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UNITED STATES DISTRICT COURT
CENTRAL DISTRICT OF CALIFORNIA

OSRAM SYLVANIA, INC,,
Plaintiff,
V.

AMERICAN INDUCTION
TECHNOLOGIES, INC.,

Defendant.

CV(9-8748 R(VBKX)
CASE NO.:

COMPLAINT

‘The plaintiff, OSRAM SYLVANIA Inc. (“Sylvania™), brings this Complaint-

alleging patent infringement against the defendant, American Induction Technologies, -

Inc. ("AITI”), as follows:
1/
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1. The plaintiff, Sylvania, is a corporatioﬁ organized under the laws éf the
State of Delaware, with a principal place of business at 100 Endicott Street, Danvers,
MA 01923. | '

2. The defendant, ATTL is a corporation otganized under the laws of the
State of _ o
California, with a principai place of business at 2750 E. Regal Park Dr., Anaheim, CA

“92806.

JURISDICTION AND VENUE

3. This is an action for patent infringerhent arising under the Patent Act, 35

U.S.C. § 1, et seq. This Court has subject matter jurisdiction over this action pursuant
to 28 U.S.C. §§ 1331 and 1338.

4. The Court has personal jurisdiction over the defendant in that it is
organized under the laws of the State of California, has a principal lz;lace of business in
California, and/or has committed acts within California and this judicial district giving
rise to this action.

| 5. Venue is proper in this District pursuant to 28 U.S.C. §§ 1391 and 1400
because the defendant has a principal place of business here and/or has committed acts

of infringement here.

ALLEGATIONS
6.  Sylvania is the owner by assignment of United States Patent Number

5,834,905 entitled “High Intensity Electrodeless Low Pressure Light Source Driven -

By A Transformer Core Arrangement,” which issued on November 10, 1998 (“the

‘905 Patent”). A true-and accurate copy of the ‘905 Patent is attached as Tab A. -

7. ATITT has infringed, and continues to infringe, the ‘905 Patent by making,

using, selling, and/or offering to sell products, including at least its 120W induction

|| lamp contained in its Cobra Head fixture, Model LC-S106-WR-120W-120V, covered

2
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1| by the clams of the ‘905 Patest in this district and eisewhere, and will continue to do

so unless enjoined therefrom by this Court.

8. AITI has also infringed the ‘905 Patent by contributing to the
infringement of that Patent by others and/or by inducing others to infringe the ‘905
Patent. _ '

9. Upon information and belief, ATT’s continued infringement of the ‘905
Patent, whether direct, contributory, and/or by inducement, has been and continues to
be knowing and willful. .

10.  Sylvania has been irreparably harmed to an extent not yet determined by
AlTl’s infringement, and will continue to be irreparably harmed in the future unless
AITI is enjoined from its activities by this Court. '

1
| PRAYER FOR RELIEE
WHEREFORE, Sylvania prays that the Court:
A.  Enter Judgment that AITI has_ infringed U.S. Patent No. 5,834,905;

B.  Enjoin AITI and its officers, agents, servants, employees, subsidiaries,

and those acting in concert with them, from committing the aforesaid acts of
infringement; - | |
C.  Order AITI to pay damages adequate to compensate Sylvania for its
iﬁﬁringement of the patent-in-suit, including a reasonable royalty and/or lost profits;
D.  Award Sylvania treble damages as provided in 35 U.S.C. § 284;
“E.  Find that this case is exceptional and award Sylvania its costs in this
action together with reasonable attorneys’ fees as provided in 35 U.8.C. § 285; and -
F. . Grant Sylvania its costs and such other further relief as the Court may
deem just and proper. |
1
-
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JURY DEMAND

OSRAM SYLVANIA Inc. demands a trial by jury on all issues so triable.

Date: November 3o, 2009

ORBACH, HUFF & SUAREZ LLP

//%u

Colin Barr, Esq.
Attorneys of Record for Plaintiff, OSRAM
SYLVANIA, INC.
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“United States Patent o (5 Patent Number:

©riae

5,834,905
Godyak et al. 145] Date of Patent: Nov. 10, 1998
[54] HIGH INTENSITY ELECTRODELESS LOW FOREIGN PATENT DOCUMENTS

[75]

(73]

(21]
[22]

{60

1)
i57]
o8]

[56]

4,180,763 12/1979 Anderson ...

PRESSURE LIGHY SOURCE DRIVEN BY A
TRANSFORMER CORE ARRANGEMENT

loventors; Valery A. Godyak; Benjamin
Alexandrovich, both of Brocokline;
Robert B. Picjak, Wayland, all of
Mass.: Kugene Siatnic, Mugnich,
Gergany

Assipuee: Osram Sylvapia Inc., Danvers, Mass,
Appl, No.: 624,043
Filed: Mar. 27, 1356

Related U.S. Application Data

Provisfonsl application No. 60/003,827 Sep. 15, 1985.

i, C1.° HOLJ 65/04
CE 80 &) R — 315/248; 315/257; 3150344
Field of Search .cvcunnicicnn.. 315/248, 267,

315/344, 39, §7, 62
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3,500,118 371970 Anderson .

3,987,334 10/1976 Anderson .
4,087,764 4/1977  Anderson .

L5267 X
e 318/248
. 315/248
w 15248
.. 325/248

4,253,047 2/1981 ‘Walker et al, ...
4,864,194  9/1989 Kobaynshi el nl,
5,146,140 91992 Picjak el al ...

e 315057

794151 41995 Jupan .
794152 4/1095 Japan .

OTHER PUBLICATIONS

1. Schicjen, Inductively Coupled Fluorescont Lamps: “The
QL Lighting System’, (uo date).

Netten, A., Verhelj, C. M, (1991), The Operaling Prnciples
of the Philips QL Lamyp System, pp. 1-15.

Anderson, Jolm M., Blectrodeless Tlucrescent Lamps
Eixclicd by Solenoidal Electdc Flelds, Iluminatiny Bagi-
neering {Apr. 196%), pp. 236244,

Primary Examiner-—Benny T, Lee
57] ABSTRACT

An electric lamp assembly includes an electrodeless lamp
having a closed-loop, tsbular envelope enclosing merenry
vapor and & buffer gas at a pressure less than sboul 0.5 tosr,

a lransformer core disposed around the lamp envelope, an

input winding disposed on the transformer core and & radio
frequency power source coupled to the fnput winding, The
radio frequency souzce snpplies sufficient radio frequency
smergy to the mercury vapor and the buffer gas to produce
in the lamp envelope & discharge having a discharge current
equal to of groaler than about 2 amperes. The electrodeless
lamp preferebly includes a phosphor on 2n inside surface of
{be lamp envelope for emilticg raciation iu a predelermined
wavelength range In eesponse to ultraviolet radiation emilted
by e discharge.

32 Clabns, 3 Drawing Sheets

| FYHIBIT A~
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HIGH INTENSITY ELECTRODELESS LOW
PRESSURE LIGHT SOURCE DRIVEN BY A
TRANSFORMER CORE ARRANGEMENT

CROSS-REFERENCE TO A RELATED
APPLICATION

This application claims the beneit of U.S, Provisional
Application No. 60/003827, filed Sep, 15, 1995,

HELD OF THE INVENTION

This invention relates to electric lamps and, more
particulacly, to 4 low pressure, high intensity fluorescent
light souxce that can produce considerably more light per
unit lenpth than conventional electroded fAuorescent lamps.

BACKGROUND OF THE INVENTION

Very high output (VHO) Buorescent lamps and meta]
helide bigh intensily discharge {(HID) arc lamps provide
cfficiont, high lumen output and good color rendering, The
VHO fluorescent famp {s based on ¢conventional electroded
fluorescent techoology. For the electrodes to have a long life
(sbowt 10,000 hours), the buffer gas pressure in thess lamps
is about 2 foer, and the discharge current is typically less than
1.5 amperes. To mindmize sattration in vliraviolet radiation
and thus provide acceptable sfficacy, VE2O fluorescent lamps
operale with a relatively light gas, such as neon, at buffer gas
pressures of about 2 torr. The requirements for long fife and
efficacy limit the parameter space in which these lamps can

2
No, 3,087,334 issued Oct. 19, 1976 to Anderson; snd
Anderson, fHuminating Engineering, Aprit 1969, pages
236-244, An electrodeless, inductively-coupled lamp
includes a low pressure mercury/buller gas discharge in a

5 discharpe tube which forms a contiouous closed electrical

10

[
h

operale, and uitimately this resteicts the maximum axial light

dengity that these lamps can produce efficiently. Thus, VHO
fhworescent lawps are relatively long for the amount of light
they produce, and their efficacy is moderats, typically no
more than about 70 lumens per wall, However, because
VHO Bucrescent lamps can be tailored to provide a uniform,
stable snd rich color spectrnm, they are widely used in Jarge
stores where pood, stable color renderieg and instant turn on
and dwm off are required,

The metal halide HID lamp is an arc lamp that is con-
siderably more compact than the VHO fuorescent lamp. The
overall length of the entire lamp (inchiding slzroud) may be
about 8 or 10 inches. The life of an HID ]amp is typically
7,000 to 10,000 hours. HID lamp operation is quils differext
from that of Jow pressure fiucrescent lamps in thal the HID
dischargs typically operates at a gas prossure of a few
atmospheres. Since it takes aboul 5-10 minutes to build up
this gas pressure, the HID lamp does no! emit substantial
light immediately, Additionally, if power fs interrupted, even
for an instant, HID lamps may require 10 or more minutes
to restart. Furthermore, the color rendering and overall
lumen ouiput of HID lamps is somewhat variable over life,
and the lamps should be replaced at the end of life 10 avoid
possible catastrophic failare of the hot tamp. The HID larp
is widely nsed in outdoor applications such ss sireel lamps,
funnels and stadinms.

Az inductively coupled fluorescent lamp known as the QL
Eghting systers includes a lamyp envelope baving the shape
of a conventional Incandescent lamp with 2 reentrant cavity,
a power congrler positioned in the resntrant cavity and a high
frequency generator. The QL lighting system 15 relatively
complex I construction and requires cooling, In addition,
the QL lighting system typically operates at a frequency of
2.65 MHz, a frequency at which core must be taken fo
prevent radio frequency interference. -

Electrodeless fluorescent lamps are disclosed in U.8. Pat,
No. 3,500,118 issued Mar. 10, 1970 o Anderson; U.S. Pat,

&

n

path. The path of the discharge be goes through the center
of one or more toroidal ferrite cores such that the discharge
whbe becomes the secondary of a transformer, Power is
coupled to the discharge by applying a simsoidal voltage to
a few tums of wire wound around the toroidal core that
encircles the discharge tube. The current through the pri-
mary winding creates a tims varying magnetic fux which
induces alomg the discharge tube a voltage that maintains the
discbarge. The inner sudface of the dischargo tube is coated
with a phosphos which emils visible light when irradiated by
photons emitted by the exciled mexcury gas afoms.

"The electrodeless lamp deseribed by Anderson has &
discharge current bebween 0,25 and 1.4 ampers, and 4 buffer
£as pressure between 05 and 5 torr. Argon was used a5 a
buifer gas in the electrodeless lamp described by Anderson.
In addition, about 2.5 kilograms of forrite material were used
10 energize a 32 watt discharge in the electrodeless lamp
deseribed by Anderson. The lamp parameters described by
Anderson produce & Jamp which has high core loss and
therefore is extremely inefficient. In addition, the Anderson
lamp is impractically heavy becanse of the ferrite material
used in the transformer core.

SUMMARY OF THE INVENTION

According to the present invealion, an electric lamp
sssetnbly comprises an slectiodeless lamp including a
closed-loop, tubular Iarap envelope enclosing mercury vapor
and o buffer gas at a pressure less than about .5 tom, a
transfoemer ¢ore disposed around the lamp envelepe, an
input winding disposed on the transformer cors aad n radic
frequoncy power source coupled lo the input winding. The
radio frequency source supplies sufficient radio frequency
energy Lo the mercury vapor and the buffer gas 1o produce
in the lamp envelope a discharge having a dischazge current
equal to or greater than aboul 2 imperes.

Preferably, the slecirodeless lamp includes  phosphor on
an inside surface of the lamp envelops for emilting radiation
in a predetermined wavelength range in response to ultra-
violet radiation emitted by the discharge. The la.mp envelope
preferably has a cross sectional dimension in 2 range of
sbout 1o 4 inches. I a first embodiment, the Iamp envelope
has an oval shape. Jo a second cmbod]menl, the lamp
sovelops comprises firs! and second pacallel tubes joined at
their ends to form a closed loop, The buffer gas is preferably
a noble ges such as kryptoa.

The radio frequency power source preferably has a fre-
quency ina Tangs of about 59 kHz {o sbout 3 MHz and, more
preferably, In a range of about 100 kilz to about 400 kHz.
The transformer core preferably has a toriodal configuration
that encircles the lamp euvelope. Preferably, the transformer
core comprises a ferrite waterial. The core power loss is
preferably less tham or equal 1o 5% of the tofal power
supplied by the radio frequency power source.

According 1o another aspect of the invention, an eleciric
inmp assembly comprises an electrodeless lamp mcludmg &
tubular famp envelope enclosing mercury vapor and a buffer
g5 at a pressuze less than about 0.5 torr. The lamp envelope
comprises first and second parallel tubes, which may be
straight tubes, joined at or near one end by a first {ateral tube
and joined a1 or near the other end by 2 second lateral tube
to form a closed foop. The elecldc lamp assembly further
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comprises & first transformer core disposed around the first
Iateral tube of the lamp envelope, a second transformer core
disposed sround the second lateral mbe of the lamp
savelops, first and second fopul windings disposed on the
first and second traasfonmer cores, respectively, and a radio
frequency powsr source coupled 1o the first and second input
windings. The radio frequency power source supplies suf-
ficient radio frequency energy to the mercry vapor and the
buffer gas to produce in the fomp envelope a discharge
kaving a discharge current equsl 1o or greater than about 2
amperes. .

According to yet amother aspect of the invention, a
method 1s provided for operating an electric lamp compris-
ing an slectrodeless lamp including a closed-foop, tubular
lamyp envelope enclosing a buffer gas and mercury vapor,
The method comprises the steps of establishing in the lamp
envelope a pressure of the mercury vapor and the buffer gas
less than sbout 0.5 torr, and inductively coupling sufficient
radio frequency energy 1o the wercury vapor and the buffer

_gas to producs in the lamp envelope a discharge having a
dischaxge curcent equal fo or greater than about 2 ampercs.

According to a further aspect of the inventian, an electric
lamp assembly comprises au eleclodeless lamp including &
closed-ioop, tubular lamp envelope enclosing mercury vapor
and a buffer gas at a pressure less than abouf 0.5 tor, and
means for inductively coupling sufficient radio frequency
energy lo the mercury vapor and the tuffer gas to produce
in the lamp envelops a discharge having a discharge curmrent
equal to or greater than about 2 amperes.

BRIEF DESCRIPTION OF THE DRAWINGS

Yor a better understanding of the present invention, ref-
crence is made to the sccompanying drawings, which are
incorporated heveln by reference and in which:

FIG. 1 is a schematic representation of a first embodiment
of an slectrodeless fuorescent lamp in accordance with the
invention; .

¥IG. 2 is a schematic diagram showing electrical connec-
tions fo the electrodeless fmorescent lamp of the present
invention;

FIG. 3 is a schematic diagram of an electrodeless fluo-
rescent lamp in accordance with a sacond embodiment of the
invention;

¥IG. 4 i5 a graph of lumens and lJumens per watl as a

Tenction of discharge puwer for the electrodeless fluoreseent -

lamp of FIG. 3; and

FIG. 5 is a graph of discharge volts, core foss and power
Factor as a funclion of lamp power for the electrodeless
fuorescent Jamp of FIG. 3.

DETAILED DESCRIPTION

A first embodiment of a discharge lamp in accordance
with the present invention is shown in FIGS, 1 and 2. Alamp
16 includes & lamp envelope 12 which has a tubular,
closed-loop configuration and is electrodeless, The lamp
envelope 12 cncloscs a discharpe region 14 (FI1G. 2) con-
taining n buffer gas and mercury vapor. A phosphor coating
16 (FIG. 2} is typicadly formed on the iuside surface of lamg
envelope 12, Radio frequency (RF) energy from an RF
source 21 (FIG. 2) s inductively coupled to the electrodeless
lamp 1¢ by n first iransformer core 22 and a second
trapsformer coro 24, Hach of the transformer cores 22 and 24
preferably has a toroidal configuration that surrounds Jamp
eavelope 12, The RF source 26 is connected 1o a winding 30
(F1G. 2) on first transformer cors 22 and is connected to a

a0
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winding 32 (FIG.-2) on second transformer coré 24. A

-conductive sirip 26, adhered o the outer surface of lamp

envelope 12 and electrivally connected to RF source 20, may
be utilized fo assist in starting a discharge in electrodeless
Jamp 10.

In operation, RF coergy Is inductively coupled to a low
pressire discharge within lamp envelope 12 by ithe trans-
former cores 22 and 24. The electrodeless lamp 10 acts as a
secondary cirenil for each transformer. The windings 3¢ and
32 are preferably driven fn phase and may be connected in
parallel as shown in FIG. 2. The transformers 22 and 24 are
positioned on lamp envelope 12 such that the voliages
induced in the discharge by the fransformer cores 22 and 24
add, The RF current through the windings 30 and 32 creates
a time-varying magnetic flux which induces along the lamp
emvelope 12 a voltage that maintains a dischargs. The
dischaxge within Jamp envelope 12 emits ultraviolet rmdia-
tion which stimulates emission of visible light by phosphor
coating 16. In this configuration, the lamp envelope 12 is
fabricated of a majerial, such as glass, that transmits visible
lght, Ope snitable giass is Pyrex (tradesame) a heat-
resistant and chemical-resisiant glass. Allernatively, the
envelope may be constructed from a soft glass, such as
soda-lime, with an interpal surface coated with a bamier
layer, such as aluminum oxide. In an aliernative
configuration, the electrodelsss famp is used as a sourers of
uitraviolet radiation. In this coafiguzation, the phosphor
coating 16 is amitied, and the lamp envelope 12 is fabricated
of an uliraviolei-transmissive material, such as quartz.

The laxap envelops preferably has a diameter in the range
of about 1 inch to about 4 inches for high lumen output. The
fill material comprises a buffer gas and a small amount of
mercury which produees mercury vapor. The buffer gas is
preferably a noble gas and is most preferably krypton. It has
been found that krypton provides hipher lumeps per walt in
{he operation of the lamp al moderate power loading. At
higher power loading, use of argon may be preferable. The
Tamp eavelope 12 can bave any shape which forms a closed
loop, including an oval shape as shown in FIG. 1, a circular
shape, an elliptical shape or a series of straight tubes joined
fa form a closed loop as described below.

The transformer cores 22 and 24 ere preferably fabricated
aof a high permeability, low loss fersite material, such as a
manganese zine fecrite. The trunsformer cores 22 and 24

form a closed-loop around lamp envelope 12 and typically -

have a toroidal configuration with a diameter that is stghily
larger than the outside diameter of lamp envelope 12, The
cores 22 and 24 are cut in order 1o instali them on lamp
envelope 12, The cut ends are preferubly polished in order
io minimize any gap between the ends of each transformer
cors after installation on lamp envelope 12, ‘
Becanse the forrite material of the transformer cores is
yelatively expensive, it is desirable to limit the smount used.
In one approach, & small section of the lamp envelops is
necked down to a smaller diameler and a transformer core of
smaller diameter is positioned on the smaller dizmeter
section of the lamp eavelope. The length of the smaller
diameter section of the lamp envelope should te kept 10 a
minimum in order to mininrize the discharge voltage. In

-another approrch, asingle ransformer core is used to couple

RE energy to the discharge.

The windings 30 and 32 may each comprise a few lurms
of wire of sufficlent size {0 carry the primary curreni, Eavh
trapsformer is configured 1o step down the primary voltage
and 1o step up the primary cureent, typically by 2 fuctor of
about 5 to 10, Typically, the primsary windings 30 and 32
may each have about 8 to 12 furns.
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The RF source 20 is preferably in 2 vange of about 50 kHz
to 3 MHz and is most preferably in a range of about 100 kFz
to about 400 k¥fz. By way of examgple, a primary voitage in
8 range of about 100 to 200 volis ard a prmary current of
gbout 1 ampere may produce a discharge voltage of 20 to 30
volls and a discharge currest om the order of about 5
AMPEIES.

The electric lamp assembly of (he present invention
utilizes a combination of parameters which produce high
lumen oulpw, high lumens per walt, low core loss and long
operating 1ifs. It has been determined that -a buffor gas
pressure less than sbout 0.5 {om and a discharge current
equal 10 ‘or greater than about 2.0 amperes produces the
desired performance, Preferably, the buffer gas pressurs is
equal o or less than about 0.2 tory, and the discharge cuxrent
is equal to or greater than aboul 5.0 amperes. At large fube
diameters, the performance of the lamp assembly of the
present invention meets or excseds the lumen cutput and
lumens per watt performance of conventional very high
outpul cleciroded fluorescent lamps,

1t has been found Imporiant te minimizs discharge voltage
in an inductively conpled discharge, because ferrite core loss
increases sharply with discharge voltage. The keavicr atomic
weight of the buffer gas, the larger lube diameter and the
higher corren! operalion in comparison with prior art elec-
trodeless finorescent lamps reswlt in decreased discharge
voltage. The lamp of the present invention requires only 0.4
kilograms of ferrile material fo energize a 120 watt dis-
charge. The core loss in this configuration is about 3%. In
general, lhe trapsformer core power loss is typically less
than or equal to 5% of the total power supplied by the RF
source in the lamp of the present invention, Furthermore, the
ratio of transformer core volume to dischargze power is
typically less than 1 cubic centimeter perwalt in the Jamp of
the presen! invention. : .

Analysis of {be lamp of the present invention indicates
that the correct choice of dischatge current has a crucial

28

35

effect on the ferrile core loss thal occurs when driving an -

fnductive discharge. The jssue of femile core loss and
discharge current can be understocd fom the following
anafysis, Generally speaking, low pressure dischaiges have
a pegative voltage/curent characteristic, Thus, discharge
voltage V, is 1elated o the discharge current I, such that

discharge vollage 'V, Is proportional to 1,7* where k repre- 4

sents the-power of the relation between discharge voltags
and discharge current, Since voltage and current are approxi-
malely in phase, discharge power P, is proportional to 1,275,
Ferrite core loss P, is proportivmal to the nth power of
discharge voltags V,, which iz equal to the primary voliage
divided by the number of tumns on the transformer core.
Thus, P, is proportional to V", {where n represents the
power of the relation between core loss and discharge
voltage) which io turn is proportional to 1,7, The ratic of
PP, can be wrilten as

Emp P 0

Typlcally, 0.2<k<04 and 2.5<n<3.1. Teking k=03 and
n=2.8 as represenlative values, the expression for E sbove
reduces to

a4

For a given ferrite cowe, increasing discherge curent from
0.5 apap to 5 amperos pravides a reduction fu & by 107"%, or
about 30 times less core loss. This analysis explains the
greater coupling efficiency that is obtaiped at higher dis-
charge eurrent. However, this does not imply that simply

5

3
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Increasing the discharge current im prior art electrodeless
finorescent lamps would produes desirable lamyp perfor-
mance, T is also important to have the discharge power
efficiently converted io ultzaviolet radiation. To obtain effi-
cienml production of ultraviolet radiation from mercury at
figh current, ¥ is {mporlant that the buffer gas pressure be
less than about 0.5 forr. Thus, it is important to combine high
dischorge cirvent with low buffer ges pressure. Preferably,
the dischasge current I, should be cqual o or greater than
about 2.0 ampexes, and fhe buffer gas pressure should be less
thaa about 0.5 torr. ’

Starting of a discharge in the electrodeless Huorescent
lamp of the present invention is relatively easy, The ouniput
voltage of the RF source prior fo starling of a discharge is
typically two fo-three limes the operaling vollage. This
voltage applicd fo conductive strip 26 on lamp envelops 12
is sufficient to initiste a discharpe, Other starting devices
may be utilized withia the scope of the present invention. If
desired, the conductive strip or other starting device may be
switched out of the lamp circuil aBler inifiation of 2 dis-
charge, | )

An example of an electrodeless fluorescent lamp in accor-
dance with the present lovention is described with refersnce
to the counfiguzation of FIGS. 1 and 2. A lamp envelope
consisted of & clossd-loop discharge glass tube Alled with a
noble gas and mercury vapor, with the inside surface of (he
lamp envelope coated with phosphor, The length of the
discharge path was 64 cenlimeters (cm), and the tube outside
diameter was 38 mitlimeters (mm). The Jamp envelope was
filled with krypton at ¢ pressure of 0.2 torr and about 6
millitorr of mercary vapor. Two toroidal ferrite cores (P-type
made by Magnetics, a Division of Spang and Company}
were cut into two pisces with the end of piece ground flat.
Bach toroidal core was assembled around the Iamp envelope
with six primary furns of wire wrapped aroand each ferrile
core. The cores had an vatside dismetor of 75 mm, an inside
diameter of 40 mm and o thickness of 12.6 mm, with 2 tolal
cross section for the two cores of 4.4 squarte centimeters, The

lamp was driven with a sinusoide! signal RF source al 2

frequency of 250 kiz. The performance of the tamp vnder
one set of operating conditions wes a3 follows, Dischaspe
current was 5 amperes; discharge power was 120 watts, 1.8
walts per centimeter; Hght output was 10,000 umess;
Tumens per watt was 80; ratio of core power loss to discharge
power was 0,054; core volume was B0 cubic centimeters;
ratio of core volume to discharge power was 0.67 cubic
centimeters per watt; dischargs voltage was 25 volts RMS;
discharge fiold was 0.37 volts per centimeter; core fux
density was 500 gauss; cors lass was 6.5 watts, 0.08 watts
per cubic centimeter; and fotal power was 126.5 waits.

A second embodiment of an electrodeless high intensity
Anorescent lump in accordance with the invention is shown
in FIG, 3. An eleclrodeless lamp 50 comprises 2 lamp
envelope 52 including two straight tubes 54 and 56 in a
paralle] configuration, The tubes 54 and 56 are sealed at each
end, are igterconnected at or near one snd by a lateral fibe
58 und are inferconaected al or vear the other eud by & lateral
tube 60, Each of the tubes 58 and 60 provides gas commu-
nication between lubes 54 and 56, thereby forming a closed-
loop configuration. The straight tubes 54 and 56 have an
jmporismt advaniage aver other shapes in that they ave easy
to make and sasy io coat with phosphor. However, as noted
above, the lamp ¢an be made in nlmest any shaps, even an
asymmetricel one, that forms a closed-Inop dischasge path.
In 4 preferred embodiment, each of the tubes 54 and 56 was
40 ¢m long and 5 om in diameter. The Jateral tubos, 58 and
&0 were 3.8 cm Jong and 3.8 cm in diamster. Increasing the
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diameler of tubes 84 and 56 deceesses discharge voltage and
theraby decreases ferrite losses. Reducing the diameter of
tubes 88 and 60 1o 3.8 cm decreases ferrite sizes and also
decreases ferite losses.

The lamp shown in PIG. 3 was filled with 0.2 torr krypton
buffer gas and 6 millitorr of mercury vapor. A lransformer
core £i2 was mounted around lateral tube 58, and a traps-
former core 64 was mounted around lateral tubs 60, Bach
transformer core was a BE2 toroidal ferrite cote that was cut
into two pieces wiib its ends polished. A primary winding of
eight furns of wire was wrapped around each ferrite core.
Each core had an outside dismeter of 8.1 cm, an inside
dismeter of 4.6 ¢, 2 cross seclion of 4.4 ern® and a volume
of 88 cm® The primary windings were driven with a
sinusoidal R¥F source at a frequency of 200 kHz connected
as shown in FIG, 2,

Lwmen output and lumeas per watt (LPW) for the lamp of
FIG. 3 are plotied in FIG, 4 a5 a function of dischorge power.
Lumen oulput 5 indicated by curve 70, and lumens per watl

are indicated by curve 72. The measurements were made at >

40° . cold spot femperature afier 100 hours of lamp
operalion. As shown in FIG, 4, lumeu output increases with
discharge power, while lumens per watl peaks at 150 walls,
At peak LFW, 14,000 lurnens are produced with wn efficacy
(including ferrite core loss) of 92 LPW. The axial lnmen
density at this LPW is 415 lnmens per inch, which is 2.75
fimes greater than a conventional VHO fucrescent lamp.
Discharge current at 150 walls is abou! 6 amperes. Operation
with the parameters disclosed herein makes it possible for
the Jamp of the present inveation to achisve relatively high
Ivmen oulpul, high efficacy and high axia} lumon density
simultaneously, thus making it an altractive allemative to
conventional VHO fiuorescent lamps and high intensity,
high pressure discharge lamps. R

Selecled elactrical characteristics of the lamp of FIG. 3
are plotted in FIG. 5 as a funclion of lamp power in watts.
Discharge vellape is represented by curve 76; core loss Is
represented by curve 78; and power factor is represented by
eurve 80. Dischargs vollage and core loss ars referenced to
the lefi ordinate, while power faclor is referenced to the right
ordipate. As lamp power increases, discharge voltape
decreases. The decreased discharge voltage results in a
corresponding decrease in core loss. FIG. § ciophasizes the
importanee of keeping the discharge voltage low. The core
loss is 40% of total lamp power at 50 walts, while core loss
is only about 6% of total lamp power at 150 watlts, The
increase in LEW with discharge power up to 150 watts
shown in FIG. 4 is primarily telated to the comesponding
decrease in core loss. The remarkable overall performaace
of the lamp is due to the choice of operating parameters
(primacly gas pressure, toraperature, discharge tube dizn-
ster and dischange current). The BEZ core materdal is not
considered lo be the optimum core material. Measuremenis
have indicated that the core loss may be reduced by almost
a factor of two by vsing a premium core material such os 3
F3 manufactured by Philips.

At 150 watls, the sverage electric field in the discharge is
about .75 volts per inch. Such a small electric feld in an
electroded discharge would result fn & rather inefficient light
sovrce, since the electrods drop would be appreciable
(virmally no light cones from the electrode drop region)
wilh respect to the total dischargo voltage. With regard to
cathode evaporation and efficacy, an electroded discharge
conid not operate for a long period under thess conditions.
By contrast, the lamp of {be present invention is expected to
have an extremely long lifc because of its electrodeless
configuration.

ie
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‘While there have becn shown and described what ars at
present considered the preferred embodiments of the present
invention, it will be cbvious to those skitled in the arl that
various changes and modiflcations may be made thereim
without depasting from the scops of the nvention as defined
iy the appondod claims. -

What i3 claimsd is:

1. An ¢lectric lamp assembly comprising:

an electrodeless lamp including o closed-loop, tubular

lamp sovelope cnclosing mercury vapor and a buffer
gas at a pressure less thax 0.5 forr;

a transformer core disposed so as to surround a porion of

said closed-loop lamp covelope; .
an inpyt winding disposed on said transformer core; and
a radio frequency power source coupled to said input
winding for supplying sufficient radio frequency energy
to said mercury vapor and said buffer gas to produce in
szid lamp envelope a discharge having a discharge
current equal fo or greater than about 2 amperes,

2. An eleclric lamp essembly as deficed in clpim 1
wherein said discharge emits unliraviols! radiation and
wherein said electrodeless lamp includes a phosphor oo aa
inside surface of said lamp envelope for emilfing radiation
in a predeiermined wavelenglh range in response o the
uliraviolet radiation emitled by said discharge,

3. An eolectric lamp assembly as defined in claim 1
wherein said radio frequency power source has a frequency
in a range of 50 kHz lo 3 MHz, )

4. An electric Tamp sssembly as defived in claim 1
wherein said redie frequency power source has a frequency

" a range of 100 kHz to 400 kHa.

3
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5. An electric lamp ss defined in claim 1 wherein said
buffer ‘gas comprises a noble gas.

6. An electric lamp assembly as defined in claim 1
wherein said buffer gas comprises krypton.

7. An elechdc lamyp assembly defined in claim 1 wherein
said tubular larmp envelope has a cross-sectional dimension
in a range of about 1 to 4 inches.

8. An electric lnmp assembly defined fo claim 1 whercin
said trapsformer core has a toreide] configuration.

9. An cloetric lamp assembly defined in claim 1 further
including & second transformer core disposed so s to
surround another porton of said closed-ioop lamp envelope
and 2 second inpat winding disposed on said second trans-

former core and coupled to said radio freguency power

souree,

10. An electric Jamp assembly defined i claim 1 wherein
said closed-loop lamp onvelope has an oval shape.

11, An glectric Jamp sssembly defined in claim 1 wherein
said lamp envelops comprises first and second parallel tubes
joined at respective ends thereof provide said closed-loop
lemp eavelops. .

12. An electric Jamp assembly defived in claim 1 whersin
said transformer core comprises a ferrite maferial,

13, An eleciric lamp assembly defied in claim 12
wherein a core power loss is associated with. said trans-
former core, wherein a fotal power is supplied by said radio
frequency source and wherein said electric larop assembly is
configured shuck (hat said coze power loss is less then or
equal lo 15% of the iotal power supplied by sald radie
frequency power source,

14, An electdc lamp assembly as defised in claim 12
wherein said electrodeless lamyp and said {rausformer core
are configured such that a ratio of transformer core volume
of said transformer cors o discharge power associaled with
said elecirodeless lamp is less than two cubic centimeters
per wall,

/2
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15, An electric Jamp assombly as defined in claim 1
configured such that the pressure in seid lamp savelope is
equal fo or Jess than (.2 forr and the discharge cument is
egual {o or greater than 5 amperes.

18. An clectic lamyp assembly as defined in claim 1
wherein said Jamp envelope comprises ap ullraviolet-
ransmissive material and said elecirodeless lamp omits
ulteaviolel radintion in response o said discharge.

17. An electric Jamp assembly comprising:

an eleclrodeless lamp including a tubular lawp envelope

enclosing mercury vapor and a buffer gas af a pressure
less than 0.5 torx, said Jamp envelope comprising firsl

- and second paralle] tubes joined at a pear one end
thereof by a first lateral tube and joined at or near the
other end thereof by a second lateral wbe to provide a
closed loop;

a firsl transformer core disposed so as to surround the first

lateral lnbe of said lamp envelope;

a secend fransformer core disposed so as o surround the

second lateral tube of said lamp eavelope;

first and secdnd input windings disposed on said first and

second transformer cores, respeclively; and

a radio frequency power source coupled (o said firs! and

second input windings for supplying sufficient radio
frequency encrgy to said meroury vapor and said buffer
gas to preduce in said lamp envelope a discharpe
having a discharge current equal to or greater than 2
amperes.

18, An eleclric lamp asserably as defined in claim 17
wherein said discharge omits ultravicle! radiation and
wherein said electrodeless Jamp inchides a phosphor on an
inside surface of said larap eovelope for emifling visible
radiation in response to the ulirzviolel radiation emijtied by
said discharge.

19, An eleciric Jamp assembly as defined in claim 17
wherein said lamp eovelope comprses an ulwaviolel-
transmissive malerial and said electrodeless lamnp emils
ultraviolet radiation in response to said discharge.

20, An electric lamp assembly as defiped in claim 17
wherein said radio frequency power source has & frequency
in a range of 50 kHz {o 3 MHz

21. An electric lamp assembly as deflaed in claim 17
wherein said first and second parallel tubes of said Jamp
envelope vach have a respective cross-sectional dimension
in a range of 1 o 4 inches,

ity

25

30

35

40

4%

22. An clectric Inmp assembly as defihed in clafy 37 -

wherein said first transformer core and said second trans-
former core each has a respeclive toroidal coafiguration,
23. An selectric Inmp assembly as defined in claim 17
wherein said fisst transformer core and said second trass-
former core cach comprise a respectlive ferrite material.
24. An electric lamp sssembly as defined in claim 17
wherein the pressure in said lJamp envelope is less than or

30
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equal to 0.2 torr and said discharge current is equal fo or
greater than § amperes.

25, A method for operating an eleetric lawmp comprising an
electrodeless famp incinding a closed-loop, tubular lamp
envelope enclosing a buffer gas and mercury vapor, com-
prising the steps of:

establishing a pressure, of said mercury vapor and said

buffer gas, in said lamp eavelope of less than 0.5 tors;
and

inductively coupling sufficient radio fiequency epergy to

said mercury vapor aad said buffer gas to produce in
sald lamp envelope a discharge having a discharge
current equal 1o or greater than 2 amperes.

26. A method for operating an electric lamp as defined in
claim 2% wherein the step of establishing a pressure jncjudes
establishing a pressure of said mercury vapor and said buffer
gas less than or egual to 0.2 tor and wherein the step of
industively coupling radie frequency energy comprises
inductively coupling sufficient cadio frequency energy to
produce said dischargs current at a level equal to or greater
than § amperes.

27. An electric lamp assembly comprising: )

an clectrodeless lamp including a closed-loop, fubular

lamp envelope enclosing mercury vapor 2ad a buffer
gas at a pressure of less than 0.5 torr; and

means for inductively coupling sufficient radio frequensy

energy lo said mercury vapor and sald buffer gas to
produce in said lamp envelope a discharge having
discharge current equal to or greater than 2 amperes.

28, An ¢lectric lamp assembly es dofined in claim 27
wherein said discharge cmits ultraviolet radiation and
wherein said eleclrodeless lamop includes a phosphor on an
iside surface of said lawp envelope for cmitling radiation
in 8 predelermined wavelength range in response lo the
uliraviolel radiation emitted by said discharge.

29. An elecide lamp assembly zs defined in claim 27
whersin said radio frequency energy has a frequency in a
range of 50 kHz to 3 MHz.

30, An electric lamp assembly as defined in claim 27
wherein said buffer gas comprises kryplen.

31, An eleclde lamp assembly as defined in claim 27
wherein said fubular lJamp envelope has a cross sectional
dimension in 2 range of 1 to 4 inches.

32, An electrodeless lamp essembly comprising:

an slctrodsless lamp including & closed-Joop, lubutar

famp envelope enclosing kryplon and mercury vapor at
a pressure less 0.5 tor; ‘

a fardte transformer core disposed so as lo surround a

portion of said closed-loop lamp envelope; and

an input winding disposed on said transformer core for

coupling 1o a radio frequency power sourcs,

LI T I
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UNITED STATES DISTRICT COURT
CENTRAL DISTRICT OF CALIFORNIA

NOTICE OF ASSIGNMENT TO UNITED STATES MAGISTRATE JUDGE FOR DISCOVERY

This case has been assigned to District Judge Manuel Real and the assigned discovery
Magistrate Judge is Victor B, Kenton.

The case number on all documents filed with the Court should read as follows:

CV09- 8748 R (VBKx)

Pursuant to General Order 05-07 of the United States District Court for the Central

District of California, the Magistrate Judge has been designated to hear discovery related
motions,

Unless otherwise ordered, the United States District Judge assigned to this case will
hear and determine all discovery related motions.

NOTICE TO COUNSEL

A copy of this notice must be served with the summons and complaint on ali defendants (if a removal action is
fifed, & copy of this notice must be served on all plaintiffs).

Subsequent documents must be filed at the following location:

[X] Western Division [_] Southern Division Eastern Division
312 N. Spring St., Rm. G-8 411 West Fourth St.,, Rm. 1-053 3470 Twelfth St., Rm. 134
Los Angeles, CA 90012 Santa Ana, CA 92701-4516 Riverside, CA 92501

Failure to file at the proper location will result in your documents being returned to you.
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Name & Address:

Colin E. Batr, Esq. (State Bar No, 165226)
charr@ohslegal.com

ORBACH, HUFF & SUAREZ LLLP

1901 Avenue of the Stars, Suite 575

Los Angeles, California 20067-6007

UNITED STATES DISTRICT COURT
CENTRAL DISTRICT OF CALIFORNIA

CASE NUMBER

OSRAMISYLVANIA, INC,
| CV09-8748 R(VBKX)

PLAINTIFF(S)

[

AMERICAN INDUCTION TECHNOLOGIES, INC.,
' SUMMONS

'DEFENDANT(S).

TO; DEFENDANT(S): _ AMERICAN INDUCTION TECHNOLOGIES, INC,,

A lawsuit has been filed :igainst you,

Within 20 _ days after service of this summons on you (not counting the day you received it); you
must serve on the plaintiff an answer to the attached Efcomplaint ] amended complaint
{3 counterclaim [ cross-claim or & motion under Rule 12 of the Federal Rules of Civil Procedure. The answer

or motion must be served on the plaintiff’s attorney, _Colin E, Barr , whose address is
Orbach, Huff & Suarez, 1901 Avenue of the Stars, #575, Los Angeles, CA 90067-6007 | If you fail to do s,

judgmentjby default will be entered against you for the relief demanded in the complaint. You also must file
your answer or motion with the court.

Clerk, U.S. Disirict Court

| NOV 3.0 20n¢
Dated: 7 ?Qoq By: ?\m%// n

Deputy ’Zfleri

(Seal of the Court)

t :-; [Use 60 days if the defendant is the United States or a United Stites agency, or is an officer or emplayee of the United States. Aliowed
% 60 days by Rule 12(a)(3)].

- TVOTA (167 : SUMNMIONS
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but js used by the Clerk of the Court fur the purpose of statistics, venue and inftieting the oivil docket sheot. (Hor more detufled instructions, seo separate instrsotions sheet))

Keay {o SatisHes] codes ralating to Scols] Secutity Cases:
[Noturs of Suit Code  Abbreviation Substantive Stntement of Cuuse of AcHen

Bal HIA All olnims for heulth insurente benefity (Medicere) under Titla 18, Part A, of the Secirl Secuclty Act, a5 amended,
© Also, inglude olatms by hospitels, sldlled nursing fizvilities, eto., for verfification s providers of services under the
program, (42 U.S,C. 1935FF (b))

862 BL Al claims for *Black Lung” bencfits undee 'Titls 4, Part B, of the Federal Coal Mins Health and Snfety Aot of 1969,
(OUSE v23). :

863 prwe All claims filed by ingured workers for disahillty insurance benefits under Title 2 of the Socisl Secucity Act, ng

. amended; phs 21} eloims fiud for child's insumnee henefity based oa disability. (42 U.8.C. 405(g))

863 DIwWwW Al claires filed for widows or widowers insurance benefity based on disability under Title 2 of -tlim Soolfal Security
Act, ns amended, (42 U.S.C, 405(2))

864 it All glalms for supplemental security income payments basad vpon disebility filed under Tifls 16 of the Sotial Security
Act, ug smeznded,

865 RSl All glaling for rotirement {old sge) and survivors benefits under Title 2 of ibs Socisl Seonrity Act, 89 smendsad, (42
U.S.C. ()
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