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(54) Method and system for lighting discharge lamps

(57) The method and system according to this in-
vention is characterized in that commercial power sup-
ply at low frequency is frequency converted to large ca-
pacity high frequency current and respective discharge
lamps are parallelly connected to this large capacity
high frequency current via high frequency stabilizers as-
sociated with these respective discharge lamps. With
such arrangement, various sites utilizing a plurality of
discharge lamps such as offices, factories and the other
operation centers may frequency convert the commer-

cial power supply at low frequency usually available for
the purpose of lighting the discharge lamps to the large
capacity high frequency current and then light these dis-
charge lamps via the small-sized and lightweight high
frequency stabilizers associated with the respective dis-
charge lamps. Only the large capacity frequency con-
verter which is rather apt to be accompanied with vari-
ous problems such as a significant temperature fluctu-
ation, noise and wear may be isolatably installed at a
place appropriate for repair and/or maintenance of this
converter.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] This invention relates to method and system
for lighting a plurality of light sources of discharge type,
i.e., discharge lamps.

Description of the Related Art

[0002] Discharge lamps typically in the form of metal-
halide lamps, fluorescent lamps or the like are connect-
ed to commercial power supply usually available for
such purpose and usually stabilizers (choke coils) are
connected to the respective discharge lamps.
[0003] When a plurality of discharge lamps are used,
it is obvious that the corresponding number of said sta-
bilizers must be provided.
[0004] At sites to be illuminated, for example, offices,
factories and the other operation centers, the commer-
cial power supply (100V or 200V/50Hz or 60Hz) is gen-
erally used as a power source for the discharge lamps.
[0005] Referring to Fig. 2, respective florescent lamps
1a, 1b,...1n are parallelly connected to commercial pow-
er supply E1 and stabilizers 10 are connected between
the power supply E1 and the respective fluorescent
lamps. The frequency of the current fed from the power
supply E1 is as low as 50Hz or 60Hz and inductance of
each stabilizer 10 correspondingly increases. Conse-
quently, the stabilizers necessarily become bulky and
heavy. Copper loss as well as iron loss during lighting
are also remarkable and Joule heat generated by the
stabilizers converts approximately 15 , 20% of the full
power fed from the power supply to heat. Thus, a cost
of equipment is relatively low, but it is impossible to
achieve a high running efficiency and a cost for air con-
ditioning the illuminated site. In addition, it is difficult for
the prior art to frequency control a plurality of discharge
lamps and thereby to dim these discharge lamps simul-
taneously.
[0006] Particularly in the case of facilities provided
with dozens or a hundred or more of fluorescent lamps,
a running cost of the air conditioning system consider-
ably increases due to said generation of Joule heat in
an environment affected by a raised temperature, for ex-
ample, in summer. In addition to the problem of cost, the
respective stabilizers 10 fed with the low frequency cur-
rent generate sound corresponding to this low frequen-
cy. While such sound generated from a single stabilizer
is rather negligible, the sound increases as the number
of stabilizers increases until the volume of sound reach-
es undesirable noise.

SUMMARY OF THE INVENTION

[0007] In view of the problem as has been described

above, it is a principal object of this invention to provide
a method for lighting a plurality of discharge lamps com-
prising steps of frequency converting commercial power
supply of low frequency to large capacity high frequency
current and parallelly connecting the respective dis-
charge lamps to said large capacity high frequency cur-
rent via high frequency stabilizers associated with said
respective discharge lamps.
[0008] According to this invention, various sites utiliz-
ing a plurality of discharge lamps such as offices, facto-
ries and the other operation centers may frequency con-
vert the commercial power supply of low frequency usu-
ally available for the purpose of lighting the discharge
lamps to the large capacity high frequency current and
then light these discharge lamps via the high frequency
stabilizers associated with the respective discharge
lamps. The high frequency stabilizers serve to eliminate
undesirable noise due to low frequency and at the same
time to lower a level of current. The lowered level of cur-
rent correspondingly lowers generation of Joule heat to
1/10 ~ 1/20 of the level which has been inevitable in the
conventional stabilizers. Thus, the respective choke
coils can have their number of turns correspondingly re-
duced and material of the iron cores also can be saved.
With a consequence, not only a copper loss but also an
iron can be remarkably alleviated. A durability of the high
frequency stabilizers is thereby remarkably improved so
that these stabilizers are substantially free from a de-
mand for repair as well as maintenance. These small-
sized stabilizers may be installed on elevated spots of
said offices, factories, operation centers or the like to
light a plurality of discharge lamps. On the other hand,
the large capacity frequency converter is rather apt to
be accompanied with various problems such as a sig-
nificant temperature fluctuation, noise and wear. Ac-
cordingly, only this large capacity frequency converter
may be isolatably installed at a place which facilitates
the converter to be repaired and/or maintained.
[0009] This invention provides also the method ac-
cording to Claim 1, wherein said discharge lamps are
metal-halide lamps, fluorescent lamps, sodium vapor
lamps, neon tube lamps or mercury vapor lamps.
[0010] This invention further provides the method ac-
cording to Claim 1 or 2, wherein, after a step of frequen-
cy conversion, the current has a frequency of 25KHz or
higher.
[0011] Furthermore, this invention provides the meth-
od according to any one of Claims 1 ~ 3, further com-
prising a step of controlling a frequency of said large
capacity high frequency current during said step of fre-
quency conversion to dim the discharge lamps.
[0012] According to this invention, the large capacity
frequency converter may be frequency-controlled dur-
ing the step of frequency conversion to dim the dis-
charge lamps because the level of current is lowered
and luminance of the discharge lamps are reduced as
the frequency is increased.
[0013] This invention provides, according to another
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aspect thereof, a system for lighting a plurality of dis-
charge lamps comprising a large capacity frequency
converter connected to commercial power supply of low
frequency and a plurality of high frequency stabilizers
via which the corresponding number of said discharge
lamps are parallelly connected to secondary current
side of said large capacity frequency converter.
[0014] According to this novel system the commercial
power supply available at low frequency may be con-
verted to high frequency current by said large capacity
frequency converter installed at a place suitable for
sound insulation, heat radiation, repair and mainte-
nance and a plurality of discharge lamps installed at el-
evated spots may be lit with a relatively small power con-
sumption via the stabilizers of high frequency type sub-
stantially free from generation of heat as well as of noise.
Advantageously, these stabilizers also can be installed
at elevated spots because they are small-sized, light-
weight and practically free from repair and maintenance.
[0015] As one preferred embodiment, this invention
provides the system according to Claim 5, wherein said
large capacity frequency converter is isolated by sound-
proof wall from said high frequency stabilizers and said
discharge lamps.
[0016] As another preferred embodiment, this inven-
tion provides the system according to Claim 5 or 6,
wherein said large capacity frequency converter is ther-
mally isolated from said high frequency stabilizers and
said discharge lamps.
[0017] As still another preferred embodiment, this in-
vention provides the system according to any one of
Claims 5 ~ 7, wherein said discharge lamps are metal-
halide lamps, fluorescent lamps, sodium vapor lamps,
neon tube lamps or mercury vapor lamps.
[0018] As further another preferred embodiment, this
invention provides the system according to any one of
Claims 5 , 8, wherein, after frequency converted, said
large capacity high frequency current has a frequency
of 25KHz or higher.
[0019] As still further another preferred embodiment,
this invention provides the system according to any one
of Claims 5 , 9, wherein a frequency of said large ca-
pacity high frequency current is controlled by said large
capacity frequency converter in a range of 25KHz or
higher to dim the discharge lamps.
[0020] As an additional preferred embodiment, this in-
vention provides the system according to any one of
Claims 5 ~ 9, wherein each of said high frequency sta-
bilizers comprises a choke coil having a relatively small
number of turns and a capacitor adapted to cause series
resonance of the current fed to said discharge lamps to
light these discharge lamps.
[0021] As another additional preferred embodiment,
this invention provides the system according to any one
of Claims 5 , 11, wherein said choke coil making a part
of said high frequency stabilizer includes an iron core
made of lightweight material such as ferrite.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022]

Fig. 1 is a schematic circuit diagram illustrating a
system of this invention to light discharge lamps;
and
Fig. 2 is a schematic circuit diagram illustrating a
method of prior art to light the discharge lamps.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0023] Details of this invention will be more fully un-
derstood from the description of a preferred embodi-
ment given hereunder in reference with the accompa-
nying drawings.
[0024] Referring to Fig. 1, a reference numeral 3 des-
ignates a frequency converter of a sufficiently large ca-
pacity to support lighting, for example, of 30-100 or more
40W discharge lamps. A feeder line L1 is connected be-
tween said large capacity frequency converter 3 and
commercial power supply usually available for the pur-
pose of said lighting to feeds this converter 3 with elec-
tric power of 100V or 200V at low frequency of 50Hz or
60Hz, respectively, as primary current E1. On the other
hand, a feeder line L2 is connected to discharge lamps
1a, 1b,...1n and feeds them with secondary current E2
via high frequency stabilizers 4a, 4b,...4n, respectively.
[0025] The large capacity frequency converter 3 may
be isolated from the high frequency stabilizers and the
discharge lamps by a partition 5 or the like provided with
air conditioning and soundproof equipment to achieve
desired effects of heat radiation, heat insulation and
sound insulation for the converter 3.
[0026] Said large capacity frequency converter 3 con-
verts said primary current of low frequency, for example,
to high frequency current of 25KHz to be fed to the feed-
er line L2 as the secondary current. Each of said high
frequency stabilizers comprises a choke coil and a ca-
pacitor adapted to induce series resonance of the cur-
rent fed to the discharge lamp associated with this sta-
bilizer during lighting of this discharge lamp. The choke
coil can have its number of turns substantially de-
creased and a relatively lightweight material such as fer-
rite can be used to form an iron core because the current
fed to the discharge lamp is of high frequency. Conse-
quently, the respective high frequency stabilizers 4a ,
4n are reduced in their sizes to 1/10 or less, on one
hand, and in their weight to 1/5 or less, on the other
hand, of those of the conventional stabilizers. In this
manner, these stabilizers can be substantially miniatur-
ized. In addition, a decrease in the number of turns en-
ables a copper loss to be correspondingly alleviated and
use of ferrite as material for the iron core enables an
iron loss also to be correspondingly alleviated. As a re-
sult, generation of Joule heat also is alleviated to 1/10
~ 1/20 of such heat possibly generated by the conven-
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tional stabilizers. Furthermore, the high frequency is ad-
vantageous to avoid generation of noise.
[0027] While the system for lighting fluorescent lamps
has been described hereinabove as a specific embodi-
ment of this invention, it will be apparent to those skilled
in the art that this invention is applicable also to the other
luminous bodies of discharge type such as a mercury-
arc lamp.

Effect of the Invention

[0028] As will be understood from the foregoing de-
scription, the method and system according to this in-
vention for lighting discharge lamps is characterized in
that the commercial power supply at low frequency is
frequency converted to the large capacity high frequen-
cy current and the respective discharge lamps are par-
allelly connected to said large capacity high frequency
current via the high frequency stabilizers associated
with the respective discharge lamps. Specifically to de-
scribe, the various sites utilizing a plurality of discharge
lamps such as offices, factories and the other operation
centers may frequency convert the commercial power
supply of low frequency usually available for the pur-
pose of lighting the discharge lamps to the large capac-
ity high frequency current and then light these discharge
lamps via the high frequency stabilizers associated with
the respective discharge lamps. The high frequency sta-
bilizers serve to eliminate undesirable noise due to low
frequency and at the same time to lower a level of cur-
rent. The lowered level of current correspondingly low-
ers generation of Joule heat to 1/10 , 1/20 of the level
which has been inevitable in the conventional stabiliz-
ers. Thus, the respective choke coils can have their
number of turns correspondingly reduced and material
of the iron cores also can be saved. With a conse-
quence, not only a copper loss but also an iron can be
remarkably alleviated. A durability of the high frequency
stabilizers is thereby remarkably improved so that these
stabilizers are substantially free from a demand for re-
pair as well as maintenance. These small-sized stabi-
lizers may be installed on elevated spots of said offices,
factories, operation centers or the like to light a plurality
of discharge lamps. On the other hand, the large capac-
ity frequency converter is rather apt to be accompanied
with various problems such as a significant temperature
fluctuation, noise and wear. Accordingly, only this large
capacity frequency converter may be isolatably installed
at a place which facilitates the converter to be repaired
and/or maintained.
[0029] This invention enables the large capacity high
frequency current to be frequency-controlled during the
frequency conversion to achieve a dimming effect.
[0030] Furthermore, this invention enables genera-
tion of Joule heat from the respective high frequency
stabilizers to be substantially reduced and thereby to re-
duce a power consumption as well as a cost necessary
to operate an air conditioner installed at the site to be

illuminated.
[0031] Finally, this invention effectively solves the
problem of offensive noise peculiar to the low frequency
generated from the conventional stabilizers by adopting
the stabilizers of high frequency current type.

Claims

1. Method for lighting a plurality of discharge lamps
comprising steps of:

frequency converting commercial power supply
of low frequency to large capacity high frequen-
cy current; and
parallelly connecting the respective discharge
lamps to said large capacity high frequency cur-
rent via high frequency stabilizers associated
with said respective discharge lamps.

2. Method according to Claim 1, wherein said dis-
charge lamps are metal-halide lamps, fluorescent
lamps, sodium vapor lamps, neon tube lamps or
mercury vapor lamps.

3. Method according to Claim 1 or 2, wherein, after a
step of frequency conversion, the current has a fre-
quency of 25KHz or higher.

4. Method according to any one of Claims 1 , 3, fur-
ther comprising a step of controlling a frequency of
said large capacity high frequency current during
said step of frequency conversion to dim the dis-
charge lamps.

5. System for lighting a plurality of discharge lamps
comprising:

a large capacity frequency converter connect-
ed to commercial power supply of low frequen-
cy; and
a plurality of high frequency stabilizers via
which the corresponding number of said dis-
charge lamps are parallelly connected to sec-
ondary current side of said large capacity fre-
quency converter.

6. System according to Claim 5, wherein said large ca-
pacity frequency converter is isolated by sound-
proof wall from said high frequency stabilizers and
said discharge lamps.

7. System according to Claim 5 or 6, wherein said
large capacity frequency converter is thermally iso-
lated from said high frequency stabilizers and said
discharge lamps.

8. System according to any one of Claims 5 ~ 7,
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wherein said discharge lamps are metal-halide
lamps, fluorescent lamps, sodium vapor lamps, ne-
on tube lamps or mercury vapor lamps.

9. System according to any one of Claims 5 ~ 8,
wherein, after frequency converted, said large ca-
pacity high frequency current has a frequency of
25KHz or higher.

10. System according to any one of Claims 5 ~ 9,
wherein a frequency of said large capacity high fre-
quency current is controlled by said large capacity
frequency converter in a range of 25KHz or higher
to dim the discharge lamps.

11. System according to any one of Claims 5 ~ 9,
wherein each of said high frequency stabilizers
comprises a choke coil having a relatively small
number of turns and a capacitor adapted to cause
series resonance of the current fed to said dis-
charge lamps to light these discharge lamps.

12. System according to any one of Claims 5 ~ 11,
wherein said choke coil making a part of said high
frequency stabilizer includes an iron core made of
lightweight material such as ferrite.
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