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5 Claims.
1
This invention relates to electric gaseous dis-
charge lamps and in particular to circuits for
fluorescent discharge tubes starting at high
voltages and operating with constant current
transformers of the usual type.

ters and the voltage across the lamp drops down
to 2 value of approximately 160 volts, for the 4 ft.
tube, and 225 volts for the 6 ft. tube.

The current flows through contacts 4 and heat~
ing coil 6 which heats the bimetallic blades on

One of the objects of this invention is to provide s which the contacts 5 are mounted, causing their
a novel, simple and efficient circuit arrangement opening. This opens the short circuit arocund
whereby electric gaseous discharge tubes can ob- lamp 3 and effectively includes it in the secondary
er‘a.te eﬂicilently, and where the secondary current circuit in series with lamp 2.
will remain relatively constant in spite of the iy A condenser 1 provided in series with the lamp
normal primary voltage variations encountered in 2 improves the power factor and helps in starting
service. . the second lamp 3, and the bridging condenser 8

A .furt.her object is to obtain instantaneous prevents sparking at the contacts.
starting in one or more lamps in a groun, all op- The following is a tabulation of the significant
erating in series, where no auxiliary transformers 5 data and results obtained:
or inductance coils are required.

Still another object is to provide a simple Condenser 1—1 mid.
balanced circuit using a constant current trans- Condenser 8—0.05 mfd.
former adaptable to a wide variety of lamps. Tubes 2 and 3:

Other objects, features and advantages will be- 9 Diameter—25 mm.
come apparent from the following detailed de- Length—4 ft.
scription of various embodiments of the inven- Gas—Argon at 312-8 mm.
tion as applied the schematic diagrams of which Starting voltage—350-400 volts R. M. S.

Fig. 1 illustrates a two-tube circuit provided Operating voltage—160~165 volts R. M. 8. at
with a starting switch; 26 350 ma. tube current.

Fig. 2 a four-tube circuit with dual starting : Light output—50 to 60 foot candle per foot
switches; (fe./ft.) at 350 wa. at 24 hours life.

Circuit data
Line Line Tube N
oliaey | Outront | {7 | Factor | Oumient | e Lmmens | Watt
110 1.1 I 115 | 0.95 340 48 3,840 33.5
115 1.06 118 | 0.98 345 49 3,920 33.2
120 1.04 115 | 0.92 350 50 4,000 35.0
125 0.93 12 | 0.97 355 51 4,100 36.5

Fig. 2a a modification of Fig. 2; and Pressure is an important factor. In the above

Fig. 3 is a perspective of the dual control example, best over-all results were obtained at
thermostatic switch used in Fig. 2. 40 the higher values.

Referring to the circuit shown in Fig. 1, the ‘In prior systems in which gaseous discharge
customary neon sign tube, constant current tubes were operated over constant current voltage
transformer 1 of the high leakage, high reactance transformers only a2 maximum of four feet of
type (120 volts primary, 560 volts secondary, 369 925 mm. tubing could be connected because longer
ma. secondary short-circuit), or the equivalent, 45 tyhes caused the secondary current to drop below
is used to connect fluorescent tubes 2 and 3 with the best operating value of 300 ma. Further-
the power mains. . more, in such arrangements the power factor was"

When the main switch in the primary is closed, only ahout .34 and only 27 lumens per watt were
the full voltage of the current in the secondary produced.
cireuit is across lamp 2, lamp 3 being effectively 50  Tig. 2 shows a circuit diagram expanded to illus.-
short circuited in normally closed contacts 4 of a trate how this method of operation can he utilized
thermostatic switch 5. A very short time after to get dual operation from a single transformer
the primary circuit is closed, the self-heating having a center tapped secondary, shown in Fig.
cathodes of lamp 2 of the type described in my 2a, or two like transformers having substantially
Patent 2,244,070 become efficient electron emit- 55 the same characteristics. In this case the ther-
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mostatic switch has a dual control for each cir-
cuit and has a common lead to the midpoint of
its heating coil. One half of the coil controls one
circuit and the other half the second circuit,

Four tubes 18, {1, {2 and I3 are fed either by
a single transformer {4 having a center tapped
secondary or by two like transformers having
the same characteristics.

The double thermostatic switch {5 has two sets
of normally closed contacts 8¢, {6b and {Te, i7D
and a common heating coil 18. As shown in
Fig. 3, the switch is mounted on a base 23 of
insulating material. From this base project three
stems 24 on which the resistance 18 is mounted,
the stems being connected with plugs like 25
brojecting from the base to the outside ang
through which connections may be established
with the circuit. The lower half of heating coil
{8 is straddled by the bimetallic switching con-
tacts {7a, {76 and contacts {6a, 160 straddle the
upper half of the coil. Contacts {7a and {8q are
welded to two of the stems 24 and contacts {50,
1Th to stems 28, the latter connected with plugs
21. The switch may be enclosed by a cover 15
seated on the base 23. Contacts {3¢ and !8b are
bridged by condenser 28, and contacts {7a¢ and
{7b by condenser 29. The base 22 is of the five-
pin “octal” type having g keyed guide pin 35 so
arranged as to make sure that the switch will he
correctly seated in its socket and connected with
the circuit. When the main switch in the trans-
former primary circuit is closed, lamps 2 and §3
will be started over the following circuits: Trans-
former secondary 20, lamp {9, contacts {8a, 18D
upper half of coil {8, and condenser 19, and sec-
ondary 22, lamp 13, contacts (1q, {7b, lower half
of coil {6, and condenser 2. As in Fig. 1, when
the lamps start, the heating coil {8 will opzn the
contacts f6a, 18D and {7a, {16 which will ocpen
the normal short circuit around lamps {f and {2
and connect these in series with {8 and {3.

The values are the same as in Fig. 1. The two
circuits are about 180° out of phase, The power
factor is better than 90%.

The transformer 14 and the condensers !§ and
2} are enclosed in g shielded casing.

What we claim is:

1. In combination, a transformer having a pri-
mary and secondary windings, four gaseous dis-
charge lamps, a thermostatic switch having a
heating coil, divided into two halves, and two
pairs of bimetallic contacts controlled by the {wo
halves of the heating coil, respectively, a circuit
including in series the secondary winding, two
lamps, 2 condenser, and one half of the heating
coil, a short circuit across one of the last men-
tioned two lamps over the bimetallic contacts
adjacent said one half of the heating coil, a sec-
ond circult including in series the second szcond-
ary winding, the two other lamps, a condenser
and the other half of the heating coil, and a
short-circuit across one of the two last mentioned
lamps over the bhimetallic contacts controllegd by
the last mentioned half of the heating coil,

2. In combination, a constant current trans-
former having a divided primary and divided
secondary winding, four fuorescent tubes each
having two electrodes, a thermostatic switch hav-
ing a heating coil and two pairs of bimetaliic
contacts controlled by the two halves of the heat-
ing coil, respectively, a circuit including in series
one of the secondary windings, two of said tubes,
one hzlf of the heating coil and a condenser, a
short-circuit across one of the last menticned two
tubes over the bimetallic contacts adjacent said
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one half of the heating coil, a condenser bridging
the last mentioned contacts, a second circuit in-
cluding in series the other secondary winding,
the two other tubes, the other half of the heating
coll, and a condenser, a short-circuit across one
of the twe last mentioned tubes over the bimetal-
lic contacts controlled by the last mentioned half
of the heating coil, and a condenser bridging the
last mentioned bimetallic contacts.

3. In a thermostatic switch, a base, connecting
bins projecting from one side thereof, conductors
connected with said pins projecting from the
other side thereof, two bimetallic strips arranged
to face one another with 2 space between them,
and having one of their ends connected with and
mounted on two of said conductors, the other
ends of said strips having contacts and being free
to move towards and sway from one another, and
a heating coil arranged in said space and con-
ected to one of the last mentioned conductors
e

of said cecil being arranged to heat one
trips and an opposite sector of said coil
ng arranged to heat the other of said strips,
4. In a thermostatic switch, the combination
{ a Lase, connecting pins projecting from one
e thereoi, conductors connected with said pins
rrojecting from the other side thereof, a plurality
3 f bimetallic strips, the strips of each pair
arranged to face one another with a space

3

ed with and mounted on said conductors, the
r ends of said strips having contacts and
I free to move towards and away from one
another, and a heating coil passing through the
space hetween the individual strips of each pair
aud connected to certain of said conductors, one
sector of the circumference of said coil being
arrangsd to heat one sirip of each pair on one
side of said coil and an opposite sector of said
coil being arranged to heat the Sirips of each pair
arranged on the opposite side of said coil.

5. In a thermostatic switch, a bhase, five con-
necting pins projecting from one side thereof, five
conductors connected with said pins projecting
from the other side thereof, two pairs of bimetal-
lic strips, the strips of each pair being arranged
to face one ancther with a space between them,
and each strip having cne end connected with
and mounted on a different conductor, the other
end of each strip having contacts and being free
to move tewards and away from the correspond-
ing end of its pair, a heating coil passing through
the space between the individual strips of each
pair so that each half of said coil is arranged
between the individual strips of one pair, whereby
one sector of the circumference of each coil half
is arranged to heat one strip of one pair and an
opposite sector of said coil half is arranged to heat
the other strip of said pair, and a cover for said
base enclosing said centacts, conductors and coil.

JACOB KURTZ,
JAMES WALDIE.
JOSEPH SPINA.
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