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This invention relates to an electrical circuit 

for connecting discharge tubes in parallel. 
Many attempts have been made to mount neon 

discharge tubes in parallel without any, success 
Whatever except where the tubes are adjusted to 
present the same internal resistance across the 
line. This latter method has only been utilized 
with respect to two tubes where it was found 
necessary to change their internal structures in 
Some particulars. It is, of course, advantageous 
to mount neon tubes in parallel because when 
mounted in series a high reactance transformer 
is required in order to develop sufficient voltage 
to fire the device. Once the striking voltage is 
applied, the device Will light up and the high 
voltage drops to about half its initial value. . 

It is obvious, therefore, that if an attempt is 
made to Operate discharge tubes in parallel, using 
a high reactance transformer in the circuit, the 
tubes will be fired by the voltage impressed there 
on, but that, since the voltage is not maintained 
in a high reactance type of transformer, the de 
vice will shut offshortly after initiation. . . . 

It is further notable that to accomplish the 
lighting of neon. tubes in parallel by ordinary 
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tion to a low reactance transformer, the resistors 
being included to control striking voltage applied 
to said tubes, whereby all of said tubes are actu 
ated in the same instant. 
A still further object of the present invention 

is to provide an electrical circuit as before, where 
by a greater footage of neon tubing may be light 
ed with a smaller value of striking voltage than 
has formerly been required for series connections 
containing the same total length of tubing. 
With these and other objects in view, the pres 

ent invention generally comprises an electrical 
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circuit containing a low reactance transformer 
having its primary connectable to a source of al 
ternating current. Each of a plurality of gase 
ous discharge tubes has one of its electrodes con 
nected to one side of the secondary coil of the 
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transformer. Another electrode of each discharge 
tube is connected through impedance means to 
the other side of the secondary of the transform 
er. The impedance means chosen should sub stantially match the impedance of the discharge 

25 
means, it Would be necessary to connect the Seca 
ondaries of a plurality of high reactance trans 
formers in series, which, of course, would necessi 
tate clumsy equipment and an ineffective air 
rangement in all. . . . . . . . 
A comparison of a series arrangement versus a 

parallel arrangement of tubes results in condi 
tions which favour a parallel disposition of the 
tubes in a circuit. Thus, if a transformer will de 
liver 1500 volts, it will only be capable of firing 
a certain limited number of neon tubes accord 
ing to the sum of their striking voltages. If, how 
ever, the tubes are connected in parallel, it is 
obvious that the number of tubes which may be 
lighted only depends on the current drawn from 
the transformer. . . . . . . . 

It is the main object of the present invention 
to provide an electrical circuit containing a plu 
rality of discharge tubes connectable in parallel 
relation across a source of voltage. 
A further object of the present invention is to : 

provide a circuit of this type wherein the source 
of voltage comprises the secondary of a low re 
actance transformer. 
A still further object of the present invention 

allel, resistor means being disposed between one 
electrode of each of said tubes and one side of 
a secondary of a low reactance transformer, the 
other electrode being connected to the other side 
of said secondary. 
A still further object of the present invention 

is to provide an electrical circuit containing a 
plurality of discharge tubes in series with cooper 
ating resistors and disposed parallelly with rela 
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tube. Various impedance devices may be em 
ployed such as a condenser or inductance, the 
preferred means being a conventional electrical 
resistor, which was chosen for production rea 
SOS, . . . . . . . . . . - 

Other objects of the present invention will be 
revealed by a study of the following specification 
taken in conjunction. With the accompanying 
drawings. - - - 

In the drawings: . . . . . . . . . . . - . 

Fig.1 reveals a simple disposition of discharge 
tubes in parallel with a source of voltage. m 

Fig. 2 reveals an alternative arrangement of 
the tubes in parallel across the source of voltage. 

Fig. 3 reveals the method of mounting tubes 
in bank formation in parallel, an alternate ar 
rangement of the banks being preferred in this 
instance. . . . . . 

Referring to the drawings, the low reactance 
transformer O is shown having its primary if f 
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connected by the lines 2 and 3 to a source of 
alternating currents 4. The secondary 5 of 
the transformer O has leads 6 and 1 extend 

; ing therefrom toward a plurality of discharge 
tubes. In Figure 1 it will be observed that gase 
ous discharge tubes 8 and 9 are connected by 
their electrodes 20 and 2 directly to the line 6. 
Other's electrodes. 22 and 23 connected through 

is to provide an electrical circuit arrangement resistors - 24 and 25, respectively, to the other 
including a plurality of discharge tubes in pare. side of the transformer in the line T. 

. It has been found necessary to include the re 
sistors in the circuit so described in order to ad 
just the striking voltage of the various tubes. Due 
to the parallel relation and disposition of the 

O 

tubes in the circuit, it will be obvious that a high 
voltage is not required as is necessary when such 
tubes are connected in series. In the present 
instance, a voltage in the order of 1500 volts, de 
veloped by the secondary 5 of the transformer 
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it, has been found sufficient but, of course, this 
depends on the order of magnitude of the striking 
Voltage of each tube. 
The transformer f is of a low reactance type 

which must deliver a current substantially equal 
to the current drain of one discharge tube 9 
multiplied by the number of tubes connected in 
the circuit and features a constant power factor. 

in conparison with the transformers formerly 
used in series circuits, it will be realized that the 
present type, being connected in the proposed 
parallel circuit arrangement, allows more footage 
of tube to be mounted therein, since the only lim 
itation is current drain and not voltage. It is 
Well known that a transformer may be con 
structed more efficiently with respect to current 
Output than to voltage output and the adoption 
of the former here results in a system of improved 
economy. Of course, if an attempt were made 
to utilize a high reactance transformer in the 
present circuit, the result would be substantially 
ineffective, since the Secondary voltage would 
drop to a portion of its initial striking value dis 
enabling the tubes in their lighting function. 

It inay be preferable in some instances to al 
ternately dispose the discharge tubes in parallel 
Substantially as revealed in Figure 2. In this 
circuit arrangement a gaseous discharge tube 26 
is shown having its electrode 27 connected to the 
line 6 through a resistor 28, he other electrode 
29 of the tube 26 is connected directly to the other 
side of the transformer in the line 7. A paral 
lelly disposed discharge tube 30 is shown having 
its electrode 3 connected directly to the line 6 
whereas the electrode 32 is connected through a 
suitable resistor 33 to the line . It has been 
observed that this latter circuit is a substantial 
equivalent of the circuit of Figure insofar as 
operation of the tubes is concerned, particularly 
With respect to a small number of tubes. Tf, 
however, it is found necessary to mount a large 
plurality of tubes in paralled in order to develop 
sufficient light, neither of the methods revealed 
in Figures 1 and 2 will ensure operation of the 
discharge tubes. 

It is important to note that when a gaseous dis 
charge tube is operating and emitting light a 
field potential of Wariable intensity exists acroSS 
the Whole tube. It is well known that gaseous 
discharge tubes operating under certain condi 
tions evidence a flickering of the light emitting 
therefron, or a deadening of the discharge effect 
altogether. If a small number of tubes are placed 
in parallel relation in a circuit as indicated in 
Figures 1 and 2, it has been found that in the 
normal instance the field potential does not in 
terfere in any manner whatsoever. When a 
great nuinber of tubes are placed in parallel, 
however, a phenomena, arises in the cumulative 
effect of the field potential of all the tubes, re 
Sulting in an interruption and flickering of the 
light emitted from the tubes. Which is possibly 
due to oscillation both within and between the 
various tubes due in some respect to their close 
proximity. In order to overcome this difficulty, 
which it is suggested is due to oscillation de 
rived from cumulative field potential across a 
plurality of tubes disposed in parallel, an ar 
rangement is proposed as in Figure 3. 

Referring to the latter figure, it will be noted 
that a first bank or primary bank of discharge 
tubes 34 is connected alternately in parallel 
with a further bank 35 across the lines 6 and 7 
of the transformer. The term 'alternately,' of 
course, applies as before to the disposition of re 
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4. 
sistors 35 at the same ends of the tubes of the 
bank 34 and the resistors 37 disposed at the other 
end of the tubes of the bank 35. For purposes 
of clarity this arrangement is termed “an alter 
nate parallel arrangement of the banks.' It 
Will be observed that Since the resistor means 36 
and 37 are disposed on and connected to different 
lines, the field potential across the bank 34 and 
the bank 35 will not be the same on any right 
plane taken through them. I present the Sup 
position that it is this factor which prevents os 
cillation between the banks and permits them to 
operate, emitting a full value of light. 

I have thus provided electrical circuit means 
including resistor means and a low reactance 
type of transformer which makes possible the 
Connection of gaseous discharge tubes in parallel 
acroSS a SOurce of Voltage whereby a greater foot 
age of tube may be lighted than was formerly 
possible with a single transformer of Substan 
tially the same dimensional characteristics. 
What I claim as my invention is: 
1. An electrical circuit comprising a plurality 

of elongated linear gaseous discharge tubes hav 
ing an electrode at each end thereof arranged in 
parallel spaced apart relation to each other, each 
of said tubes having an electrical resistance Se 
ries connected to One end thereof to form a tube 
unit, each of said resistances being of the same 
Value, said tube units being arranged in at least 
two similar banks, the resistance end of each 
tube unit in each bank being connected to the 
same side of the bank as the other resistance 
ends of the other tube units in the same bank, 
said banks being electrically connected in paral 
lel and adapted for electrical connection to a 
Source of power, the resistance units of each bank 
being at the opposite side of said latter mentioned 
parallel connection to the resistance units of 
the banks adjacent thereto. 

2. An electrical circuit comprising a plurality 
of elongated linear gaseous discharge tubes hav 
ing an electrode at each end thereof arranged in 
parallel spaced apart relation to each other, each 
of said tubes having an electrical resistance se 
ries connected to one end thereof to form a tube 
unit, each of said resistances having the Sane 
value, said tube units being arranged in two 
similar banks, the resistance end of each tube 
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unit in each bank being connected to the same 
side of the bank as the other resistance ends of 
the other tube units in the same bank, said banks 
being electrically connected in parallel and 
adapted for electrical connection to a source of 
power, the resistance units of one bank being at 
the opposite side of said latter mentioned paral 
lel Connection to the resistance units of the other 
bank. 
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