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ANIMATED ELECTRIC DISPLAY SYSTEM
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2 Claims. (Cl. 315—183)

The present invention relates to electric signs or dis-
play systems which utilize the luminous electrical dis-
charges between cold electrodes in a rarefied inert gas
contained in elongated glass tubes, and which are usually
referred to as neon signs. The invention is particularly
concerned with an animated or flashing sign or system
of this type in which two or more of the gasecus dis-
charge tubes are in alternation recurrently turned on
and off to attract attention to the display.

For many years, and from the time whén myriads of
individual electric light bulbs were generally used in ad-
vertising signs and display systems, it was realized that
the display was much more appealing and subject to
greatly increased attention when the individual light
bulbs were cyclically energized and deenergized in accord-
ance with a selected pattern. Likewise, in displays using
luminous gaseous discharge tubes, as referred to above,
the desirability of providing some means for repeatedly
energizing and deenergizing the tubes has long been
realized. However, most prior art systems for accom-
plishing this are unduly complicated and expensive. It
is an important object of the present invention to pro-
vide an improved, simplified and inexpensive animated or
flashing display system using luminous gaseous discharge
tubes.

Many problems have been encountered in the construc-
tion of flashing display systems using gaseous discharge
tubes. One of these problems arises from the relatively
high voliage that is usually required to excite the gaseous
discharge tubes for the required luminous effect. This
voltage, for example, is usually of the order of 15,000
volts, and such high voltage renders usual simple make-
and-break switching infeasible. In fact, most safety and
fire preventive requirements dictate that no open switch-
ing be carried out in the secondary circuit of the trans-
former - producing the high voltage. However, if the
switching is to be only in the primary circuit of the
transformer, it is evident that a separate transformer will
be required for each discharge tube whose illumination
is to be independently controlled. This, of course, can
prove to be extremely expensive.

Another problem that arises in flashing the luminous
gaseous discharge tubes is that of obviating radio and
television interference. Any attempt to break a circuit
involving appreciable voltage is usually accompanied by
arcing of the switch contacts. It is well known that such
arcing creates interference with radio and television equip-
ment in the vicinity, and that this interference can be
extremely serious.

The present invention provides a simple system for
controlling, for example, the illumination of two luminous
gaseous discharge tubes in a neon display system. The
control is such that the tubes in alternation are repeatedly
extinguished and illuminated, and this is  accomplished
by providing two luminous discharge tubes of different
internal resistances and by inserting a variable resistance
gaseous discharge control tube in series with the luminous
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tube having the lower internal resistance. In a manner to
be described, this control is such that one luminous tube
discharges when the control tube exhibits a relatively low
resistance, and the other Juminous tube discharges when
the control tube exhibits a relatively high resistance. The
Iuminous tubes may, therefore, be repeatedly and in alter-
nation turned on and off to provide a flashing or animated
sign. Since no actual switching is involved, the control
may be effectuated in the secondary circuit of the high
voltage transformer without any danger of fire or. of
violating any safety regulations, Therefore, many inde~
pendently controlled flashing pairs of luminous tubes can
be excited from a single transformer. Also, it has been
found that when the gas pressure in the control tube is
set to lie within a certain range of values, there is no
sharp break of the electrical circuit and radio and tele-
vision interference can be minimized. .

The various features and advantages of the invention
will be understood from the following detailed descrip-
tion considered with the accompanying drawings.

In the drawings, which are to be regarded as merely
illustrative:

Figure 1 is a somewhat schematic representation of an
animated or flashing electric display sign or system utiliz-
ing luminous gaseous discharge tubes whose energization
is controlled in accordance with the present invention;

Figure 2 is a perspective view of one embodiment of
a gaseous discharge control tube that may be utilized in
controlling the aiternate energization of the Juminous
gaseous tubes in the display system of Figure 1;

Figure 3 is a cross-sectional view of the control tube
of Figure 2 along the line 3—3 of Figure 2;

Figures 4 and 5 show two other embodiments of the
control tube of Figure 2;

Figure 6 is an electrical circuit diagram of the display
system of Figure 1 and is useful in explaining the oper-
ation of the system;

Figures 7 and 8 are schematic representations of the
control tube of Figures 2 and 3 and respectively illustrate
the operation of the control tube as its internal resistance
is varied between a relatively low value and a relatively
high value;

Figure 9 is a side elevational view of a suitable me-
chanical-electrical apparatus for controlling the position
of a floating electrode in the gaseous control tube of the
system, thereby to control the internal resistance of the
control tube between its relatively low value and its rela-
tively high value; and

Figure 10 is an end view of the apparatus of Figure 9.

The display system of Figure 1 includes a first luminous
gaseous discharge tube 10 and a second luminous gaseous
discharge tube 12. These tubes in themselves are well
known and each takes the form of an elongated glass tube
with a cold cathode electrode at each end. The tubes each
contain a rarefied atmosphere of an inert gas and a lumi-
nous discharge takes place between the electrodes upon
the application of a sufficiently high exciting voltage to
these electrodes. When neon gas is used, a briliiant red-
dish orange discharge occurs which is admirably adaptable
for electric signs. By the introduction of a small amount
of mercury into the tube, the resultant light can be changed
to blue. Also by coating the internal surface of the glass
tubes with different types of fluorescent powder or the use
of colored glass tubing, many other colors can be ob-
tained as is well known to the art.

The tubes 10 and 12 are arranged in the illustrated em-
bodiment in a concentric, nested manner to embrace a
rectangular area. It is contemplated that one of the tubes
will be luminous in one particular color, and that the
other tube will be luminous in a second particular color.
These tubes may form an animated, flashing illuminated
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border of any desired advertising message, illuminated or
otherwise, positioned within the area enclosed by the tubes.
Of course, the particular configuration of the tubes 10
and 12 illustrated in Figure 1 is merely by way of ex-
ample, as the tubes may take on any desired shape or
form.

The luminous gaseous discharge tube 10 has a first cold
cathode electrode 14 at one end and a second cold cathode
electrode 15 at the other end. The tube 12, likewise, has
a first cold cathode electrode 18 at one end and a second
cold cathode electrode 20 at the other end. The construc-
tion and operation of these tubes is extremely well known
to the art and a detailed description herein is believed to
be unnecessary. ~ As previously pointed out, each of these
tubes contains an inert gas; and when a voltage in excess
of the particular threshold or “striking” voltage is im-
pressed across the electrodes 18, 20 or 14, 15, that the
corresponding tube discharges and glows in a color de-
termined by the color of the tube and the particular gas
(or combination of gases) contained therein.

It might be also pointed out, that the threshold or
“striking” voltage at which a particular tube will dis-
charge, is dependent upon the internal resistance exhibited
by the tube prior to discharge. This resistance increases
as the length of the tube increases, assuming the tube di-
ameter remains the same. Therefore, if the illuminating
tubes 10 and 12 each have the same diameter, the in-
ternal resistance of tube 10 will be greater than that of
tube 12, due to the increased length of the former. There-
fore, the threshiold voltage at which tube 10 discharges and
becomes illuminated will be higher than the threshold volt-
age at which tube 12 discharges and becomes illumi-
nated. :

The cathode electrodes 15 and 18 of the respective
gaseous discharge tubes 10 and 12 are connected to-
gether. - A suppressor resistor 24 is connected between
these electrodes and one terminal of the secondary wind-
ing of a power transformer 27. This resistor aids in
supressing radio interference and can be replaced by a
choke coil if so desired. The primary winding of the
transformer is connected to any suitable alternating cur-
rent source, such as the usual 110 volts alternating-cur-
rent mains. The other terminal of the secondary wind-
ing of transformer 27 is connected to the cathode elec-
. trode 14 of tube 10, and this terminal is also connected
to one of the electrodes of a gaseous discharge control
tube 26. The other electrode of the gaseous control tube
26 is comnected to the cathode electrode 20 of the tube
12. The control tube 26, therefore, is in series with the
tube 12, and tubes 26 and 12 are conmected across the
secondary winding of transformer 27 in parallel with
tube 10.

- One embodiment of the control tube 26 is shown in
Figures 2 and 3. This embodiment comprises an evacu-
ated envelope 30 composed, for example, of glass, A
pair of connecting leads 31 and 32 .extend through the
envelope 30 and are sealed therein.  Thus leads are re-
spectively connected to and serve to support a pair of
rigid cathode elecirodes 33 and 34. The control tube
also includes a floating electrode 33 of magnetic and
electrically conductive material, illustrated in this em-
bodiment in the form of a rectangular plate. The float-
ing electrode 35 normally rests on the electrodes 33 and
34 effectively to short circuit these electrodes.

The control tube 26 is a form of gaseous glow lamp.
It contains an atmosphere of inert gas, such as nitrogen at
at pressure of the order of 10-22 millimeters of mercury.
The discharge in tube 26 takes place between the cathodes
33 and 34 and through the floating electrode 35. It is
evident that the internal resistance of control tube 26
during discharge increases as the discharge path increases,
that is, as the floating electrode 35 is drawn away from
electrodes 33 and 34.

In a constructed embodiment of the invention, the con-
trol tube 26 had the following dimensions. These are
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’4. .
listed herein merely by way of an illustrative example
and are not intended to be limiting in any way.

Diameter of tube 26______________ - B
Length of tube 26_______________________ 1
Length of electrodes 33, 34_______________ 146"
Diameter of electrodes 33, 34_____________ L7 3

Spacing between the longitudinal axes of elec-
trodes 33, M %"’
Floating electrode 35____.

Figure 4 shows a gaseous discharge control tube 26a
similar in most respects to the control tube 26 described
in conjunction with Figures 2 and 3. The control tube
26a also includes a pair of electrodes 33 and 34 which
are supported therein by respective contact leads 31 and
32. In the control tube 264, the floating electrode 354,
instead of having a rectangular plate-like configuration,
is in the form of a cylinder composed of magnetic and
electrically conductive material. Likewise, the control
tube 265 of Figure 5 differs from the control tubes 26,
262 in the use of a helical coil 355 of magnetic and elec-
trically conductive material for the floating electrode.

The floating elecirode 35 of control tube 26 (or the
corresponding floating electrodes 35z, 355 of control
tubes 264, 265) may be drawn away from the electrodes
33 and 34 by moving an external permanent magnet 40
(Figure 1) in the direction of the arrows towards and
away from the floating electrode. The movement of the
permanent magnet 46 is controlled in a manner to be
described. ’

As previously noted, the system of Figure 1 is shown

schematically in the electric circuit of Figure 6. As
clearly shown in the latter figure, tube 10 is connected
across the secondary winding of transformer 27, and tubes
12 and 26 are connected in series across this winding in
parallel with tube 10. The striking voltage of tube 10
is higher than that of tube 12 due to its higher internal
resistance. Also the voltage required to sustain discharge
in tube 10 is higher than for tube 12 for the same reason.
The transformer 27 is essentially a constant current source
of electrical energy and its secondary voltage varies with
variations in the load on the secondary.
* Consider first the situation in which permanent magnet
40 is withdrawn from the vicinity of floating electrode 35.
The floating electrode now rests across the electrodes 33
and 34 of control tube 26 (Figure 7) to create essentially
a short circuit between these latter electrodes and min-
imum internal resistance in the control tube 26. When
this occurs, the voltage introduced across tube 12 by
transformer 27 exceeds the firing or striking threshold of
this tube so that it discharges and becomes illuminated.
The resulting current flow through the tube 12 reduces
the voltage across the secondary to a value below the
firing threshold of tube 10, but the resulting voltage is
still sufficient to maintain the discharge in tube 12 but
is not sufficient to maintain a discharge in tube 10. Tt
should be noted at this point that it is characteristic of
gaseous discharge tubes, such as the tubes 10 and 12, that
the voltage required to maintain the tube discharging and
illuminated is somewhat lower than the original threshold
striking or firing voltage. Therefore, only the tube 12 is
illuminated under this condition, and tube 10 is extin-
guished.

Now, should the permanent magnet 40 be brought
adjacent the control tube 26, the floating electrode 35
is attracted thereto and moves away from the electrodes
33 and 34 (Figure 8). This increases the discharge path
between the electrodes 33 and 34 through the floating
electrode 35, and a gradual increase of the internal resist.
ance of tube 26 may be realized as the discharge path is
increased. As the internal resistance of control tube 26
is increased in this manner, the voltage across the series-
comnected tubes 26 and 12 increases due to the lightening
of the load on the secondary of transformer 27, and this
voltage increase is continued until the firing or striking
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threshold of the tube 10 is reached. This causes tube 10
to discharge and become illuminated. The resulting dis-
charge through tube 10 causes the voltage of the sec-
ondary winding of transformer 27 to drop, and the resuli-
ing low voltage cross the secondary together with the high
resistance of tube 26 causes the voltage introduced to
tube 12 to fall below the threshold required to maintain
a discharge in the tube 12. Therefore, in this latter con-
dition, tube 10 is illuminated and tube 12 is extinguished.

By cyclically causing the permanent magnet 40 to be
gradually brought adjacent the external surface of the
envelope of control tube 26, the floating electrode 35 can
be periodically withdrawn from the electrodes 33 and 34
to provide a gradual increase and decrease of the dis-
charge path in the tube 26 to increase resistance within
the control tube until the tube 1@ is illuminated and tube
12 is extinguished, and vice versa.

When the internal pressure within control tube 26 is of
the order of 10-22 millimeters of mercury, it has been
found that the resulting discharge of tube 26 as its dis-
charge path is lengthened creates negligible television
interference and only a small amount of radio interfer-
ence. Any residual radio interference can be eliminated
for all practical purposes by the suppressor resistor 24
which may have a value of 25,000 ohms.

Should the luminous discharge tube 10 be broken there
is no opening of the secondary circuit with resulting dan-
gerous high voltages. The only result is that tube 12
remains continually illuminated. Likewise, should the
discharge tube 12 become broken, the secondary circuit is
not opened and the only result is that tube 10 remains
illuminated. Therefore, the fracture of either of the
luminous tubes has no adverse or dangerous effect on the
system.

The control tube 26, therefore, functions essentially as
a variable resistance in series with the luminous discharge
tube 12. This variable resistance has a first relatively
low value at which the tube 12 is illuminated and the tube
10 is extinguished, and it has a relatively high resistance
at which the tube 10 is illuminated and the tube 12 is
extinguished.

A simple control apparatus for cyclically bringing the
magnet 40 towards and away from the external surface
of tube 26 is shown in Figures 9 and 10. This apparatus
includes a horizontal base 50, and a pair of terminals 51
and 52 are mounted on the base in any appropriate man-
ner. The leads 31 and 32 of the control tube 26 are con-
nected, respectively, to the terminals. The terminals not
only provide electrical connectors for the tube 26, but they
also serve to support and mount the tube on the base 50.
A mounting panel 55 is supported in a vertical plane on
the base 50, and a rigid lever arm 56 is pivotally mounted
on the panel 55 at a fulcrum point 57. The permanent
magnet 40 is mounted at one end of the lever arm 56 and
in its lower position rests on the upper surface of the
envelope of tube 26. An electric motor 60 is mounted
on the other side of the panel 55 to the lever 56, and the
motor has a drive shaft 61 extending through the panel.
A cam wheel 62 is eccentrically mounted on the free end
of shaft 61. The periphery of the cam wheel 62 engages
the end of lever 56 remote from magnet 40. The motor
69 is comnected to a usnal power source by a pair of
energizing leads 65.

When the motor 60 is energized, the cam wheel 62
rotates pivoting the lever arm 56 about its fulcrum point
57, and this causes the permanent magnet 40 to move
down and up, towards and away from the external surface
of the tube 26. When the permanent magnet 46 is in its
lower position adjacent the envelepe of the tube 26, the
lever 56 rests against a bracket 70 on the panel 55 and
the floating electrode 45 is drawn upwardly away from
the electrode 33 and 34 to its illustrated position in Fig-
ure 9, at which the discharge path of the control tube has
its maximum length and the tube exhibits its maximum
internal resistance. At the upper position of the perma-
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nent magnet 40 (shown by the dashed lines in Figure 9),
the floating electrode 35 rests on the electrodes 33 and 34
and the length of the discharge path is a minimum and the
control tube exhibits minimum internal resistance.

It should be pointed out that the permanent magnet
40 may be replaced by an electro-magnet when so de-
sired. This electro-magnet would be placed in a sta-
tionary position with respect to the control tube 26, and
the current through the element could be controlled by
a commutator driven by a motor such as motor 68. This
would achieve the same result as with the permanent
magnet but without the need to displace the magnet peri-
odically from the control tube.

The control tube 26 could be mounted in a vertical
position with the electrode 35 resting on the top of
the electrodes 33, 34. This would permit a muitiple
electrode construction in which a plurality of individually
movable electrodes such as the electrode 35 are supported
respectively on a plurality of pairs of electrodes such as
the electrodes 33, 34, and all within a single envelope or
individual envelopes and conveniently grouped for pro-
ducing a multiple control effect. Such a multiple con-
trol effect would find particular application in a system
in which both the low resistance and the high resistance
illuminating tubes have electrodes disposed at intervals
along their respective lengths with control tubes respec-
tively interconnecting corresponding pairs of these elec-
trodes from one of the illuminating tubes to the other.
Thus by successively closing these latter control tubes,
a discharge through the high resistance tube can be di-
rected through successive sections of the low resistance
tube. Of course, many other systems, too numerous to
mention, can be devised to utilize the present invention.

The invention provides, therefore, a simple and con-
venient neon sign display system in which a pair of
luminous gaseous discharge tubes are repeatedly illumi-
nated and extinguished in alternation. -The control of
these tubes may be safely effected in the secondary cir-
cuit of the energizing transformer so that a plurality of
independently controlled display systems of the type de-
scribed may be fed from a single transformer. Moreover,
the control of the illuminating tubes is such that inter-
ference to radios and television receivers is obviated for
all practical purposes. '

My description in specific detail of selected embodi-
ments of the invention will suggest to those skilled in the
art various changes, substitutions and other departures
from my disclosure that properly lie within the spirit and
scope of the appended claims.

1. In an animated electric display system, a first
luminous discharge tube including an elongated trans-
parent tubular element having a pair of cathodes at the
respective ends thereof and containing a rarefied at-
mosphere of an inert gas, a second luminous discharge
tube including an elongated transparent tubular element
having a pair of cathodes at the respective ends thereof
and likewise containing a rarefied atmosphere of an inert
gas, said first luminous discharge tube having a discharge
voltage threshold higher than the discharge voltage
threshold of the second luminous discharge tube, a
transformer having a primary winding and a secondary
winding, means for connecting the primary winding of
the transformer to a source of alternating current energy,
a common electrical connection of essentially zero in-
ductance extending from one of the cathodes of each of
the discharge tubes to one side of the secondary winding,
a second electrical connection of essentially zero in-
ductance extending from the other cathode of the first
discharge tube to the other side of the secondary wind-
ing, a variable resistance gaseous discharge control tube
having an enclosing envelope containing a gaseous at-
mosphere within a predetermined pressure range and the
control tube having a first electrode connected to the
other cathode of the second luminous discharge tube and
having a second electrode connected to the other side
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of the secondary winding, and magnetic means externally
of the enclosing envelope of the control tube and inde-
pendent of current flow through the first and second
luminous discharge tubes for varying the internal resist-
ance of the control tube between a relatively low value
at which the second luminous discharge tube discharges
and reduces the voltage across the secondary winding
below the discharge voltage threshold of the first
luminous discharge tube and a relatively high value at
which the second luminous discharge tube is effectively
deactivated and the voltage across the secondary winding
raises the value sufficient to cause the first luminous
discharge tube to be discharged.

2. The combination defined in claim 1 in which a sup-

8

pressor impedance means is included in series between

. the secondary winding of the transformer and the cath-

odes of the first and second luminous discharge tubes
effectively to eliminate the production of interfering sig-

5 nals by the display system.
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