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[57] ABSTRACT 
Apparatus for the indication of visual information ar 
ranged in a mosaic system by means of magnetic indi 
cating elements, at high speed, in which the iron cores 
of the controlling electromagnets of the magnetic indi 
cating elements are formed partially or entirely of a 
hard magnetic material, the coercivity of which is ad 
justed to a value lower than the coercivity of the per 
manent magnet components indicating the informa 
tion, so that the programming speed of the informa 
tion can be rendered independent of the indicating 
times, thus ensuring a high speed indication. 

3 Claims, 2 Drawing Figures 
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APPARATUS FOR THE RAPID INDICATION OF 
VISUAL INFORMATION ARRANGED IN A 

MOSAIC SYSTEM BY MEANS OF MAGNETIC 
INDICATING ELEMENTS 

The present invention relates to apparatus for the 
rapid indication of visual information arranged in a mo 
saic system by means of magnetic indicating elements. 
The use of indicator elements arranged in a mosaic 

system is widespread for the visual indication of infor 
mation. In outdoor units, apparatus employing incan 
descent bulbs is generally employed. 

In indoor installations, such as, for example, for pas 
seinger information, apparatus operating with magnetic 
indicating elements, which do not consume any energy 
during the indicating time,ihas become popular. A sys 
tem constructed from such indicating elements is de 
scribed, for example, in Hungarian Pat. No. 155,121. 
In this system, the information is represented by perma 
nent magnets or synthetic resin spheres surrounding 
these magnets, wherein one-half of the spheres is pro 
vided with a dark coating and the other half with a 
light-colored coating. The magnets or electromagnets 
arranged beside the spheres serve for control purposes. 
Although the system is simple in its structure, it has the 
disadvantage that the information, due to the great in 
ertia of the indicating elements, appears only after a 
relatively long period of time has elapsed. Thus, the 
control and/or programming times require at least sev 
eral hundred milliseconds. 
Other apparatus is known in which the information 

is displayed by lightweight disks carrying different col 
ors on their surfaces, to which permanent magnets are 
attached, the poles of which are disposed between ex 
citable poles. Although this arrangement substantially 
reduces the-control time periods, the stable indication 
of the information is prolonged, due to the fact that the 
excitation of the electromagnets must be maintained 
even after the discs have been turned, until the discs 
enter into their rest position. 

‘ Among the systems constructed with magnetic indi 
cating elements, those employing ?ip-?op indicating 
elements can be considered the most modern. A mag 
netic ?ip-?op system is described in Hungarian Pat. 
No. 175,250 wherein the individual ?ip-leaves are 
semicircular and their surfaces are provided with dif 
ferent color coatings. The individual flip-leaves also 
carry a permanent-magnet member, the magnetic axis 
of which is at right angles to the plane of the respective 
leaf. The information is represented by the individual 
?ip-leaves, together with the associated base panel. 
With respect to the speed of operation, the system 

embodying flip-?op indicating elements is a great step 
forward, since only quite minor masses need be set in 
motion in order to make the information appear. The 
small masses make possible short control times. How 
ever, to achieve a stable position of the leaves, the elec 
tromagnets must be excited by the control pulses for a 
longer period of time than necessary for flipping over 
the individual ?ip-leaves. 

In these systems, in case of indicating elements with 
diameters of, say, 15-20 mm., the minimum period of 
excitation of the electromagnets amounts to 50-60 mil 
liseconds, considering the optimum excitation current 
strengths. This is a relatively short time period com 
pared to the electromechanic indicating elements. 
However, in case of the larger mosaic-type indicating 
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2 
elements with diameters of 30-50 mm., this time period 
is considerably increased. 
Hungarian Pat. No. 158,131 discloses ?ip-leaf indi 

cating elements with larger dimensions, wherein the 
?ip-leaves are no longer produced from a magnetic ma 
terial, but rather from a nonmagnetic material. The 
movement of the leaves is still carried out by a shift in 
the center of gravity caused by mutual magnetic effect. 
In this latter system, even with its larger dimensions, a 
decreased time period of 50-60 milliseconds can be 
used with respect to the excitation of the electromagnet 
used for control purposes, since it is sufficient to excite 
the individual leaves only until the center of gravity has 
been shifted. This is so, because the shift in the center 
of gravity already ensures the stable ?xation and sta 
tionary position of the individual ?ip-leaves. 
The optimum control for apparatus operating in ac 

cordance with the magnetic principle, while achieving 
a minimum usage of cable connections, is an arrange 
ment described in Hungarian Pat. No. 158,129, 
wherein an electromagnet is controlled in a bipolar 
manner by means of an excitation coil. 

It will be evident from the above that an information 
system constructed with magnetic indicating elements 
with the use of the smallest number of cable lines 
makes it possible, with a corresponding multiplication 
of the control cable lines, to effect a selective choice 
and control of the excitation coils of the bipolarly ex 
cited electromagnets controlling the magnetic indicat 
ing elements, by providing ground connection points 
separated by means of diodes. 
A feature common to all of the systems mentioned 

above is that the magnetic indicating elements are con 
trolled by means of electromagnets wherein, in the in 
terest of achieving a maximum magnetic force ?eld 
with minimum energy, soft iron of high permeability is 
used as the iron core. The duration of excitation of the 
electromagnets can be reduced, in dependence on the 
mass of the movable elements, to 40-50 milliseconds. 
Although these excitation periods permit a write-out 
speed of 800—l,000 letters per minute, this speed still 
is far below that possible in view of the velocity of the 
circuit elements employed. 
Accordingly, it is an object of this invention, while 

retaining the advantages of the aforementioned sys 
tems, to reduce the control time as far as possible to the 
minimum time determined by the circuit elements em 
ployed, independently of the duration of indication of 
the information and independently of the mechanical 
time constant, and thus to provide a high-speed indicat 
ing system, by means of which, with the use of mechan 
ical indicating elements operating according to the 
magnetic principle, even movable images can be dis 
played. ‘ 

It is also an object of the invention to provide such 
apparatus wherein the energy requirement, by very 
simple means, is reduced to a minimum, and the system 
can be utilized, in spite of its simplicity, for accomplish 
ing very complicated tasks, such as, for example, for 
the display of movable images, as read-out equipment 
for electronic computers, etc. 
To achieve these objects, the invention provides ap 

paratus for the indication of visual information formed 
bymeans of magnetic indicating elements in accor 
dance with the mosaic system, at high speed, compris 
ing permanent-magnet members indicating the infor 
mation directly or indirectly, as well as bipolar-excited 
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electromagnets controlling the permanent-magnet 
members, wherein the leads of the excitation coils of 
the electromagnets are connected with multiplication 
to a conventional electronic control unit producing the 
bipolar control signals. The principal novelty of the ap 
paratus is thaat the iron cores of the control magnets 
are formed partially or entirely of a hard magnetic ma 
terial with remanent magnetism, the coercivity of 
which is smaller than the coercivity of the permanent 
magnets indicating the information directly or indi 
rectly, the permanent magnets indicating the informa 
tion directly or indirectly having a smaller magnetic 
?eld strength than that necessary for the demagneti 
zation of the iron core of the controlling electromagnet 
in the operative condition. 
The coercivity of the iron cores of the controlling 

electromagnets is adjusted by any of the known heat 
treatments for this purpose. 
According to another embodiment of the device, the 

bipolar control output of the electronic control circuit 
for exciting the iron core of the controlling electromag 
net ensures, in dependence on the information, a mag 
netizing level which exceeds the coercivity of the iron 
core either in the positive or in the negative magnetiza 
tion direction. 
According to still another embodiment, the perma 

nent magnets indicating the information are made from 
a barium ferrite base material. 
Also, the iron cores of the individual electromagnets 

can be associated with entirely separate coils, indepen 
dent from one another and controllable in a bipolar 
manner. 
A very great advantage of this invention is that, for 

indicating information, a pulse duration of only 1-1.5 
milliseconds is required, which is substantially below 
the mechanical time constant of the indicating ele 
ments, wherein this time is determined essentially by 
the electric parameters, such as coil inductivity, the 
stray capacitance, etc. Thus, it is suf?cient to excite the 
iron core during the magnetizing period up to a certain 
extent, i.e. to magnetize the same, and thereafter, the 
remanent magnetic ?eld of the iron core executes the 
indication of the information due to the influence on 

, each other by the permanent magnets. 
Thus, for example, the process of covering a display 

panel with 100 letter ?elds from a storage means takes 
0.1 to 0.15 seconds; and this produces the visual im 
pression in an observer that the entire panel is display 
ing‘ all the letters simultaneously, in a ?ash. 
Another great advantage of the invention is that, in 

the case of a ?ip-?op indicating system, the shielding 
plates required between the individual mosaic elements 
can be omitted, since the danger of a mutual effect can 
be entirely eliminated, and the degree of operating 
safety is also increased to a great extent, even consider 
ing the mechanical factors which are not as reliable. 
Other objects, features and advantages of the present 

invention will become apparent from a consideration of 
the following description, taken in connection with the 
accompanying drawing, in which: 
FIG. 1 is a somewhat schematic view of an individual 

?ip-leaf of the present invention and its position rela 
tive to the base panel, and the magnetic drive and con 
trol of the ?ip-leaf; and 
FIG. 2 is a diagram on which the coercive ?eld 

strength of the ?ip-leaf is compared with that of the as 
sociated iron core. 

4 
In the drawing, the ?ip-leaf l is shown which, apart 

from its electromagnetic relationships, can be of con 
ventional construction, and is mounted for movement 
under the impetus of its associated iron core 2, between 

5 the two illustrated indicating positions relative to the 
base panel 3. The manner of indication of information 
on the ?ip-leaf 1 and the base panel 3, and the interac 
tion of these elements relative to each other with re 
spect to the display of information, may be entirely 
conventional. The coils of the iron core 2 are indicated 

at R1 and R2. 
It will be understood that the electronic control cir 

cuit which delivers at its outputs the various positive 
and negative voltages, and the cable connections 
thereof with the FIG. 1 structure, may be entirely con 
ventional, and hence are not illustrated. 
The number of the information channels of the elec 

tronic control unit will coincide with the number of pic 
ture element columns of the indicator unit, which latter 
is constructed with a conventional homogeneous ar 
rangement of picture elements, the columns being con 
nected by means of cables. 
The number of position-selection units and/or the 

outputs thereof, with which the electronic control unit 
is provided, coincides with the number of picture ele 
ment lines of the indicator unit, which are likewise con 
nected with one another by cables. 
The combined control poles of the electromagnets 

controlling the picture elements, multiplied in the col 
umn direction, are connected to the column-type in 
puts of the indicator unit connected with the informa 
tion channels, whereas the other poles of the excitation 
coils R1 and R2 of the above-mentioned control mag 
nets are connected to the separate ground connection 
points of the line-wise multiplied and line-wise control 
lable position selection units by means of series con 
nected elements, e.g., diodes, having the effect of 
valves in both directions. 

In correspondence with the individual, selected lines, 
the outputs of the position selection unit of the elec 
tronic control circuit connect diode-separated ground 
connection points in accordance with the joining of the 
current paths, and the thus-connected ground connec 
tion points are connected to the ground connection 
point of the supply unit. The iron cores 2 of the electro 
magnets controlling the picture elements are magneti 
cally coupled with the magnetic ?ip-leaves. 
The flip-leaf 1, controlled by the magnetic coupling, 

assumes one of its two stable positions and simulta 
neously indicates the information by the color of its 
surfaces, together with the base panel 3, or obscures 
such information. 
The mode of operation of the above-described sys 

tem is as follows: 
The electronic control unit applies, channel-wise, a 

positive or negative voltage to the inputs of the indica 
tor unit, multiplied according to columns, in depen 
dence on the programming and/or when derived from 
an information storage means, in dependence on the 
content of the storage means. Simultaneously with the 
read-out of the information, the line-wise position se 
lection unit activates the corresponding picture ele 
ment line, which can be set by the programming. 

In the activated, that is, the selected line, the electro 
magnets controlling the individual picture elements are 
excited with positive or negative polarity. During the 
excitation ‘period, e.g., during 1-1.5 milliseconds, the 
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iron core 2 is fully magnetized and furthermore acti 
vates, as a permanent magnet, the ?ip-leaf 1 associated 
therewith by magnetic coupling. The ?ip-leaves turn 
their light or dark surfaces toward the observer, in de 
pendence on the excitation or magnetization direction. 
Of course, the duration of the indication is thereafter 
dependent on the mechanical time constant. ' 
However, after the l millisecond pulse, the subse 

quent line is immediately activated, so ~that, in effect, 
the display of the first line has not yet been terminated 
when the subsequent line is already being activated, 
and this process continues over the entire board. 
By disposing, on the iron core of the electromagnet, 

two coils R1 and R2 which are likewise connected in the 
aforementioned manner with each other and/or with 
the column-scanning and line-determining channels of 
the electronic control unit, one of these coils can be 
employed for sensing the condition of the magnetic 
core, whereas the other coil can be utilized for indicat 
ing the information. 

If the two channel systems are connected in such a 
manner that, after determining the individual lines, the 
channels controlling the information indication are 
controlled in correspondence with the signals obtained 
from the scanned channels, the information scanned 
from one line is written over into the other line, i.e., the 
information present on the board can be transferred to 
another board or to another point, and/or into another 
line of the respective board. 
From a consideration of the foregoing disclosure, 

therefore, it will be evident that all of the initially re~ 
cited objects of the present invention have been 
achieved. 
Although the present invention has been described 

and illustrated in connection with preferred embodi 
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6 
ments, it is to be understood that modi?cations and 
variations may be resorted to without departing from 
the spirit of the invention, as those skilled in this art will 
readily unnerstand. Such modi?cations and variations 
are considered to be within the purview and scope of 
the present invention as de?ned by the appended 
claims. 
Having described our invention, we claim: ‘ 
1. In apparatus for the indication of visual informa 

tion by means of magnetic indicating elements ar 
ranged in a mosaic system, comprising permanent mag 
net ?ip-members displaying the information on a base 
panel and electromagnets excitable in a bipolar manner 
to control the ?ip-members, the electromagnets having 
excitation coil means whose leads are connected to an 
electronic control unit by which bipolar signals for ex 
citation of the coils are emitted; the improvement in 
which the electromagnets have iron cores consisting at 
least in part of a hard magnetic material having rema 
nent magnetism the coercivity of which is smaller than 
the coercivity of said permanent magnetic ?ip 
members, the permanent magnet ?ip-members having 
a smaller magnetic ?eld strength than that required for 
the demagnetization of the iron core of the associated 
electromagnet in the operative condition. 

2. Apparatus as claimed in claim 1, in which said per 
manent magnet ?ip-members are made at least in part 
of barium ferrite. 

3. Apparatus as claimed in claim 1, said ?ip-members 
being in the form of ?at ?ip-leaves pivotally mounted 
on the panel at one edge of each ?ip-leaf for pivotal 
movement about an axis parallel to the panel to occupy 
one of two rest positions against the panel. 

* * * * * 


