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57 ABSTRACT 
In gaseous discharge display panels of the crossed con 
ductor matrix type wherein the conductors are non 
conductively coupled to the gas border discharge sites 
are normally maintained on for information or data dis 
play site conditioning purposes. According to the in 
vention, rather than maintaining the border sites on 
while bulk erasing the entire panel, in the process of 
this invention, the border sites as well as the panel dis 
play areas are erased and then the border is rewritten. 
Circuitry is provided for inserting in the border con 
ductors locating the border sites a voltage with the sus 
tainer signal voltage following a bulk erase of all the 
signals due to sustainer control. 

6 Claims, 7 Drawing Figures 

AAA 
SACT 
AUSER 

SaMao 
aAAASSWG 
cuffs aw 

WR/7 
Boo 
SIAA 
BAS 

SNAR 
MRSSIWG 
Ref7scod 

SAT 
PSR 

  

  

  

  

  

  

  

  

  

  





PATENTED JUL3 1973 3,750, 59 

SHEET 2 OF 2 

7O BOADEA COWDUCTORS 

A/G 2 

ROW NORMA -B 
(WRITE -w, 

we --- Ww 

5OW ROW AF/G, 3A 
%x 

AOW C4 
COUMN NORMA 
Write 

- - - - - - - As 

z' ?. re AF/G. 3A 
SY COLUMW (4) 

NORMAL, WRITE AT 
/ SELECTED SE 

4-4. A/G 3C 
SXSY AWOARAMAA. 

SVS74//WEC 
CVSX VSy2 

24s --5 --4- 

A. A/G 3/D 
DA74 AAAA"/' 
S/TES OF AMEI 

%- NAT coRNER. 
ESSESS 

ERASES A. border 2. 3. 
SITES BB2 als 

Ap B3 B4 W A/G 3A 

AsOADER aAA 
S/7 ES 

  

  

  

  



3,750, 159 

BULK ERASE SYSTEM FOR GAS DISCHARGE 
DISPLAY PANELS 

The present invention is directed to a novel method 
and circuitry for bulk erasing a gaseous discharge dis 
play panel having inherent memory of the type as dis 
closed in, for example, Baker et al. U.S. Pat. No. 
3,499,167. 
As disclosed in the above-mentioned Baker et al. pa 

tent, there are a number of ways for conditioning the 
discrete information display discharge sites in such 
panels for operating at substantially uniform potentials. 
In a preferred case and one that is currently being used, 
photon conditioning as is described in the Baker et al. 
patent, an entire row or column of the sites on the bor 
der are maintained in a fired or on condition during 
normal operation of the panel with the light produced 
being masked or blocked off from the normal viewing 
area or otherwise not used for display purposes. In the 
past, these border sites were turned on and supplied 
with sustainer potential from the same sustainer 
sources as the normal viewing or display area of the 
panel, Thus, when it was desired to erase a "page' of 
data or information that was being displayed in the 
viewing area of the panel, simultaneously, by control of 
the sustainer voltages, the border sites were also 
erased. This is called "bulk erase' and as used herein 
means the turning off of all the information or data dis 
play sites on the panel while the border is turned on at 
the end of the erase cycle for conditioning of these sites 
for discharge an entry of new information to the panel, 
IN the past, effort has been made to avoid "half 
selection' pulses. In accordance with this invention, 
while the border sites which are to be maintained on for 
conditioning purposes, are driven from the same sus 
tainer, the circuitry according to the present invention 
operates by inserting a voltage in series with the sus 
tainer signal voltage to the border conductions, follow 
ing a bulk erase of all sites and panels due to sustainer 
control. This signal may be used to initially fire the 
panel on startup and fired periodically in case of a 
power failure or transient. Corner border sites therefor 
see as their applied voltages the sustainer and each of 
the half select voltages on the border conductors and 
this magnitude of voltage is sufficient to assure reliable 
turn on of at least the corner border sites, 
The method and circuitry of the present invention 

provides a simplified bulk erase process and is a simpli 
fication from circuitry standpoint and provides certain 
characteristics and flexiblity to the system at no addi 
tional expense. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, advantages and feature 
of the invention will become more apparent in light of 
the following specification taken in conjunction with 
the accompanying drawings wherein: 
FIG. 1 is a stylized block diagram of the circuitry in 

accordance with the invention with a isometric showing 
of a gas discharge panel to which the invention has 
been applied (several circuitry blocks being duplicated 
for clarity of illustration only), FIG. 2 is one schematic 
drawing of the "half select pulsers' for the purposes of 
adding a half select voltage pulse onto the sustainer to 
the border sites on the panel, and 
FIG. 3 (A, B, C, B and E) are wave form diagrams 

which are provided to supply explanation of the opera 
tion of the invention. 
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2 
Referring now to FIG. 1, gaseous discharge display 

panel 10 is preferably of the type disclosed in Baker et 
al. U.S. Pat. No. 3,499,167, filled with a neon-argon gas 
mixture (99.9% neon and 0.1% argon) as is disclosed 
in Nolan application. Ser, No. 764,577 filed Oct. 2, 
1968, and as further modified by a dielectric or insulat 
ing overcoating (not shown) on the dielectric coatings 
of the aforementioned Baker et al. patent of a lead ox 
ide. Typically, the discharge gap distance in such pan 
els selected to be between 4 and 6 mils. The panel 10 
is constituted by a row conductor plate 11 and a col 
umn conductor plate 12 joined in spaced apart relation 
by a spacer sealant (not shown) so as to provide the 
aforementioned discharge gap distances and a thin gas 
discharge chamber. 
The row conductor plate 11 carries a row conductor 

array 13 in the writing or data display area "V" and a 
row border array 14 and 15 at the sides thereof, The 
column conductor plate 12 is identical, having a col 
umn conductor array 16 in the writing or viewing area 
of data display area "V" and border or side conductors 
17 and 18 respectively. Alternate ones of the conduc 
tors in array 13 are grouped and extended towards the 
opposite ends 20 and 21 of panel 12 and in a similar 
fashion, alternate ones of the conductors in array 16 
are extended to the opposite ends 22 and 23 respec 
tively, of column conductor plate 12. In like manner, 
alternate ones of the border conductors are extended 
to the edges of their respective plates and adapted for 
connection to supply potentials. It will be appreciated 
that instead of extending the conductors of an array to 
opposite edges they may all be extended towards the 
same edge and receive operating potentials from the 
same side or edge. Thus, instead of extending the row 
conductors (writing conductors 13 and border conduc 
tors 14 and 15) towards the edge 22, these may all be 
extended towards edge 23 of row plate 12 and be 
served with operating potentials from the same side or 
edge. In like manner, the conductors on column plate 
12 may be arranged and energized in the same fashion, 
Thus, the illustration in FIG. 1 of separate circuitry for 
addressing for the sustainer voltages and the border 
half select pulsers is for the purpose of illustration only, 
it being understood that they may be, and preferably 
are, driven from the same supply. Since the border or 
side conductors in an array will be supplied with the 
same potential, all those on one side may be connected 
together. Thus, if there are several conductors consti 
tuting border conductors 17, for example, they may be 
connected together at their ends in the forming of these 
conductors. 
The viewing area of the panel is labeled "V" in FIG. 

1, and the border areas are labeled "B". In a rectangu. 
larly shaped panel there will be four border areas. The 
border conductors in each array while crossing each 
other in the corners (as at 30, 31, 32 and 33) are nor 
mally lit along the entire border areas B1, B2, B3 and 
B4 to provide sufficient photon conditioning for the en 
tire data display or viewing area "V" of the panel. It 
will be appreciated therefore that each of the border 
conductors in the areas B1, B2, B3, B4 which cross a 
row conductor 13 or a column conductor 16, respec 
tively (and extend into and across the viewing area 'V' 
to form the light emitting display matrix), will cooper 
ate with the border conductors to provide the neces 
sary operating potentials to the border sites in the bor. 
der areas B1, B2, B3 and B4. However, the half select 



3 
pulsers to be described later herein are only applied to 
the border conductors in conjunction with the sustainer 
potentials so as to write the border conductors only. 
(The term "write" means the initiation of a sequence 
of discharges at selected sites, and the term "erase' 
means the termination of a discharge; and, the term 
"discharge' means the momentary or pulsing discharge 
nature of the sites as described in said Baker et al. pa 
tent). The "half select voltages' are not applied to the 
row and column conductors because such voltages 
would tend to turn on all of the sites along the conduc 
tor to which they are applied, which, however, satisfies 
the objective of turning on the border sites. 
The panel 10, per se, as well as the sustainer genera 

tors and addressing circuits is conventional insofar as 
this invention is concerned. The row conductor array 
13 is supplied with discharge condition manipulating 
pulse potentials from standard addressing circuits 60 
and 61 which receive information and control signals 
from a data and control source 62. The sustainer 
sources have a common ground or reference point Sc 
so the addressing circuits 60 and 61 float upon sus 
tainer potentials from row sustainer generator sources 
63 and 64, respectively. The addressing circuits 60 and 
61 may be of the type disclosed in D. L. Leuck applica 
tion Ser. No. 135,621 filed Apr. 19, 1971 and the sus 
tainer generators may be of the type disclosed in D. S. 
Wojcik application Ser. No. 135,022 filed Apr. 19, 
1971. In a similar manner, the column conductors in 
array 16 are driven by addressing circuits 70 and 71 
which float on column sustainer generators 73 and 74. 

THE PRESENT INVENTION 

As described above, the border sites in corner areas 
30 and 31, 32 and 33 and border areas B1, B2, B3, B4 
are driven or supplied by sustainer potential from 
sources 63, 64 for the border row conductors 14 and 
15 and 73,74 for the border column conductors 17 and 
18. It is possible to turn off a site and remove informa 
tion at random information sites in the panel by apply 
ing an erase pulse to selected conductors crossing each 
other at the site and thereby selectively remove infor 
mation from the panel at any selected discrete site. 
However, it frequently is an advantage to erase the en 
tire panel, which means to eliminate the memory or 
wall voltage due to stored charges at all information 
display sites in the panel. In the bulk erase process de 
scribed herein, this is done by modifying the sustainer 
potential as applied to all the sites for one or more cy 
cles or periods and then reapplying the sustainer poten 
tial in the normal fashion. As shown in FIG, 3(D) bulk 
erase is achieved by simply narrowing the width of the 
sustainer for at least one half cycle. Thus, when the sus 
tainer voltage pulses are normally 150 volts and 5 mi 
croseconds in width (and at 30-50 kHz) the erase pulse 
EP can be the same magnitude and rate sustainer but 
having a 2 microsecond width. The normal sustainer 
voltage applied to the gas at a site shown in FIG. 3(C), 
is constituted by the sustainer voltages applied to the 
row and column conductor arrays as illustrated in FIG. 
3(A) and FIG. 3 (B). 
The mechanism of discharge at substantially uniform 

potential requires, among other things, the existence or 
presence of some charged particles at each discrete dis 
charge site, which implies some conditioning processes 
These conditioning processes have involved, in the 
past, the use of radiation by ultraviolet energy on the 
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4 
panel, use of radioactive sources in the panel, condi 
tioning pulse voltages applied to the conductor arrays 
and, as in the aforementioned Baker et al. U.S. Pat. No. 
3,499,167, the elimination of the discharge isolation 
structures permits photon conditioning of the sites by 
turning on the border sites and maintaining the border 
sites on during the addressing of selected sites in the 
viewing or writing area of the panel. 

In the past it was sought to maintain the border sites 
on while erasing the whole information or data display 
of the panel. According to the present invention, simul 
taneously wtih the bulk erasing of the data from the en 
tire panel, the border sites are also erased and then the 
border sites are immediately rewritten by application of 
the normal sustainer potential along with a border write 
signal potential. Moreover, this border write signal po 
tential (Bw) is applied to only the border conductors of 
the conductor arrays and, when algebraically added to 
the sustainer potential on the border conductors, is of 
sufficient magnitude to initiate the discharges at the 
border sites without a corresponding pulse on the op 
posite conductor in the areas B1, B2, B3, B4. Thus, on 
bulk erase, the sustainer voltages Vs from sources 63 
and 64 are controlled by data and control source 62 to 
cause a relatively short time duration (about 2 micro 
second duration as compared to a normal sustainer of 
about 5 microsecond duration) voltage pulse E to be 
substituted in place of the normal sustainer pulse at the 
selected time interval or period. In FIG. 3A a normal 
write pulse Nw row as applied to a selected row con 
ductor is approximately one-fourth the voltage needed 
to initiate a discharge. A further one-fourth is simulta 
neously supplied by a normal write pulse Nw col. (FIG. 
3(B)) is applied to a column conductor locating the se 
lected site in data viewing or display area V. The sum 
of these two voltages with the sustainer voltage at the 
selected site (FIG. 3(C)) is sufficient to turn on any se 
lected site. It will be noted that the memory or wall 
voltage of the panel will maintain the sites in an on 
state. However, since any voltage applied to a conduc 
tor of an array is also applied to all other discharge sites 
located by that conductor, the voltage applied thereto 
cannot be of a magnitude to turn on unselected sites. 
However, in the case of the border sites, the objective 
is to turn on all sites and hence the voltage applied to 
the border conductors must be of a magnitude which, 
when added to the sustainer, will turn on the sites in 
border area B1, B2, B3 and B4 without adversely af. 
fecting the sites in the data display or viewing areas V 
of the panel. 
A simplified circuit for use as a border site writer is 

shown in FIG. 2. The circuit includes transistor O1 
which is biased on or conductive by a voltage from a 
source such as battery 90 and controlled or turned off 
by a control signal from data and control circuit 62 ap 
plied via transformer T1 and resistor-capacitor cou 
pling circuit 91. With transistor Q1 being normally con 
ductive, the sustainer voltage Vs (which may be for the 
row or column conductor arrays) appears at the output 
terminal 92. A second, normally non-conductive, tran 
sistor switch Q2 has its collector-emitter connected in 
series with a 150 volt source, such as battery 93, and 
coupling resistor 94 and in shunt with the collector 
emitter circuit of transistor Q1. Transistor Q2 is con 
trolled by a signal coupled from data and control cir 
cuit 62 by way of transformer T2 and shunt resistor 95. 
When transistor Q1 is rendered non-conductive or a 
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high impedance, transistor Q2 is rendered conductive 
so that the 150 volt source 93 is added to the sustainer 
voltage as a short pulse Bw. This action occurs simulta 
neously at all half select pulsers 80, 81, 83, 84 so that 
the border write pulses Bw and Bw (FIGS. 3A, 3B and 
3E) are applied to the border conductors (14-15 and 
17-18) in each array. As shown in FIG. 3E the corner 
border sites 30, 31.32 and 33 will have a much larger 
amplitude voltage applied thereto so that the initial dis 
charges at these sites can be more reliably initiated. 
Shunt diode D1 is a bypass for sustainer displacement 

currents as disclosed in the aforementioned Leuck pa 
tent application and Johnson application Ser. No. 
60,402 filed Aug. 5, 1970. 

It will be noted that in the areas B1, B2, B3, B4, the 
normal writing circuits 60, 61, 70, 71 are not energized 
during the writing of the border sites in those areas. 
Thus, as discussed above, the row conductors in the 
areas B1 only are provided with the "half select pulses' 
which cooperate with the sustainer voltages applied via 
the standard addressing circuits. However, in the bor 
der areas 30, 31, 32 and 33 the sustainer voltage coacts 
with the sustainer voltages and the half select pulser 
circuits. 

It will be appreciated that various modifications and 
changes obvious to those skilled in the art may be in 
corporated in the practice of this invention without de 
parting from the spirit or scope of the claims appended 
hereto, 
What is claimed is: 
1. A method of operating a gas discharge data display 

panel of the type having a dielectrically coated row 
conductor array on a first support plate, a dielectrically 
coated column conductor array on a second support 
plate, means joining said plates in spaced apart relation 
with a gaseous discharge medium between said dielec 
trically coated conductor arrays, a selected number of 
conductors in each said array locating border discharge 
sites which are used as non-data display areas, and 
wherein the operating potentials to said conductor ar 
rays includes a periodic voltage for sustaining dis 
charges once initiated, said periodic sustainer voltage 
being of a magnitude insufficient to initiate a discharge 
at any site but of sufficient magnitude to maintain dis 
charges once initiated at any site, and a data entering 
discharge initiating signal voltage for algebraic addition 
to said sustainer voltage potential, said method includ 
ing the step of bulk erasing data displayed on said panel 
by modifying sustainer voltages from conductors of at 
least one of said arrays, 
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6 
the improvement comprising, 
simultaneously with the bulk erasing of data from the 

entire panel, erasing said border sites and then re 
writing said border sites by application of said sus 
tainer voltage thereto along with a border write sig 
nal voltage. 

2. The invention defined in claim 1 wherein said bor 
der write signal voltage for said border conductors is 
applied to at least one of said conductor arrays and, 
when algebraically added to said sustainer potential on 
said border conductor, is of sufficient magnitude to ini 
tiate discharges at said border sites. 

3. The invention defined in claim 2 wherein said bor 
der write signal voltage is applied to all said border con 
ductors in each array so that the corner border sites are 
turned on by a voltage comprised of the algebraic sum 
of said sustainer voltage and twice the magnitude of 
said border write signal voltage, 

4. In a gaseous discharge display panel having row 
column conductor arrays, non-conductively coupled to 
a gas discharge medium in the chamber space between 
said row and said column conductor array and a border 
conductor array cooperating with the ends of the con 
ductors in the row-column conductor arrays which, for 
the purpose of photon conditioning of information dis 
play sites in the panel, are on during the entry of infor 
mation to be displayed on said panel, the improvement 
in the bulk erasing of said panel which comprises, 
means for modifying the sustainer voltage on at least 
one of said arrays for at least one period thcreof, 

and 
means for turning said border sites on prior to the 
entry of information to said panel, 

5. The invention defined in claim 4 wherein said 
means for turning on said border sites prior to entry of 
new information to said panel includes a source of bor 
der pulse potential selectively connectable only to at 
least one of said border conductors which, border pulse 
potential algebraically added to the sustainer voltage to 
said at least one border conductor is sufficient to cause 
a discharge at any border site only on the panel located 
by said at least one border conductor. 

6. The invention defined in claim 4 wherein the bor 
der conductors in each array are supplied with said bor 
der pulse potential so that the corner border sites have 
applied thereto said sustainer potential and algebra 
ically added thereto twice the magnitude of said border 
pulse potential. 


