10 A

- ..ﬂ../

Sy S

o0 ._0._/ /o/o L

9._... _l_.../f | _ _.|-4 ..-.._...-.....l,..-l.__ll._....-._.. _...W o

N (RTEZETZIEL WS Q
NN

. 1l __.,..___.w___.r___.z__.r___... _

; 1t | C _
g e T «L,.,m 0000008

4
T ) Ao | |
W oz _ T S PR, | O8®00 0@

. 1 O | | @
m m M,v .“__.w 5 E‘—S\ 'y ©00®@00e
N
5 8 3 ||lH1 s ® 2 IEAIPAIRAIPAIBAIB ) A eooo2os
L B TN . .
a m s ] __ m -_ _'ﬁ 24124 E-T..I—Tw‘—;.;~ O®0000E

s G Ty >4 TS TR ¥ _

m s 908008
~ a4 A4 ¥ ®008000 |4
& |l 9908000 -
e ¢ 2
- 7 A \
nWo .

—

INVENTOR.
#7/3J < f;rfc-/éaf-f
%

I

Lo

Frg. 5

é

L

Vo .-
<



United States Patent Off

. 2,984,765 .
ELECTRIC CONTROLLED INFORMATION-
~ BEARING DEVICE

: Deuglas C. Engelbart, Oak]and Calif. , assignor to Digital
- Technigues, Inc,, Berkeley, Calif., a Cerperaﬂen of

- California
Flled Nov. 28 1956, Ser. Ne 624 907
4 C!mms_. (Cl 315—-—-169)

The invention relates to devices and instruments such as
arrays of electric lights (filament or gaseous dlseharge),
mthede-—ray tubes, counter tubes and the like used in the
electric sign, computer and other arts for providing a de-
sired luminous pictorial representation. This application
1S a continuation-in-part of my Copendmg patent applica-

tion S.N. 521,553, filed July 12, 1953, since matured into
U.S. Patent No. 2,923,853, 1seued Februaly 2, 1960.

An object of the present invention is to provide a device

of the character described which will be highly versatile
and flexible in its ability to set up a wide variety of display
patterns and display effects in luminous form, and where-

‘in the display, when set up, may be held or stored, or with
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any desired luminous pattern over the length of the chan-

" nel,
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equal facility may be animated, moved or shrfted at slew_ .

or high speeds, as required.

Another object of the present invention is to provide a
device of the character above in which it is easy to cas-
cade a plurality of display units in order to present long
numbers, words, sentences, etc., and wherein the charac-
ters displayed in one unit may be shifted or transferred
in sequential fashion to the other units to afford a Ceerdr-
nated succession of letters, words or ideas. |

30

A further object of the present invention is to provide a _'

device of the character described which is of relatively
;a1mple and inexpensive construction, and which utilizes a
minimum number of parts all of durable form and offer-
ing a long and trouble-free life.

4.0

The invention has other objects and features of advan- .
tage, some of which, with the foregoing, will be set forth

in the following desenptlon of the preferred form of the

invention which is illustrated in the drawings aceempany- |

ing and forming part of the speerﬁcatron It is to be

understood, however, that variations in the showing made

by said drawmns and description may be adopted within

the scope of the invention as set forth in the Claxms
Referrmg to said drawmge

fermatren-bearlng device Construeted 111 accordanee with

the present invention.

Figure 2 is an enlarged eress-—sectmnal view of 'r.he de-
vice taken substantm]ly on the plane of hne 2—2 of
Figure 1. | -

- Figure 3 is a cross-sectional view taken substantrally on
the plane of line 3—3 of Figure 2.

- Figure 4 is a diagrammatic representatlen of a typreal

serial shIftmg reg1ster which may be used in the present
device.

by the shifting register to effect shifting of the dlsplay

- The information- bearmg device of the present invention re

neon, a plurahty of sets of electrodes 12 and 13 (see Frg- -

consists briefly of a channel 11 of ionizable gds ‘such as

ure 4) arrayed along the Channel 11 in a manner deﬁnrlg

. a pluralrty of stations S-0, S-1, et seq., and meane 14,

 here denoted as R.-F. generators a, b and ¢, energizing the
- electrodes 12 and 13 for prowdmg a glow discharge or a |

Preferably, the device is deployed over a display area,
such as indicated in Flguree 1 and 3, as AZ, A2 and A3,
so as to arrange the stations in a mosaic pattern, such as
seen in Figure 1, capable of pictorial repreeentatren and
preferably, and as here shown, the channel is arranged to
course the area in a manner locating the stations in a
uniformly spaced grid.

Definition of the pictorial representation may be aided
by the placing over the display channel of a mask 16
which may be constructed as a sheet of opaque material
and formed with a plurality of openings 17 registering
with the stations S-0, S-1, et seq., so that the luminous
spot is visible enly at the openings. I have illustrated, in
the accempanymg drawings, a more or less typical 5 x 7
grid, that is, a display area consisting of five horizontally
spaced vertical columns of seven epemngs each. This
5 x 7 grid arrangement is capable of displaying and defin-

‘ing numbers, and other symbols as for example the nu-
“merals 5 and 2, which show up in the appropriate illumi-

nated openings (shaded) of areas Al and A2 of Figure 1.

I have found that a pattern of discrete glows or no-
glows along the channel of ionizabie gas can be readily
established by a plurality of lengltudmally spaced elec-
trodes and the appropriate energizing of these electrodss.
The channel may, for example, be provided by a length of
glass tubing 18 containing the low pressure ionizable gas,
and the electrodes 12 and 13 may be set either inside or
outside the glass envelepe 1 have further found that by
using R.-F. voltage excitation in the order of 20 to 25
megacycles per second and a magnitude of 60 to 150 volts
rms., that a glow excitation can be obtained by the use of
eleetrodes placed on opposed outer sides of a glass tube
of approximately one-quarter inch O.D. containing neon
gas at a pressure of about 15 mm. Hg. The use of ex-
ternally positionied electrodes physrmlly isolated from the
separately hermeétically sealed ionizable gas affords marny
advantages of versatlhty in design, simplified construction
and long life of the unit. |

As another important feature of the present invention,
the gaseous electronic system of the unit consists of a
serial shifting register of the multiple position glow dis-
charge type capable of sustaining and shifting a discrete
and selectable pattern of glows along the gas channél.
This type of register is more fully disclosed in my copend-

R ing application Serial No. 521,555, now Patent No. 2,923,
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853, and depends in its fuuetremng upon four pr1ne1pal
characteristics, bistability, localizability, controlied prim-
ing, and tranefer of high-frequency electrodeless dlseharge

sttabrlzty —Over a certain range of applied eperatmg
R.-F. voltage (Vo in Figure 5) there will exist no glow
dlscharge unless such a discharge was mtroduced by the
priming effect of an adjacent drscharge in which case the
applied voltage will sustain glow diaeharge so long as ap-
plied. Thus, there are two stable states, discharge or no
discharge, in the gas channel at each of the energized
electrodes.

Loml:zabzln‘y —These discharses are restricted to a
volume or cell within the channel which is directly under

. the influence of the excitation electrode, and thus remain
Figure 5 is a representation of exeltatlorl veltagea used |

localized wrthm the channel so that many independent dis-
charges may exist within the channel at one time.

Priming.—Due to the proximity of adjacent cells, the

- glow discharge in one cell will effect a spill-over of ioniza-

o tlen mto ‘the ad]acent cell to provide what is called

70

| _,ne glow at each ef the statmns 5-0, S—l et seq., to afford o

“priming,” that is an ionized condition within the ad-
jacent Cell which will produce a glow discharge when
the operating voltage drscussed under bistability is ap-
plied. | |
- Transfer, --—fIf the excrtatlen is removed from a (first)
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cell, and the adjacent (second) cell is theretofore or im-
mediately thereafter excited, it will be observed that the
discharee state (i.e. glow or no-glow) in the seconfi
cell will be the same as originally in the first cell. This
follows from considering that if (a) there had been a
olow discharge in the first cell, there would have been
a priming action in the second cell, so that when the
excitation was there established, a glow discharge would
result; but () if there had been no discharge in the
first cell, there would have been no priming of the sec-
ond cell, and no discharge would be established in the
second cell when excited. Thus it can be said that the
“hit” of information (glow or no-glow) contained in the
first cell has been transferred to the adjacent cell.

Such a shifting register is depicted in Figures 4 and 5
of the drawing wherein the plurality of electrodes 12 are
arrayed along the gas channel 11 in juxtaposition to a
common (ground) electrode 13 to provide a plurality of
discrete and adjacent cells of the character above de-
scribed. Means 232, here consisting of a pair of elec-
trodes 22 (shown at the left end of the channel) and
controlled voltage source 23 connected thereto, is illus-
trated for setting or entering a “bit” (glow or no-glow)
into cell 24 at the start of the channel. The source 23
may be D.C. or A.C. and controlled by manual or elec-
tronic switches. The “bit” in cell 24 is shifted by the
application of voltages a, b and c of the form and phas-
ing shown in Figure 5 and which are each connected to
every third electrode 12 as shown in Figure 4. Voltage
a will shift the bit from ceil 24 to adjacent cell 26.

Switching successively to voltages b and ¢ will shift the

bit to cell 27 and then to cell 28. Switching back to
voltage a will shift the bit to cell 29 and shift a new
bit from cell 24 to cell 26.

One of the manifest advantages provided by the fore-
going shifting register is that the switching from voltages
a to b to ¢ to a et seq. shifts the whole stored pattern
as a unit. Thus a pattern of glows and no-glows once
entered may be advanced along the channel while re-
taining the identity of the pattern. Further advantage
may be taken of this effect by providing a plurality of
coordinated information bearing areas Al, A2, and A3
as shown in Figures 1 and 3, and providing each with a
serial shifting register as above described, and connect-
ing and energizing the registers so that the pictorial re-
presentation in area Al may be shifted into adjacent area
A2 while a new pictorial representation is shifted into
area Al. Tn a similar fashion, the pictorial representa-
tion in area A2 may be shifted into adjacent area A3
while area A2 is receiving the pictorial representation
from area Al. It will be observed that this re-creation
of stored information in separate display areas, Al, AZ
and A3 is here accomplished by the simple switching of
the excitation voltages a, b and ¢ and without reference
back to or reuse of the basic intelligence and mechanism
originally required to set up the information (pattern).

A preferred method of construction of the unit is iltus-
trated in Ficures 1 and 3. A single length of tubing
18 may be made of sinuous form to provide a series of
- parallel vertical runs 31, 32, 33, 34, 35, 36, 37, et seq.,
connected at their ends by 180° bends 41, 42, 43, 44,
- 45, 46 et seq. A series of seven station defining elec-

trodes 51, 52, 53, 54, 55, 56 and 57 are formed as elon-
gated metal bands extending transversely across the runs
3137 at equally longitudinally spaced intervals to pro-
vide the seven vertically spaced grid points depicted in
Figure 1. The “bit” eniering e¢lectrodes 22 are shown
at the lower end of run 31 adjacent to station electrode
51. Pairs of shifting electrodes 61 and 62 are positioned
between each adjacent pair of station electrodes 51-—-57,
and i a like manner pairs of shifting electrodes are posi-
tioned at each of the bends 41—4% to advance the “bit”
from the end of one vertical run to the start to the other.
The electrodes are connected, as shown in Figure 3, to
energize the station and shifting electrodes with the a,

10

k L b}

4

b and ¢ voltages to provide a sequential excitation in
the manner depicted in Figures 4 and 5. |
The metallic strips or bands forming the electrodes
51-—57 and 61 and 62 are here accurately and firmly
engaged with the wall of tube 18 by mounting the elec-
trodes on a backing plate 66 (of insulation material)
nresented to the rear side 67 of the tube 18, see Figure
2. If desired the electrodes may be formed on the plate
by the techniques used in the making of printed circuits.
As a feature of the present comsiruction, the front
plate or mask 16 may be made of electrical conduct-
ing material and mounted in engagement with the front

~ side 68 of the tube 18 so as to provide the common
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(ground) electrode 13, the plate 16 being formed with
the openings 17 opposite to the station defining elec-
trodes 51—57. - |

It will be apparent that the separate glow discharges
within the tube are very readily visible and the pattern
content of such discharges is readily seen by the eye as
a pictorial representation which may be changed or con-
trolled with flexibility and precision thus making the
unit adaptable for many display purposes such as dis-
playing the output of computing devices, airplane and
ship positions for large combat-information-cenier plat-
ting boards, or a variety of advertising signs. For ex-
ample, a sign may be constructed much as the present
neon type, to illuminate a word, letter or symbol, and
by the addition of the electrodes and other elements of
the present invention, the illuminated word, etc., can be
made to appear to be filled in progressively as though
it were being written by the succession of small incre-

mental additions to the total length of glow discharge

along the tube. Another important application is to
provide a group of parallel register-like tubes so arranged

that the matrix of spots, which can be either lit or unlit,
will form a numeral, letter, or other pictorial silhouette
which can move in either direction along the tubes, hold
still, or be entered so fast that a complete change of the
display may be effected without the human eye being
able to see the process.

While a three line shifting register is here disclosed,
it will be understood that other types of shifting registeis
may be used such as disclesed in my copending pateant,
aforesaid, and other U.S. patents to Douglas C. Engelbart
including U.S. Patent No. 2,869,036 and U.S. Patent No.
2,937,317.

I claim:

1. An information display device comprising: an elon-
gated envelope containing an ionizable medium; a plu-
rality of sets of external electrodes juxtaposed along the
length of said envelope to form a plurality of glow dis-
charge stations, said envelope being deployed over a pre-
determined area to arrange said stations in a mosaic pat-
tern capable of pictorial definition of the information to
be displaved as a directly viewable pattern of glow dis-
charges; and high frequency energizing means connected
to said electrodes for sustaining glow discharges at se-
lected ones of said stations to form the directly viewable
information representing pattern of glow discharges.

2. An information display device comprising: an elon-
gated envelope coniaining an ionizable medium; a plu-
rality of sets of electrodes juxtaposed along the length
of said envelope to form a plurality of glow discharge
stations, said envelope coursing a predetermined area to
locate said stations in a uniformly spaced grid arrange-
ment capable of pictorial definition of the information to
be displayed as a directly viewable pattern of glow dis-
charges; high frequency energizing potential generating
means; and means connecting sald generating means to
said electrodes for sustaining glow discharges at selected
ones of said stations to form the directly viewable infor-
mation representing pattern of glow discharges.

- 3. An information display device comprising: an elon-
gated channel containing an ionizable medium; a plu-
rality of sets of elecirodes juxtaposed along the length
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of said 'c:hannel- to form a plurality of glow discharge

- stations, said channel being deployed over a predeter-

mined area to arrange said stations in a uniform pattern

N ~capable of pictorial definition of the information to be

‘displayed as a directly viewable pattern of glow dis-
charges; a mask covering said area and formed with
openings registering with said stations; high frequency
‘energizing potential generating ‘means; and means con-
necting said generating means to said electrodes for sus-
- staining glow discharges at selected ones of said stations

to form the directly viewable information representing

-~ pattern of glow discharges. |

4. An information display device comprising: an elon-
gated channel containing an ionizable medium; a plu-
rality of iterative arrays of electrodes juxtaposed along
‘the length of said channel to form a plurality of glow
discharge stations, said stations being arranged in a pre-
- determined pattern capable of pictorial definition of the
information to be displayed as a directly viewable pattern

- of glow discharges; a mask formed of_. electrical conduct- 20 2,760,119
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ing material constituting a common electrode in glow
sustaining relation to the electrodes of said iterative ar-
rays of electrodes and having openings registering with
said stations; and high frequency energizing means con-
nected to said electrodes for sustaining glow discharges
at selected ones of said stations to form the directly viey-

able information representing pattern of glow discharges.
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