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The present invention relates to gaseous elec-

tric discharge lemps and more particularly to a
circuit arrangement whereby such lamps may be
instantaneously started from a source of supply
of the customary domestic potential.
- A. commonly recognized phenomenon of such
discharge lamps is that they require a much
higher voltage to initiate a discharge than to sus-
tain the same. Numerous arrangements have
been employed in the prior art all of which are
subject to various disadvantages such, for ex-
ample, as the apparatus not having good oper-
ating characteristics and the high voltage peaks
in many instances very seriously damaging the
lamp electrodes.

It is accordingly an object of the present in-
vention to provide a circuit arrangement for
gaseous discharge lamps which may be instan-
taneously started from a source of supply of the
customary domestic potential and without caus-
ing any damage to the lamp electrodes.

Another -object of the present invention is the
provision of & circuit arrangement for gaseous
discharge lamps wherein the lamps are operated
in & series circuit substantially in resonance and
in which the lamps are started substantially in-
stantaneously from & source of supply of the
customary domestic potential.

8till further objects~of the present invention
will become obvious to those skilled in the art

by reference to the accompanying  drawing

wherein: .

Fig. 1 is a schematic lllustration of the start-

ing and operating circuit for gaseous discharge
lamps in accordance with the present invention;

PFig. 2 is a schematic {llustration ofia modifica-
tion which the starting and operating circuit of
the present invention may take, and

Fig. 3 is a schemati¢ illustration of stlll an--

other modification- whlch the present invention
may take.

Referring now to the dra.wmg in detail a palr
of gaseous discharge lamps 8 and 8 of approxi-
mately 40 watt size are shown, with the lamp
§ being provided with a pair of fllamentary elec-
trodes T and 8 and .the lamp € having similar
electrodes 8 and (0. The electrodes T and 9 at
the end of each lamp are connected in a series
heating circuit to the source of supply L{—1L2 of
the customary domestic potential of 220 volts,
which may be directly from the line or from
the secondary winding of a transformer, the pri-
mary winding of which is connected to a 110-
volt line. This circuit extends from one side of
the source of supply Li{-through an inductance
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12 and capacitance {3 to one end of the fila-
mentary electrode T and from the opposite end
of such electrode through an impedance device
such as another inductance 4, to the filamentary
electrode 9, and thence back to the opposite side
of the source of supply L2. The other remaining’
electrodes 8 and 10 are connected together by a
conductor i8.

The circuit thus formed constitutes a series
heating circuit for the filamentary electrodes 1
and .8, as above mentioned, which is at or near
resonance with the fundamental frequency of
the source, and while the lamps themselves are
in series relation with each other and the source
of supply LI—L2, they may be said to form = .

.parallel or shunt circuit with respect to the se-

ries heating circuit for the fllamentary electrodes
7.and 9. Accordingly with inductance of the ele-
ment {2 being about 0.5 henry, that of element
{4 about 2.5 henries, and the capacitance of the
condenser 18 approximately 3.0 microfarads, a
current. of approximately .465 ampere at about
909, normal line voltage flows in the heating ecir-
cuit, upon closure of the switch 16, which very
rapidly heats the fllamentary electrodes 7and §
to an electron-emitting temperature.

This causes & voltage drop-of ahout 450 volts
scross the impedance or inductance (4 which
voltage is sufficiently high to start a discharge
in the series connected lamps § and 6. Once the
discharge is initiated, which follows almost in-
stantaneously upon heating of the filamentary
electrodes, the circuit constants as above men-
tioned cause a normal lamp current of 0.42 am-
pere to flow through the lamps at normal line
voltage. During operation the entire circuit con-
sumes about 97 watts of which 80 watts are taken
by the two 40-watt lamps, the remainder consti-
tuting power loss in the circuit.. However, this
power loss Is exceptionally low in comp..rison with
that occurring in other types of circuits and is
amply compensated for by the rapidity with
which the lamps are started following closure of
the line switch.

In Fig. 2 a slight modification of the circuit
arrangement of the present invention is shown

- which differs from that of Fig. 1 in that an im-
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pedance device in the form of a capacitance 17
is connected in series with the electrodes T and
8 in lieu of the inductance !4 of Fig. 1 and no
capacitance is interposed between the source of
supply and either of the electrodes 7and 8. An
inductance element I8 and capacitance 9 is,
however, connected in series with the electrodes
8 and 10. Upon closure of the switch 16 the fila-




rapidly and a voltage drop of approximately 450
volts occurs across the capacitance {7 which is
sufficient to initiate a discharge in the series
connected lamps in the same manner as above
described. - The inductance {8 limits the lamp
current while the capacitance 17 is charging and
discharging, since without it the capacitance
would be connected directly across the lamps §
and .6 without any limitation on current flow.
By connecting the capacitance {9 in series with
the inductance 18 the impedance of the latter
is effectively reduced which allows proper lamp
current to flow. -

The modification of Fig. 3 is practically iden-
tical to that of Fig. 1 except that in this latter
- €émbodiment not only are the filamentary elec-

trodes T and 9 preheated, but also the remain-

ing fllamentary electrodes 8 and 10. To heat
. these latter electrodes a transformer 20 is pro-
vided having its primary winding connected in
series with the impedance again taking the form
-of the inductance element 14, while the filamen-
tary electrodes 8 and @ are connected in series
with the transformer secondary. If desired, the
‘inductance element 14 may be dispensed with and
8 self-inductive type transformer employed
which thus serves as an impedance replacing both
the inductance 1§ and transformer 29. The ad-
vantage in preheating both electrodes of each
lamp resides in the fact that they can be started
at a much lower voltage of approximately 300
volts, using the same circuit constants as above
referred to in Fig. 1, and results in longer lamp
life ‘due to easier starting and less end black-
ening from sputtered electron emissive material.

- It thus becomes obvious to those skilled in the
art that a starting and operating circuit for
gaseous discharge lamps is herein provided in
‘which the lamps are started practically imme-
. diately upon connection to a source of supply of
the customary domestic potential. Moreover, the
* eircuit is substantially a resonant one and where-
in the power loss is exceptionally low, thereby in-
creasing the overall efficiency of the system.

- Although several embodiments of the present
invention have been shown and described, it is
:to be understood that still further modifications
thereof may be made without departing from the
spirit and scope of the appended claims.

We claim:
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mentary electrodes 7 and 9 are again heated very:
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electrode, a series heating circuit for only one
filamentary electrode of each lamp which is in
electrical shunt with the discharge circuit for
said lamps including an inductance disposed
hetween one filamentary electrode of one of said
lamps and the source and an impedance inter-
posed between the said one filamentary electrode
of each lamp and subject to a voltage drop there-
across of sufficient magnitude to initiate & dis-
charge in said lamps,.-and means independent of

- said heating circuit for the said one filamentary -
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1. In combination, a source of electrical energy, :

- & palir of gaseous discharge lamps having g start-
ing voltage higher than the voltage of said source
and each provided with at least one fllamentary
electrode, means to connect only one filamen-
tary electrode of each lamp in a series hesating

68

circuit which is in electrical shunt with the dis~ .

charge circuit for said lamps comprising an im-
pedance disposed between oneé of said fllamentary
electrodes for one of said lamps and the source
of supply and a second impedance interconnect-
ing said one filamentary electrode of each lamp
and subject to a voltage drop thereacross of
sufficient magnitude to initiate a discharge in
both said lamps, and means independent of said
heating circuit for the said g¢ne fllamentsry
electrode for each lamp and connecting the re-
maining electrode of each lamp together to com-
plete a series connected discharge circuit for
sald pair of lamps.

2. In combination, a source of electrical energy, '

& pair of gaseous discharge lamps having a start-
ing voltage higher than the voltage of said source
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and each provided with at least one fllamentary $g

electrode for each lamp and connecting the re-
maining electrode of each lamp together to com-
plete a series connected discharge circuit for said
pair of lamps.

3. In combination, a source of electrical energy,
a pair of gaseous discharge lamps having a start-
ing voltage higher than the voltage of said source
and each provided with at least one filamentary
electrode, a series heating circuit for only one
filamentary electrode of each lamp which is in
electrical shunt with the discharge circuit for
said lamps including an inductace disposed be-
tween one fllamentary electrode of one of said
lamps and the source and a second inductance
interposed between the said one filamentary elec-
trode of each lamp and subject to a voltage drop
thereacross of sufficient magnitude to initiate a
discharge in said lamps, and means independent
of said heating circuit for the said one filamentary
electrode for each lamp and connecting the re-
maining electrode of each lamp together to
complete & series connected discha.rge circuit for
said pair of lamps.

4. In combination, & source of electrical energy,
a palr of gaseous discharge lamps having a start-
ing voltage higher than the voltage of said source

“and each provided with at least one fllamentary

electrode, a series heating circuit for only one
fillamentary electrode of each lamp which is in
electrical shunt with the discharge circuit for said
lamps including an inductance disposed between
the said one filamentary electrode of one of sald
lamps and the source and capacitance interposed
between the said one filamentary electrode of
each lamp and subject to & voltage drop there-
across of sufficient magnitude to initiate a dis-
charge in said lamps, and means independent of
said heating circuit for the said one fllamentary
electrode for each lamp and connecting the re-
maining electrode of each lamp together to com-
plete a series connected discharge circuit for said
‘pair of lamps.

5. In combination, a source of electrical energy,
& pair of gaseous discharge lamps having a start-
ing voltage higher than the veltage of said source
and each provided with at least one filamentary
electrode, & series heating circuit for only one
filamentary electrode of each lamp which is in
clectrical shunt with the discharge circuit for
seid lamps including an impedance disposed be-
tween the said one fllamentary electrode of one
of said lamps and the source and a second im-
pedance interposed between said one filamentary
electrode of each lamp and subject to a voltage
drop thereacross of sufficient magnitude to ini-
tiate & discharge in said lamps, and another
impedance independent of said heating circuit
for the said one filamentary electrode for each
lamp and connecting the remaining electrode of
each lamp together to complete & series con-
nected discharge circuit for said pair of lamps.

DANIEL. S.. GUSTIN.
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