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My invention relates to gaseous electric dis-
charge lamps of the type having thermionic elec-
trodes and particularly to apparatus associated
with such lamps for effecting the starting thereof.
The object of my invention is the provision of
improved apparatus for this purpose whereby the
temperature of the electrodes is raised to an
electron emitting point before the starting voli-
age is applied to the lamp and during the nor-
mal operation of the lamp there is no material
loss of energy due to the starting apparatus. A
further object is the provision of thermal time
delay apparatus for controlling the time of ap-
plication of the starting voltage which apparatus
operates independently of the temperature of the
ambient.

My invention will be better understood from
the following description taken in connection
with the accompanying drawing and its scope
will be pointed out in the appended claims.

In the single figure of the drawing, which is a
circuit diagram illustrating one embodiment of
.my invention, { represents a gaseous €lectric dis-
charge device, such for example as a fluorescent
lamp, having thermionic electrodes 2 and 3 which
are represented as being filamentary in form
adapted to be initially heated to an electron emit-
ting temperature hy the passage of current there-
through. The lamp is connected to be energized
from the source of current supply 4 which may
be ta 115 volt, 60 cycle commercial lighting cir-
cuit.

For controlling the starting and operation of
the lamp {, I have provided the thermal switch
6 and the electromagnetic switch 7. The ther-
mal switch comprises the fixed contact 8, the
cooperating movable contact 9, the insulating
member 10 and the two part temperature respon-
sive actuating member {1, (2.
member {0 has an inclined upper edge and iIs
shown secured between the contact 9 and the
actuating member, the securing means, for ex-
ample, a rivet, serving also electrically to con-
nect the contact with the member. 'The two
parts of this member comprise the bimetallic
part 11 and the bimetallic part 12, the two parts
having = identical temperature-deflection con-
. stants and being connected together near their
adjacent ends in good thermal and electrical re-

lation so that the part #2 which connects with

the movable contact is in effect an extension of
the part 1. Arranged adjacent the part {1 and
in good thermal relation therewith is the resist-
ance heater 3, the part {1 being so constructed
that when its temperature is raised it bends in a
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direction to separate the contacts 8 and 9. The
part 12 is reversely arranged so that when its
temperature is raised it bends in the opposite
direction, that is, in a direction to move the
contact 9 toward the contact 8. The ratio of
the length of the part 12 to the part i1 for perfect
ambient compensation is approximately 2.4 to 1
but I have found that a ratio smaller than that
works quite satisfactorily and in certain cases
may even be desirable since it serves to give the
lamp electrodes a somewhat longer heating pe-
riod when the temperature of the ambient is low.
Tt will be understood that parts 41 and {2 need
not necessarily have the same temperature-de-
flection characteristic and that should these
parts he constructed of materials having differ- .
ent characteristics the ratio of the lengths of
said parts for ideal ambient compensation would
depart in an obvious manner from the ratio men-
tioned above. A further result of the two-part
bimetallic switch construction which I have de-
vised is, as will be seen later, that when the heat-
er is deenergized and ceases fo apply heat to
the part 1 some of the heat in that part passes
by conduction into the part {2 thereby preventing
the contacts 8 and 9 from opening as far as they
otherwise . would, Thus, for the switch fo be
prepared to execute a complete new storting cycle

* with a full length electrode heating time, it is
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only necessary that the temperatures of the two.
parts [1 and 2 become equalized by conduction
of heat from the one strip to the other and it is
not necessary to- wait until both parts are com-
pletely cooled.

The electromagnetic switch comprises the core
5 having thereon the coil 16 and the armature
{1 which is secured to the spring (8. The latter
is supported at both ends, one end being fixed
to the post 19 and the other end arranged to
slide in a slot in the post 26. The switch has
the cooperating movable and fixed contacts 21
and 22 and is shown having its polepieces pro-
vided with the shading coils 23 to assist the mag-
net in holding its armature without chatter or

5 vibration. The adjacent ends of the srmature
‘11 and the member 10 are provided with inclined

faces and are so arranged that when the electro~
magnet is not energized and the armature is held
by the spring I8 in its upper or contact closing
position, the member 10 of the thermal switch is
free to move intc a position in which the contact
9 engages the contact 8. However, when the
electromagnet is energized and the armature is
drawn against it, the member 10 is pushed to the
right and contacts 8 and 9 are separated, or if




2

they are already separated, they are retained in
-a contact open position as long as the electro-
magnet is energized.

One side of the source of supply 4 connects di-
rectly with one end of the electrode 3 and the
other side of the source connects with one end
of the other electrode 2 through the control switch
24, the baliast reactor 25 and by a divided circuit
including the winding {8 in one branch and the

.thermal switch § in the other branch. The other
ends of the electrodes are connected together
through the heater {3 and the contacts of the
electromagnetic switch. The small capacitor 26
is bridged across the contacts 2§ and 22 and the

heater {3 for the purpose of reducing the spark

a}% the contacts 2!, 22 and to reduce radio inter-
ference from the lamp. '

With the parts in the position illustrated, the
closing of the control switch 24 closes an elec-

trods heating eircuit including the reactor 25, the 2

thermal switch 8, the electrode 2, the contacts of
the eleciromagnetic switch, the heater 13 and the
elecirode 3 in series. By the time that the elec-
trodes have reached an electron emitting temper-

afure as & result of the current passing there- ©

through, the part {i of the thermal switch will
nave been heated sufficiently by the heater 13 to
open the contacts § and 8, thus energizing the
winding {§ of the electromagnet which previously
weas substantially short circuited by the thermal
switch. The actuation of the armature 7 gives
a quick break to the heating circuit whereby the
voltage impulse due to the reactor 25 causes the
iamp | to break down in the well understood
menner. The operation of the electromagnetic
switeh opens the circuit of the heater 13 and as
the part [i of the thermal switch cools, the con-
taciz of that switch approach each other but are
prevented from aciual contact by the armaturs
7 which remeins in its lower position as long as
the Iamp is in operation. Upon opening the con-
trol switeh 24, however, or if the source of supply
is interrupied, the resulting deenergization of the
eleciromegnet permils the contacts of the ther-
mai switch {o close in readiness for a restarting
of the lamp. In the event that the contacts of
the eleciromagnetic switch separate at or near
the zerc value of the current wava and an in-
sufficient$ voltage is supplied to the lamp to cause
it o stari, the armajure of the eleciromagnet is
immediately retracted to its closed contact posi-
tion when it is again energized to repeat the lamp
starting effori. Sheuld the voltage of the source
of supply be interrupted for a& short time and
before the therma] switch has cooled sufficiently
to reclgse, the armature will vibrate making suc-
cessive attempis to start the lamp while at the
same ftime the lamp electrodes are having their
temperature raised by the intermititent passage
of current therethrough.

I have chosen the particular embodiment de-
scribed sbove as Hustrative of my invention and
if will be apparent that various modifications may
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be made without departing from the spirit and
scope of my invention which modifications I aim
to cover by the appended claims.

What I claim as new and desire to secure by
Letters Patent of the United States is:

1. In combination, an electric discharge lamp
having thermionic electrodes, means including a
time delay switch and a ballast for connecting
said lamp with a source of current supply, a heat-
ing circuit for said electrodes connected there-
between and Including a second switch and con-
trol means for said time delay switch, operating
means for said second switch connected across
said time delay switch and means responsive to
said second switch for controlling said time de-
lay switch,

2. In combination, an electric discharge lamp
having thermionic electrodes, means including a
thermal switch and a ballast for connecting said
electrodes with a source of current supply, a
heater for said thermal switch and an electro-
magnetic switch connected in series between said
electrodes and forming a path for heating cur-
rent for the electrodes, the winding of said elec-
tromagnetic switch being connected across said
thermal switch and means controlled by said elec-
tromagnetic switch for preveniing the closing of
said thermal switch.

3. In combination, an electric discharge lamp
having thermionic electrodes, means including a
thermal switch and a ballast for connecting one
end of each of sald electrodes with a source of
current supply, a heater for sald thermal switch
and an electromagnetic switch connected in series

5 between the other ends of said electrodes the

winding of the latter switch being connected
across sald former switch, and means operative
when said eleciromagnetic switch is open for pre-
venting the closing of said thermal switch.

4. In apparatus including an electric discharge
lamp having thermionic electrodes and a circuit
for supplying heating current to said electrodes
in series, means including a thermal switch for
opening said circuit between saiq electrodes, said

5 switch having a two part contact moving mem-

ber one part being carried by and extending be-
yond the other, said parts being constructed to
warp in opposite directions in response to an in-
crease in temperature and means for heating one
of said parts.

5. In apparatus including an electric discharge
lamp having thermionic electrodes and a circuit
for supplying heating current to said electrodes
in series, means including a thermal switch for
opening said circult between said electrodes, said

“switch having a two part bimetallic contact mov-

ing member one part forming a continuation of
the other and the two parts being arranged to
bend in opposite directions in response to an in-
crease In temperature, and a resistance heater
adjacent to one of sald parts.

ROBERT H. JOHNSON.



