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My invention relates broadly to animated elec 
tronic discharge tube sig: Systerns and more pair 
ticulary to a circuit arrangement for an elec 
tronic discharge tube siga System employing con 
posite pulse and alternating current excitation. 
One of the objects of my invention is to pro 

vide a circuit arrangement for an eiectronic dis 
charge animated sign Systern enhploying a multi 
plicity of coacting electronic discharge tubes With 
composite associated power supply circuits fol' 
furnishing direct current pulses to the tube cir 
cuits for effecting an animated operation of the 
circuit and supplying alternating current to the 
tube circuits for Sustaining the discharge estab 
lished through the tube System. 
Another object of my invention is to provide a 

combined current pulse and alternating current 
excitation System for electronic discharge Signs. 
Another object of my invention is to provide 

an electronic discharge animated and Writing 
sign System for operation from standard corn 
mercial alternating power and enploying a multi 
plicity of electronic discharge tubes with mini 
mum utilization of rectifying power for operation 
of the sign. 
Another object of my invention is to provide 3, 

circuit arrangement for an animated or Writing 
electronic discharge sign employing a multiplicity 
of coacting luminous discharge tubes including a 
power suppy and distribution system for main 
taining substantial uniform illumination during 
Writing as well as burning operations. 
A still further object of my invention is to pro 

vi?e a circular arrangement for an electronic dis 
charge sign system employing a multiplicity of 
coacting electronic discharge tubes including 
starting means for exciting the tubes in direct 
current power supply pulses and sustaining means 
for Arciting the electronic discharge tubes from 
alternating current in a nainner insuring intense 
brillianry of the tube Systems. 
Other and further objects of my invention 

reside in the composite direct current-alternat 
ing c17rrent animated electronic discharge sign 
System as set forth more fully in the specifica 
tion herein after following by reference to the 
accompanying drawing which diagrammatically 
and schematically shows the system of my in 
vention. 
My invention is directed to a novel method of 

operation and a circuit arrangement for an ani 
mated sign in which repeated and cyclic writing . 
effects are displayed. The novel method em 
ployed consists in the energization of the mech 
anism of coacting electronic discharge tubes in 
cyclic order by electrical currents of Widely dif 
ferent characteristics. The system of my in 
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wention employs direct current pulses for start 
ing the electronic discharge and alternating cur 
rent for Sustaining the tischarge, that is, unidi 
rectional current pulses are applied to electronic 
discharge tubes of Symmetrical construction for 
starting the discharge, while bilateral current or 
commercial sinusoidal alternating current is ap 
plied to the Synnertically constructed tubes dur 
ing the running operation of the sign. 

Referring to the drawing in detail the coacting 
electronic discharge tube sections are represented 
at 23, 22 and 23. A composite cathode and anode 
electrode is mounted in each of the ends of each 
of the tubes as represented at 4 and 5 in tube 
2 : S and 7 in tube 22; and 8 and 9 in tube 
23. A series of spaced anodes are arranged 
within each of the tubes as represented at , 2, 
3 and 4 in tube 2 : 5, 6, 7 and 8 in tube 22; and 
9, 8, and 2 in tube 23. Thus, a symmetrical 
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construction and system of coacting tubes is 
provided. 
The composite cathode and anode devices op 

erate to facilitate the establishing of a growing 
luminous glow which progressively fills out all 
tube sections 2, 22 and 23, then quenches and 
repeats over and over again. The coacting tube 
system produces a continuous writing glow. The 
multiple sections 24, 22 and 23, etc., of the tubes 
are used to permit lower anplied anode voltages 
to be employed and thereby comply with the 
Board of Fire UnderWriters regulations. Sec 
tions 2 and 22 may be shorter than section 23 
when they apply to letters which may be shorter 
in tube length than the letter represented by tube 
23. That is to say the principles of my inven 
tion appy irrespective of the lengths of the tubes. 
The two sections 22 and 23 may be connected in 
electrinal series, iust as section 2 is in series with 
section 22. - Section 23 is representative of a tube 
long enough to require a separate anode Source. 
The system is energized from the standard 

power source such as 60 cycle alternating current, 
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indicated at 55. The full wave rectifier System 
2 supplies rectified pulses to each of the elec 
trodes of the several tubes for starting the Writ 
ing or animation or design. The alternating 
current so11rce for sections 2 and 22 is repre 
sentad by the secondary winding of transformer 
24. The secondary winding of transformer 25 
constitutes the anode supply for tube section 23. 
In order to selectively excita the plarfrndes of 

the several tribes I provide driving motor ?f which 
operates shaft 27 to drive switch arm 28 which 
rotates over the circillar row of contacts -12 
and the intermediate contacts. 14'. f 5’, 7' and 
f9 and the segmental rings 29, 3 and 3 ar 
ranged in the path of contactors 32 and 33 car 
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ried by arm. 28. The tubes 2 and 22 are elec 
trically connected in series while tube 23 is 
independent of tubes 2 and 22. The activation 
of the electrodes is effected by movement of the 
contactor 32 on Switch arm 28 Over the contacts 
f'-2' and the intermediate contacts. The full 
Wave rectifier System 20 is used in building up 
the glow in the respective tube sections 2A, 22 
and 23. This requires only one full wave rectified 
current supply system 20, even though a nultiple 
number of tube sections 2, 22 and 23 are en 
ployed instead of a multiplicity of Such Supplies 
as normally required. The Sustained activation 
secured by the operation of the tubes by the al 
ternating current supply System insures the op 
eration of the glow Sign, so that it burns with 
as great a brilliancy as it writes. 
To accomplish all these objects I provide a spe 

cial rotary switch system or commutator for 
which 28 is the revolving arm on which S2 and 33 
are metallic contactors carried thereby. Con 
tactor 32 is electrically connected to the positive 
terminal of the full wave rectifier system 2. 
through a conductor 85 carried through insulated 
arm. 28. 
insulated from contactor 32 and serves the pur 
pose of bridging electrically the metalic segnents 
29, 30 and 3 as the arm 28 moves over these seg 
ments. There is a break in the outer metallic 
Segment 29 at 34. There are two switches 35 and 
36 associated with the revolving contact mecha 
nism. Switch 35 is normally closed when arm 
28 does not go over it, while switch 38 is nor 
mally open When arm 28 does not go over it. 
There are also relays 3, 38 and 39 whose con- : 
tacts are only closed when the respective asso 
ciated relay coils 37a, 38a and 39a can carry 
current. 
When arm 28 rests on contact ' the contactor 

32 establishing electrical connection therewith, 
the positive terminal of the full wave rectifier sys 
tem 20 is connected to anode of tube 2 . The 
output circuit of rectifier system 29 is unfiltered 
but includes the conventional resistive reactance 
which I have designated at 86 and which is con 
nected between the output of the rectifier sys 
tem 20 and the arm 28, providing a load on the 
rectifier System from which pulses are supplied 
to the tube electrodes. Hence, a glow discharge 
occurs between the composite cathode and anode 
electrode 4 of tube 2 and anode . When arm 
28 moves to contact point 2 the glow has grown 
to anode 2 of tube 2. Accordingly, when arm 2g 
has moved progressively or sequentially into p0 
sition of contact point 5’ the positive voltage of 
Source 20 is applied to the composite cathode 
and anode electrode 5 of the tube 2 and the 
entire tube 2 glows along its entire length. In 
the Same way as arm 28 moves progressively to 
contact 5', not only the entire tube 2 glows, but 
also tube 22 has started a glow from composite 
cathode and anode electrode 6 towards anode 
5. As the arm 28 moves progressively to contact 
6' the glow of tube 22 grows as far as the anode 
6. When arm 28 moves further in a clockwise 
direction to cover contact 7 then the entire tube 
22 glows. This means that glow exists over both 
full lengths of tubes 2 and 22. 
By means of metallic contactor 33 on the arm 

28 both segmental rings 29 and 3 are connected 
to the negative terminal of the full wave recti 
fier System 20 through contactor 33 and the coni 
posite cathode and anode is of tube 2 and 8 of 
tube 23 during a given portion of the writing cycle. 
The negative terminal of the rectifier system 20 

Contactor 33 is carried on arm 38 and 
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4. 
is connected via contactor 33 and ring 3 to con 
posite cathode and anode 4 in tube 2 . The 
negative terminal of the rectifier System 2 is 
then applied through contactor 33 to Segmental 
iring 30 to composite cathode and anode 8 of tube 
23. Contactor 32 connects to contact 9” which 
charges anode 9 in tube 23 whereby glow appears 
between composite cathode and anode 8 and 
anode 9. When arm 28 has progressively moved 
over contact 9” the entire tube Section 23 glows 
along its entire length. Hence, all three tube 
Sections 2 f, 22 and 23 glow fully. When arm 28 
leaves contact 9” it affects switch 35, opening 
Switch 35 which turns the anode power off by 
opening circuit, 3, because Switch 35 opens the 
Current Supply to relay coil 33d and the con 
tacts 39b of relay 39 open. Hence tubes 2 , 22 
and 23 can no longer glow. 
But as Soon as arm 28 paSSes Switch 35, the 

switch 35 closes again, but contacts 39 b of relay 
39 remain open, due to the open switch 36. 
Therefore, tubes 22, 22 and 23 will not glow. The 
unnumbered contact points constitute rest pointS 
for revolving arm 28 and are swept by arm 28 
Without any effect until arm 28 hits switch 36 and 
closes SWitch 36. The time interval consumed by 
the movement of Switch arm 28 over the blank 
contacts enhances the attractiveness of the dis 
play or growing column of light. Switch 33 con 
trols circuit 3i which causes relay contacts 3Sb to 
close and the anode Supply power is activated 
again. As arm 28 leaves SWitch 36, Switch 36 
will open again, but contacts 39t of relay 39 
I'ernain closed and the anode power stays on. 
NoW there are other expedients and functions: 
When contact ' is electrically contacted by con 
tactor 32 on arm 28 and tubes 2 and 22 glow 
entirely, relay coil 3a, becomes energized and 
closes contacts 37b of relay 37. This puts the 
Secondary winding of A. C. power transformer 24 
on tubes 2 and 22. Therefore, as arm 28 is just 
about to connect contact point fl' all of the anode 
power comes from the full wave rectifier supply 
Source 20. But, after contact 7' is connected by 
arm 28 all of the anode power of tubes 2 and 22 
comes from the Secondary winding of transformer 
24. 
As arm 28 moves to contact 9', tubes 2 and 

22 still run from the secondary winding of trans 
former 24, but tube 23 builds up by means of 
the rectified current supply system 2. There 
fore, as arm 28 Sweeps from contact 9' to con 
tact 9', tube 23 still builds up from rectified Sup 
ply 23, while tubes 2 and 22 are run by means 
of A. C. power from the secondary winding of 
transformer 24. When arm 28 moves to a posi 
tion in which contactor 32 connects with contact 
9' the Winding 38a of relay 38 becomes ener 

gized. The contacts 38b of relay 38 close and the 
secondary Winding of transformer 25 then Sup 
plies the alternating current power for the anodes 
of tube 23. After contactor 32 on arm 28 leaves 
contact is and relay 38 has closed circuit con 
tact 33b transformer secondary 25 then ener 
gizes tube 23 and remains on for a desired time 
interval after which contact arm 28 strikes con 
tact switch 35 and the sign goes out or turns off. 

Source 2 is used only to build up to the condi 
tion of glow. The full glow per tube is sustained 
by the alternating current transformer Supply. 
However, only one full wave rectifier 20 is needed 
for the multiplicity of tubes as shown. The al 
ternating current for energizing the cathode por 
tions of the composite cathodes and anodes 
A 4-5-1 6-7-8-9 is supplied by trans 
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former system 77 having primary winding 78 
connected to the alternating current power sup 
ply System 55 and the multiple number of sec 
ondary Windings 80-8-82-83 and 84, respec 
tively, connected with the cathode portions of 
the composite cathodes and anodes 4-5-6- 
7-8 and 9. 
The direct current pulse circuit constituted 

by the unfiltered rectifier system 20 furnishes 
power to the tube system for only a comparatively 
short period of time. In the example illustrated 
the tubes are powered by D. C. pulses for only a 
minor portion of the time during which the al 
ternating current power is impressed upon the 
Sign System. The sign system of my invention 
employs both the advantages of pulse excitation 
and the reversing operating of alternating cur 
rent excitation of the several tubes. The revers 
ing process obtained by the application of al 
ternating current to the symmetrically arranged 
cathode and anode terminals means in each of 
the coacting tubes insures ionization of the tubes 
under conditions of such intensity that brilliancy 
of the discharge is secured. Because of the effi 
Ciency in Securing ionization through the conn. 
posite excitation method set forth herein the 
total power consumed for the given brilliancy of 
Operation of the sign is Substantially less than 
the power consumed in conventional neon signs. 
The circuit arrangement of my invention is : 

particularly desirable by reason of the require 
ment of but one rectifier system for excitation 
of a multiple number of discharge tubes. Dur 
ing the time interval that the tubes operate in a 
Writing condition as Single or unsymmetrical de- : 
vices having electronic emissive ends conduction 
can only occur in one direction; therefore, di 
rect current pulses of sufficient amplitude to en 
ergize the entire length of the tube are applied 
to each of the intermediate anode electrodes in 
sequential order. After conduction has taken 
place over the entire tube length, the relay sys 
ten energized by the current drawn by the tubes 
operates in Such manner that the relay system 
applies an alternating current of equal potential 
as the direct current pulses of the rectifier sys 
tem to the electrodes of the electron discharge 
tubes. 2 

No change in illumination occurs when the sign 
is Switched from pulse excitation to ordinary al 
ternating current excitation. 
The installation of the sign of my invention is 

much simpler than the installation of conven 
tional high potential neon signs. Moreover, the 
maintenance of the sign constructed in accord 
ance with my invention and employing the meth 
od of operation herein set forth is much simpler 
and less expensive than maintenance required 
for conventional signs. 
While I have described my invention in Cer 

tain of its embodiments I realize that modifica 
tions in detail may be made and I intend no 
limitations upon my invention other than may 
be imposed by the scope of the appended claims. 
What I claim as new and desire to Secure by 

Letters Patent of the United States is as follows: 
i. In an animated electronic sign system, a 

multiplicity of coacting electron discharge tubes 
each including symmetrical terminal electrode 
arrangements formed by composite cathodes and 
anodes with a multiplicity of spaced anode elec 
trodes disposed therebetween, a Source of alter 
nating current, a full wave rectifier systern Con 
1nected therewith, means for Selectively and Se 
quentially connecting said rectifier System. With 

6 
the anodes of Said composite cathodes and an 
Odes and With said anode electrodes for starting 
the luminous discharge through said tubes, and 
cyclically disconnecting said rectifier system 
from the anodes of Said composite cathodes and 
anodes and from Said anode electrodes and con 
necting Said Source of alternating current with 
Said composite cathodes and anodes for continu 
ously exciting said anodes of Said composite 
cathodes and anodes and said anode electrodes 
in cyclic progression. 

2. In an animated electronic sign System, a 
multiplicity of coacting electron discharge tubes 
each including symmetrical terminal electrode 
arrangements formed by composite cathode and 
anode electrodes with a multiplicity of spaced 
anode electrodes disposed therebetween, a source 
of alternating current, a full wave rectifier sys 
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tem connected therewith, means for selectively 
and sequentially distributing direct current pulses 
from said rectifier system to said anode electrodes 
at a rate greater than the persistence of vision, 
and means controlled by the flow of electron cur 
rent through said tubes for supplying alternating 
current to said composite cathode and anode 
electrodes for Sustaining electronic discharge 
through said coacting tubes. 

3. In an animated electronic sign System, a 
multiplicity of coacting electron discharge tubes 
each, including symmetrical terminal electrode 
arrangements formed by composite cathode and 
anode electrodes with a multiplicity of spaced 
anode electrodes disposed therebetween, a source 
of alternating current, a full wave rectifier Sys 
item connected there with, means for selectively 
and sequentially distributing direct current pulses 
from said rectifier System to said tube electrodes 
at a rate greater than the persistence of vision 
and interrupting the Supply of direct current 
pulses to said electrodes and means controlled by 
the flow of electron current through said tubes 
for Substituting alternating current from Said 
source for excitation of said composite cathode 
and anode electrodes for sustaining electronic 
discharge through Said coacting electron dis 
charge tubes. 

4. In an animated electronic sign system, a 
multiplicity of coacting electron discharge tubes 
each including symmetrical terminal electrode 
arrangements formed by composite cathode and 
anode electrodes with a multiplicity of spaced 
anode electrodes disposed therebetween, a source 
of alternating current, means for exciting the 
cathodes of said composite cathode and anode 
electrodes from said source of alternating cur 
rent, a full wave rectifier system connected with 
said source of alternating current, means for se 
lectively and sequentially distributing direct cur 
rent pulses from said rectifier system to said 
anode electrodes at 8 rate greater than the per 
sistance of vision, means individual to certain 
of said tubes and controlled by the flow of elec 
tron current therethrough for cyclically inter 
rupting the supply of alternating current to said 
composite cathode and anode electrodes, 

5. In an animated electronic sign System, a 
multiplicity of coacting electron discharge tubes 
each including symmetrical terminal electrode 

0. arrangements formed by composite cathode and 
anode electrodes with a multiplicity of spaced 
anode electrodes disposed therebetween, a Source 
of alternating current, means for exciting the 
cathodes of said composite cathode and anode 
electrodes from said source of alternating cur 
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rent, a full wave rectifier system connected with 
said source of alternating current, means for Se 
lectively and sequentially connecting said recti 
fier system with said anode electrodes for operat 
ing said tubes unsymmetrically, and means con 
trolled by the electronic current through Said 
tubes and connected with said source of alter 
nating current for operating said tubes Selec 
tively and sequentially Symmetrically. 

6. In an animated electronic sign System, a 
multiplicity of coacting electron discharge tubes 
each including symmetrical terminal electrode 
arrangements formed by composite cathode and 
anode electrodes with a multiplicity of Spaced 
anode electrodes disposed therebetween, a Source 
of alternating current, means for exciting the 
cathodes of said composite cathode and anode 
electrodes from said source of alternating cur 
rent, a full wave rectifier system connected with 
said source of alternating current, means for Se 
lectively and sequentially applying unidirectional 
current to said anode electrodes from said recti 
fier system for starting the luminous discharge 
through said tubes, and means controlled by the 
electronic current through said tubes and for 
supplying sinusoidal alternating current to said 
composite cathode and anode electrodes during 
running operation of said sign System. 

7. In an animated electronic sign System, a 
multiplicity of coacting electron discharge tubes 
each including symmrtrical terrhinal electrode 
arrangements formed by composite cathode and 
anode electrodes with a multiplicity of Spaced 
anode electrodes disposed therebetWeen, a Source 
of bilateral current, means for exciting the Cath 
odes of said composite cathode and anode elec 
trodes from said source of bilateral current, a full 
wave rectifier system connected with Said Source 
of bilatrral current means for selectively and Se-r 
quentially applying unidirectional cirrent to said 
anode electrodes from said rectifier System for 
starting the luminous discharge through Said 
tubes, and means controlled by the electronic 
current through said tubes for applying bilateral 
current sequentially to said composite cathode 
and electrodes during the running operation of 
said tubes. 

8. In an animated electronic sign System, a 
multiplicity of coacting electron discharge tubes 
each including symmetrical terminal electrode 
arrangements formed by composite cathode and 
anode electrodes with a multiplicity of Spaced 
anode electrodes disposed therebetween, a Source 
of alternating current, means for exciting the 
cathodes of said cornposite cathode and anode 
electrodes from said source of alternating CUr 
rent, a full wave rectifier System connected with 
said source of alternating current, a rotatable 
switch carrying contactors thereon, a multiplicity 
of contacts disposed in the path of the contactOrs 
on said switch and individually connected with 
the anode electrodes in said tubes, electrical con 
nections from said full Wave rectifier through 
said switch for applying direct current pulses 
from Said rectiiier to said electrodes in Sequen 
tial order for establishing the electronic discharge 
through said tubes and electrical connections be 
tween said source of alternating current and said 
composite cathode and anode electrodes for ap 
plying alternating current to said composite cath 
ode and anode electrodes in sequence during the 
running operation of said sign system under con 
trol of electron current established through said 
tubes. 
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9. In an animated electronic sign system, a 

multiplicity of coacting electron discharge tubes 
each including Symmetrical terminal electrode 
arrangements formed by composite cathode and 
anode electrodes with a multiplicity of spaced 
anode electrodes disposed therebetween, a source 
of alternating current, means for exciting the 
cathodes of said composite cathode and anode 
electrodes from said source of alternating cur 
rent, a full wave rectifier system connected with 
said source of alternating current, a rotatable 
switch carrying contactors thereon, a multiplicity 
of contacts disposed in the path of the contactors 
on said switch and individually connected with 
the anode electrodes in said tubes, electrical con 
nections from Said full Wave rectifier through 
said switch for applying direct current pulses 
fron said rectifier to said anode electrodes in Se 
quential order, said rotatable switch operating 
to interrupt the supply of direct current pulses 
to said anode electrodes, and means controlled by 
the flow of electronic current through said tubes 
for establishing the Supply of alternating cur 
rent from Said source of alternating current to 
said composite cathode and anode electrodes and 
Sequentially controlling the progressive excita 
tion of said composite cathode and anode elec 
trodes from said alternating current source dur 
ing the running operation of said sign system. 

10. In an animated electronic sign system, a 
multiplicity of coacting electron discharge tubes 
each including Symmetrical terminal electrode 
arrangements formed by composite cathode and 
anode electrodes with a multiplicity of spaced 
anode electrodes disposed therebetween, a source 
of alternating current, means for exciting the 
cathode of Said composite cathode and anode 
elctrodes from said source of alternating cur 
rent, a full wave rectifier system connected with 
said source of alternating current, a rotatable 
SWitch arm having contactors thereon, a multi 
plicity of contacts arranged in the path of one 
of said contactors and electrically connected with 
the anode electrodes of said tubes, a set of seg 
mental rings arranged adjacent said contacts in 
the path of one of the contactors carried by said 
Switch arm, a pair of diametrically disposed on 
and off switches arranged in the path of said 
Switch arm and actuated thereby, electrical con 
nections from said rectifier system through said 
set of segmental rings for sequentially applying 
through the associated contactors direct current 
pulses upon said anode electrodes in Succession, 
and means actuated by said on and off switches 
for cyclically interrupting the application of al 
ternating current to said composite cathode and 
anode electrodes. 

RICHARD H. SEAMAN. 
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