC
3.3 MIC, 16 VDC ALUM, ELECTROLYTIC
.01 MIC, 50 VDC CERAMIC

.033 MIC, 25 VDC CERAMIC

.01 MIC, 500 VDC CERAMIC

.01 MIC, 50 VDC CERAMIC

470 PIC, 50 VDC CERAMIC

IN4004

IN4004

IN4004

IN4004

IN4004

15K OHM, Y% W CARBON FILM

1.5 MED OHM, ¥4 W METAL FILM

24K OHM, Y2 W CARBON FILM

200 OHM, ¥4 W CARBON FILM

RV4145

The state of the latching mechanism 46 as shown in FIG. 4
indicates that the solenoid 50 has entered the ground fault
state, due to depression of the test button 30 or due to an actual
ground fault. However, when the solenoid 50 is not in the
ground fault state and the latching mechanism 46 has been
properly reset so that latching mechanism 46 is closed a first
and second path is created connecting the line terminals 39
and 40 to the load terminals 37 and 38 providing powerto a
load when the GFCI 10 is powered from the line side.
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It is also important to note that when in the ground fault
state, as shown in FIG. 1, an alternative current path is pro-
vided between the load terminal 37 and the line terminal 40.
Thus, if the AC source is connected to the line side of GFCI
receptacle 10 and the test switch 30 is closed, current flows
from line side terminal 40, through resistor R1, to the load
terminal 37. Thus, this current path will create an imbalance
in the transformer arrangement 68 resulting in the latching
mechanism 46 being open.

FIG. 11 is a schematic diagram illustrating an example of
the ground fault circuit interrupting device of FIG. 3 in accor-
dance with another embodiment of the present invention. The
GFCl receptacle 11 is similar in operation to the GFCI device
10 discussed above except GFCI receptacle 11 includes an
alarm indicator 44, a test switch 30 having primary contacts
TS1 and secondary contacts TS2. A detailed description of
the operation of the test switch can be found in U.S. patent
application Ser. No. 10/032,064, filed on Dec. 31, 2001
entitled “Ground Fault Circuit Interrupter (GFCI) With A
Secondary Switch Contact Protection”, which is incorporated
herein by reference.

When test switch 30 is pressed and closes primary test
switch contacts TS1, an imbalance is created. The latching
mechanism 46 opens and the alarm indicator 44 is extin-
guished and no longer provides a green colored illumination.
Since the latching mechanism 46 is open, the subsequent
closing of secondary test switch contacts TS2 by test switch
30 has no affect on GFCI 11.

In contrast, if the closing of primary test switch contacts
TS1 fails to trip the latching mechanism 46, secondary test
switch contact TS2 causes a short circuit blowing the fuse F10
and extinguishing the alarm indicator 44 providing green
illumination. However, the alarm indicator 44 illuminates
red. Diode DC10, resistor R11 and capacitor together act to
flash alarm indicator 44. The flashing alarm indicator 44
indicates to a user that GFCI 11 is not providing ground fault
protection and is only operating as an unprotected receptacle
and not as a GFCI. Alarm indicator 44 will only flash red
when the latching mechanism fails to trip. Thus, the alarm
indicator can also serve to provide an indication of a defective
solenoid 50, or any other component of the GFCI that aids in
tripping the latching mechanism 46.

FIG. 12 is a perspective view of an example of a ground
fault circuit interrupting (GFCI) device in accordance with
another embodiment of the present invention. The GFCI 115
does not contain isolated face terminals and performs ground
fault detection in a manner known to those skilled in the art
and will be discussed with reference to its novelty. The GFCI
115 includes latching plate 153 (See FIG. 13), secondary
contacts 162 and a locking plate 157. Latching plate 153 is
structured and arranged so that a portion of the latching plate
passes through a plunger end 151 (See FIG. 13). The portion
of the latching plate 153 passing through the plunger end 151
has a curved end. The curved end of the latching plate 153
allows the plunger end 151 to move the latching plate 153
laterally in the direction of “A” and “B”. Proximate its center,
latching plate 153 has an aperture 154 to allow reset pin 156
to engage with the latching plate 153 when the reset button
134 is depressed. In a reset prevention state, the latching plate
153 is positioned such that the reset pin 156 freely passes
through the latching plate 153.

Locking plate 157 is used to place the GFCI 115 in a reset
prevention state. The locking plate can be a pin type device,
which is inserted through the aperture 142 during the manu-
facturing process between the plunger 151 and the secondary
contacts 162, thus closing the secondary contacts 162. When
the GFCI 115 is powered from the load side, there is no power
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to the solenoid 150. Therefore, the GFCI 115 remains in a
reset prevention state because upper shoulder 149 of the reset
pin 156 cannot latch with the bottom surface of the latching
plate 153 and reset the GFCI 115. When the GFCI 115 is
powered from the line side, the solenoid is powered and
moves the plunger in the direction of “B” slightly misaligning
the aperture 154 in the latching plate 153 with the reset pin
156, thus allowing the upper shoulder 149 of reset pin 156 to
contact the lower surface of latching plate 153, and thus pull
latch plate 153 and latch block 159 upward to close the
contacts of latching mechanism 178 in a manner similar to
that discussed with regard to latch plate 54 and latch block 63.
The locking plate 157 falls and opens the secondary contacts
162, removing power from the solenoid 150.

This embodiment of the invention will now be discussed
with reference to FIG. 13-16 which are views illustrating
examples of positions of a locking plate in the GFCI of FIG.
12 in accordance with an embodiment of the present inven-
tion. In FIG. 13, secondary contacts 162 are open and the
locking plate 157 is being inserted into the GFCI 115 via the
aperture 142.

In FIG. 14, the locking plate 157 comprising a pin type
device is inserted between the plunger 151 and the secondary
contacts 162, thus closing the secondary contacts 162 and
allowing the secondary contacts 162 to power the solenoid
150 if the GFCI 115 is wired from the line side. The latching
plate 153, however, is positioned to allow the reset pin 156 to
freely pass through the aperture 154 and thus not engage with
the latching plate 153 unless the GFCI 115 is connected to the
line side in a manner similar to that discussed above with
regard to FIGS. 4-190.

InFIG. 15, the GFCI 115 has been wired to the line side and
the plunger 151 moves in the direction of “B” to release the
locking plate 157. IN FIG. 16, the plunger 151 moves in the
direction of “A” allowing an aperture in the latch plate 153 to
be slightly misaligned with the reset pin 156 as shown in FIG.,
16.

FIGS. 17A and 17B are cross sectional views illustrating
examples of positions of an initial reset prevention arrange-
ment that can be used with a GFCI in accordance with another
embodiment of the present invention. For conciseness, the
details of the reset button, and reset pin are not repeated here.
InFIG. 17, the locking plate 182 comprises a vertical member
182A connected to a horizontal member 182B proximate the
center of the horizontal member 182B. A locking spring 180
is disposed between a portion of the inner housing 113 and an
end of the horizontal member 182B. The locking spring 180
exerts force on the horizontal member 182B in the direction
of “C”. An opposing end of the horizontal member 182B
makes contact with secondary contacts 178 in order to close
the secondary contacts 178. The locking plate 182 is shown in
a non-initial reset prevention state. That is, the plunger end
151 does not retain the vertical member 182A of the locking
plate 182 in a position in which the horizontal member 182B
closes the secondary contacts 178 by making contact with the
secondary contacts 178.

Referring now to FIG. 17B, the plunger end 151 is shown
retaining the vertical member 182A of the locking plate 182
which enables the horizontal member 182B to close the sec-
ondary contacts 178. The latch plate 153 is positioned so that
the end of the reset pin (not shown) can freely pass through the
opening 154 as discussed above, to prevent resetting. As also
discussed above, the locking spring 189 is compressed by an
end of the vertical member 182 which exerts force in the
direction of “C”. When the GFCI is powered from the line
side, the secondary contacts 178 power the solenoid 150
which results in the plunger 151 moving in the direction of
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“A”, thus releasing the locking plate 182. Substantially simul-
taneously, the spring 180 exerts force on the horizontal mem-
ber 182B to propel the horizontal member 182B in the direc-
tion of “C” and open the secondary contacts 178.

FIGS. 18A and 18B are cross sectional views illustrating
examples of positions of a another initial reset prevention
arrangement that can be used with a GFCl in accordance with
anembodiment of the present invention. Referring to 18B, the
solenoid 150 includes a plunger 184 having a vertical member
184A, a horizontal member 184B and an aperture 184C. The
vertical member 184A is connected to the solenoid 150 and to
" a latching plate 186, which is similar to latching plate 153
discussed above. The horizontal member 184B is connected
to the vertical member 184A. In an initial reset prevention
state, the pin 191 of locking plate 190 is aligned with and
passes through aperture 184C engages with the upper surface
of horizontal member 184B, and thus closes the secondary
contacts 192. In this position, an aperture 187 in the latching
plate 186 is substantially aligned with a reset pin (not shown)
to thus allow the reset pin to pass through the aperture 187.
Thus, the reset pin cannot latch with the latching plate 186
and close the latching mechanism (not shown) to reset. The
locking spring 188 is compressed and exerts force on the
locking plate 190 in the direction of “C”. However, the lock-
ing spring 188 cannot pull the locking plate 190 out of the
aperture 184C unless the GFCI is powered from the line side.

Referring now to FIG. 18A, the GFCI has been wired to the
line side. The secondary contacts 192 power the solenoid 150
moving the plunger 184 in the direction of “B”. This move-
ment releases the locking plate from aperture 184C. The
locking spring 180 propels the locking plate 190 away from
the aperture 184C and secondary contacts 192 to a position of
rest as shown. The release of the locking plate 190 moves the
latching plate 186 to slightly misalign the aperture 187 in the
latching plate 186 with the reset pin. Thus, the reset pin can
engage the latching plate 186 and reset the contacts to a closed
state in a manner similar to that discussed above.

Those skilled in the art can now appreciate from the fore-
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going description that the broad teachings of the present -

invention can be implemented in a variety of forms. There-
fore, while this invention can be described in connection with
particular examples thereof, the true scope of the invention
should not be so limited since other modifications will
become apparent to the skilled practitioner upon a study of the
drawings, specification and following claims.

What is claimed is:

1. A protection device comprising:

line, load and user accessible face terminals;

a latching mechanism movable between a closed state pro-
viding electrical contact between said line, load and face
terminals and an open state disconnecting electrical con-
tact between said line, load and face terminals;

a miswiring protection circuit adapted to open-circuit
when power is applied to the line terminals; and

an initial reset prevention mechanism movable between a
first position preventing said latching mechanism from
being set in said closed state and a second position
permitting said latching mechanism to be set in said
closed state when said miswiring protection circuit is
open-circuited.

2. A protection device according to claim 1, further com-
prising an alarm indicator, providing an indication that the
protection device is not providing ground fault protection.

3. A protection device according to claim 2, wherein said
alarm indicator is a bicolor Light Emitting Diode (LED).
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4. A protection device according to claim 3, wherein the
LED flashes red to indicate the device is not providing ground
fault protection.

5. A protection device according to claim 2, wherein said
miswiring protection circuit is connected between a hot line
terminal of the device and a neutral line terminal of the
device.

6. A protection device according to claim 1, wherein said
protection device is non-operational when powered from the
load terminals prior to being powered from the line terminals.

7. A protection device according to claim 2, wherein said
alarm indicator comprises a Light Emitting Diode (LED).

8. A protection device according to claim 2, wherein said
alarm indicator comprises an audible indicator.

9. A method of preventing miswiring of a protection device
having line, load and face terminals, the method comprising
the steps of:

moving a latching mechanism between a closed state
establishing electrical contact between said line, load
and face terminals, and an open state prevents electrical
contact between said line, load and face terminals;

conducting current in a miswiring protection circuit con-
figured in a conductive path between a solenoid of the
protection device and one of the line terminals;

preventing said latching mechanism from remaining in
said closed state when an initial reset prevention mecha-
nism is in a first position;

generating an open-circuit in said miswiring protection
circuit when AC power is applied to the line terminals;

moving the initial reset prevention mechanism to a second
position when AC power is applied to the line terminals;
and

permitting said latching mechanism to be set in said closed
state when the initial reset prevention mechanism is in
the second position.

10. A method according to claim 9, further comprising:

activating an alarm indicator when said protection deviceis
not providing ground fault protection.

11. A method according to claim 10, wherein said alarm

indicator is a bicolor Light Emitting Diode (LED).

12. A method according to claim 11, wherein the LED
flashes red to indicate the device is not providing ground fault
protection.

13. A method according to claim 10, wherein said alarm
indicator comprises a Light Emitting Diode (LED).

14. A protection device comprising:

phase line, load and face terminals;

neutral line, load and face terminals;

a latching mechanism movable between a closed state
establishing one or more of electrical contact between
said phase line, load and face terminals and electrical
contact between said neutral line, load and face termi-
nals, and an open state disconnecting one or more of
electrical contact between said phase line, load and face
terminals and disconnecting electrical contact between
said neutral line, load and face terminals;

the latching mechanism including,

a first switch assembly being in a phase current path
between the phase line and phase load terminals and
having a first switch contact, a second switch contact,
and third and fourth dual-switch contacts disposed
between said first and second switch contacts for selec-
tively opening or closing the phase current path, the first
and second switch contacts and the third and fourth
dual-switch contacts being aligned in a single axis, and

a second switch assembly being in a neutral current path
between the neutral line and neutral load terminals and
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having a fifth switch contact, a sixth switch contact, and
seventh and eighth dual-switch contacts disposed
between said fifth and sixth switch contacts for selec-
tively opening or closing a second conductive path, the
fifth and sixth switch contacts and the seventh and eighth
dual-switch contacts being aligned in a single axis.

15. A protection device as claimed in claim 14, further
comprising an alarm indicator, adapted to provide an indica-
tion that said protection device is not providing ground fault
protection.

16. A protection device as claimed in claim 14, wherein
said third and fourth dual-switch contacts comprise a first
contact surface oriented along the single axis, and a second
contact surface oriented in the opposite direction from said
first surface along the single axis.

17. A protection device as claimed in claim 16, wherein
said first and second contact surfaces are both part of a single
unitary conductive contact structure attached to a movable
end of a flexible conductive brush arm.

18. A protection device as claimed in claim 16, wherein the
first contact surface of said third and forth dual-switch con-
tacts faces the first switch contact of said first switch assembly
and the second contact surface of said third and forth dual-
switch contacts faces the second switch contact of said first
switch assembly.

19. A protection device comprising:

hot line and load terminals;

neutral line and load terminals;

a sensor electrically coupled to the line and load terminals

via a plurality of current paths, said sensor capable of

detecting a difference in current flowing in the current
paths and generate a current difference signal;

a fault detector electrically coupled to said sensor and
operable to generate a fault signal based on the current
difference signal;

a latching mechanism electrically coupling the line termi-
nals and the load terminals in a reset state;

a miswiring protection circuit disposed between said hot
line terminal and said neutral line terminal and including
at least a solenoid and a switch such that current flowing
through the solenoid when AC power is applied to the
line terminals causes the switch to move to an open state;
and

a miswire prevention mechanism operable to prevent said
latching mechanism from maintaining the reset state
when AC power is supplied to the load terminals.

20. The protection device as claimed in claim 19, further
comprising a reset device, said reset device operable to place
said latching mechanism into the reset state when AC power
is supplied to the line terminals.

21. A ground fault circuit interrupter (GFCI) comprising:

a line terminal;

aload terminal;

a user accessible face terminal;

a resilient first cantilevered contact arm electrically con-
nected to said line terminal at a fixed end of said first
cantilevered contact arm and having a movable line elec-
trical contact at a free end of said first cantilevered con-
tact arm,;

aresilient second cantilevered contact arm electrically con-
nected to said load terminal at a fixed end of said second
cantilevered contact arm and having a movable load
electrical contact at a free end of said second cantile-
vered contact arm; and

a face electrical contact electrically connected to said user
accessible face terminal, each of said load, line and face
electrical contacts being substantially aligned along a
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common axis being electrically isolated from each other
when the GFCI is in a tripped condition, and being
electrically connected with each other when the GFCl is
in a reset condition.

22. The GFCI recited in claim 21, wherein one of the line
electrical contact and the load electrical contact is a dual-
sided contact assembly having two contact surfaces located
on opposite sides thereof, and

the other of the line and load contacts is a single-sided
contact having a single contact surface located on one
side of the respective electrical contact, and

a movable latch block engages at least one of said cantile-
vered contact arms to move the line electrical contact,
the load electrical contact and the face electrical contact
into electrical contact.

23. The GFCI recited in claim 22, wherein the respective
electrical contact having said two contact surfaces comprises
a single unitary conductive contact body.

24. The GFCl recited in claim 22, wherein a reset assembly
including a user accessible reset button resets the GFCL

25. The GFCI recited in claim 22, further comprising a
current interrupting device configured to cause an open cir-
cuit condition when AC power is applied to said line terminal.

26. The GFCI recited in claim 25, wherein said current
interrupting device includes a spring loaded conductive mem-
ber in electrical contact with two opposing circuit contact
points prior to AC power being applied to said line terminal
and electrically disconnecting the two contact points when
AC power is applied to said line terminal.

27. The GFCI recited in claim 22, further comprising a
reset prevention mechanism that prevents the GFCI device
from remaining in the reset condition until AC power has been
applied to said line terminal.

28. The GFCI recited in claim 21, further comprising a
wiring detection circuit generating an open circuit condition
when the source of AC power is supplied to said line terminal.

29. A ground fault circuit interrupter (GECI) comprising:

a housing;

at least one line terminal at least partially disposed within
said housing;

at least one load terminal at least partially disposed within
said housing;

at least one user accessible face terminal at least partially
disposed within said housing;

a first flexible contact arm electrically connected to said
line terminal at a first fixed end of said first flexible
contact arm and having a line electrical contact adjacent
a first free end of said first flexible contact arm;

a second flexible contact arm electrically connected to said
load terminal at a second fixed end of said second fiex-
ible contact arm and having a load electrical contact
adjacent a second free end of said second flexible contact
arm; and

a face electrical contact electrically connected to said user
accessible face terminal, said face electrical contact,
said line electrical contact and said load electrical con-
tact being substantially aligned along a common axis,
said line electrical contact and said load electrical con-
tact being movable along said common axis between a
first position in which said line, load and face electrical
contacts are electrically connected and a second position
in which said line, load and face electrical contacts are
spaced and electrically isolated from one another.

30. The GFClI recited in claim 29, wherein said at least one
line terminal comprises a phase line terminal and a neutral
line terminal, said at least one load terminal comprises a
phase load terminal and a neutral load terminal and said at
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least one user accessible face terminal comprises a phase user
accessible face terminal and a neutral user accessible face
terminal.

31. The GFCI recited in claim 29, wherein,

said face electrical contact comprises a single contact sur-

face facing the line and load electrical contacts;

one of the load electrical contact and the line electrical

contact comprises a single contact surface facing said
face electrical contact; and

the other of the load electrical contact and the line electrical

contact includes two oppositely facing contact surfaces
facing the face electrical contact and the one of the load
and line electrical contacts, respectively.

32. The GFCI recited in claim 31, wherein,

the oppositely facing contact surfaces are on a single elec-

trically conductive member connected to the respective
flexible contact arm.

33. The GFCI recited in claim 29, wherein at least one of
said first and second flexible contact anus comprises a vertical
attachment portion at the fixed end thereof which is fixed to
one of said line and load terminals, and a flexible portion
disposed substantially perpendicular to said attachment por-
tion.

34. The GFCI recited in claim 33, wherein said flexible
portion comprises at least one bend such that the flexible
portion is nonplanar.

35. A ground fault circuit interrupter (GFCI) comprising:

a housing;

phase and neutral line terminals at least partially disposed

within said housing and connected to a source of AC
power;

phase and neutral load terminals at least partially disposed

within said housing and connected to a first electrical
load;

phase and neutral user accessible face terminals at least

partially disposed within said housing;

phase and neutral first flexible conductive contact arms

having first ends being fixedly connected to said phase
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and neutral line terminals, respectively, and second ends
each having a respective first electrical contact con-
nected adjacent a respective free end thereof;

phase and neutral second flexible conductive contact arms
having first ends being fixedly connected to said phase
and neutral load terminals, respectively, and the second
ends each having a respective second electrical contact
adjacent a respective free end thereof, and

phase and neutral face electrical contacts electrically
respectively connected to said phase and neutral user
accessible face terminals and aligned substantially along
phase and neutral axes with the respective first and sec-
ond electrical contacts, the first and second contacts
being movable along the respective axes between first
positions in which the respective face, line and load
electrical contacts are electrically connected and second
positions in which the respective face, line and load
contacts are spaced and electrically isolated from one
another.

36. The GFCl recited in claim 35 further comprising;

a reset assembly at least partially disposed within said
housing and including a reset pin;

a latch plate engaging at least the reset pin; and

a latch block assembly engaging at least one of said phase
and neutral first flexible conductive contact arms and
said phase and neutral second flexible conductive con-
tact arms and said latch plate,

whereby when said reset assembly is activated the reset pin
engages said latch plate and moves said latch block
assembly towards each of said flexible contact arms such
that the phase first electrical contact and the phase sec-
ond electrical contact are moved to contact the phase
face electrical contact, and the neutral first electrical
contact and the neutral second electrical contact are
moved to contact the neutral face electrical contact.
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