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UNITED STATES DISTRICT COURT
CENTRAL DISTRICT OF CALIFORNIA

= CV. 07 1102 R6K

SHANGHAI ELE MANUFACTURING | CASENO. (vBKx)
CORPORATION, a Chingse corporation,
COMPLAINT FOR
Plaintiff, DECLARATORY RELIEF
Vs. DEMAND FOR JURY TRIAL

TECHNOLOGY RESEARCH .
CORPORATION, a Florida corporation,

Defendant.

COMPLAINT

Plaintiff Shanghai ELE Manufacturing Corporation (“ELE” or
“Plaintiff”}, for its complaint against Technology Research Corporation (“TRC” or

“Defendant”), alleges as follows: B TEy ONEA 1
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The Parties

1. ELE is a Chinese corporation having its principal place of
business located in Shanghai, the People’s Republic of China.

2. TRC is a Florida corporation having its principal place of
business located at 5250 140th Avenue North, Clearwater, Florida. ELE is
informed and believes and thereon alleges that TRC is in the business of selling
and/or offering for sale, among other products, Fire Shield® brand integral
appliance power cords with built-in electrical leakage circuit detection interrupter
(LCDI) for fire protection in this Judicial District, and throughout the United States.

Jurisdiction and Venue

3. ELE brings this action under the Federal Declaratory Judgment
Act, 28 U.S.C. §§ 2201-02, seeking declaratory judgments under the patent laws of
the United States, 35 U.S.C. §§ 1 ef seq. This Court has subject matter jurisdiction
over this action under 28 U.S.C. §§ 1331 and 1338(a). This Court also has personal
jurisdiction over TRC under the applicable provisions of federal and California
state laws.

4, Venue is proper in this Court pursuant to 28 U.S.C. § 1391(b).

First Cause of Action
For Patent Non-Infringement

5. ELE repeats all allegations of paragraphs | though 4 above.

6. ELE is engaged in the business of manufacturing, among other
products, electrical LCDI components assembled in home appliances such as air
conditioners.

7. ELE is informed and believes and thereon alleges that TRC is
the record owner of United States Patent No. 6,292,337 issued to Legatti ef al. on
September 18, 2001 for “Electrical System with Arc Protection” (“the 337
Patent”), a copy of which is attached hereto as Exhibit 1.

921777 1.DOC 2 COMPLAINT FOR DECLARATORY RELIEF;
- DEMAND FOR JURY TRIAL
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8. On or about January 31, 2007, TRC, through its counsel, sent a
letter to ELE, a copy of which is attached hereto as Exhibit 2, which charged ELE
with infringement of the *337 Patent, and insisted that ELE immediately cease,
among other activities, the manufacture, sale, offer for sale and importation into the
United States, of ELE’s LCDI products.

9, ELE continues to manufacture, sell and offer for sale its LCDI
products which TRC alleges infringe the *337 Patent.

10.  ELE has not directly or indirectly infringed, induced
infringement of, or contributed to the infringement of, any valid claim of the 337
Patent.

11. ELE’s manufacturing, selling or causing to be sold and/or
offering for sale of its LCDI products does not directly or indirectly infringe, induce
infringement of] or contribute to the infringement of, any valid claim of the 337
Patent.

12.  ELE has unfettered right, free from charges of infringement by
TRC of the "337 Patent, to manufacture, sell or offer for sale its LCDI products.

13. By reason of TRC’s charge of patent infringement and ELE’s
denial of TRC’s charge of patent infringement, an actual and justiciable controversy
exists between ELE and TRC with regard to the infringement of the 337 patent as a
result of TRC’s accusation of infringement of the *337 Patent and ELE’s denial
thereof.

14. ELE has no adequate remedy at law.

Second Cause of Action
For Patent Invalidity
15. ELE repeats all allegations of paragraphs 1 though 14 above.
16. An actual and justiciable controversy exists between ELE and

TRC with regard to the validity of the 337 Patent.

3 COMPLAINT FOR DECLARATORY RELIEF,

921777_1.00OC DEMAND FOR JURY TRIAL
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17.  ELE is informed and believes and thereon alleges that the *337
Patent is invalid for failure to comply with one or more of the requirements of the
patent laws of the United States, including but not limited to, those codified at 35
U.S.C. §§ 102, 103 and/or 112.

18. ELE is in the process of identifying and locating prior art and
other evidence that illustrates and contributes to the invalidity of the 337 Patent.
Examples include prior art electrical system with line integrity checking device
utilizing a lighting element and a limiting resistor, as well as prior art electrical
systems with arcing current protection utilizing a differential transformer.

19.  After reasonable opportunity for further investigation and
discovery, there is likely to be evidentiary support that the *337 Patent is invalid.

20. ELE has no adequate remedy at law.

PRAYER FOR RELIEF
ELE respectfully prays that the Court enters judgment:

1. Declaring that ELE has not infringed and is not infringing any
valid claim of the 337 Patent;

2. Declaring that each claim of the *337 Patent is invalid;

3. Determining that this is an “exceptional” case and awarding
ELE its attorneys’ fees and expenses under 35 U.S.C. § 285 or on any other
applicable ground;

4, Awarding ELE its costs of suit;
/1
1/
/1
/1
/1

COMPLAINT FOR DECLARATORY RELIEF;

921777_1.DOC DEMAND FOR JURY TRIAL
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5. Awarding ELE such other and further relief deemed to be just

and appropriate by the Court.

DATED: February 16, 2007

921777_1.DOC

ALSCHULER GROSSMAN LLP

et

By Y o ’,‘)/{-’> - ’ P

Tony D. Chen
Attorneys for Plaintiff .
Shanghai EL.LE Manufacturing Corporation

COMPLAINT FOR DECLARATORY RELIEF,
DEMAND FOR JURY TRIAL
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DEMAND FOR JURY TRIAL

Under Ruie 38(b) of the Federal Rules of Civil Procedure and Local
Rule 38-1 of the United States District Court for the Central District of California,

Plaintiff hereby demands a trial by jury of all issues properly triable by jury.

DATED: February 16, 2007

921777_1.DOC
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ALSCHULER GROSSMAN LLP

y .
Tony D. Chen
Attorneys for Plaintiff

Shanghai ELE Manufacturing Corporation

COMPLAINT FOR DECLARATORY RELIEF;

DEMAND FOR JURY TRIAL
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a» United States Patent (10) Patent No.:  US 6,292,337 Bl
Legatti et al. (45) Date of Patent: Sep. 18, 2001
(54) ELECTRICAL SYSTEM WITH ARC 5488,303  1/1996 Baghlini ..coooceveorrerecncrmrenner 324/509
PROTECTION FOREIGN PATENT DOCUMENTS
(75) Ioventors: Raymond H. Legatti; Robert S. 2277417 10/1994 (GB).
Wiggins, both of Clearwater, FL (US) * cited by examiner
(73) Assignee: Technology Research Corporation, Primary Examiner—Michael J. Sherry
Clearwater, FL (US) Assistarii Examiner—XKim FHuynh
(*) Noii Subs disclai " £ this (74) Anorney, Agent, or Firm—Jon Carl Gealow
otice: ubject 10 any aimer, the term of ¢
palent is extended or adjusted under 35 G7 ABSTRACT
U.S.C. 154(b) by 0 days. An electrical system, such as a system for providing power
lo an appliance or 2 building, includes arcing current
(21) Appl. No.: 0B/682,957 protection, either in connection with or separate from a
_ ground fault circuit interrupter (GFCI). In one embodiment
(22) Filed: Jul. 18, 1996 a sensing lead is Jocated between a power line and a neutril
] Scation Data line conveying power to the load, but is not connected to the
Related U.S. Application Da load. The sensing lead is preferably larger than the power
(63) Continuation-in-part of application No. 08/526,032, filed on line and ncutral line, Also, an integrity checking device may
Sep. 8, 1995, now abandoned, which is a continuation-in- be conpected from the sensing lead 1o the power line 1o
part of application No. 08/102,203, filed on Ang. 5, 1993,  determine continuity of the sensing lead, bt current flow
now abandoned. through the integrity checking device is limited 1o a very
(51) It CL7 ooeerrcevnceern HO2H 3/16; HO2H 3/00  small magnitude. When an arcing current above e predeter-
(52) US. Cl oo 361/46; 361/93.1 ~ mMined magnitade occurs in the scosing lcad, an SCR is
(58) Field of Search 361/42-50, 93 triggered to open the circuil. The sensing lead in such an
"""""" 36172, 93.5. 931, 03,6, 939  cmbodiment may be the ground line of a three Line system.
ToTm T In another embodiment, & supplemental winding is placed
(56) References Cited upon the core of the differential transformer of a GFCI, so
that arcing current in the scnsing lead above a pre-
U.5. PATENT DOCUMENTS determined magnitude will pass through the supplemental
. winding apd cause the circuit 1o be opeped. In both
g’gg;’g::g N lgﬁggg }Silcurla:r. _________________________________ embodiments, a test circuit may be included 1o check
4587588 * 51086 Goldstein .. operation of the circuit portions responsive to the current in
4,598,331 * 7/1986 Legatti ... the sensing lead.
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ELECTRICAL SYSTEM WITH ARC
PROTECTION

CROSS-REFERENCE TQO RELATED
APPLICATION

This application is a continuation-in-part of U.S. patent
application Ser. No, 08/526,032, filed on Sep. 8, 1995, now
abandoned, which was a continuation-in-part of U.S. patent
application Scr. No. 08/102,203, filed on Aug. 5, 1993 and
now abandoned.

BACKGROUND OF THE INVENTION

1. Field of the Iovention

This invention relates generally to ap electrical sysiem in
which a power circuil is opened in the event that arcing
current in excess of a predeiermined magnitude is detected,
and more specifically, this invention relates (o an electrical
system i which power is removed from an zppliance or an
entire house when arcing curreat in cxcess of a predeter-
mined magnitude occurs, such as that resulting from the
failure of insulation about a power line ip the appliance cord
or between lines of a house supply circuit.

2. Description of the Prior Art

In many instances in which people interact with electri-
cally powered equipment (referred to generaily berein as
appliances), there is @ possibility of the operator of the
appliance being exposed to potentially dangerous electrical
shocks, as well as the production of electrical fires.
Similarly, an entire house and the members of the household
can be exposed to such risks if there are failures in the
electrical supply circuitry of the house. Although circuit
breakers and fuses bave been used for many years 1o protect
electrical appliances, operating personnel, houses, members
of the household and the surrounding environment from
very large electrical currents and voltages, it is only within
the relatively recent past that grealer attention bas been
directed 1o the protection of individuals and property from
less catastrophic, but still polentially dangerous, clectrical
shocks and fire hazards.

One Lype of protective device that is coming intc much
more geperal usage is the ground faull circuit interrupter
(GFCI). A GFCI is used to protect against an undesired
grounding of a power line, such as by a person inadvertently
being connected from the power line to ground at an outlet
in the home. A common form of such a ground fault circust
inlerrupter includes a differential transformer with opposed
primary windings, one primary winding being associated
with a power linc and the other being associated with a
neutral return line. If & ground fault should occur on the load
side of the GFCI, the magnetic flux of the two primary
windings will not cancel, with the result that a flux flow is
produced in the core of the differential transformer. This
resulting flux flow is detected by a secondary winding on the
differcntial transformer core, and the secondary winding
then produces a trip signal for a circnit opening arrangement
to open the power line.

Besides GFClISs, other persanal protection devices include
appliance leakage current interrupters (ALCls}, equipment
leakage current interrupters (ELCls) and immersion detec-
tion circuit interrupters (IDCIs). Underwriters Laboratories,
Inc., in its Reference Standard UL943A, has jointly char-
acterized GFCls, Al.Cls ELCIs and IDCls as Leakage
Current Protection Devices. Whenever the term GFCI is
used herein, it is intended in the broader sense of a Leakage
Current Proiection Device, where applicable.
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While such GFCI applications have protected mapny
people from serious injury or death in the event of a ground
fault or leakage current, there are other types of hazardous
situations thal may not be proiscied against by the basic
GFCI circuit. Thus, for example, in U.S. Pat. No. 4,598,331,
arrangements are shown for protecting against polentially
hazardous sitnations such as an open neutral or ground lead,
an excessive voltage beiween the neuiral lead and the
groend lead, and reversal of input connections between the
power and peutral lines. However, there are concerns with
respect to electrical power cords and equipment other than
these situations that are potentially hazardous to z person
using the equipment.

One such concern relates to the arcing between a power
line and a peutral line, which could also include leakage
currents sbove a certain magnitude. Such electrical arcing
may not be a direct threat 10 ap indjvidual person, but it can
result in combustion. The resulting fire is potentially haz-
ardous 1o both health and property. A GFCI with protection
against this type of arcing threat in an electrical power cord
or cable having & metallic sheath or cover is disclosed in
U.S. Pat. No. 4,931,8%4.

However, arcing is not a threat solely in the simation
where a metal sheath is wtilized in 2 cord or cable, but is an
equal, if not greater problem, where the power line and the
peutral line are not shiclded by a metallic sheath. In U S, Pat,
No. 4,831,804 (col. 3, lines 1-10), reference is made gen-
erally to the use of a sensing lead, either separate from or in
addition to the metallic sheath. In a three lead system the
ground lead may be ntilized as the sensing lead. In addition,
arcing or leakage current protection of this type is desirable
as a separate feature, as well as in conjunction with a GFCI.

One area of particular concern are the appliance cords
utilized to convey power to an appliance. These cords may
be exposed to frequent bending or the placement of heavy
objects on them that can, particularly over time, break down
the insulation surrounding the power line and the neutral
line. As the insulation breaks down, leakage currents and
arcing can occur between the power line and (he neutral line.
The Consumer Product Safety Commission contends that
hundreds of fires are started each year by such faulty
appliance cords.

Even if the appliance cord incorporates a GFCI, or is
plugged into a2 GFCI, arcing on the load side will not
unbalance the differential transformer and thus will not be
detected by the GFCL As these polential arcing conditions
could be bazardous 1o bealth and safety, it is desirable to
prolect agaiost them, as weil as the ground fault or leakage
currents that would be detected by a GFCL

Since it is desirable 1o deteci arcing currents below the
combustion level, it means that il is necessary to detect
relatively small currents. The development of an arc occurs
in three phases: (1) leakapge current; (2) tracking; and (3)
actua] arcing. It is preferable to open the circuit before
arcing actually occurs, most preferably in the first phase of
a leakape current, which is the goal of this invention.

Trying to detect small leakage currents at a distance could
involve undesired nuisance tripping. Thus, it is desirable to
have the protective arrangement in the appliance cord, rather
than being associated with the electrical supply end of the
circuitry.

In the case of a house electrical supply circuil, il would be
desirable 1o have interruption of the circuit achieved at the
point where electrical power is introduced into the building
to minimize the chances of fire.

SUMMARY OF THE INVENTION

The present invention relates to an electrical sysiem that
includes protection against such leakage currents and arcing
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(geoerally referred to as arcing currents herein), either
separale from or in connection with a GFCI. Preferably, such
arcing protection should be inchuded in an appliance cord
itself, rather than being located at a distance from the
appliance.

In one embodiment, an unshiclded sensing lead is
included in the appliance cord and is insulated from an
unshielded power line and an unshielded neutral lipe.
Preferably, the sensing lead is larger than the power line and
the neutra] line so that no current paths between the power
and neutral lines can be found lo bypass the sepsing lead.
This sensing lead is substantially electrically isolated from
the electrical load of the appliance, although a sepsing lead
integrity checking device, such as a neon glow tube or a
swilch, can be connected between the sensing lead and the
power line. The integrity checking device connects the
power line to the peutral line through the sensing lead, but
any impedance of the integrity checking device is increased
by substantial additional resistance, so that the current flow
is very small, well below the predeiermined magnitude that
would initiate response of the arcing cument protection
arrangement. Thus, although the integrity checking device
does provide a conhection between the sensing lead and the
power line, either the power line and the sensing lead are not
connected except for a brief period for integrity checking
through a switch, or the total impedance between the power
line and the sensing lead is so high that, for practical
purposes of the arcing current profection arrangement, the
‘sensing lead is isolated from the power line and the appli-
ance load.

A rectifier, such as a full wave diode rectifier, may be
connecied between the power line and the neutral line to
provide DC power 10 a circuit opening device, such as a
solenoid coil with normally closed contacts in the power
line. In most situations, it would also be desirable to have the
neutral line opened, so a second pair of normaily closed
conlacts in the neutral line would be actuated by the sole-
noid.

Energization of the solenoid coil may be controlled by a
suitable switching device, such as a silicon controlled rec-
tifier (SCR) having the anode-cathode circuit connected in
series with the solenoid coil. The gate of the SCR coil may
be connecied to the cathode through a suitable resistance
that will bias the SCR 1o a conducting stale when current
flow of a pre-determined magnitude passes through the
resislance, thus providing a current responsive arrangement.
The sensing lead would also be connected to the gate of the
silicon controlled rectifier, usuaily through a limiting resis-
tor. Of course, with a different type of circuil opening device
the sensing lead would be connecied to the control circuitry
therefor.

Wheo the scosing lead has an arciog current produced
therein above the predetermined magnitude, such as by
detecting an arc resulting from a breakdown of the insujation
separating the power line and the peutral line, the SCR will
be gated to a conducting state and the solencid will be
encrgized to open the power line and, usually, the neutral
line as well.

This embodiment of the arcing current protection arrange-
ment may be used indepeandently of a GFCI, although a
GFCI would normally be included somewhere within the
electrical system to protect against ground fault currents. In
addilion, a second embodiment may be provided expressly
for use with a GFCI.

In the second embodiment, a supplemental coil would be
placed upon the core of the differential transformer of a
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GFCI. The sensing lead would be connected to this supple-
mental winding, which is in turn connected to the peutral
line through 8 suitable resistance. If an arcing current above
the pre-deiermined magnitude should ocour in the sensing
lead, the current flow through the supplemental winding
would create an irbalapce in the differential transformer,
which in turn would produce a trip signal in the sccondary
winding of the differential transformer. The trip signal in the
sccondary winding would initiate actuation of a circuit
opening device 10 break the power line and protect against
the hazardous conditions that might be created by the arcing
current.

The number of turns of the supplemental winding may be
varied 10 adjust the sensitivity of the arrangement to arcing
current. Thus, the magnitude of the arcing current which the
circuit opening device will be actuated may be adjusted in
accordance with the desired protection plan. The resistance
in series with the supplemental winding would also be
adjusted in conpection therewith 1o establish the predeter-
mined magnitude of arcing current at which tripping is
desired.

A third embodiment relates to use of the invention to
prolect an entire house or other building, or & separate
clectrically powered unit or area of any sort. With a three
line system, the ground line may be utilized as the sensing
lead. In the cese of a house, the protective circuitry would be
located in the junction box where electrical power is brought
into the house from the electrical supply cables.

These and other objects, advantages and features of this
iovention will hereinafier appear, and for purposes of
illustration, but not of limitation, exemplary embodiments of
the subject invention are shown in the appended drawing.

BRIEF DESCRIPTION OF THE DRAWING

FiG. 1 is a schematic circuil diagram of a first preferred
embodiment of the elecirical system of the present inven-
tion.

FIG. 1A is a schematic diagram of a first embodiment of
the integrity checking device shown in FIG. 1.

FIG. 1B is a schematic diagram of a second embodiment
of the integrity checking device shown in FIG. 1.

FIG. 2 is a schematic circuil diagram of a second pre-
ferred embodiment of the electrical system of the present
invention.

FIG. 3 is a schematic cross-sectional view of a flat
appliance cord illustrating a sensing lead between the power
line and the neutral line.

F1G. 4 is & schematic cross-sectional view similar to FIG.
3 illustrating a third preferred embodiment of the present
invention with the sensing lead enlarged with respect o the
power and neutral lines.

FIG. §is a schematic circuit diagram of the third preferred
embodiment of FIG. 4 where the sensing lead is 2 ground
lead and the invention is utilized in connection with the
electrical supply system for a house or other building.

FIG. 6 is a schematic cross-sectional view similar to FIG.
3 of another embodiment in which both the power line and
neuiral line are surrounded by metallic sheaths which serve
as the sensing lead in the circuits of FIG. 1 or FIG. 2.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

An appliance 11 is schematically illustrated in FIG. 1.
Appliance 11 bas an electrical load 13. Although referred to
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as an appliance load, it should be recognized that the load 13
could be any suitable type of electrical device utilizing a
cord as disclosed berein.

Electrical power for the load 13 of appliance 11 is
obtained from an unshiclded power line 15 and an
unshielded peutral line 17. The power and peutral lines
would normally be encompassed in some type of appliance
cord, an example of which is illustrated in FIG. 3 bereof.

Included with the power and neutral lines is an unshielded
sensing lead 19. Sensing lead 19 is located between the
power line 15 and the neutral line 17, although it is sub-
stantially electrically isolated from the electrical load 13 by
a very high impedance and/or a generally open switch.

As illustrated in FIG. 4, the sensing lead 19' is preferably
larger than the power line 15 and the neutral line 17, The
purpose for this is to prevent the formation of any current or
arcing paths between the power and neutral lines that do not
include the sensing lead.

In some situations, it may be desirable to provide for
checking the integrity of the sensing lead. Accordingly, an
integrity checking device 21 may be connected from the
sensing lead 19 to the power line 15. Any suitable type of
integrity checking device, such as a neon glow tube 22 with
a limiting resistor 24 may be utilized. The impedance of the
indicating device should be sufficiently large 1o limit the
current flow through the integrity checking device to an
amount well below a predetermined magnitude of arcing
current flow selected for actuation of the arcing current
protection arrangement.

Integrity checking device 21 could also be a switch 26 in
series with a suitable limiting resistor 24, in which case not
only the sensing lead integrity but also the operation of the
arc protection arrangement could be tested.

A circuit opening device may be located in the appliance
cord, such as in a plug comnecied (o the appliance cord.
Placing the arcing protection in the locality of the portion of
line being protected aids in minimizing muisance tripping, at
the low level of currents to which response is desired.

Although apy suitzble type of circuit opening device
could be utilized, ip this preferred embodiment solenoid
actuated normally closed contacts, illustrated as the mor-
mally closed switch 23 in power line 15, are employed. In
most applications, it would also be desirable to have the
solenoid open normally closed contacts in the neutral line
17, as represented by the normally closed switch 25.

Energization of solenoid ceil 27 is controlled by a suitable
swilching device, such as a silicon controlled rectifier (SCR)
29. The circuit of anode 31 and cathode 33 of SCR 29 is
connected in series with the solenoid coil 27, Gale 35 of
SCR 29 is conpected 1o the sensing lead 19 and also to the
cathode 33 through a resistor 37. A limiting resisior 39 is
connected between gate 35 of SCR 29 and sensing lead 19.

DC carrent for the solepoid coil 27 is obtained from a
rectifier 41. Any suitable rectifier circuit may be utilized, but
ic this particular situation a full wave rectifier formed by
diodes 43, 45, 47 and 49 is employed. Rectifier 41 is
connected between power line 15 and peutral line 17 to
provide DC current for the solenoid coil 27 and the anode-
cathode circuit of the SCR 29.

When an arcing current in excess of the predelermined
magnitude occurs in sensing lead 19, due, for example, to a
breakdown of the insulation between power line 15 and
neutral line 17, the current through resistor 37 causes the
gale 35 of SCR 29 to bias the anode-cathode circuit of SCR
29 to a conducting state. The resulting current flow through
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the solenoid coil 27 causes the normally closed swilch 23 in
power line 15 to be opened, as well as the normally closed
switch 25 in peutra] line 17, where utilized. In this way, the
existence of arcing currents in excess of the predetermined
magnifude removes the power from appliance load 13 1o
prevent potentially hazardous conditions caused by the
arcing currents.

A test circuit may also be employed to check operation of
the circuit opening device. This test circuil may utilize a
simple switch and resistance from the power line. Although
a single resistor 51 could be employed, in this particular
arrangement a pair of resistors 51 and 53 is employed, so
that a chapge in the input polarity will not preclude testing.
A manually actuatable switch 55 may be connected from the
midpoint of resistors 51 and 53 io the gate 35 of SCR 29.
When this normally opened switch 85 is closed, & current in
excess of the predetermined magnitude will flow through
resistors 51 and 37 (or resistors 53 and 37 in the evenl of
polarity reversal), which will bias gate 35 10 trigger SCR 29
into conduction. Thus, the test circuit may be utilized 1o
verify correct operation of the current responsive SCR 29
and the circuit opening solenoid coil 27.

A second embodiment of the arcing current protection
arrangement, combined with a GFCI 57, is illustrated in
FIG. 2. GFCI 57 employs a conventional differential trans-
former with a transformer core 59, in which the magnetic
fluxes produced by the power line 15' and the peutral line 17"
normally balance one another. (Portions of this circuit cor-
responding 1o the circuit of FIG. 1 are indicated by primed
numerals.)

A secondary winding 61 is also located on the transformer
core 59. If a differential i the flux produced by the current
flowing in power line 15" and neutra} line 17" is detected, the
resultant signal produced in secondary winding 61 will
cause a circuit opening device 63 to open the normally
closed switck 23' in the power line 15 as well as the
normazlly closed switch 25' in the peutral Line 17, if used.

For use with the arcing current protection arrangement, a
supplemental winding 65 is locaied on the differential trans-
former core 59. Supplemental winding 65 is connected
between sensing lead 19 and the neutral line 17'. A suitable
resistor 67 is located in series with the supplemental winding
65.

If an arcing current in excess of the predetermined mag-
nitude is present in sensing lead 19, supplemental winding
65 will unbalance the differential transformer and produce a
signal in the secondary winding 61 to actuate the circuit
opening device 63. In this way, the protection of the embodi-
ment of FIG. 1 against undesired arcing currents is directly
incorporated into the GFCI 57.

A test circuit (oot shown), such as that illustrated in FIG.,
1, may also be incorporated in this embodimeat. Also, it
should be noted that ip some situations the sensing lead 19
could be the ground line (in a three line arrangement), so that
# separate sensing lead would oot be required.

FIG. 3 illustrates one possible type of appliance cords,
although various other forms could also be employed. In
FIG. 3, a flat type of cord is utilized. An insulating sheath 69
incorporates the power line 15, the neuiral line 17 and the
sensing lead 19. In the particular version depicted, each of
the power line 15, the neutral line 17 and the scpsing lead 19
is surrounded by a respective insulating layer 71, 73 and 75.
Any insulation dameging action, such as repeated bending
of the cord or placement of heavy objects on the cord, would
affect the insulation 75, as well as the insulation 71 and 73.
Also, as depicled, it is important to bave the sensing lead
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Jocated between the power line 15 and the peutral line 17.
Since the sensing Jead is initially at the same potential as the
neutral line, if the sensing lead is between the power and
oeutral lines any arcing current will first flow through the
sensing Jead 19.

Of course, other configurations could be utilized, such as
employing a sensing lead that does not have a surrounding
insulation 75, or, possibly, an arrangement in which the
power line 15, the neutral line 17 and the sensing lead 19 are
all potied in ap insulating material.

FIG. 4 shows the same kind of cord as in FIG. 3, except
that the sensing lead 19" is Jarger thap the power line 15 and
the neutral line 17. Correspondingly, the surrounding insu-
lation 75" must be larger, and the insulating sheath 69' would
have 1o be modified to accommodate the differing size lines.
With this arrangement, by proper choice of the size of
sensing lead 19", any arcing or current flow between power
line 15 and neutral line 17 would have to pass through the
sensing lead 19", thus insuring that the power line would be
opened if that current exceeds the predetermined value,

In FIG. 5, the invention is shown utilized in a house
represented schematically at 77. The arcing or leakage
current responsive system is equivalent in detecting arcing
or jeakage currents to that illusirated in FIGS. 2 and 4, with
the exception that the sensing lead 19" is also the ground line
for the system. With this arrangement, the larger ground lead
19" would pick up any leakage or arcing currents, thus
unbalancing the differential trapsformer and cawsing the
circuit 1o be opened. Of course, it should be recognized that
the structure of FIG. 3 or that of U.S, Pat. No. 4,931,894
could be utilized, where the sensing icad 19 or sheath 39 is
also the ground lead for the system. This circuit would be
located in an appropriate location, such as 2 junction box
illustrated schematically at 79.

Power is obtained from & suitable source, shown sche-
matically at 81. A generator 83 is schematically represented
in the source §1.

FIG. 6 illustrates yet another embodiment of the invention
thal may be utilized with (he circuits of FIG. 1 or FIG. 2. In
this version, the power line 15 and peutral line 17 are
enclosed within metallic sheaths 85 and 87, respectively.
Insulating material 89 electrically separates the power line
15 from metallic sheath 85, while insulating material 91
similarly clectrically separates the neutral line 17 from
metallic sheath 87. Insulating malterial 93 then surrounds
both metallic sheaths 85 and 87.

Melallic sheaths 85 and 87 are electrically inlerconnected
to form a sensing lead (o correspond to sensing lead 19 of
FIG. 1 and scnsing lead 19 of FIG. 2. Similarly, the sensing
lead formed by metallic sheaths 85 and 87 may be connecied
o the power line 15 or 15' at the load through an integrity
checking device 21 or 21"

It should be undersiood that various modifications,
changes apd variations may be made in the arrangement,
operation and details of construction of the elements dis-
closed herein without departing from the spirit and scope of
this invention.

What is claimed is:

1. An electrical system of alternating current having an
unshiclded power line and an unshielded neutral line and
including arc protection comprising:

an unshielded sensing lead located between the power line

and the neutral line within an insulating sheath of a cord
conveying energy to a foad;

insulating means to pormally electrically isolate said

sensing lead from the power line and from the peutral
line;
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sensing lead integrity checking means connected from
said sepsing lead 10 the power line for copveying a
current sufficient to indicate that said sensing lead is
capable of conducting leakage current, said integrity
checking means limiting the current therethrough to a
value sufbciently low that it is pot detected as an
undesired leakage current;

circuit opening means to break the power line when

actuated; and

current responsive means connecied between said sensing

lead and the neutral line, said current responsive means
achuating said circuit opening means when a leakage
current in excess of a predetermined magnitude flows
through said sensing lead as a result of a failure of said
insulating means; and a test circuit connected 1o said
sensing lead,

2. An electrical system as claimed in claim 1 wherein said
curren! responsive means comprises & switching device.

3. An clectrical system as clazimed in claim 2 wherein said
swilching device is 2 silicon conirolled rectifier.

4. An electrical system as claimed in claim 1 wherein said
test circuit comprises:

a manually actuatable test switch connected between the

power line and said sensing lead; and

at least one test resistor connected in series with said test

switch.

5. An electrical system as claimed in claim 1 wherein said
integrity checking means comprises a neon glow tube con-
nected in series with a resistor that limits current flow
through said glow tube 1o substantially less than said pre-
determined magnitude.

6. An electrical system as claimed in claim 1 wherein said
inlegrity cbecking means comprises a manually actuatable
swilch that can also be used to test operation of the arc
prolection arrangement.

7. An elecirical systemn as claimed in claim 1 wherein said
circuit opening means comprises;

pormally closed contacts in the power line; and

a solenoid coil to open said contacts.

8. An electrical system as claimed in claim 7 wherein said
currenl responsive means comprises a silicon controlled
rectifier baving the anode-cathode circuil connected in series
with said solenoid coil.

9. An electrical system as claimed in claim 1 wherein said
current responsive means comprises a differential trans-
former with a supplemental winding connected between said
sensing lead and the peutral line.

10. An electrical system as claimed in claim 1 for use with
an appliance and said cord conveying epergy is an appliance
cord for the appliance.

11. An electrical system as claimed in claim 1 wherein
seid sensing lead is Jocated between the power line and the
peniral line in a flat cord.

12. An elecurical sysiem as claimed in claim 1 wherein
said circuit opening means also breaks the neutral line when
actuated.

13. An clectrical system as claimed in claim 1 wherein
said sensing lead is physically larger than the power line and
the peutral line.

14. An electrical system as claimed in claim 13 wherein
said sensing lead is the ground line of a three-line system.

15. An electrical system of alternating current having an
unshielded power line and an unshielded peutral line and
including arc protection comprising:

electrically conduclive sensing means located between

the power line and the neutra] line;
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insulating means to pormally elecirically isolate said
sensing means from the power line and from the peuiral
line;

sensing means integrity checking means connected from
said scnsing meaas to the power lice for conveying a
current sufficient io indicale thal said sensing means is
capable of conducting leakage current, said integrity
checking means limiting the current there through to a
value sufficiently low that it is pot detecied as an
undesired leakage current; wherein said integrity
checking means comprises a neon glow tube connected
in series with g resisior that limits current flow through
said glow tube to substantially less than said predeter-
mined magnitude;

a rectifier circuit connected between the power line and
the neutrz] line;

a solenoid coil, energization of said solenoid coil opening
a normally closed swiich in the power line;

a silicon controlled rectifier, the anode-cathode circuit of
said silicon controlled rectifier connected i series with
said solenoid coil across the ouiput of said rectifier
circuit, the gate of said silicon controlled rectifier
connected to said sepsing means; and

a resistor connected hetween the gate and the cathode of
said silicon controlled rectifier, wherein 2 leakage cur-
rent above a predetermined magaitude flowing through
szid sensing means creates a voltage drop across said
resisior that biases said silicon controlled rectifier 1o a
conducting state, thereby permitting current flow
through said solenoid coil to open said normally closed
swilch in the power Jine. ‘

16. An electrical system as claimed in claim 1§ wherein

said rectifier circuit comprises a diode full wave rectifier.

17. An electrical system as claimed ip claim 15 and
further comprising a test circuil connected to said sensing
lead.

18. An electrical system as claimed in claim 17 wherein
said test circuil comprises:

a pair of lesl resistors connected between the power line

and the neutral line; and

a manually actualable test switch conpected from the
midpoint of said test resistors to the gate of said silicon
controlled rectifier.

19. An electrical sysiem as claimed in claim 15 wherein
said integrity checking means comprises a switch in series
with a resistor that also serves to test operation of the arc
proleciion arrangement.

20. An electrical system of alternating current having a
ground fault circuit interrupter with an unshielded power
line and an unshielded neuiral line and including arc pro-
tection comprising:

a differential transformer having a pair of opposed pr-
mary windings and a secondary winding located on the
core thereof;

circuit opening means to break the power line when a trip
signal is produced in said secondary winding by an
imbalance in szid differential transformer;

ap unshielded sensing lead located between the power line

and the neutral line within an insulating sheath of a cord -

conveying energy to a load, said sensing lead being
substantially electrically isolated from the load being
energized through the power line and the neutral line to
preclude undesired tripping of said circuit opening
means;
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insulating means to pormally clectrically isolate said
sensing lead from the power line and from the neutral
line; and

a supplemental winding located on the core of said

differential iransformer, said supplemental winding
connecied between said sensing lead and the peutral
line to create an imbalance in said differential trans-
former and open the power line when a leakage current
in excess of a predetermined magnitude flows througb
said supplemental winding as 2 result of a failure of
said insulating means and an integrity checking means
connecied {rom said sensing lead to the power lLine.

21. Anp electrical system as claimed in claim 20 wherein
said integrity checking means comprises & neon glow tube
connected in series with a resistor that hmits current flow
through said glow (ube io substantially less thap said pre-
determined magnitude.

22. An clectrical system as claimed in claim 20 and
furtber comprising a test circuil connected to said sensing
lead.

23, An electrical system as claimed in claim 22 wherein
said fest circuil comprises:

a pair of test resistors connected between the power line

and the neutral line; and

a manually actuatable tesi switch comnecied from the

midpoint of said test resistors to said sensing lead.

24. An clectrical system as claimed in claim 20 wherein
said sensing lead is physically larger than the power line and
the neutral line.

25. An alternating current clectrical system having a
power line and a neutral line and including arc protection
comprising:

a first metallic sheath around the power line;

first insulating means between the power line and said
first metallic sheath;

a second metallic sheath around the neutra] line, said first
and second metallic sheaths being clectrically con-
pected 1o provide a sepsing lead;

second insulating means between the neutral line and said
second metallic sheath;

third insulating means surrounding said first znd second
metallic sheaths;

sensing lead integrity checking meaps connected from
said sepsing lead to the power line for conveying a
current sufficient to indicate that said sensing lead is
capable of conducting leakege current, said integrity
checking means limiting the current therethrough 1o a
value sufficiently low that it is not detected as an
undesired leakage current; a test circuil connected o
said sensing lead;

circuit opening mecans to break the power line when
acmated; and

current responsive means connected between said sensing
iead and the peutral line, said current responsive means
actuating said circuit opening means when a leakage
current in excess of a predetermined magnitude fows
through said sensing lead as s result of a failere of said
insulating means.

* Ld * * *
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BakersHostster L

Washington Square, Suite 1100
1050 Connecticut Avenue. N.W,
Washington, DC 20036-5304

T 202.861.1500
January 31, 2007 F 202.861.1783
www.bakariaw.com

William C. B
VIA FACSIMILE & FEDERAL EXPRESS Wiliam C. Bergmann

e-mail: wbergmann@bakeriaw.com

Long Zhang

Chief Executive Officer

Shanghai ELE Manufacturing Corporation
No 1, Lane 2933 Hugingping Rd,
Zhaoxiang Town, QingPu,

Shanghai, China

postcode: 201703

Re: United States Patent No. 6,292 337 (Legatti)
QOur Reference: 77237.0003

Dear Mr. Zhang:

We are the intellectual property counsel for Technology Research Corporation (TRC) of
Clearwater, Florida, United States. TRC is the owner of United States Patent

No. 6,292 337 (the '337 patent), titled Electrical System With Arc Protection. A copy of
the "337 patent is enclosed for your reference. The claims of the '337 patent are
directed towards electrical safety devices such as Leakage Current Detectors and
Interrupters (LCDIs), which are found on the power cords of room air conditioners
imported and sold in the United States.

Under United States law, any manufacture, use, sale, offer for sale, or importation of a
product covered by a United States Patent constitutes infringement. A patentee may
seek damages and injunctive relief for patent infringement. Further, an infringer who
has knowledge of a patent and continues infringement is a willful infringer, against
whom treble damages and attorney fees may be assessed. .

It has recently come to our attention that your company is manufacturing, selling and
importing into the United States LCDIs similar to the ones covered by the ‘337 patent.

It is our belief that these devices infringe our client's patent. We are therefore writing to
insist that your company immediately cease any further infringing activity with respect
to the "337 patent, including any manufacture, use, sale, offer for sale, or importing of
these devices into the United States. Further, with respect to prior infringing activities,
we ask that you provide us with an accourting of the number of units manufactured and
sold, as well as the names and addresses of those to whom such units have been sold,
so that we may calculate a reasonable settlement amount for such past damages.

Cincinnan Cleveiany Columbug Costa Mesa Denver  Houston  Les Anpeles New York  Qrlange Washingior, DC
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Ws ask that you advise us, in writing, of your agreement to terminate your company's
infringing activities in relation to the patent within 20 days of receipt of this letter.

Best regards,
BAKER & HOSTETLER LLP

ko e

William C. Bergmann

WCB/nmp

Enciosure
501251605,
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