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[57] ABSTRACT

A hot restart circuit includes a storage capacitor and
SCR connected across a tapped portion of a ballast with
a breakdown device to start the SCR. A charging cir-
cuit for the storage capacitor includes a diode, pumping
capacitor and choke in series from the ballast tap to the
AC line and a further diode interconnecting the capaci-
tors. The pumping capacitor increases the charge on the
storage capacitor in a step-wise fashion until the break-
down voltage is reached, whereupon starting pulses are

applied to the lamp.

4 Claims, 3 Drawing Sheets
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1
LAMP STARTING CIRCUIT

This invention relates to an improved circuit for start-
ing, operating and hot restarting a high pressure sodium
(HPS) lamp using a simple, non-resistive circuit which
incorporates a voltage multiplying technique.

BACKGROUND OF THE INVENTION

As is well known in this art, HPS lamps, generally
speaking, are difficult to start and require special cir-
cuitry for restarting if the lamp is extinguished after
sufficient operation to elevate its temperature. This is
normally referred to as hot restarting and is known to
require high voltage across the lamp, considerably
higher than the line operating voltage.

Numerous circuits have been developed for the pur-
pose of hot restarting such lamps, as well as starting and
operating circuits, and many of those circuits operate
quite satisfactorily. However, the -operative circuits
which are commonly used include numerous resistors
and/or pulse transformers, apart from the conventional
ballast, to accomplish the starting operation. The resis-
tors, which are commonly low resistance but have high
wattage ratings, generates significant heat, necessitating
special designs to either extract the heat or package the
circuit in such a way that the heat does not damage
other components. In addition to the heat generation,
the resistive losses are wasteful of energy and the use of
the resistors as well as pulse transformers increase the
cost of the circuits.

SUMMARY OF THE INVENTION

Accordingly, an object of the present invention is to
provide an HPS lamp starting, operating and hot re-
starting circuit in which the hot restarting circuit is
non-resistive in the sense of not requiring any separate
resistive components which would introduce losses and
generate heat.

A further object is to prowde a circuit which is sim-
ple and has a minimum of components and includes no
separate pulse transformer.

Briefly described, the invention includes a starting,
operating and hot restarting circuit for a high pressure
sodium lamp comprising the combination of terminals
connectable to an AC source, connector means con-
nectable to a high pressure sodium lamp and an induc-
tive ballast connected between the terminals so as to be
in series with the lamp across the AC source. The bal-
last includes first and second winding portions with a
tap at the junction of those portions, the second portion
having a significantly larger number of windings than
the first. A semiconductor switch is connected to the
first portion of the ballast at the junction of the ballast
with the lamp connector and a storage capacitor is
connected between the tap and the other end of the
semiconductor switch.. A voltage sensitive breakdown
device is connected across the switch so as to respond
to the capacitor voitage and to breakdown when its
voltage threshold is reached, placing the switch into
conduction. The switch and capacitor are connected to
the first portion so that, when the switch conducts, a
pulse of current passes through the first portion, induc-
ing a large voltage in the second portion which is ap-
plied to the lamp to start the lamp. A charging circuit is
connected between the tap and the other side of the line,
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oppositely poled from the first, connected between the
pumping capacitor and the junction of the storage ca-
pacitor with the switch. The diode polarities are such
that the pumping capacitor is charged during one half of
each AC cycle and the storage capacitor is charged
during the other half of each cycle to a voltage higher
than the half cycle amplitude df the source by an
amount proportional to the charge on the pumping
capacitor, the voltage on the storage capacitor thus
increasing during each cycle until the breakdown de-
vice conducts.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to impart full understanding of the manner in
which these and other objects are attained in accor-
dance with the invention, particularly advantageous
embodiments thereof will be described with reference

"to the accompanying drawings, which form a part of

this spemﬁcatlon and wherein:

FIG. 1 is a schematic circuit diagram of a hot restart
circuit in accordance with the present invention;

FIG. 2 is a schematic circuit diagram, partly in block
form, of a starter circuit in accordance with FIG. 1 used
with an auto-lag ballast;

FIG. 3 is a further embodiment of a circuit in accor-
dance with the present invention incorporating a ther-
mal disabling device;

FIG. 4 is a schematic circuit diagram of a further
embodiment of a starting and operating circuit in accor-
dance with the present invention; and

FIG. § is a further embodiment of a circuit in accor-
dance with the present invention incorporating an elec-
tronic disabling device.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

In the circuit shown in FIG. 1, terminals 10 and 11
are provided so as to be connectable to a suitable AC
source which would typically be 240 V. line voltage. A
power factor correcting capacitor 12 is connected be-
tween terminals 10 and 11 in a conventional manner. An
inductive ballast indicated generally at 14 has one end
terminal connected to terminal 10 and the other end
terminal connected to one terminal of a high pressure,
sodium lamp 16, the other side of lamp 16 being con-
nected to terminal 11. Thus, the ballast and lamp are in
series circuit relationship with each other across the AC
source terminals.

Ballast 14 is a tapped ballast such that it has a first
winding portion 18 and a second winding portion 19
which are inductively coupled, portion 18 constituting a
much smaller number of windings than portion 19, pref-
erably on the order of about 5% of the total number of
windings of the ballast. A tap 20 is provided at the
junction between winding portions 18 and 19.

A semiconductor switch 22 such as a silicon-con-
trolled rectifier (SCR) or the like is connected so that
one end of its switchable conductive path is connected
to the end of first portion 18 of the ballast and a storage
capacitor 24 has one end connected to tap 20. The other
end of the capacitor is connected to the other end of the
conductive path of SCR 22. A sidac 26 or other break-
down device is connected between the gate and anode
of the SCR, a current-limiting resistor 28 being included
in series with the sidac if the characteristics thereof
require current limitation.
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