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his inventioza "elates to the control of electric 
discharge devices, and is especially concerned 

(CE, 

with the starting of such devices. The invention. 
is very useful it, connection with fluoresce at 
tubes or airps of the positive column discharge 
type, and is hereiz, after axplained with pastic. 
ular reference to kaaps of this character and 
their usual startizig arrangements-as exeme 
glified in U. S. attea, ,953,112, Aarch 13, 1936, 
to Weis, or EPateka; 3,322,42, August 20, 1940, to 
See?'s, for insta:ce. 

(Ordsaasy tuousa, Crescert Bagaps have eleca 
Erical starting circuits whici are made 2x. 
33'0Eer to stai'i, 223 is case. Sciaetizia eg this 
23 to be done geye'2. 

ch9.S. ge actually Sa'is. So this purpose, tutors 
Inatic Sea,2S Eye COICAO2.37 girovided ificia gyi.i. 
inal:e and Rozesk &g gaiting circuit, indefinitially 
Liti gi&iring is 2,330gingised. 
'Thirough deterioregios. in service or as a result, 

of accide, fille'escegli, azaps 35 ad other dise 
cina."ge devices of 32 cg everally become ice, 
gale of SSRigg &3.2d 2ACE) a ful anizag, so ta; 
ti:2 cally effect of the 20 natic efforts to st:2: 
Such a 22g is 3, 202 is 33i fashing in it, 8:36, 
is very & Cyågg &O those iza the 23rea, a3, 3e 
?eives the liga, of 223 :38 caig asp, besides See 
essly Wea:Cag o28, is state evice. g.: Ey, 
Such, iii.28&city iO2 g is die GO SOSS, OS 8.33e 
&A's efinission fro: Ole ox' 20th electrodes og is 
as 22, which in 337235), isogia dissignatiosa Og O'Bries 
iOSS of activatisag R.3%33ia, C2, which he emission. 
disgends. The okjeciosafoe flashing of Siac: , 
ian goes on ix.deiately, 2ntil the pove' suggy 
is shut of, or he leap is served for Rae 
cizcai, 

ae grgose of Yiy i 'yegation is to obviate $2.2 
Ladiesirakie fashing of defective langs withou, 
interferizag With xegetition o the atteriapts to 
Start 3.S. Otag 33 332'e is 2,237 SegaSeasole O'ozara 
ise of glyccess, d'aig E. Scorpisi, oy renderig 

state is effective to 33A Eile st3ting cil's 
ascious feas. Les 23d, 3d 7.328388s of ke 

32783 to Yi, k343:28 appareg, on the ciga 
SC; i3%iO2 of oxae species asad forg of eakodi. 
Racia, 32d Orca 28 di'a, Yig. 

In the drawirag, 3.3g. is 3, diagararatic viety 
of 3, £2O3"escent, like O'' azig With circuit, co 
aeciiO2ns including 2ny invexation, a Zaidi-portiona 
of the as Yap envelope being looke out, 82nd 
o:Initted; and Fig. 2 is a tiltei or perspective yievy 
of starting Switch agaratus suitable for the 22 

tix Reg efore the diss. 3.) 

2. 

. 
(3. 

poses of any iVeration, an enclosing casing for the . 
apparatus being shown broken away. 

Fig. 3 is a view similar to Fig. 2 illustrating a 

st3&ing SWitch S is clicies. 

35-9) 
diseat, for of Ore (of the SWyces Rese 
show, the casing partly silov.T. in Eig. 3 cais.g 
Grinitted extirely. 

E7, East des:rike the Ortiz of the Ciscuits 
and apparatus show Winic; ina,Venee Ofosetae: 
ir use, and which perini, the objecisioxsible Siasi 
ing of 2 defective slag 33 dieScried goove. 

Fig. shows an ordias:'y illozege at take ang 
... of the positive coliania eiectic discins, geype 
with a tubula: ex velope B8 aavig Spaceci-agaz', 
activated thentioxic catiodies G, G in its ends, 
Wei. They ke specially eated: 33acies of Asia, 
coiled iii, ent type, £32 c are savyS. connected 
2,250SS 2, OWea'-Siggy circuit, S2 is citiciang kic 
333 failas, 6, whic: 2, so serves as a giasting 

isdict2(ace, 2nd the 328,332, nake-a2c-Sa22. 
s'Viac 5. The envelopa G8 grgy c a. 
preSSuice 32nosphese of St.83; g gas, s2cs, as 
35'go at a presse of 2 to 5 inx of age:23 y, 
22d also a vaporizekie &Sc. iogniz38e w/origg 
substance such as merczy. A supply c2 .2er 
Cu23), which ray exceed $2.3 ERYousai, a?: vi); 
Vaporize during Og32&tio2, 0, the 2x2 g is $32. 
dicated ky & drop C2 inside the exayeioce (2, 352d 
22 internal coating of i20's Scet mates:... O 
plaCSpino: 88 on the 322 ye:0.3 W222s is also : 
C2.Éed. A stating axed elect3'ode-eatigg 
E is showing CO2ected 3,3'SS a ci: 
GE'Ough the lax negat3:y 333i Cies K 6, ": 

exei, Yii; 
fe of 3, eign a typ3. s 

The general rode of operatiosa is sagig .22 
222 ap . With this circuit, agrgageen, is that, 
When the Switch G5 is closed to tug or tie. 
22 ap E, the Switch device S penits 307 of cux 
Kei, though the circuit, E. 3rd the cataode ia 
meats AS, is a Series theirgii for 8, Suificieza, 
legagh of tialize to preheat the Cathodes to as a 
2.dequate enissive terage;2&ure, 2nd Eheca. Sud 
desay ogens the circuit, E; and the resulting 
Voisse sick 2 cross he cahodes A & G stices 
to initiate discharge oetween then-Or, in othek 
WYO'ss, starts the 3.29. 
AS ShoW) is sigs. agad 2, the therial Siri ch 

S is of glow-SWitch type, conspirising a giass 
eEvelope 23 containing a low pressure atmos. 
piege of fake gas, such as a "go2 a 3.2 absolute 
p;"essure of 25 am. of mercury. The envelogg 20 
Y23 include a stem 28 through which are sealed 
current leads 22, 23 that are consected to op 
posite sides of the circuit, E, and are provided 
with terminals or electrodes inside the envelope 
between which a glow discharge takes place when 
the SVritch 5 is first closed. The lead 22 aby 
have &R extension (of nicke, for example) in 
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ward or upward from the stem 2 to serve as one 
terminal, while the other terminal may be 
formed by the end of a U-bent thermostatic bi 
metal strip member 25 attached to the other 
lead 23, as by welding, and constituting the tem 
perature-responsive element of the switch S. 
The free end of the member 25 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 piece 26 (as of 
molybdenum) is shown welded to the free end 
of member 25. A capacitor or condenser K is 
shown connected across the circuit H by its leads 
28, 29 in shunt with the switch S, to minimize 
radio interference as well as arcing between the 
contacts 22, 26. 
The general operation of such a switch S is that 

when the circuit His energized as a result of clos 
ing the hand switch 5, a glow discharge takes 
place across the gap between the parts 22, 25. 
This discharge heats the member 25 until 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 
flamentary cathodes , to an adequate elec 
tron-emissive temperature; and by the time this 
has been accomplished, the thermostatic member 
25 cools sufficiently to open the circuit H and start 
the main discharge between the electrodes , , 
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, 25. 

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 I 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 Has to continuity in such a way 
that after reasonable efforts of the starter S 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. For 
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 3, 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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2,879,115 
element a thermostatic bimetal strip member 34 
having one end attached by welding to an an 
chorage stud upstanding from an insulative 
disc or base 38, and carrying the contact 3 (of 
molybdenum, for example) projecting from its 
free end to coact with a contact 32 in the form 
of a stud upstanding from the base 38. The stud 
32 is shown as provided with an external con 
nector 37 (such as a binding post at the other 
side of the base 36) for connecting it to one side 
of the circuit H, and the base carries a similar 
external Connector 38 for connection to the other 
side of the circuit H. The heating resistance 33 
is shown as a wire coil wound around the ther 
mostatic strip 34 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 38; 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 35; and the other starter lead 23 is con 
nected to the stud 32 and the other external 
connector 37. The condenser leads 28, 29 are 
shown as connected to the studs 35 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 control T 
were absent; i. e., its contacts 26, 22 are closed 
for only Some 2 to 4 seconds, and the resultant 
heating of thermostatic member 34 is insuf 
cient to close the control contacts 3i, 32. Of 
Course SOme Current flows through the heater 8 
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 3, 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 33 while the starter switch 
S is closed during repeated cycles of the starter 
eventually closes the control contacts 3, 32 and 
establishes circuit H independently of starter S. 
Current then flows continuously in circuit H, 
without any possibility of interruption or dimi 
nution by any action of starter S, and the lamp 
I ceases to flash. 
However, if the circuit H is de-energized (by 

opening the hand switch 5, 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 limited 
available room that the thermostat 34 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 4, 4f such as 



2,879, 3.5 
fiber strips, insulative spaceX's 3, 32 being intera 
posed at either side of the member 382. She 
metal contact 32 that coacts with the other 
(free) end of the nember 3sa is mounted on the 
upper end of one of the strips or members 3, 4, 
Wihere they are positively and fixedly spaced apart 
by a metal spacer 3. As here shown, the parts 
32a and 33 are formed by the upper end of a 
wire 44 that is laced through adjacent holes in 
said member 48 and then bent around the upper 
edge of said member so that its end engages at 
arally against the upper end of the other member 
(42. The other end of the wire is is shown co 
nected to the connector 32. 

in order to dispense with repetitive description, 
various parts and features in Fig. 3 are marked 
with the same reference characters as their hono 
logues in Figs. and 2, a distinctive letter being 
8(ded Where such is inction appears ReceSS8y. 
What I claim as new and desire to secure by 

Fetters Patent of the United States is: 
In combination, a starting Switch for a gase 

ous electric discharge device having Spaced elect 
trodies, said starting switch comprising a pair 
of 'cooperating contacts, Eileans to COElect Said 
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contacts across Said electrodes, Reagassor act:a:- 
ing said contacts to repeatedly opera and close 
then and to leave thern open Jon initiation of a 
discharge between said electrodes, and an aux 
iliary thermal switch comprising a pair og coog. 
erating contacts electrically connected in multipie 
With Said starting switch contacts, a heat, resgo:- 
sive Arember carrying one of said auxiliary switch 
contacts and normally holding it spaced apart 
from the cooperating contact, a resistance heater 
arranged to heat said heat responsive nemes, 
and means to electrically connect said eater 
acroSS the electrodes of said discharge device in 
Series with the contacts of both said switches, &he 
heater and heat responsive mexinoes being in Sicil 
thermal relationship that the auxiliary syiga 
contacts are closed thereby to shunt, the stext 
iing Switch contacts oriy afte: S: predeterginined 
time interval during which the starting switch 
contacts have opened and closed at least, several, 
times, the heat responsive member automatically 
opening the 8xiliary Switch coatiacs upon ces 
sation of current ficW through said heater. 

iRCEAE. S. EASR, 


