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Description

The present invention relates to magnetically-ac-
tuated display elements, and also to a method of mak-
ing such display elements. The invention is particu-
larly applicable to making the disc-shape display ele-
ments as described, for example, in generic docu-
ment US-A-3,871,945 and US-A-3,942,274, and is
therefore described below with respect to such an ap-
plication, but it will be appreciated that the invention
could advantageously be used in making display ele-
ments of other configurations, for example of spheri-
cal or cylindrical configuration.

Magnetically-actuated displays of the foregoing
type comprise a plurality of display elements of disc
configuration arranged in a rectangular matrix of hor-
izontal rows and vertical columns, with each display
element being coloured with contrasting colours on
the its opposite sufaces. Each display element is piv-
otally mounted to a supporting member to permit it to
be pivoted to two stable positions. Each element dis-
plays one of the surfaces of contrasting colour, and
includes a magnet cooperable with fixed electromag-
netic means on the supporting member for pivoting
the display element to selected positions in order to
produce variable displays among the plurality of dis-
play elements.

In the conventional construction, as described for
example in the above patents, the magnet carried by
each display element is a magnetic body occupying
a relatively small area of the display element. This re-
quires the magnetic body to be of appreciable thick-
ness, and thereby requires the display element also
to be of appreciable thickness. Such a construction
increases the mass of the display element, and there-
fore the time and/or power required to change the dis-
plays. In addition, since each display requires a large
number of display elements, displays using such a
construction are relatively expensive to produce.

An object of the present invention is to provide a
display element for magnetically-actuated displays
having advantages in the above respects.

According to the present invention, there is pro-
vided a magnetically-actuated display element com-
prising a plurality of surfaces of contrasting colour,
mounting means for movably mounting the display
element to permit it to assume a plurality of stable
positions each displaying one of said surfaces of one
of contrasting colour, and a magnet carried by the dis-
play element and cooperable with fixed electromag-
netic means for moving said display element to a se-
lected one of its plurality of stable positions; charac-
terized in that said display element comprises a non-
magnetic substrate, and a coating thereover of mag-
netic particles bound to the non-magnetic substrate
by an adhesive.

According to the preferred embodiment of the in-
vention described below, the display element is of
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disc shape and is formed with a pair of diametrically-
opposed ears constituting the mounting means and
permitting pivoting the disc to one of two stable pos-
itions, one face of the disc being one of the colours,
and the opposite face of the disc carrying the coating
of magnetic particles and being of the other colour.
The other colour is preferably in the form of a coating
of colouring matter over the coating of magnetic par-
ticles bound to the substrate.

According to further features in the described
preferred embodiment, the adhesive is preferably an
epoxy resin; and the non-magnetic substrate is pre-
ferably of plastic material, such as Mylar plastic film.
It is contemplated, however, that the non-magnetic
substrate may also be of metal, such as copper or alu-
minum.

The present invention also provides a method of
making the above-described display elements com-
prising: feeding a continuous strip of the non-magnet-
ic substrate, having one face coloured with the one
colour, through a plurality of stations; coating the op-
posite face of the strip with the adhesive at one sta-
tion; coating the adhesive with a layer of the magnetic
particles at a second station; drying the adhesive to
bind the magnetic particles to the opposite face of the
strip at a third station; coating the layer of magnetic
particles with the other colour at a fourth station; and
punching out the disc-shaped display elements from
the strip at a fifth station.

As will be more apparent from the description be-
low, relatively thin display elements may be con-
structed in accordance with the present invention in
volume and at low cost.

Further features and advantages of the invention
will be apparent from the description below.

The invention is herein described, by way of ex-
ample only, with reference to the accompanying
drawings wherein:

Fig. 1 illustrates one form of display element, and

method of making it, in accordance with the in-

vention; and

Fig. 2 illustrates a display including a plurality of

elements as in Fig. 1.

As shown in the accompanying drawing, a contin-
uous strip, generally designated 2, of a non-magnetic
substrate is continuously fed through a plurality of
stations at which various processes are formed on the
continuous strip to produce a plurality of display ele-
ments 4 at the final station in the process. The con-
tinuous strip 2 may be of a plastic material, such as
Mylar plastic film; alternatively, it could be of a metal,
such as copper or aluminum. In either case, it is of one
colour on one face (that hidden from view in the draw-
ing), while the various operations are formed on the
opposite face (that exposed to view).

Thus, the continuous strip 2 is first passed to an
adhesive station 10 wherein a coating of adhesive
supplied from a reservoir 12 is applied, as by spray-
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ing, brushing or calendering, onto the exposed face of
the strip to cover substantially the complete surface
with the adhesive, as shown at 14.

Next, the strip is passed through station 20 at
which magnetic particles, preferably in fine powder
form, are applied from a reservoir 22 to coat substan-
tially the complete surface of the adhesive coating 14,
as shown at 24. The strip is then applied through a
dryer station 30 wherein the adhesive is dried and
thereby to bind the magnetic particles 24 to the re-
spective face of strip 2.

Following the drying step, the continuous strip 2
is passed through a colour-coating station 40, in
which colouring matter is applied, as by spraying,
onto the dried coating of magnetic particles. The col-
our of the mattter applied at station 40 is of course of
a contrasting colour from that carried by the hidden
surface of the strip.

The continuous strip 2 is fed through another dry-
ing station 50, and then through a magnetizing station
60 in which an electromagnetic 62 magnetizes the
coating of magnetic particles. The magnetic particles
are of "hard" magnetic material, so that the particles
are thereby permanently magnetized in a predeter-
mined direction.

Finally, the continuous strip 2 is passed through
a punching station 70, wherein a punch 72, in the
shape of the display element 4 to be produced, punch-
es out the display elements 4 from the continuous
strip 2.

The display elements 4 so-produced are of disc
shape and include ears 4a at diametrically-opposite
sides so as to permit a plurality of such display ele-
ments to be pivotally mounted in the form of rectan-
gular matrices in their respective housings, as shown
at 80 in Fig. 2. Since such matrices and housings are
well-known, for example as described in the above-
cited patents, they are not illustrated in detail herein.
It will be appreciated, however, that such housings in-
clude fixed electromagnets, shown schematically at
82, which are selectively energizable to pivot the dis-
play elements to a respective one of their two stable
positions, i.e., exposing one or the other face, thereby
to selectively expose one or the other of their colours
according to the information to be displayed.

As indicated earlier, the continuous strip 2 may
be of any suitable non-magnetic material, such as
plastic or metal. Preferably, it should be sufficiently
stiff so that the display element, produced by applying
to it the various layers described above, retains its
shape when such display elements are mounted in
the display housing as shown in Fig. 2, but preferably
should be sufficiently flexible to permit the display
element to be manually flexed in order to snap its ears
4a into the openings provided in the display housing
for pivotally mounting the display elements.

It will thus be seen that the invention enables the
production of relatively thin display elements in a con-
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tinuous, low-cost and high-volume manner.

While the invention has been described with re-
spect to one preferred embodiment, it will be appre-
ciated that many variations may be made. For exam-
ple, the display element may be of cylindrical, sphe-
rical, or other shape. Also, the coating of magnetic
particles could be applied to a substrate which is ad-
hesively bonded to the display element. Many other
variations, modifications and applications of the in-
vention will be apparent.

Where technical features mentioned in any claim
are followed by reference signs, those reference
signs have been included for the sole purpose of in-
creasing the intelligibility of the claims and according-
ly, such reference signs do not have any limiting ef-
fect on the scope of each element identified by way
of example by such reference signs.

Claims

1. A magnetically-actuated display element (4)
comprising a plurality of surfaces of contrasting
colour, mounting means (4a) for movably mount-
ing the display element (4) to permit it to assume
a plurality of stable positions each displaying one
of said surfaces of one of contrasting colour, and
a magnet carried by the display element and
cooperable with fixed electromagnetic means for
moving said display element to a selected one of
its plurality of stable positions; characterized in
that said display element (4) comprises a non-
magnetic substrate (2), and a coating thereover
of magnetic particles (24) bound to the non-mag-
netic substrate by an adhesive.

2. The display element (4) according to Claim 1,
wherein the display element is of disc shape and
is formed with a pair of diametrically-opposed
ears (4a) constituting said mounting means and
permitting pivoting the disc to one of two stable
positions, one face of said disc being one of said
colours, and the opposite face of said disc carry-
ing said coating of magnetic particles (24) and
being of an other of said colours.

3. Thedisplay element according to Claim 2, where-
in said other of said colours is in the form of a
coating of colouring matter over said coating of
magnetic particles (24) bound to said substrate.

4. The display element according to any one of
Claims 1-3, wherein said non-magnetic substrate
(2) is of plastic.

5. The display element according to any one of
Claims 1-3, wherein said non-magnetic substrate
(2) is of copper.
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The display element according to any one of
Claims 1-3, wherein said non-magnetic substate
(2) is of aluminum.

A magnetically-actuated display comprising a
plurality of display elements (4) according to any
one of Claims 1-6 arranged in horizontal rows and
vertical columns on a supporting member (80),
and electromagnetic means (82) fixed to said
supporting member for selectively moving said
display elements (4).

A method making magnetically-actuated display
elements each according to any one of Claims 2-
7, comprising:

feeding a continuous strip (2) of the non-
magnetic substrate, having one face coloured
with said one colour, through a plurality of sta-
tions;

coating the opposite face of the strip with
said adhesive at one station (10);

coating the adhesive with a layer of said
magnetic particles at a second station (30);

drying said adhesive to bind the magnetic
particles to said opposite face of the strip (2) ata
third station (30);

coating said layer of magnetic particles
with said other colour at a fourth station (40);

and punching out said disc-shaped display
elements (4) from said strip at a fifth station (70).

The method according to Claim 8, wherein said
magnetic particles are particles of permanent
magnetic material and said particles are perma-
nently magnetized at a magnetizer station (60)
before the disc-shaped display elements are
punched from the strip at said punching station
(70).

Patentanspriiche

1.

Ein magnetisch betriebenes Anzeigeelement (4),
das eine Mehrzahl von Oberflachen kontrastie-
render Farbe umfalit, ein Montagemittel (4a) fir
eine bewegbare Montage des Anzeigeelements
(4), um es zu erlauben, eine Mehrzahl von stabi-
len Positionen einzunehmen, wobei in jeder je-
weils eine der kontrastierenden Farboberflachen
sichtbar wird, und ein Magnet, das durch das An-
zeigeelement getragen wird und mit festen elek-
tromagnetischen Mitteln zusammenwirken kann,
um das Anzeigeelement zu einer der ausgewahl-
ten Stellungen dessen Mehrzahl von ausgewahl-
ten Stellungen zu bewegen; dadurch gekenn-
zeichnet, da das Anzeigeelement (4) ein nicht-
magnetisches Substrat (2) und einen dariiberlie-
genden Uberzug aus magnetischen Teilchen
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(24) umfalt, der durch ein Klebemittel an das
nicht-magnetische Substrat gebunden ist.

Das Anzeigeelement (4) nach Anspruch 1, wobei
das Anzeigeelement scheibenférmig ist und mit
einem Paar diametral entgegengesetzter Osen
(4a) geformt ist, die das Montagemittel bilden und
die der Scheibe erlauben, sich in einer von den
zwei stabilen Positionen zu drehen, wobei eine
Seite der Scheibe eine der Farben ist, und wobei
die gegeniiberliegende Seite der Scheibe den
Uberzug aus magnetischen Teilchen (24) tragt
und die andere der Farben ist.

Das Anzeigeelement nach Anspruch 2, wobei die
andere der Farben in Form eines Uberzuges aus
einem Farbmittel Gber dem Uberzug aus magne-
tischen Teilchen (24), die am Substrat gebunden
sind, gebildet ist.

Das Anzeigeelement nach jedem der Anspriiche
1-3, wobei das nicht-magnetische Substrat (2)
aus Plastik besteht.

Das Anzeigeelement nach jedem der Anspriiche
1-3, wobei das nicht-magnetische Substrat (2)
aus Kupfer besteht.

Das Anzeigeelement nach jedem der Anspriiche
1-3, wobei das nicht-magnetische Substrat (2)
aus Aluminium besteht.

Ein magnetisch betriebenes Anzeigeelement,
das eine Mehrzahl von Anzeigeelementen (4)
nach jedem der Anspriiche 1-6 umfalt, die in ho-
rizontalen Reihen und vertikalen Spalten auf ei-
nem Stiitzteil (80) angeordnet sind, und ein elek-
tromagnetisches Mittel (82), das an dieses Stiitz-
teil zur selektiven Bewegung der Anzeigeelemen-
te (4) befestigt ist.

Ein Verfahren zur Herstellung magnetisch betrie-
bener Anzeigeelemente nach jedem der Ansprii-
che 2-7, umfassend:

die Zuflhrung eines kontinuierlichen
Streifens (2) des nicht-magnetischen Substrats,
dessen eine Seite mit der einen Farbe geférbt ist,
durch eine Mehrzahl von Stationen;

das Uberziehen der gegeniiberliegenden
Seite des Streifens mit dem Klebemittel an einer
Station (10) ;

das Uberziehen des Klebemittels mit einer
Schicht der magnetischen Teilchen an einer zwei-
ten Station (30) ;

das Trocknen des Klebemittels an einer
dritten Station (30), um die magnetischen Teil-
chen an die gegeniiberliegende Seite des Strei-
fens (2) zu binden;
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das Uberziehen der Schicht der magneti-
schen Teilchen mit einer anderen Farbe an einer
vierten Station (40); und

das Ausstanzen der scheibenférmigen An-
zeigeelemente (4) aus dem Streifen an einer
fiinften Station (70).

Das Verfahren nach Anspruch 8, wobei die ma-
gnetischen Teilchen Teilchen eines Dauerma-
gnetmaterials sind und diese Teilchen permanent
an einer Magnetisierungsstation (60) magneti-
siert werden, bevor die scheibenférmigen Anzei-
geelemente an der Ausstanz-Station (70) aus
dem Streifen ausgestanzt werden.

Revendications

Elément d’affichage (4) actionné magnétique-
ment, comprenant une pluralité de surfaces de
couleurs contrastées, des moyens de montage
(4a) pour monter de fagon mobile I’élément d’af-
fichage (4) pour lui permettre de prendre une plu-
ralité de positions stables, chacune affichant une
desdites surfaces d’'une des couleurs contras-
tées, et un aimant porté par I'élément d’affichage
et pouvant coopérer avec des moyens électroma-
gnétiques fixes pour déplacer ledit élément d’af-
fichage vers une choisie de sa pluralité de posi-
tions stables, caractérisé en ce que ledit élément
d’affichage (4) comprend un substrat non ma-
gnétique (2) et un enrobage sur celui-ci de parti-
cules magnétiques (24) liées au substrat non ma-
gnétique par un adhésif.

Elément d’affichage (4) selon la revendication 1,
dans lequel I'élément d’affichage présente une
forme de disque et est pourvu d’'une paire de sail-
lies diamétralement opposées (4a) constituant
lesdits moyens de montage et permettant le pivo-
tement du disque vers I'une de deux positions
stables, une face dudit disque ayant une desdites
couleurs, et la face opposée dudit disque portant
ledit enrobage de particules magnétiques (24) et
présentant une autre desdites couleurs.

Elément d’affichage selon la revendication 2,
dans lequel ladite autre desdites couleurs est
sous laforme d’'un enrobage de matiére colorante
sur ledit enrobage de particules magnétiques
(24) liées audit substrat.

Elément d’affichage selon I'une quelconque des
revendications 1 a 3, dans lequel ledit substrat
non magnétique (2) est réalisé en matiére plasti-
que.

Elément d’affichage selon I'une quelconque des
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revendications 1 a 3, dans lequel ledit substrat
non magnétique (2) est réalisé en cuivre.

Elément d’affichage selon I'une quelconque des
revendications 1 a 3, dans lequel ledit substrat
non magnétique (2) est réalisé en aluminium.

Affichage magnétiguement actionné, compre-
nant une pluralité d’éléments d’affichage (4) se-
lon I'une quelconque des revendications 1 a 6,
agencés en rangées horizontales et colonnes
verticales sur un organe de support (80), et des
moyens électromagnétiques (82) fixés sur ledit
organe de support pour déplacer sélectivement
lesdits éléments d’affichage (4).

Procédé pour réaliser des éléments d’affichage
actionnés magnétiquement, chacun selon 'une
quelconque des revendications 2 & 7, compre-
nant :

- amener une bande continue (2) du substrat
non magnétique, ayant une face colorée
avec ladite premiére couleur, a travers une
pluralité de postes ;

- enrober la face opposée de la bande avec
ledit adhésif & un premier poste (10) ;

- enrober I'adhésif d’'une couche desdites
particules magnétiques a un second poste
(30) ;

- sécher ledit adhésif pour lier les particules
magnétiques a ladite face opposée de la
bande (2) a un troisiéme poste (30) ;

- enrober ladite couche de particules magné-
tiques avec ladite autre couleur a un qua-
triéme poste (40) ; et

- découper lesdits éléments d’affichage en
forme de disque (4) de ladite bande a un
cinquiéme poste (70).

9. Procédé selonlarevendication 8, dans lequel les-

dites particules magnétiques sont des particules
de matiére magnétique permanente et lesdites
particules sont magnétisées de fagon permanen-
te a un poste de magnétisation (60) avant que les
éléments d’affichage en forme de disque soient
découpés de la bande audit poste de découpe
(70).
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