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1 Claim.
This invention relates to the control of elecivic

{€C1,

discharge devices, and is especially concerned

with the starting of such devices. The invention
is very useful in connection with Auorescent
tubes or lamps of the positive column discharge
type, and is hereinafter explalned with partic=-
ular reference to lamps of this character and
thelr usual storting arrangements—as creme
plified in U, 8. Patent 1,951,112, March 13, 1054,
to Welg, or Patent 2,212,437, Augush 20, 1840, o
Paters, for instencs. )

Ordingry tubular fucrescent lamps have eleg-
tricel stariing circulle which ore made and
broken to start the discherge. Sometimes this
hes to be dome severst
charge actually staris. For this purnose, aubo-
metic means are commonly provided which will
make and break the sterting circull indefinitely
untll sterting is scecomplished.

Through deteriorasion in service or ag & resuld
of accidend, Huorsgeent lnmps and other dise
charge devices often or evendually become Inca-
pable of storting and nermal running, so the
the only effect of the automatic efloris to st
such o lamp is & condlnual feshing in it ¢
is very snnoying to thoss In the ares that re-
celves tha light of hing lamp, besldes uge-
lessly wearing out gtarber device. Usually,
such incapacity for

_ ing 1s due o loss of elsge
tron emission from one ov both elecirodes of the
lomap, which may resy

from digsipation or other
logs of actlvating mab
spends, The object
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23 on which the emisgion
38Y enable flashing of such »
amp goes on indefinliely, until the power supnly
s shut off, or the lamp s removed from the
cireuis, . .

The purpose of vy invention is to chviate the
undesirable fashing of defective lamps withous
interfering with repetition of the aticmpts to
start ag long es there iz any veegonsble prom-
is2 of sueccess, I pesomplish by rendering
sharier in ive $0 opsn the starting
culs., Verious festures and sdvanbages of fhe
inyention will become apnarvent from the de-
seriniion of one species and form of embodi-
ment, and from the drawing..

in the drawing, Mg. 1 Is o diagrammatic view
of g fuorescent tube or lamyp with clrcult cone
nections including my inventicn, s mid-porfion
of the lemp envelope being broken out and
omitied; and Fig. & iz o tilied or perspective view
of starting switch apoaratus sultable for the pur-
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times before the dis-.
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poses of ny Invention, an enclosing casing for the .

appearatus being shown broken away.
Fig. 3 is a view similar to Fig. 2 {llustrating a

315--109)

different form of one of the swilches there
ghown, the casing partly shown In Fig., 2 being
omitted entirely.

I will first degeribe the portion of the clirouits
and apparstus shown which have heretofore been
in use, and which permi the obiectionsble flagh-
ing of a defective lamp az described above.

Fig. 1 shows an ordingry fluorescent tube lamp
L of the positive column electvic discherze tyne
with a tubular envelops 190 having gpaced-apart
activated thermionic cathodes 11, 11 in its ends,
which mey be specially hested cethodss of usual
colled fAlament type, and are showa connesied
nCY038 8 power-supply circull P inciuding the

sual bellagt 14, which also serves o8 & sioriing
inductance, and the manual make-gnd-break
switeh 16, The envelopz (8 may contaln o 1
pressure ebmosphers of sterbing gas, such
argon ab a pressure of 2 to 5 mm. of mereur
end also o veporizeble snd lonizable worki
substence such s mercury. A supnply of mer-
cury, which meay exceed the smounts theb wi
vaperize during oparation of the lemp L, is in-
dicaied by & drop (7 inside the envelopz (6, and
an internsl cogbting of Huorsscent malerizl op
phosphor (8 on the envelops walls Is also iz
cated. A sterting and electrode-hesbing
H iz shown connecied acress the clve
through the flamentory cashodes (§, 11, T
starting switch 8 included fhereln, whis
be of a thermel type. ’

The general mode of operation
lamp L with this clreuit srrongsmens
when the switch (5 i closed to turm on the.

&

lamp L, the switeh device S permits flow of cur-
rent through the civcult H and the cathode flge

ments (1, §! in serles thersin for o suflcient
length of tlme t¢ preheat the cathodes to an .
adequate emissive temperature, and then sud-
denly opens the clrcuit ¥; and the resulting
voliage kick across the cathodes [1, 1§ suflces
4o Inlilate discharge hetween fhem—or, In other
words, starts the lamp.

Az shown In Figs., 1 and 2, the thermal switeh
8 is of glow-switch iyps, comprising o glass
envelope 28 containing o low pressure atmos-
phiere of rare gas, such as argon ab an absolute
pressure of 26 mm. of mercury. The envelopz 20
meay include a stem 21 through which are sesled
current leads 22, 28 that are connected io op-
posite sides of the circuit H, and are provided
with terminals or electrodes inside the envelope
between which a glow discharge takes place when
the switch (B is fivst closed. The lead 22 may
have an extension (of mickel, for example) in-
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ward or upward from the stem 21 to serve as one
terminal, while the other terminal may be
formed by the end of a U-bent thermostatic bi-
metal strip member 2§ attached to the other
lead 23, as by welding, and constituting the tem-
perature-responsive element of the switch 8.
The free end of the member 28 lies adjacent the
lead 22 to coact therewith both as an electrode
for the glow discharge and as a switch contact.
For the latter purpose, a contact plece 28 (as of
molybdenum) is shown welded to the free end
of member 256. A capacitor or condenser XK is
shown connected across the circult H by its leads
28, 29 in shunt with the switch 8, to minimze
radio interference as well as arcing hetween the
contacts 22, 28.

The general operation of such a switch S is that
when the circuit H is energized as & result of clos-
ing the hand switch {56, a glow discharge takes
place across the gap between the parts 22, 28.
This discharge heats the member 25 unti] it un-
bends sufficiently to touch the part 22, thus clos-
ing the circuit H and shorting out the glow dis-
charge. The thus augmented flow of current in

the circuit H continues long enough to heat the o

filamentary cathodes {{, {1 to an adequate elec-
tron-emissive temperature; and by the time this
has been accomplished, the thermostatic member
28 cools sufficiently to open the circuit H and start
the main discharge between the electrodes 11, i1,
as already described. After the main discharge
has started, the voltage on the device S is no
longer high enough to maintain any discharge
across the gap between the parts 22, 28,

If, however, the main discharge does not start
on the voltage kick due to the opening of the
circuit H by the switch S as just described, a glow
discharge again takes place between the parts
22, 25, and the switch S again closes and opens,
just as before; and if this effort is not successful
in starting the main discharge, it is repeated—
and so on. If the main discharge cannot be
started at all, the lamp L would (with the circuit
arrangement and parts so far described) go on
to flash in the objectionable manner explained
above.

In accordance with my invention, means of
control are provided for determining the condi-
tion of the circuit H as to continuity in such a way
that after reasonable efforts of the starter 8 to
start the main discharge, a condition of circuit
H that prevents flashing of the lamp L is estab-
lished and maintained, independent and regard-
less of any further action of starter S—indeed,
the operation of starter S may be suspended. ¥or
my purpose, automatic control means may be em-
ployed whose period of operation (as fixed by de-
sign and adjustment) is long enough to include
whatever number of attempts by starter S may
be considered reasonably worth-while; e. g., a
period of some seven to ten seconds under fa-
vorable voltage conditions, embracing some three
to five attempts, say. The action of this auto-
matic control need not be an arbitrary matter of
fixed adjustments, however, but can be made re~
sponsive to the actual attempts of starter S to
start the main discharge.

A simple control for this purpose is shown in
Figs, 1 and 2 as comprising a thermal switch T
whose contacts 3f, 32 are connected across the
starting circuit H in parallel with the starter S,
to shunt the starter, but whose heating resist-
ance 33 is connected into the circuit H in series
with the starter S. As shown in Fig. 2, this
switch T comprises as its temperature-responsive
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element a thermostatic bimetal strip member 34
having one end attached by welding to an an-
chorage stud 38 upstanding from an insulative
disc or base 38, and carrying the contact 31 (of
molybdenum, for example) projecting from its
free end to coact with & contact 32 in the form
of a stud upstanding from the base 38. The stud
32 is shown as provided with an extornal con-
nector 37 (such as a binding post at the other
side of the base 38) for connecting it to one side
of the circuit H, and the base carries a similar
external connector 38 for connection to the other
slde of the circuit H. The heating resistance 33
is shown as a wire coil wound around the ther-
mostatic strip 84 over a covering or wrapping
of heat and electrical insulation 39—such as as-
bestos paper—which increases the thermal iner-
tla of the thermostat and its time of operation.
One end of the heating coil 33 is connected to
the external connector 88; its other end is con-
nected to the member 34, and thus to the stud
35; the starter lead 22 is connected to this same
stud 88; and the other starter lead 23 is con-
nected to the stud 32 and the other external
connector 31. The condenser leads 28, 29 are
shown as connected to the studs 85 and 32 be-
tween which the starter S is connected by its
leads 22, 23, as just described.

In starting a good lamp L, the starter S func-
tions in the usual way, just as if the contro]l T
were absent; 1. e, its contacts 26, 22 are closed
for only some 2 to 4 seconds, and the resultant
heating of thermostatic member 34 is insuM-
cient to close the control contacts 3i, 32. Of
course some current flows through the heater 33
during the glow discharge while the starter switch
S is open, but this current is of low value, and
the heating effect from it is insignificant. Even
if several operating cycles of the starter S occur
before the lamp L actually starts, the control
contacts 31, 32 do not close, if the operating time
of the control T is long enough. In the case of
a defective lamp, on the other hand, the cumu-
lation of heat in the member 34 from full en-
ergization of the heater 83 while the starter switch
S is closed during repeated cycles of the starter
eventually closes the control contacts 81, 32 and
establishes circuit H independently of starter 8,
Current then flows continuously in circuit H,
without any possibility of interruption or dimi-
nution by any action of starter S, and the lamp
L ceases to flash.

However, if the circuit H is de-energized (by
opening the hand switch 15, or by removing the
defective lamp L and replacing it with a good
one), and is allowed to remain de-energized long
enough for the control thermostat 34 to cool off
fully, the shunt at T will be opened, and the
starter S will again be ready to start the lamp
in the usual manner,

Fig. 3 illustrates a device also corresponding
to Fig. 1, but different from that shown in Fig.
2 as regards the switch Ta. Instead of having its
parts on whose relative locations its functioning
depends mounted on the fiber base disc 36, which
is subject to warpage and affords such Hmited
available room that the thermostat 84 in Fig. 2
must needs be very short, the switch Ta in Fig.
3 is made as a unit structurally independent of
the base 36. As here shown, its bimetal thermo-
static strip 34a extends parallel with the glow
switch S and the condenser K, and may be as
long as either of them. The lower end of the
thermostat member 34a is clamped by a rivet 40
between insulative side members 41, 41 such as
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fiber strips, insulative spacers 42, 42 belng inter-

posed ab elther side of the member %8az. The

metal contact 32¢ tha} coacts with the other
(free) end of the member 34a is mounted on the
upper end of one of the strips or members 44, 4,
where they are positively and fixedly spaced apart
by a metal spacer 48. As here shown, the parts
322 and 42 are formed by the upper end of a
wire 44 that is laced through adjacent holes in
said member 41 and then bent around the upper
edge of said member so that its end engages lat-
2rally against the upper end of the other member
41, 'The other end of the wire 44 is shown con-
nected to the connector 27.

In order to dispense with repetitive description,
various parts and features in Pig. 3 are marked
with the same reference characters as their homo-
logues in Figs. 1 and 2, o distinctive letter being
added where such distinction appears necessary.

What I claim 25 new and desire to secure by
Letters Patent of the United States is: )

In combination, o starting switch for a gase-
ous electric discharge device having spaced elec-
trodes, sald starting switch comprising a pair
of ‘cooperating contacts, means o connect sald
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contacts across said electrodes, means for actust-
ing said contacts to repeatedly open and close
them and to leave them open upon mitlation of 2
discharge between szid electrodes, and sn aux-
iliary thermal switch comprising o pair of coon-
erating contacts electrically connected in multiple
with said sterting switch contacts, o heat respon-
sive member carrying one of said suxilisry switch
contacts and normally holding it spaced apast
from the cooperating contact, a resistance heater
arranged to heat sald heat responsive member,
and means to electrically connect said heaier
across the electrodes of said discharge device in
series with the contacts of both said switches, the
heater and heat responsive member being in such
thermal relationship that the suxiliary switch
contacts are closed thereby to shunt the stori-
ing switch contacts only after & predetermined
time interval during which the starting switch
contacts have opened and closed ai least several
times, the heat responsive member sulomatically
opening the suxiliary switch contacis Upon ces-
sation of current fiow through said hester.

RICHARD N, THAYER,



