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(54) A RETROFITTABLE ENERGY SAVING LAMP WITH INTEGRATED MAGNETIC COIL AND 
CERAMIC METAL HALIDE ARC TUBE TO REPLACE MERCURY VAPOR LAMPS, HIGH 
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(57) The invention relates to a reprofittable energy
saving lamp with integrated magnetic coil and ceramic
metal halide arc tube to replace mercury vapor lamps,
high pressure sodium lamps and quartz metal halide

lamps comprising a magnetic coil integrated in a housing
of the base of a ceramic metal halide lamp and connected
to the arc tube and the ballast in the fixture in a serial
connection, wherein a fuse is integrated in the base.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to ceramic metal
halide lamps. Particularly, present invention relates to
retrofit ceramic metal halide lamps with magnetic coil in-
tegrated in the base of the lamp. More particularly, the
present invention relates to a reprofittable energy saving
lamp with integrated magnetic coil and ceramic metal
halide arc tube to replace mercury vapor lamps, high
pressure sodium lamps and quartz metal halide lamps.

BACKGROUND OF THE INVENTION

[0002] Presently, the ceramic metal halide lamps have
a very high efficiency (lumens/watt). Old technologies
like mercury vapor lamps, high pressure sodium lamps
and quartz metal halide lamps are being banned by Gu-
bernatorial regulation due to the high amount of mercury
and/or low efficiency. To replace these lamps, retrofitting
lamps can be developed for use on existing magnetic
ballast systems with energy saving.
[0003] In the past, SHX super saver HPS lamp with
magnetic choke was used for operating on mercury vapor
ballast as shown in fig. 1. This lamp was designed to
operate on 125W MBF ballasts and was used as an up-
graded version from Mercury to HPS lighting with 50%
increase in light output, without the need to change the
light fittings, gears etc. The plastic part near the cap was
fitted with ballast to convert the lamp voltage and current
to match the arc tube. This SHX-S lamp having a yel-
low/orange color with bad color rendering, the same can-
not be considered as an attractive solution to replace a
white light lamp. Further, SHX-S solution with a HPS arc
tube is also not efficient enough to comply with the new
regulations.
[0004] US publication 20050073256 provides a high-
pressure discharge lamp of ceramic metal halide type,
having power ranges of about 150 W to about 1000 W.
Such lamps are provided with a discharge vessel which
encloses a discharge space. The discharge vessel has
a ceramic wall and is closed by a ceramic plug. An elec-
trode which is located inside the discharge space is con-
nected to an electric conductor by way of a leadthrough
element. ceramic metal halide lamps are suitable for high
pressure sodium and/or quartz metal halide retrofit.
[0005] US8314554 teaches to an integrated gas dis-
charge lamp including a lamp base, a gas discharge lamp
burner and an ignition electronics, wherein the integrated
gas discharge lamp includes an operation electronics for
operating the gas discharge lamp burner, and the gas
discharge lamp burner, the ignition electronics, and the
operation electronics are unseparably coupled with each
other.
[0006] US Patent No 7,135,822 describes a transform-
er for fitting in a lamp base, the transformer having a
housing which surrounds at least one winding of the

transformer. This prior art also describes a lamp base
having such a transformer. Further, a high-pressure dis-
charge lamp having such a lamp base is also taught. The
transformer acts, for example, as a starting transformer
for generating high-voltage pulses for starting the gas
discharge in the discharge medium of a high-pressure
discharge lamp.
[0007] US Publication No. 2006055340 discloses to a
transformer for generating a starting voltage for a high-
pressure discharge lamp having a ferrite core and at least
one primary winding as well as at least one secondary
winding. The invention further discloses a starting device
and a high-pressure discharge lamp having such a trans-
former.
[0008] US Patent No. 7,696,699 describes a lamp base
for a high-pressure discharge lamp where the lamp base
comprises an ignition transformer, which is placed in the
interior of the lamp base and which serves to ignite the
gas discharge inside the high-pressure discharge lamp.
To this end, the ignition transformer comprises a core on
which its windings are placed.
[0009] US Patent No. 8,148,884 teaches a technology
to fit a bulb to a coupler member in an electrodeless dis-
charge lamp. The coupler member has: a cylindrical
shaped core with an induction coil wound around a pe-
ripheral portion thereof.
[0010] US Publication No. 20040155594 discloses a
high-voltage discharge lamp lighting apparatus which is
formed by integrating a high-voltage pulse generating
transformer of a lighting apparatus to a lamp base such
as a high-voltage discharge lamp and a floodlight projec-
tor, and a high-voltage discharge lamp apparatus and a
floodlight projector apparatus using the lighting appara-
tus.
[0011] US Patent No. 6,768,254 describes to an elec-
trodeless discharge lamp, in particular, a self-ballasted
electrodeless discharge lamp. A first self-ballasted elec-
trodeless discharge lamp includes a discharge vessel
having a cavity, an induction coil that is inserted into the
cavity, ballast for supplying power to the induction coil,
a case for covering the ballast; and a lamp base provided
in the case. The discharge vessel is secured to the case
via a holder. A part of the discharge vessel and a first
portion of the holder are engaged with each other to con-
stitute a combination structure. A second portion of the
holder and a part of the case are engaged with each other
to constitute a combination structure.
[0012] US Patent No 8,742,663 shows a transformer,
a lamp base element having such a transformer, a lamp
base having such a lamp base element, and a discharge
lamp having such a lamp base.
[0013] The present inventors accordingly noted that
prior art do not show teach or suggest white light energy
saving retrofitting lamp with HID technology. Thus, the
prior art solutions to the disadvantages are replacing both
the ballast and lamp. The prior art also fails to teach in-
tegrated lamps with integrated magnetic coil and ceramic
metal halide arc tube operable at 50/60Hz. The known
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SHX-S lamp is not a feasible solution to the prevailing
disadvantages
[0014] Therefore in view of the brief discussion on prior
art, the present inventors recognized that a technical so-
lution to replace mercury vapor lamps, high pressure so-
dium lamps and quartz metal halide lamps which are like-
ly to be statutorily banned in the near future.
[0015] Thus, in the present invention, a replacement
lamp with an integrated magnetic coil and ceramic metal
halide arc tube is provided so that energy saving can be
realized with high efficiency (lumens/watt).

OBJECTS OF THE INVENTION

[0016] It is therefore an object of the present invention
to propose a reprofittable energy saving lamp with inte-
grated magnetic coil and ceramic metal halide arc tube
to replace mercury vapor lamps, high pressure sodium
lamps and quartz metal halide lamps.
[0017] Another object of the present invention is to pro-
pose a reprofittable energy saving lamp with integrated
magnetic coil and ceramic metal halide arc tube to re-
place mercury vapor lamps, high pressure sodium lamps
and quartz metal halide lamps, which is operable with
old fixture and easily attachable/detachable by simple
fastening means.
[0018] A still another object of the present invention is
to propose a reprofittable energy saving lamp with inte-
grated magnetic coil and ceramic metal halide arc tube
to replace mercury vapor lamps, high pressure sodium
lamps and quartz metal halide lamps, which eliminates
installation of other components on the fixture.
[0019] Yet another object of the present invention is to
propose a reprofittable energy saving lamp with integrat-
ed magnetic coil and ceramic metal halide arc tube to
replace mercury vapor lamps, high pressure sodium
lamps and quartz metal halide lamps, which provides an
easy and cost-saving solution for retrofit lamps.
[0020] A further object of the present invention is to
propose a reprofittable energy saving lamp with integrat-
ed magnetic coil and ceramic metal halide arc tube to
replace mercury vapor lamps, high pressure sodium
lamps and quartz metal halide lamps, which provide
white light and fulfills the conditions of new regulations
of minimum lumens/watt, lumen-maintenance and max-
imum allowed mercury content.
[0021] Other objects and advantages of the invention
will appear to those skilled in the art to which it appertains
as the description proceeds, both by direct recitation
thereof and by implication from the context.
[0022] According to this invention a retrofit ceramic
metal halide lamps with magnetic choke integrated in the
base of the lamp is provided for replacing mercury vapor
lamps, low pressure sodium lamps and quartz metal hal-
ide lamps.

SUMMARY OF THE INVENTION

[0023] Accordingly the present invention provides a
retrofit ceramic metal halide lamp for replacing mercury
vapor lamps, low pressure sodium lamps and quartz met-
al halide lamps. The inventive lamp gives white light and
fulfills the conditions laid down in the new regulations
such as minimum lumens/watt, lumen-maintenance and
maximum allowed mercury content.
[0024] In a preferred embodiment of the present inven-
tion, a retrofit ceramic metal halide lamp for replacing
mercury vapor lamps, low pressure sodium lamps and
quartz metal halide lamps is provided with a magnetic
coil integrated in the housing of the ceramic metal halide
lamp-base. It is connected to the arctube and is in serial
connection with the ballast.
[0025] In another embodiment of the present invention,
for replacement of HPS or quartz metal halide lamps, the
retrofittable lamps are provided with a fuse integrated in
the base. The coil and other components are integrated
in a housing base and fixed to an outer bulb, wherein the
metal halide arc tube is mounted.
[0026] In a still another preferred an embodiment of
the present invention, for replacing the mercury vapor
lamps, ceramic metal halide lamps, the retrofittable
lamps are provided with magnetic coil integrated with an
ignition device. This ignition device can be a glow-bottle
or an electronic circuit. The ignition device is a switching
element and generates current steps.

BRIEF DESCRIPTION OF THE ACCOMPANYING 
DRAWINGS

[0027] Further objects and advantages of this inven-
tion will be more apparent from the ensuing description
when read in conjunction with the accompanying draw-
ings and wherein:

FIG. 1 shows prior art HPS lamp with magnetic choke
in the plastic part near the cap for operating on mer-
cury vapor ballast;
FIG. 2 shows a coil added in serial and integrated in
the housing of the ceramic metal halide lamp-base
according to the present invention;
FIG. 3 shows an internal structure of the lamp ac-
cording to the present invention;
FIG. 4 shows an embodiment of the invention for
replacement of mercury vapor lamps with an ignition
device;
FIG. 5 shows another replacement of embodiment
of the invention suitable for HPS or quartz metal hal-
ide lamps.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

[0028] Due to the high efficiencies of ceramic metal
halide arc tubes, efficiencies above 100lum/W, the ret-
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rofittable lamps of the invention is constructed to provide
lower power for the same light level. For example mercury
vapor lamps have an efficiency of 50lum/W. So the power
for making a replacement lamp according to the invention
can be 50%, resulting in an energy saving of 50%. To
operate these lower power lamps, another ballast is pro-
vided in addition to the existing ballast in the fixture with
higher inductance. Referring to fig. 2, instead of changing
the ballast in the fixture, a coil is added in serial and in-
tegrated in the housing in a ceramic metal halide lamp-
base according to the present invention. The coil in the
base together with the coil in the fixture limits the current
through the arc tube. The coil in the base is in serial with
the ballast in the fixture, so the total impedance in serial
with the arc tube goes up as shown in fig. 3. Fig. 3 shows
the internal structure of the lamp according to the present
invention. This means that the current through the lamp
goes down and the power in the lamp will go down. For
operating these ceramic metal halide arc tubes, a starting
pulse is needed.
[0029] Referring to fig. 4, in mercury vapor lamps no
igniter is available in the fixture. Accordingly, an ignition
device is integrated. This ignition device can be a glow-
bottle or an electronic circuit. The ignition device is a
switching element and generates current steps. By
switching the current the coils in serial with the arc tube
gives voltage peaks U=Ldi/dt, above 500V, which is high
enough to ignite the lamp. When the arc tube is burning,
the ignition device stops switching.
[0030] Referring to fig. 5, for retrofittable lamps appli-
cable for replacement of HPS or quartz metal halide
lamps, there is no need to integrate an ignition device in
the base as it is already available in the fixture. For pro-
tection, a fuse is integrated in the base. The coil and other
components are integrated in a housing base and fixed
to an outer bulb, wherein the metal halide arc tube is
mounted.
[0031] Thus in the retrofit lamps according to the
present invention, an energy saving of around 30 percent
is reached. A 170W lamp is for replacing a 250W mercury
vapor lamp. An 85W is for replacing a 125W mercury
vapor lamp. A 55W is for replacing an 80W mercury vapor
lamp. The lamps have efficiency of about 88lum/W and
have a color temperature of about 3000K with a color
rendering of about 84.
[0032] It is to be noted that the present invention is
susceptible to modifications, adaptations and changes
by those skilled in the art. "The mercury content in the
lamps is in compliance with the EC directive". Such var-
iant embodiments employing the concepts and features
of this invention are intended to be within the scope of
the present invention, which is further set forth under the
following claims:-

Claims

1. A reprofittable energy saving lamp with integrated

magnetic coil and ceramic metal halide arc tube to
replace mercury vapor lamps, high pressure sodium
lamps and quartz metal halide lamps, comprising a
magnetic coil integrated in a housing of the base of
a ceramic metal halide lamp and connected to the
arc tube and the ballast in the fixture in a serial con-
nection.

2. The lamp as claimed in claim 1, wherein a fuse is
integrated in the base.

3. The lamp as claimed in claim 1, wherein an ignition
device is integrated in the base.

4. The lamp as claimed in claim 1 wherein the ignition
device is selected from a glow-bottle or an electronic
circuit.

5. The lamp as claimed in claim 1 wherein the ignition
device is a switching element and is capable to gen-
erate current steps.

6. The lamp as claimed in claim 1 wherein an energy
saving of around 30 percent is achieved.

6. The lamp as claimed in claim 1 wherein the lamp
is having efficiency of about 88lum/W, color temper-
ature of about 3000K with a color rendering of about
84.

7. The lamp as claimed in claim 1 wherein the watt-
age of the lamp ranges from 55watt to 170watt.
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