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1 . i
This invention relates broadly to electronic
animated advertising sign systems and more par-
ticularly to an improved circuit and structural
arrangement for animated signs producing the
effect of repeated writing, animated work or de~
signs by means of a traveling dark space.’

One of the objects of my invention is to pro-
vide an improved. circuit arrangement for elec-
tronically and visually reproducing writings, ani-
mated works, designs and pictorial representa-
tions with provisions for predetermining the rela-
tive illuminated and non-illuminated portions of
the mobile display.

Still another object of my invention is to pro-
vide an improved circuit arrangement for an
animated sign system employing a multiplicity
of electronic discharge tubes arranged in coact-
ing relation in which each of the tubes includes
composite anode and cathode devices in each end
thereof with a multiplicity of spaced anodes dis-
tributed therebetween and arranged for con-
trolled excitation in predetermined and cyclic
order.

Another object of my invention is to provide
a, system of electronic discharge tubes which co-
act to form an animated sign system in which
the efficiency of each of the tubes is increased
by the use of a hot cathode device in each end
thereof for facilitating the ionization of the gase-
ous path through the tube.

A further object of my invention is fo provide
a circuit arrangement for a multiple tube elec-
tronic- sign system in which a multiplicity of
multiple electrode gaseous discharge tubes are
arranged in electrical serieg in a circuit arrange-
ment powered from alternating current with
periodical operating means for producing an in-
ert path cyclically repeating through each of
the coacting tubes to provide in effect a dark
space intermediate electronical active illumi-
nated portions of the tubes for cyclically repro-
ducing writings, animated works, designs and
other pictorial representations.

A further object-of my invention is to provide
a novel construction of composite cathode and
anode for the opposite interior of gaseous dis-
charge tubes constifuting an animated design
system.

Still another object of my invention is to pro~
vide ‘a circuit system for electronic discharge
tubes of the multiple electrode type having com~
posite anode and cathode devices in the oppo-
site interior ends thereof electrically connected
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through a control circuit and energized so that

the electrodes in the outward ends of the coact-
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ing tubes become alternately in effect a cathode
or anode in reproducing the visual animations in
accordance with. a prearranged program of oper-
ation.

Other and further objects of my invention re-
side in the circuit arrangement for the alternate
operation of the electrodes in opposite ends of
a multiple electrode electronic tube sysiem, as
cathode and anode, as set forth more fully in the
specification hereinafter following by reference to
the accompanying drawings, in which:

Figure 1 is a diagrammatic view of the cir-
cuit arrangement of the animated electronic sign
system of my invention and illustrating means
for determining the minimum length of the dark
space provided in the electronic sign system; Fig.
2 is a diagrammatic view of a modified form of
electronic sign system embodying my invention
and illustrating the arrangement of control
means for predetermining the dark space in the
electronic discharge paths, that is, means for
wholly extinguishing the coacting electronic tubes
through a definite time interval between the
intervalg of illumination thereof; Fig. 3 is a side
elevational view of one of the electronic dis-
charge tubes employed in the improved system
of my invention; Fig. 4 is a fragmentary view
through a longitudinal section of the electronic
discharge tube and showing the spaced anhodes
therein between which the electronic discharge
or glow tends to increase or decrease, or grow
or decay; Fig. 5 is an enlarged cross sectional
view through a fragmentary end of one of the
electronic discharge tubes embodying my inven-
tion and illustrating the structure of the com-
posite cathode and anode mounted in each end
of the tube; Fig. 6 is a transverse sectional view

‘taken on the line §—6 of Fig. 5; Fig. 7 is a trans-

verse sectional view taken on line 1—7 of Fig. 5;
Fig, 8 is a transverse sectional view taken sub-

 stantially on line 8—8 of Fig. 5; Fig. 9 is a

theoretical view showing the position of the elec-
trical control switch of Fig. 2 for a predetermined
sequence of operation of the coacting electronic
discharge tubes, all of the coacting tubes heing
de-activated fo conjointly produce a dark condi-
tion for a sequence of time represented by the
corresponding position of the electrical switch;
Fig. 10 is a similar theoretical view illustrating
the position of the control switch for a succeed-
ing condition of the coacting electronic tube sec-
tions; Fig. 11 illustrates the next sequential posi-
tion of the elecfrically controlled switch for a
growing electrical discharge through the coact-
ing electronic discharge tubes; Fig. 12 illustrates
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the next succeeding position of the control switch
of the cireuit arrangement of Fig. 2 for the com-~
plete and progressive visual activation of the co-
acting electronic discharge tubes; and, Fig. 13
llustrates the position of the contro]l switch in
the next succeeding position wherein a portion of
the coacting electronic discharge tubes erases or
becomes darkened at the same reélative:end at
which the illumination was originally initiated

Referring to the drawings in detail I have
Mlustrated the sign system of my invention as

including s multiplicity of coacting sassous-dis<-

charge tubes, illustrated at 81, 232 and 32, each

including a multiplicity of electrodes :which I

have represented at I, 2, 8, 4,:5,76, 1,:8; 8, 19, {{
and 2 m electron discharge tube 31; and at 14,
, 18, 18, 19, 20, 21 and 22 in electron tube

32, andg at 23, 24, 25, 28, 27, 28, and 3§ melechon‘

tube 33.

At opposite ends of each of the gaseous dlS—
charge tubes containing the enumerated sbacially
separate anodes T provide a composite cathode
and anode construction. illustrated more clearly
in Figs. 5, 7 and 8§ . The composite cathode and
anode located at each end of the several gaseous
discharge tubes are of similar construction and
include the electron emitting cathode 34 con-
nected to terminals 35.leading out through the
plug 38 extending normal to the axis of the tube.
Surrounding the cathode 34, T provide a sleeve-
like electrode or shell 3§ whlch is in spaced posi-
tion within the envelope of the tube by means
of supporting members 37 which constitute elec-
frical connections to the sleeve-like electrode . or
shell 86 leading out to terminal 38 extending from
plug 38.
is provided with: extension members 88 which
project therefrom for -supporting disc-like elec-
trode 41. Disc-like .electrode 41 serves as an
anode surface and also as a light shield to prevent
appreciable light rays from illuminating the ends
of the tubes during.the inactive or dark space
period of the tube.:
is sufficiently. spaced from the inner walls of

the gaseous discharge tube to allow for the dis- .

charge of electrons. from the electron generator
constituted by filament 34 in a stream extend-

ing longitudinally of the vessel in a.path. across.
‘When the composite cathode -
ana anode device operates as an anode. the sur-. :

anodes 1, 2, 3, ete.

face of disc-like-electrode .4{.is hombarded with
electrons and. serves .as.a-collector of electrons
under conditions where the potential of .cathode

34, shell 36 and disc-like electrode 41, go- positive. -

Under conditions where the polarity of the poten-
tial reverses, the :cathode 34, shell 86 and disc-

like electrode 4 becomes negative instead of posi-.

tive and serves as a generator or electron dis-
charge electrode.
In Fig. 1 I have 111ustrated for purposes of

example, three coacting gaseous discharge tubes, -

although it should be understood that any num-
ber of such tubes may be employed in the ani-
mated sign system of my invention. These tubes
are electrically symmetrical and contain. the
composite cathode and anode devices in opposite

ends thereof. In order to explain my invention -

I have illustrated the composite electrodes in
gaseous discharge tube 31 at 42 and 43. In gase-
ous discharge tube 32 I have shown the com-
Dosite electrodes at 44 and 45. Gaseous discharge
tube 33 contains the composite electrodes at op-

posite ends thereof as represented at 46 and 47,

The cathode or electrode 42 is heated by trans-
former system 48. Similarly, the cathodes of

The disc-like electrode 41.
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the composite electrode 43 and 44 of tubes 3i
and 32, respectively, are heated from a trans-
former system 49. In this instance the eathodes
are connected in parallel and activated from a
common secondary winding 50 of transformer 49.
In order to obtain proper phasing I arrange sepa-
rate transformer secondary windings 5f and 52
on poweér transformer 58 for respectively exciting
the anodes of composite electrodes 45 and 45 of
tubes 32 and 233 from transformer 53. Composite
electrode 41 has the cathode thereof energized
from transformer 54. The primary windings of
transformers 48, 49, 53 and 54 all connect to the

-source of alternatmg current represented by line

circuit 55 leading to a commercial power supply

- system. ‘- This may be any commercial frequency

such as 60 cycle alternating current.

“"The control switeh for successively activating
or de-activating the several electrodes is repre-
sented at 56 as including a motor-driven shaft
57 carrying switch arm 58 thereon. Switeh arm
58 carries an arcuate shaped ccontactor 59 on the
end -thereof forming a shoe which establishes:
shdmg electrical contact with, the series of con-
tagts -arranged in the circular path of the arm
as shown. - For purposes of simplification I have
numbered these contacts successively with prlmed
reference characters; corresponding to the num--
bered -anodes within the several gaseous. dis-
Contact 6 leads to the composite
cathode-anode structure- 42- which contact. I’
leads to anode {; and contact. 2’ leads to anode
2, etc. Contact 50’ leads to both:of the.com-
posite cathode -and anode: structures 43 and 44.
Contacts {4’ through 22’ connect respectively to
the several anodes- 1422 in tube 32 Contact
51’ connects to composite cathode and-anode 45.
Contact 62’ connects to composite cathode and.
anode 46. “The set of contacts 23" through 28"

1 connect.to electrode 23--28 in tube 33, respective-

ly. Contact 54’ connects- to .composite cathode
and anode 47. - Anode excitation for the several.
tubes is supplied from transformer systems 60
and 6{. The primary’ windings 62 and 63 of
transformer 68 and 61, respectively, connect with’
the’ alternating current supply ‘system:55. The
secondary windings -of these:transformers sup-
ply :alternating. current- across discharge paths
through the several tubes 31,32 and 33. In the
case of tubes 31 and 32 which-are:electrically-
connected ‘in series, transformer’ 60-is sufficient
to.supply: required ‘power to both of these tubes
in-series.. In the case ¢f the separate tube 33
the power transformer 6i- furnishés the alter-
nating eurrent required foroperation through the )
discharge path from compos1te electrode 45 to
composite electrode 4T1. .

~In“each instance it will be observed that the
sleeve-like electrode 36 is electncally ~connected
to-the cathode 34: -In ‘the operation-of the’ cu'-:
cuit of Fig. 1 the shoe 5§58 in shuntmg any ‘suc-
cessive seriés of contacts séfvesto externally con-
duct current which would’ otherwise pass through
the ionized path ‘between electrodes Within the
gaseous discharge tube Fesuilting in‘d 'datrk space
or.deactivation of a discharge tube over that area.
Accordingly, as- army 58 revolves over control of
the driving motor, which operates shaft 57, cer-
tain of the eléctrodes are cyclicallyshunted out

-of the discharge path of each discharge tube; pro~

dueing in’ effect a bubbling action- visually pro--
ducing a travelling mobile or animated’ effect.”
Thus, portions of the coacting tubes are succes—
sively illuminated and-a dark .spot appears to
travel along the: coacting tubes arranged in’co="
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acting relation as the arm 58 adva,nces a.round
tHe path of the contacts. :
~In Fig. 2 T have shown g system in which an
entire series of coacting electronic discharge tubes
may be -quenched or darkened and then activated
to produce animations simulating writing. In
this arrangement I have illustrated the electronic
discharge tubes T1, 12 and 13 arranged with com-
posite cathode and anode devices in opposite ends
thereof and a series of spaced anodes as explained
in the arrangement of Fig. 1. However, in the
system of Fig. 2 the number of electrodes which
may be shunted for deactivating the discharge
space within the several tubes is increased by pre-
determining the effective deductive length of the
shunt switch represented at 14 rotatably opera-
tive by shaft 75 driven from motor 76. In the
arrangement shown the peripheral length of the
contact face of the switch 14 is of such length that
all'of the contacts 1'—12’, and the intermediate
contacts, may be bridged and shunted, thereby
providing an external path around the electrodes
of the tubes by which conductivity through the
tubes is bipassed and luminous glow thereof elim-
inated. In the arrangement shown in Fig. 2, a
similar group of composite anode and cathode
devices are employed for each of the tubes, that
is, composite anodes and cathodes 42 and 43 are
provided in tubes 71; composite cathodes and
anodes 44 and 45 are provided in tube 72 and com-
posite cathodes and anodes 46 and 41 are pro-
vided in tube 713. The circuit of Fig. 2 shows an
extreme condition opposite that of the condition
illustrated in Fig. 1, because in Fig. 2 the entire
series of electronic discharge tubes may be dark-
ened; whereas, in the arrangement shown in Fig.
1 certain electronic discharge paths across a re-
stricted number of electrodes may be darkened.
In both cases the bubbling effect or dark space
effect is similar and the animation is obtained
in a similar manner, except that in the arrange-
ment of Fig. 2 the dark space is much longer
than the dark space in the arrangement of Fig. 1.

‘The visual effect in the arrangement of Fig. 2 -

is one of erasing and established glow discharge
and the reestablishment of the glow discharge in

g very attractive manner which arrests the atten- -
tion of the average observer thereby affording an’

important application of the sign of my invention
for advertising purposes.

- The composite cathode and anode dev1ces are
also connected to contacts in the path of travel
of the switch 74, that is, composite electrode 42
connects to contact 42’; composite electrode 43
connects to contact 43’; composite electrode 44
connects to contact 43’; composite electrode 45
connects to contact 45’; composite electrode 46
connects to contact 45’; and composite electrode
47 connects to contact 41, all arranged in the

path with. contacts I’'—I12’, and adapted to be.

bridged by the switch T4. Hot cathode portions
of each of the composite electrodes are energized
from a common power transformer system repre-
sented at 77 having a primary winding 18 con-
nected to the alternating current supply system
represented at 55 and having a multiplicity of
secondary windings corresponding to the second-
ary windings on the individual transformer illus-
trated in Fig. 1. Secondary winding 80 energizes
the cathode portion of composite electrode 42;
secondary winding 81 energizes the cathode por-
tions of composite electrodes 43 and 44 in par-
allel; . secondary. winding 82 energizes the- cath-
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energizes the cathode portion of eoimposite elec~
trode 4T.

As explained in connection with Fig. 1, power
transformer 60 serves to supply alternating cur-
rent to both electronic discharge tubes 71 and 12;
whereas, transformer system 61 serves to supply
alternating current to electronic discharge tube
13. In the arrangement shown electron discharge
tubes Tl and 72 are arranged in electrical series.
with each other whereby electron discharge tube:
73 is electrically independent of tubes 71 and 173..
- In Figs. 9-13 X have illustrated the cyclic pro--
gression of the growth and decay of the glow dis~-
charge in the several coacting tubes. In Fig. 9,.
for example, I have shown switch 74 forming an.

 external shunt path along all of the tube elec--
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ode portion of composite electrode 45; secondary. -

winding 88 energizes the cathode portlon of com~
posn;e electrode 46; and secondary winding 84

75

trodes so that a condition of darkness through--
out the several tubes Ti, 72 and 13 is obtained,
as represented by the light pattern 85, showing
all of the tubes dark. As the switch 14 revolves:
clockwise activation of all of the electrodes of
tube 11 and the beginning of electrodes in tube
12 occurs as a result of which the luminous dis-
charge patiern changes as represented at 85 in
Fig. 10. As the switch 14 continues to move in
a clockwise direction, as represented in Fig. 11,
the external shunt path is removed from the co-
acting electrodes and anodes resulting in the mo-
bile advancement of the illuminated portion of
tube 72, while tube 71 has the luminosity there-
of sustained according to theé pattern 871 in Fig.
11. As the switch 74 continues to advance in a
clockwise direction, as represented in Fig. 12, the
external shunt path is removed from all of the
tubes 71, 12 and 13, thereby establishing a con-
tinuous luminous discharge path §8 through all
of the coacting tubes 71, 72 and 73 according
to the pattern 88 in Fig. 12. As the switch 74
continues to revolve in a clockwise direction the
luminosity of tubes Ti and 12 is erased accord-
ing to the pattern 89 in Fig. 13 leaving only the
portion 99 of tube 712 and the entire tube T3
illuminated. This condition progresses to a re-
peat cycle removed in Fig. 9.

By means of a suitable rectifier system, I
may operate the circuit of Fig. 1 in such a fash-
jon that at terminals 91 and 92 the polarity is
negative with respect to positive polarity at ter-
minal 93. In the same way, a rectifier system
may be provided to produce at terminals 94 and
95 negative polarity with respect to positive po-
lariyt at terminal 96 .

I have found the sw1tching system of my in-
vention particularly effective by reason of the
brilliancy of the discharge which is secured by
the multiple activation which is secured by the
alternate change of effective polarity at the op-
posite ends of the coacting tubes. The com-
posite cathode and anode devices enable the tubes
to be reversed in the operation thereof so that
electronic discharge takes place first in one di-
rection and then in the opposite direction, there-
by increasing the brilliance of illumination by
more effective ionization of the discharge paths.
The benefits of both hot and cold cathode elec-
tronic discharge systems are obtained in the
tubes of ‘my invention employing the composite
cathode and anode devices as shown herein. Ad-
justment may be readily made of the effective
length of the dark spabe between the illuminated
writings or animations by changing the eifective
length of the shunt consituting the external path
around . the tube of electrodes.

While I have described my invention in cer-
tam of its preferred embodiments. I realize that
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‘modifications may be madé and T desire: tha,t it
‘be understood that no limitations upon my in-
‘vention are intended othéi than may be imposed
‘by the scope of "the appended. clairs.
. What I claii as new and. desiré. to secure by
Letters Patent of the United States is as: follows

1. An. electronic animated sigh comprlslng a
mu1t1phclty of " prefoimmed gdseous. dlscharge
‘tubes arranged i coacting relation,.each 1nclud-
#ng a composite” anode and hot cathode electrode
-of the filamentary heatéd cathode-type in each
-end’ thereof” and a multiplicity of interinediate
:spacially disposed aliodes therebetween,. a sourcé
«of alternating current, means for individually
senergizing certain of said cathode electrodes.from
.sald source, means for energizing others. of said
«cathode electrodeés il conimon from said soutce,
means for progressively exciting. said electrodes
-and’ anodes i cyclie ofdér and means.associated
with-the aforesaid mieans fof éstablishing an ex-
ternal shunt path around ceirtain. of said- elec-
trodes for maintainitig-a riobile dark space inter-
mediate the illuminated portions of said tibes in
cyclic progression” and means for shieldirng the
visual’ efiécts of said hot cathode electrode from
said’ discharge.

2. An electronic™ animated- sigh” comiprisitig’ a
multiplicity of prefornied gasedus dischiarge tiibés:
arranged in coacting: relation, edel ificluding a
composite anode and hot catliode” eléctiode of
the filamentary heatéd cathode type in edcéh end
thereof, a series of ‘eléctrical cofihections betiveen
the composite eleéctiodes of certzin of said tubes,
a multiplicity of spaced anodes disposed between
said composité electrodes, a source of altérnating
current, means fo6r - individually energizing cer-
tain of said cathode electrodes from said solirce,
means for energizing other§ of said cathode éelec-
trodes in" common from s#id” source, means for
cyclically excitifig . said” electicdés™ from said”
source while maintaining an extérral shunt path”
around certam of sald electrode's fc')r produ;mn'g~

energized portions thereof for visudlly producmg‘
animated effect in said coacting tubes and means
for shielding the visual effect of “said hot cath—‘
ode electrode from said discharge. .

3. An electronic' animated-sigti-comprising” a
multiplicity of prefoimed gaseous digcharge tibes”

arranged in coacting relation, each including a. .
composite anode and hot cathode electrode of the"

filamentary heated cathode type in~ each end’
thereof, and a multiplicity of “spacially disposed
anodes distributed - therebetween;. a source” of’
alternating current, means for independéntly”
energizing certain of” said” cathode~ eléctrodes”
from said source, separate means for simultanss-

ously energizing others of said cathode electrodes™
in common switching means for selectiveély and’

progressively applying alteriiating -ctirrent. to’
said anodes for cyclically controllitig. the dis-
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charge through said tubes-at a rate determined

by the rate of operation of said switching meéans’

and means for shielding the visual efféet of said ™

hot cathode electrode from. said discharge.

65

4. An electronic. animated. sign..comprising . a..

multiplicity of preformed.,. gaseoﬂs -,discharge_
tubes arranged in coacting relation, each includ-

ing a composite anode and hot cathodé electrode :

of the filamentary heatéd cathodé type in each”

end thereof and .a multiplicity of “spacially dis- .
posed anodes disfributed therebetween; a SOUrce "
of alternating current, mreans for- separately

energizing -certain of said- cathode-electrodes
from- said: source-means-for-enérgizitiz others-of~

(63

“in” comton; switeHing- meats includitie” o yotary’:

said cathode electrodes through-a parallel-circuit
connected with said source and switching: means
for selectively and- progressively applying: alter-
natmg current to said anodes for: cyclically con-
trolling the discharge through said tubes at a
rate. _determme_d by the rate of operation of saitt
switching means, means  associated- with said
switching means for establishing a- shunt- path
around. certain. of said- external electrodes- for
producing a-dark space intermediate the- illumi«<
nated- activated.- portions of said: coacting: tubes
and means- for shielding the visual effect of said
hot cathode-electrode from said discharge;

5. An electronic animated sign- comprising. &
multiplicity: of preformed gaseous discharge tubes
arranged in coacting. relation, each: including: a
composite anode and hot cathode electrode- of
the filamentary heated cathode type in-each-end
thereof .and a multiplicity of intermediate:spa-
cially disposed anodes: therebetween; a- source- of
alternating. ecurrent; means for independently
energizing certain- of said cathode electrodes
from- said source, separate means for simulta~
neously energizing others of said cathode: elec-
trodes-in' common means for. progressively ex-
citing said:electrodes and anodes in:cyclic: order;
means associated- with- the aforesaid means-for
establishing an external shunt path around:cer-
tain of said electrodes-for maintaining a mobile
dark space intermediate the illuminated portions
of: said - tubes in: cyclic progression, and-means
associated - with each of said composite anodes:
and hot.cathodes for shielding the dark space in
said- tubes. from the visual effects of  the hot:
cathode- portions- of said composite- anodes- and:
cathodes. o

6. An electronic animated sign comprising: a-
multiplicity of preformed gaseous discharge tubes”
arranged in coacting relation, each -including-ar
composite anode and hot cathode electrode‘of the:
filamentary - heated - cathode type in: each end
thereof and- a- multiplicity of intermediate: spa~’
cially-disposed-anodes therebetween,-a source of
alternating current, circuit connections-including:
said- electrodes. means- for- independently: ener-
gizing : certain of said cathode electrodes from-
said--source; ‘separate means for simultaneously:
energizing others of said-cathode: electrodes- in-
common, switching means: 1ncludmg a - roftary:

- driven: contactor a muitiplicity of contacts-dis-

posed:-in the path- of said contactor and individus
ally -andisequentially -connected . with: said -elec~
trodes; said:contactor -operating fto shunt certain:
of ' said contacts: for establishing. an " external:
shunt pathy arotundsaid electrodes for producing:
a’ dark: or deactivated space in'said tubesrinters"
mediate : the' illuminated -or activated- portions:
thereof said:dark or:deéactivated space progress~
ing along:said:tubes at a rate governed''by . the~
rateof :movement of - said: contédctor and means”
for: shielding - the:visual -effect of said hot cathode™
electrode: from “said discharge.

7.0 An’ electronic”anirigted sign ‘comprisitigig-
niultiplicity - of | preformed " gaseous dischaige:

-tubes-arranged in coacting rélation; each: ineluds "

ing‘a‘composité anode and hét cathode electiodé”
of ‘the filamentary heated:cathode ‘type-in-each
end ‘thereof “and:'a- multiplicity of intéermediate~
spacially disposed anodés therebetween; a° source~
of - altérnating - current,  citcuit” cornections  in=
cluding- said electrodes- medns' for”independeritly -
energlzmg certain- of said- cathode- electrodes
from-s#id’ source separate meais for- SImultane -
ously energizing-others of saxd“cathode electrode 59
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driven contactor a multiplicity of contacts dis-
posed in the path of said contactor and indi-
vidually . and sequentially connected with said
electrodes, said contactor operating to shunt cer-
tain of said contacts for establishing an external
shunt path around said electrodes for producing
a dark or deactivated space in said tubes inter-
mediate the illuminated or activated portions
thereof said dark or deactivated space progress-
ing along said tubes at a rate governed by the
rate of movement of said contactor, the effective
width of said contactor in bridging said contacts
being determinative of the effective length of the

dark or deactivated space in said fubes and

means for shielding the visual effect of said hot

cathode electrode from said discharge.
RICHARD H. SEAMAN.
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