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Int, CI. G09b 13/00, H05b 39/00 
U.S. C. 340-336 12 Claims 

ABSTRACT OF THE DISCLOSURE 

A variable message display in which a series of display 
elements are provided with separate switches, one for each 
element, and in which an electronic shift register separate 
from the switch means has a series of successive stages 
corresponding in number to the number of the switches 
and display elements, each stage being connected to one 
switch means for controlling the actuation of one ele 
ment. Code input means feed a binary code one bit at a 
time to the first stage only of the shift register to produce 
actuation of a desired pattern of the elements and shift 
control means shift the bits serially. In the shift register 
each stage except the last includes means for triggering 
the immediately succeeding stage. The display elements 
and their switch means are in a power circuit which is 
separate from a shift power circuit but includes the shift 
register, the code input means, and the shift control 
means, so that the shift control means can operate 
asynchronously relative to the frequency of the main 
power circuit and may also operate at a nonconstant 
rate of repetition. 

-sa 

This invention relates to improvements in variable 
message displays. 
One type of variable message display is exemplified by 

a sign made up of many electric lamps and alternating 
between displaying the time of day and the current tem 
perature. This type thus may be generalized as one which 
changes from one static display to another. Other ex 
amples of this type are travel departure and arrival boards 
at air, rail, and bus terminals, stock quotation boards, 
score boards at sporting events, and changing advertising 
Signs. 
Another type of variable message display is the con 

tinuously changing type, exemplified by a news dispatch 
sign in which a message begins at the right end and moves 
by small stages rapidly to the left end, giving the im 
pression of a smoothly moving message. 
The present invention applies to both of these types 

of variable message displays, to mixtures of them, and to 
other types as well. The message may be given by words, 
letters, numbers, symbols, pictures, or geometrical 
elements. 
The invention relates particularly to the control of such 

displays and to the simplification of thecontrol systems. 
Heretofore, variable message displays have used me 

chanical switching means, including complex electro 
mechanical devices to operate mechanical switches, which 
in turn, were used to control lamps in the actual visual 
display board. The mechanical controls both limited the 
speed with which the messages could be changed and 
necessitated frequent adjustment and cleanings. More 
over, these mechanical control systems have been ex 
pensive, and their installation has required a large num 
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ber of control wires; furthermore, the enlargement or 
expansion of such a display board was complex and ex 
pensive. The extensive wiring between the control means 
and the actual display was a major cost feature, par 
ticularly when the control device was to be remote from 
the display; for a separate wire had to be run from 
each display lamp to the control device. Not only was 
this expensive, but the display itself was necessarily 
bulky--it could not easily be made small. 
One object of the present invention is to provide a 

less expensive, smaller, and simpler system for variable 
message display. 
Another object is to impart a new flexibility to visual 

display. 
Another object of the invention is to provide a visual 

display in which the control means is electronic instead 
of mechanical. 
Another object is to enable remote control of display 

and multiple display spaces, in a system wherein the 
elements can be connected and controlled by a minimum 
of control wires. Displays of the present invention may 
be controlled remotely by radio or by telephone wires. 
The present invention is characterized by its use of 

electronic shift registers. While shift registers are well 
known in the computer art, they have not, to my knowl 
edge, heretofore been used in visual displays, and I 
have found that many important benefits may be obtained 
from their storage and transfer of information. By a 
shift register, I refer to a circuit in which information 
stored in a first element is transferred to a second ad 
jacent element on each command shift. Such a shift register 
enables information to be received in serial form and 
loaded into the register so that at the conclusion of the 
serial input code, a meaningful message is stored in the 
register. 
Another object of the invention is to provide improved 

electronic shift registers that are especially useful in the 
control of variable message displays. 

Other objects, advantages, and features of the inven 
tion will become apparent from the following preferred 
example. 

In the drawings: 
FIG. 1 is a figuregram composed of seven bars, each of 

which may be composed of several elements. 
FIGURE 2 is a pattern of selected bars of the figure 

gram of FIG. which may be lighted to produce a fig 
ure “4.' 

FIG. 3 is a pattern of bars from the same figuregram 
of FIG. 1 which are lighted to produce a figure “5.' 
FIG. 4 is a block-type circuit diagram of a variable 

message display embodying the principles of the invention 
and employing as even-bar shift register to control the 
figuregram of FIG. 1. 
FIG. 5 is a diagram showing the relation between time, 

shift, and code in the circuit of FIG. 4. 
FIG. 6 is a block diagram of a variable message display 

of this invention involving a plurality of figuregrams 
and shift registers. 
FIG. 7 is a fragmentary circuit diagram of a form of 

the invention using a transfluxor shift register. 
FIG. 8 is a fragmentary circuit diagram of a modified 

form of the invention using power shift register. 
FIG. 9 is a view partly representational in elevation and 

partly diagrammatic of a sign illustrating the operation of 
a type of shift register controlled variable message dis 
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play spelling out words and moving them from right to 
left across the sign. 

Variable message displays typically rely on figuregrams 
or lettergrams to form the numerals or letters to be dis 
played. FIG. 1 shows a figuregram 10 made up of seven 
bars 11, 12, 13, 14, 15, 16, and 17. Two bars 16 and 17 
are vertical on the right-hand side of the figuregrams 10 
and are arranged in line with each other, the bar 16 being 
at the bottom half, the bar 17 at the top half. Similar 
bars 14 and 15 are at the left-hand side of the figuregram 
10. The bars 11, 12, and 13 are horizontal, the bar 13 lying 
at the top, the bar 11 at the bottom, and the bar 12 in the 
middle. Each of the bars of this figuregram 10 may be 
made up of several lamp globes or neon tubes or a single 
fluorescent lamp, or any other suitable structure. 

Various combinations of bars are lighted one at a time, 
each combination producing a visual display element. 
Thus, the bars can be selectively lit so as form the nu 
merals zero through nine. For example, when the FIG. 1 
figuregrams 10 is completely lighted, it produces the 
Arabic numeral for eight. FIG. 2 shows only the bars 
which are lighted to produce the numeral four, these 
being the bars 12, 15, 16, and 17. This time, the remaining 
bars are left dark or unlighted. Similarly, FIG. 3 shows 
that by lighting only the bars 11, 12, 13, 15, and 16, the 
numeral five is displayed. 

Using conventional binary notation with the numeral 
“1” represent an "on' condition and a zero representing 
the “off” condition, Table I shows the code for displaying 
each of the ten Arabic numerals by means of the seven 
bar figuregram 10. The code reads from right to left, with 
the far right position representing the bar 17; the bar 17 
is lighted when there is a “1” at the far right and is dark 
when there is a zero there. The next position to the left of 
the far right represents the bar 16, and so on. 

TABLE I 
Numeral: Code 

1 ---------------------------------- OOOOO1 
2 ---------------------------------- 1111.001 
3 ---------------------------------- 11100 
4 ---------------------------------- OOO 111 
5 ---------------------------------- 1110110 
6 ---------------------------------- 11110 
7 ---------------------------------- OO 10011 
8 ---------------------------------- 1111111 
9 ---------------------------------- O110111 
10 --------------------------------- 1011111 

In the present invention, the figuregram 10 of FIG. 1 
is controlled by a seven-stage shift register 20 and a 
switch assembly 30. The seven stages are 21, 22, 23, 24, 
25, 26, and 27, each controlling a switch 31, 32, 33, 34, 
35, 36, 37 which in turn controls one figuregram bar 11, 
12, 13, 14, 15, 16, 17. Thus, in the diagram shown in 
FIG. 4, the bar 11 is controlled by a first shift stage 21 
through the switch 31; the bar 12 is controlled by the 
stage 22 through the switch 32; and so on, the bar 17 
being controlled by the stage 27 through the switch 37. 
In some instances, the switches 31, 32, 33, 34, 35, 36, and 
37 may be an integral part of the shift register 20. It is 
apparent that a more complex figuregram having some 
diagonals or other figurations would be controlled by em 
ploying a shift register having more stages. When the 
proper serial code (of Table I) is presented to the code 
input switch 40 of the shift register 20, then when the 
entire code for any numeral has been put in, that numeral 
is displayed according to its code. An important feature of 
the invention is that the code input 40 for this entire cir 
cuit may be remote and requires a single wire 41 to con 
nect it to the shift register 20; moreover, only the input 
shift control switch 42, for changing the message, requires 
stage of the register 20 requires a control signal input. A 
only a single wire 43, - a 

5 

O 

5 

20 

25 

30 

40 

50 

60 

70 

75 

4. 
FIG. 5 shows the time relationship between the code 

input and the shift control. Thus, to display the numeral 
“4” (as in FIG. 2) on the figuregram 10, by means of the 
binary code 0100111, a current pulse a is first fed to the 
code input 40, putting the first stage 21 in “on” condition. 
This is at once followed by a current pulse b to the shift 
control 42, causing this "on' condition to shift from the 
first stage 21 to the second stage 22. (The mechanism of 
shift will be fully explained below with reference to FIGS. 
7 and 8.) The first stage 21 is now "off.' 
Now, in our example of the code 0100111, a current 

pulse c is fed to the code input 40, again placing the first 
stage 21 in “on” condition, and when the second shift pulse 
d is fed to the shift control 42, the “on' condition of the 
second stage 22 is transferred to the third stage 23, while 
the “on” condition of the first stage 21 is shifted to the 
second stage 22, and the first stage 21 is off. However, a 
new pulse e to the code input 40 energizes the first stage 
21 again. 
The third shift pulse f causes the “on” conditions to be 

transferred from the third stage 23 to the fourth stage 24, 
from the second stage 22 to the third stage 23, and from 
the first stage 21 to the second stage 22. 
No pulse is applied to the code input 40 between the 

third shift pulse f and the fourth shift pulse g. Hence, the 
fourth pulse g causes the “on' conditions to shift from 
the fourth stage 24 to the fifth stage 25, from the third 
stage 23, to the fourth stage 24, and from the Second 
stage 22 to the third stage 23, but the first stage 21 and sec 
ond stage 22 are “off.” Once again, there is no code-input 
pulse between the pulse g and the fifth shift pulse h; so 
the shifts put “on” the sixth stage 26, the fifth stage 25, 
and the fourth stage 24, while the first three stages 21, 22, 
and 23 are off. 
The code applies a pulse i to the first stage 21, and the 

sixth shift pulse i transfers the “on” condition to the 
second stage 22, while also shifting the “on” condition to 
the fifth stage 25, sixth stage 26, and seventh stage 27. 
The third and fourth stages 23 and 24 are off, and since 
there is no further pulse to the code input 40, the first 
stage 21 remains off, reproducing now the code 0100111. 
As a result, only the bars 12, 15, 16, and 17 are lighted, 
and the numeral “4” is displayed, as in FIG. 2. A change 
in the message is made simply by feeding in a new code 
when desired. 
The code input can be quite rapid, so rapid that to the 

eye it seems as though the numeral “4” is displayed at 
once, and there need be no fashing on and off of the bars 
during the shift process. Stepping switches or other shift 
registers may be used to control the switches 40 and 42. 
It can all be done electronically, or it may be done manu 
ally or mechanically. The code may be put on punched 
tape or cards, or other prepared coding devices. 
As shown in FIG. 6, a number of shift registers 20, 

20a, 20b, 20c, 20d, and 20e may be connected together in 
Serial fashion, and if each one of them controls a figure 
gram 10, 10a, 10b, 10c, 10d, and 10e, each having seven 
elements, then each shift register 20, 20a, 20b, 20c, 20d, 
and 20e will have its seven stages, and one code group 
after another may be presented to a single input stage 45 
in order to display a string of numbers in order of the 
input code group. Only one wire 46 is required still 
for code input control, and it is an important feature of 
this invention that a string of numbers of any length can 
be controlled by a single input control wire 46, each 
shift register 20 etc. being connected to the succeeding 
shift register 20a by a next-set control wire 46a, 46b, 46c, 
46d, 46e. It will be apparent that this technique can be 
applied to an airport departure board to display flight 
numbers, time, and gate numbers. Again there is a single 
shift control 47 and a single shift control wire 48. In 
Suitable circuits the wire 48 may be replaced by ground. 
Each of the switch assemblies 30, 30a, 30b, 30c, 30d, 
and 30e may be made quite simple, as by printed circuitry, 
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or may even be a minor component of their respective 
shift registers. 

Shift registers using vacuum tubes or magnetic cores 
or transistors or other semi-conductor compound ele 
ments are well known in the art and any true shift register 
having sufficient stages may be used in this invention. 
It may be remarked that some circuits which are called 
shift register in the literature are really nothing but ring 
counters, which transfer a count from stage to stage of 
each transfer command. Many of these ring counter cir 
cuits allow more than one stage to be on at any one 
time. However, such ring counters do not transfer a 
count When two successive stages are in the same state 
whereas a true shift register will. Thus, while a larger 
number of circuits have been published showing silicon 
controlled rectifiers in ring counters, and while some of 
these have mistakenly been called shift registers, they are 
not properly so termed. 

FIG. 7 shows one preferred installation for a single 
figuregram like that of FIG. 4, and it shows a novel shift 
register 50 having some advantages. Only the lamps 11, 
12, and 17 are shown here, the bars 13 through 16 being 
omitted to save space. Between a top power line 51 and 
ground 52 the lamps 11, 12, and 17 are in series with 
respective silicon controlled rectifiers 61, 62, . . . 67. In 
this instance I use a series of magnetic devices 71, 72, . . . 
77 known as transfuxors, which are multiaperture mag 
netic core transformers having the property of continuous 
readout of the state of the magnetic flux in the core with 
out destroying the store flux settings. (Transfuxors are 
described by J. E. Rajchman et al. in an article entitled 
"The Transfuxor' in Proc. IRE volume 44, pp. 321-332, 
March 1956.) 
The transfluxor cores are made of square-loop mag 

netic material, the magnetic flux of which is saturated at 
Some value of drive. The core switches very rapidly. If 
a drive is applied which drives the magnetic fiux down 
(negative) to a value A and is then removed, the core 
flux remains in its "down” or negative position after the 
drive is removed, because of the memory property of the 
Square loop material. A subsequent drive in the opposite 
direction first overcomes some reluctance and then 
switches quickly up to a point B, and, when that drive is 
removed, the flux in the core remains at a point B. In 
the shift register of this invention, the shift line drives 
all cores to the low point A at every shift pulse. If any 
particular core is already at point A, no change of flux 
occurs; if it is at point B, it changes to point A and in so 
doing induces a voltage, which is used in this invention 
to perform the shift. 

Transfluxors give an advantage because the silicon 
controlled rectifiers then can be operated from raw un 
filtered rectified alternating current. Each time the rec 
tified voltage drops to zero, the silicon controlled recti 
fiers stop conducting, and in shift registers made up only 
of ordinary square-loop magnetic material, an output is 
obtained only when the shift line is energized; so with 
ordinary magnetic shift registers, the data must be read 
in each half cycle if the message is to remain in the 
visual display. In the transfuxor shift register of this in 
vention, a continuous output is available from an oscil 
latof 70 to sense the states of the cores, and if the data 
in the shift register 50 remains the same, the oscillator 
60 retriggers the silicon controlled rectifiers on the next 
positive half cycle. 

In FIG. 7, each lamp 11, 12, . . . 17 is connected to 
an anode 81 of its silicon-controlled rectifier 61, 62, . . . 
67. The cathodes 82 are connected to ground 52. The 
oscillator 70 is connected to the transfluxors 71, 72, . . . 
77 by a line 83, comprising the primary of the trans 
former action thereof. Each transfuxor 71, 72, . . . 77 
has a Secondary 84 connected across between the cathode 
82 (at ground 52) and the gate 85 of the respective 
silicon controlled rectifier 61, 62, ... 67. A single code 
input 86 is connected to a winding 87 of the first stage 
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71 only, and a single shift control 90 is connected to 
the windings 91 in each stage. A transfer winding 92 
in each stage 71, 72, . . . except the last stage 77, is con 
nected to the winding 91 of each stage 72, ... 77 except 
the first stage 71, though a rectifier 93, with a condenser 
94 across the leads. 

Typical values or types are as follows: 
Component: Value or type 

Lamps 11, 12, ... 17---. 40 to 150 watts. 
SCR 61, 62, ... 67 ----- 2N3528. 
Transfluxors 71,72, ... 7 RCA Type 0163M5. 
Oscillator 70 . . . ------- 10 kc. or higher frequency. 
Rectifier 93----------- 1N4003. 
Condenser 94--------- 0.01 microfarads. 

If a core such as that of the transfluxor 7 contains a 
"Zero” (is at point A as described a few paragraphs 
earlier), no voltages are induced in the transfer winding 
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92 of that core when the shift line drives all the windings 
91 to "Zero” (or point A). However, if the core contains 
a "one' (is at point B) and is driven to "zero” (point A) 
by the shift line, then a voltage is induced in the winding 
92 so long as the flux is going from B to A. The induced 
Voltage causes a current to flow through the rectifier 93 
and be stored in the capacitor 94. After the shift pulse has 
driven all cores to the "zero' or A position, the capaci 
tor 94 discharges if it has a voltage and thereby drives 
the succeeding core (e.g. in the transfuxor 72) to point 
B, the rectifier 93 causing this voltage pulse to affect only 
the succeeding transfluxor 72 and not the transfuxor 71 
which was previously at point B. Thereby, each data-set 
put into the first transfluxor 71 is transferred step by step 
to the succeeding transfluxors 72, . . . 77, one step at 
each shift. 

Thus, in this device, the data are loaded into the trans 
fluxor shift register 50 at the input 86, as in the previous 
example (FIG. 4). At each shift pulse the input windings 
87 on each core are driven unidirectionally to set the 
core in a given flux state. If the core is not already at 
that end of the hysteresis loop, then the set pulse drives 
the core through its loop and in so doing, couples a volt 
age into the transfer winding 92 for the next core. In 
this manner a datum is transferred from core to core, 
and when the set pulse finally sets the core, no transformer 
action can occur between the oscillator 70 and the output 
winding 84 to the silicon controlled rectifiers 61, 62, . . . 
67. Each half cycle the silicon controlled rectifiers 61, 
62, . . . 67 are triggered according to the serial code 
which is stored in the shift register transfluxors 71,72, ... 
77. 

FIG. 8 shows a novel power shift register which em 
ploys only silicon controlled rectifiers, without transfux 
ors. The shift register of FIG. 8 has a number of unique 
features, not the least important of which is the fact that 
it is a true shift register which is also capable of handling 
high power. 
This is a direct-current system, having a positive bus 

101 and a negative bus 02. A shift control 103 is in the 
positive buS 101, and a code input 104 is also in a positive 
lead. 

In each stage, there is a lamp 111, 112, . . . .17 (or a 
lamp group corresponding to the bars 11 etc.), separated 
from the positive bus 101 by a diode rectifier 121,122, ... 
127. The lamps 11, 112, ... 117 are each connected to 
the anode of a silicon controlled rectifier 131, 132, . . . 
137. The cathode of each SCR 131, 132, . . . 137 is con 
nected to the negative bus 102. The code input 104 is con 
nected to the gate of the first SCR 131. 

In each stage, there is also a condenser 141, 142, . . . 
147 connected at one side between the lamp 111, 112, 
. . . .7 and the diode 21, 122, . . . 127. Also, a resistor 
151, 152, . . . 157 is connected at one end between the 
lamp 111, 112, ... 117 and the SCR 131, 132, ... 37. 
The other sides of that condenser 141, 142, ... 147 and 
resistor 151, 152, . . . 157 are connected together and 
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to one side of a condenser 161, 162, . . . 167. The con 
denser 161, 162, ... 167 leads to the negative bus 102 
through a resistor 71, 172, . . . 177. 

Between each condenser 161, 162, ... except for the 
last one 167 and its resistor 17, 172 (except for the last 
one 177) is a connection to the gate of the succeeding 
SCR 132 . . . 137, through a diode 182, . . . 187 and a 
resistor 192, ... 197. 
Typical values or types are as follows: 

Lamps 111, 12, . . . 17 ---------watts. 40-150 
Diodes 121, 122, . . . 127 --------------- 1N4003 
Silicon controlled rectifiers 131, 132, . . . 
137 ------------------------------- 2N3528 

Condenser 141, 142, ... 147 microfarads-- 0.1 
Resistors 151, 152, . . . 157 ------ ohms-- 680 
Condenser 161, 162, . . . 167 microfarads-- 0.05 
Resistor 17, 172, . . . 177 ------- ohms-- 500 
Diode 182 . . . 187 -------------------- 1N34 
Resistor 192. . . 197 ------------ohms.-- 1000 

Assuming all stages off at the beginning of a program, 
an input pulse is applied by the code input 104 to the 
gate terminal of the first silicon controlled rectifier 131. 
The SCR 131 conducts and latches "on' (fires), as a 
result, the condenser 161 discharges through the resistor 
151 and approaches the common ground potential. This 
causes a negative pulse across the resistor 171 which is 
blocked from the gate of the SCR 132 by the diode 82. 
The lamp bank 111 connected to the anode of the silicon 
controlled rectifier 131 then lights with nearly the entire 
supply voltage being applied across the lamps 111. The 
condenser 141 then charges to nearly the supply voltage 
after the silicon controlled rectifier 131 is fired. 
When the shift command 103 opens the plus supply bus 

101 for a short period, the rectifier 131 goes out, due to 
the lack of the minimum holding current to it and the 
condenser 141 starts to discharge through the resistor 15i 
and the lamp bank 111. The condenser 141 is prevented 
from discharging through any other silicon controlled rec 
tifier (via the common plus bus 102) by the diode 121. 
If the supply voltage is reapplied before the condenser 
141 discharges very much, then a high charging current 
flows to charge the condenser 61. A positive trigger to 
the rectifier 132 is then applied to it through the diode 
182 due to the charging current, which then fires the 
silicon controlled rectifier 32. 

After the two rectifiers 131 and 132 have fired, the 
shift pulse 103 opens the plus bus 102, and both of these 
rectifiers 131 and 132 go out. If the trigger is Supplied 
to the rectifier 131 so that it will trigger immediately 
upon reapplication of the bus voltage, and since it has 
previously been fired, the condenser 161 will have been 
discharged and the condenser 4 will be charged merely 
to supply voltage, less the amount of discharge current 
through the resistor 15. The condenser 14 then recharges 
to the supply voltage and in so doing draws current through 
the resistor 71, which retriggers the rectifier 132 of the 
second stage. Thus, the condenser 14 acts as a memory 
unit to determine whether the 13 has been fired or not. 
If the rectifier 131 had not been fired, then the condenser 
141, having no potential across it (since no voltage would 
have been developed across the circuit of the lamp 111 
and resistor 51 to charge it), would have been unable 
to send its signal on to the SCR 132. If the silicon con 
trolled rectifier 131 had not been fired, then the con 
denser 161 would have been charged to the supply voltage, 
and the reapplication of the plus bus voltage would not 
cause any current through the resistor 171 to trigger the 
second rectifier 132. A similar operation continues it 
through the various stages. 

Other forms of electronic shift registers which are 
known in the computer art may be adapted as control 
object for display systems of this invention. However, in 
general the shift registers that have been used in the 
computer art are suitable only for low power, low level 
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8 
signals and are not suitable for driving high level display 
systems where the currents are quite substantial. Hence 
the importance of the shift register shown in FIG. 8. 
The display systems discussed so far are those which 

are static for a time and which are completely changed 
for the whole sign at once. Such an example is that of a 
conventional time-temperature display in which the sign 
flashes the temperature for a few seconds and then flashes 
the time for a few seconds and then returns to the then 
current temperature. This device is suitable for that use, 
and the input signal for each of these can be connected 
to a clock in one instance and a thermometer in the other 
to give the proper signal. 

However, the invention is also useful to traveling mes 
sage displays, where the copy appears to move across the 
display face. Such displays are used to present news and 
weather in public places and are already well known, 
though heretofore they have required very complex me 
chanical setups and a tremendous amount of wiring. The 
copy that can be displayed is not limited to numerals or 
to letters; it may be cartoons or any other kind of symbols 
or pictures. In using this kind of traveling display, the 
shift register elements need not necessarily be connected 
in the form of figuregrams. A typical application shown 
in FIG. 9 will make clear how the shift register System 
can be applied. 

In FIG. 9 it is desired to present continuous news copy 
to a display 200. In this instance, by way of example, the 
display elements are arranged in six horizontal rows 201, 
202, 203, 204, 205, and 206, as many rows being used 
as are necessary to form pleasing forms, such as alphabet 
letters. Each horizontal row of lights is the load portion 
of a shift register which shifts information from right to 
left at each shift command. Each row is part of one shift 
register (e.g. of the type shown in FIG. 7 or 8) and oper 
ates in the same manner, except for the shift being from 
right to left instead of left to right. Each shift register 
has as many stages as there are vertical columns; for 
example, if there are thirty vertical columns, each shift 
register has thirty stages. The input of the shift registers 
is at the right. 

Thus, each horizontal row 201, 202, 203, 204, 205, and 
206 represents a line display controlled by a shift register. 
The inputs are first applied to the desired rows at the 
far right vertical column. The first command to shift 
moves the input from this column one column to the 
left; the next command to shift moves the input another 
column to the left, and so on. Thus, the message moves 
across the display from right to left at each command. 
Here the word “the' and a portion of another word be 
ginning with “B” are shown in one position. At the next 
command it would appear one lamp to the left, and so 
on. At each shift command, each illuminated element 
appears to move one space to the left; in other words, 
the configuration in the vertical line is moved to the next 
vertical line to the left. By controlling the input circuit, 
various letters, numbers, and symbols can thus be made 
to travel across the display. 
The electronic shift of these shift registers is or can 

be quite rapid. It can be quite slow and steady, or it can 
be rapid and intermittent. Therefore, the message can 
be made to travel quickly to any portion of the sign and 
stop. During the rapid travel the display elements (the 
lamps) do not glow brightly enough for the eye to see them, 
so that the visual effect is that the message suddenly ap 
pears on the display. In this manner, variable message dis 
plays can be made to flash on and off. Similarly, cartoons 
can be created on the display with a rapid sequence of 
frames while the animation technique similar to that 
used in motion pictures creates the same general effect. 
Multicolor effects can be obtained by using three lamps 
(for example, blue, green, and red) at each lamp location, 
the three being located close to each other and rapidly 
scanning on the three colors in sequence with the bright 
ness of each color adjusted so that the eye sees a hue 
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which combines with the others. This technique is some 
what similar to that used in three-color printing some 
times called full-color halftone. 
The codes and examples described above are not to be 

construed as limits on the shift register technique of this 
invention. For example, certain types of display elements 
presently use a projection principle in which a single 
lamp selected from a matrix of lamps is made to illumi 
nate a mask which acts like a film in a picture projector 
and throws an image onto the screen. A series of these 
units may be placed side by side to form lines of copy, 
and the shift register serial code, consisting of pulses, 
spaced so that one lamp per display element is selected, 
may be used to obtain the desired effect. 
To those skilled in the art to which this invention re 

lates, many changes in construction and widely differing 
embodiments and applications of the invention will sug 
gest themselves without departing from the spirit and 
scope of the invention. The disclosures and the descrip 
tion herein are purely illustrative and are not intended 
to be in any sense limiting. 

I claim: 
1. A variable message display, including in combina 

tion: 
a series of electrically actuated display elements, 
separate switch means for each said display element for 

controlling the electrical actuation of said elements, 
an electronic shift register separate from said switch 

means having a series of successive stages correspond 
ing in number to the number of said display elements, 
each said stage being connected to one said switch 
means for controlling actuation of one of said ele 
ment thereby, 

code input means for feeding a binary code one bit at 
a time to the first stage only of said shift register to 
produce actuation of a certain desired pattern of said 
elements, and 

shift control means for shifting each said bit serially. 
2. A variable message display, including in combina 

tion: 
a series of electrically actuated display elements ar 

ranged in a series of figuregrams, each figuregram 
having a plurality of said display elements, 

separate switch means for each said display element for 
controlling the electrical actuation of said elements, 

an electronic shift register for each said figuregram 
separate from said switch means and having a series 
of successive stages corresponding in number to the 
number of said display elements in its said figure 
gram, each said stage being connected to one said 
switch means for controlling actuation of one said 
display element thereby, 

code input means for feeding a binary code one bit at 
a time to the first stage only of a first said shift reg 
ister a number of bits equal to the number of said 
display elements in the first said figuregram to pro 
duce actuation of a certain desired pattern of said 
elements, and 

shift control means being used to shift for shifting each 
said bit except the last serially from figuregram to 
figuregram, said shift control means shifting in mul 
tiples of the number of register stages per figure 
gram, so that said bits are then held for static display 
of said figuregrams until the display is to be changed. 

3. The display of claim 1 wherein said series of elec 
trically actuated display elements is arranged in a serial 
row and said code input means continuously and regul 
larly operates in alternation with said shift control means. 

4. A variable message display, including in combina 
tion: 

a plurality of sets of electrically actuatable display ele 
ments, each said set having a series of said elements, 
each said element having a separate switch means 
controlling its electrical actuation, 

a plurality of shift registers separate from said switch 
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10 
means corresponding in number to the number of 
said sets, each said register having a series of stages 
corresponding in number to the number of elements 
in its said set, each said stage controlling the actua 
tion of its said element through one said switch 
means, 

a single shift control means for causing each said shift 
register to shift from one said stage to the next, said 
shift control means shifting in multiples of the num 
ber of stages per set, and 

input means for applying an ordered series of states to 
a first stage for shifting thereafter by said single shift 
control means, said states being of two types, namely 
an actuation state and a non-actuation state applica 
tion through said each shift register to each of said 
elements. 

5. The display of claim 4 wherein each said set is ar 
ranged as a figuregram having a number of said elements 
adapted to display a symbol such as a numeral or letter. 

6. The display of claim 4 wherein each said set is ar 
ranged serially in a line from right to left with the dif 
ferent sets arranged in vertical columns and wherein said 
shift control means causes all said shift registers to shift 
simultaneously to spell out a message that moves from 
right to left. 

7. The display of claim 1 in which said shift register 
each stage except the last includes means for triggering 
the immediately succeeding stage. 

8. The display of claim 1 in which said series of dis 
play elements and said separate switch means are in a 
main power circuit, and said shift register, said code 
input means and said shift control means are in a separate 
shift power circuit, said main power circuit and said shift 
power circuit being connected to each other only in that 
each said shift stage actuates one said separate switch 
means, whereby the shift control means can operate asyn 
chronously relative to the frequency of said main power 
circuit and may also operate at a non-constant rate of 
repetition. 

9. A variable message display, including in combina 
tion: 

a series of electrically actuated display elements, 
switch means for controlling the electrical actuation of 

said elements, 
an electronic shift register having a series of successive 

stages corresponding in number to the number of said 
display elements, each said stage being connected to 
said Switch means for controlling actuation of one 
said element thereby, each stage except the last hav 
ing independent means for triggering the immediately 
Succeeding stage, said means for triggering being 
independent of the display element power frequency, 

code input means for feeding a binary code one bit at 
a time to the first stage only of said shift register to 
produce actuation of a certain desired pattern of said 
elements, and 

shift control means for shifting each said bit serially. 
10. The display of claim 9 wherein said shift register 

is separate from said switch means and there is a separate 
said Switch means for each said display element. 

11. The display of claim 9 wherein there is a main 
power circuit for the display elements and switch means 
and a separate power circuit for the code input means, 
shift control means and shift registers. 

12. A variable message display, including in combina 
tion: 

a plurality of sets of electrically actuatable display ele 
ments, each said set having a series of said elements, 

a plurality of shift registers corresponding in number 
to the number of said sets, each said register having 
a series of stages corresponding in number to the 
number of elements in its said set, each said stage 
controlling the actuation of its said element and hav 
ing independent means for triggering the immediately 
succeeding stage, said means for triggering being 
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independent of the display element power frequency, 
shift control means for causing each said shift register 

to shift from one said stage to the next, and 
input means for applying an ordered series of states to 

a first stage for shifting thereafter by said shift con 
trol means, said states being of two types, namely 
an actuation state and a non-actuation state appli 
cable through said shift register to each of said ele 
mentS. 
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