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Armand Zuckermann, Paris, France; vesied in
the Alien Property Custodian

Application filed April 24, 1940

Bignalllng or advertising devices are already
known which are constituted by boards of jux-
taposed elements capable of changing their as-
pect under the action of an external manual or
sutomatic control device. These elements are,
for Instance, lamps whi¢ch lght or go out, or
reflecting surfaces visible in a certain so-called
working positlon and invisible in another so-
called rest position, elther by the displacement
of sald surfaces, or by the displacement of a
shield which covers them, or on the contrary,
uncovers them, according to its position. The
device controlling sald elements comprises switch-
ing means which allow some of said elements to
be given, slmultaneously or successively, thelr
working aspect, for forming certain figures, and
to maintain sald aspect untll a reverse manipu-
lation is effected which restores to them their
rest aspect.

For solving this problem, use has been made,
up to now, for each element, of a relay which
will be called herein energising relay, because it
Is its energlsation which causes, directly or indi-
rectly, the corresponding element to assume its
working aspect. Two cases must then be con-
sidered, according as the element Is devised to
automatically assume its rest aspect as soon as
the energisation ceases, or as it maintains its
working aspect after the energisation has ceased.

In the first case, a holding cireuit must obvious-

ly be provided for each relay, the return to rest
aspect taking place by simply cutting off said
holding efreuit; in the second case, a special
device must be provided, for Instance an elec-
triec, mechanical or pneumatic device which re-
stores their rest aspect, at the required moment
to the elements which have malntalned their
working aspect.

Owing to the lack of rugegedness of the ener-
gising relays used up to now, It had always heen
considered as impossible to place sald relays In
the Immediate vicinity of the optical elements,
and for instance on the rear or dorsal face of
the board supporting them. The conslderable
advantage that would be obtained in placing the
energlsing relays In the Ilmmediate vicinity of
the elements had Indeed been admitted, but ob-
jection was ralsed against the necessity of shel-
tering sald relays for protecting them to the
maximum from the external influences which
would be prejudicial thereto, and against the
necessity, none the less imperative, of then pro-
tecting each circult of the elements by a fuse-
wire, since the length of wire hetween the con-
tact of the relay and the element would be very
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short and would no longer constitute a pro-
tecting resistance. It was set forth that the
expense of a fuse-wire for each element would
compensate the advantages which might be ob-
tained In arranging the relays in the Immediate
vicinity of the elements.

The invention is adapted to satisfy the double
condition of placing the relays in the Immediate
vicinity of the elements and of eliminating the
necessity of using protecting fuse-wires,

For that purpose, It ls characterlsed by the
novel application to slgnalling or advertising ap-
paratus of the type described, of relays having
an expansible conducting wire, this novel ap-
plication being moreover distinguished by the
fact that said expansible conducting wire s com-
mon to the clreuit of the element and to an en-
ergising circult, so as to be heated by the tem-
porary closing of sald energlsing circuit and to
be kept heated by the ¢losing of the main elr-
cuit, determined by its lengthening.

It will be understood that such relays, very
rgged and unable of getting out of order by
the variations of external temperature provided
that the support for the wire 15 made of a ma-
terial having a coefliclent of linear expansion
approximating that of the wire, can without ob-
tection, be placed at the back of the board or
panel supporting the elements; and that, more-
over, the expansible wire, which is located In the
cireuit of the element, constitutes In itself a pro-
tection for the circuit in the same marnner as &
fuse-wire.

The accompanying drawing illustrates, by way
of example only, some forms of carrylng out the
invention.

Fig. 1 is a diagram of a first method of wiring;
in this diagram, the relay having an expansible
conducting wire 1s Illustrated in a simplified
form, but it 1s to be understood that, In sald Flg. 1
ag well as Figs. 2 and 3, mentioned herelnafter,
it is intended to indicate a relay according to
the embodiment illustrated In detall In Pigs. 5
and 6 indicated hereinalter.

Fig. 2 15 a diasgram of a second method of
wirlng.

Fig. 3 is a diagram of a third method of wir-
ing.

Fig. 4 is a general dlagram,

Pig. 5 shows a sectlonal elevation of the pre-
ferred form of relay.

Fig. 6 i5 a plan view thereof,

Fg. 7 is an elevation of the method of mount-
ing the relay on the board.

Fig. 8 is a detall view In elevation.



2

Fig. 9 shows a sectional elevation of another
embodiment.

Fig. 101is a plan view thereof.

Fig. 11 is a wiring diagram.

PFig. 12 shows ancther wiring diagram.

Pig. 13 {5 a still another diagram.

For effecting the initial energisation, that is to
say, to raise the temperature of the wire:

(a) As in the example of Fig. 1, use can be
made of a special energlsing circuit having a par-
ticular source of electric energy. In this figure,
the movable contact | is carried at the end of a
resilient blade 2 held at 3 and connected at this
place to one of the points 4 where the cxpan-
sible conducting wire b is attached. Said expan-
sible wire § is stretched between the point 4 and
the point 6, substantially parallel to the resilient,
blade 2 which presses by means of the insulating
push-plece T near the middle of the wire 5, so

that the movable contact | cannot, at ordinary -

temperature, touch the fixed contact 8. The
point 6 is connected by the wire 8 to the lamp 10
(or any other optical element as explained), con-
nected by the wire 11 to the switch 12, then by
the wire 13 to a first source of current (4, con-
nected, in its turn, by the wire 1§, to the fixed
contact 8. Finally, another source of current {6,
which is to effect the energisation, is connected,
on the one hand, through the medium of the

switeh 7, to the end 4 of the wire § and, on the .

other hand, to the end & of sald wire,

In the position illustrated, sll the circuits are
open. For causing the device to operate, the con-
tact 12 1s first closed, which at this moment has

no effect, since closed eontact 12 is in series with .

contacts | and 8 which do not touch each other.
But if contact {7 is closed for an instant, the ex-
pansible wire § is fed by the source of current 16
and rapidly heats up. Wire B lengthens, so that
the spring 2 can expand upwardly end that the
contacts [ and 8 can touch each other, It will be
noted, as an important point, that their contact
pressure is determined solely by the strength of
the spring, as soon as the wire § has lengthened
sufficiently.

The utilisation circult is then closed and the
current of said circuit passes through wire 6
which 1s maintained at a high temperature. Con-
sequently said circuit remains closed until it is

intentionally opened, by actuating the switch 12,

At this moment, of course, wire § is no longer
fed with current. It cools, stretches again, com-
pels the spring 2 to inflect downwardly and there-
by cuts off the cantact 1—8. Purther closing of
contact 12 will no longer produce any effect, it
will be necessary to act on contact IT in order
for the operation just described to take place
agalin.

() Also, as in the example of Pig. 2, contacts
i-8 normally open can be short-circuited for
producing the energisation, and ccnsequently a
single source of electric current 16 need be used.
In this case, it suffices to connect the wire 8 of
Fig. 1, not to point 6, but to the pole 18 of the
source of current 16, and to dispense with the
source of current (4., The diagram of Fig, 2 is
then obtalned, in which it will easily be seen
that by temporarily closing the switch (T, wire §
is placed In circuit {provided that switch 12 has
been previously closed). Sald wire heats up and
closes the contacts 1-8, thereby closing the cir-
cuit of the lamp 10, said circuit remaining closed
until the contact 2 is temporarily opened.

It is to be mentioned that contact 12 is only
one means, among others, for cutting off the cir-
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cuit of utilisation. Other means can be used for
that purpose, which all consist In determining in
any manner whatever, the cooling of wire 5. For
instance, this cooling can be obtained by short-
circuiting said wire (Fig. 3). In this example,
the fixed contact 172 is connected by the wire 19
to a switch 20 having a fixed contact 21 connected
to the pole {8 of the source of current 16, and an-
other fixed contact 22 connected to the second
pole 23.

‘When the switch 20 is in the position illus-
trated, in which it touches the contact 21, the
diagram of Fig. 2 is obtalned and, consequently,
the temporary closing of contact 17 determines
the energization of wire § and the closing of the
circuit of the optical element, as explained. But,
when, on the contrary, the switch 29 touches the
contact 22, the temporary closing of contact 17
has the effect of short-circulting wire §; there-
fore, when said contact 17 is closed, wire 5 is no
longer fed with current, as the difference of po-
tential between points 23 and 4 becomes prac-
tically null; wire § therefore cocls and contacts |
and 8 separate.

In this arrangement it will be noted that the
element 10 is slightly boosted when the switch 20
being in contact with 22, contact 17 is tempo-
rarily closed. This particularity can, in certaln
applications, be considered as an advantage; for
instance, if the element {0 is a lamp, sald lamp
shines with a brighter light before 1t goes cut, and
it may be that, for advertising or signalling pur-
poses, advantage may be taken of this property.
Moreover, it will be noted that If the period during
which contact 17 is closed is very short, it will
not produce the opening of contacts -8, as wire §
will not have time to cool; thus, by means of con-
tact 17 can be obtained, either the energization of
10 when contacts 20—21 are closed, or, when
contacts 20—22 are closed, the temporary boost-
ing of 10 followed or not by its de-energization
This property can in certaln cases be of very greal,
Interest.

In all the embodiments described, it can clearly
he seen:

That the use of heat, during energization is ex-
cellent; the energy consumed is in fact entirely
used in the wire;

That the temperature reaches such a high
degree (for instance 300 to 350°) that the opera-
tion is entirely independent of the variations of
the external temperature;

That the cooling is rapid, for lhe very reason
of the relatively high temperatures of operation,
and owlng to the fact that the wire is in the best
conditions for cooling;

That wire § offers the great advantage of also
constituting fuse-wire protecting the element
such as 10,

Having described the relay according to the
inventicn, some methods of application thereof
will now be set forth. In the example of Fig. 4,
a board 34 is provided with lamps juxtaposed in
vertical and horizontal rows; some of said lamps

5 only are diagrammatically illustrated for instance

at 10 and 75. The connections of lamp 10 will
simply be described, for instance, as they are the
same for the other lamps. The terminal 36 of
lamp 10 is connected by a wire 38 to point 8 of a
relay according to preceding Figure 3, and point &
is connected by the switch (2 to the pole 23 of the
source 16 of electric energy, the second pole 18 of
which is connected by a wire 26 to the second
terminal 31 of the lamp 35. The wires 362 and 36
are respectively multiplied, as diagrammatically
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lustrated by the arrows 38 and 40, on all the
other lamps of the board.

The point 4 of the relays 36 respectively asso-
ciated with the lamps such as 15 of one and the
same first vertical row A are connected by wires
such as 18 to the first active contact-pleces 1T of
a serles of contact banks 18 each comprising as
many contacts as there are lamps in one and the
same horizontal row. There are as many contact
banks 78 as there are lamps in one and the same
vertical row.

[
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‘Thus, & lamp of the vertical row in line » and .

of the horlzontal row in line ¢ has 1ts auxiliary
electrode connected to the contact in line ¢ in the
contact bank for line p. .

The wipers T8 corresponding to each contact
bank are Independently connected by wires such
as 80 to brushes 81 placed above a perforated
band 82 mounted for instance on rollers 83. The
brushes 81 are arranged transversely to sald band
above a conducting table 84, connected by the
wire 85 to the suitable terminal of the source of
energy 16. Finally, the wipers T8 are all driven
simultaneously and in synchronism with the per-
forated band 82, in such a manner that a hole
of the hand can present itself under a brush 81
only when the wipers such as 79 touch the con-
tacts of a definite line, in each of the contact
banks. The movement of the wipers 79 and of
the band 82 can be continuous or discontinuous
and of uniform or variable speed.

Each wiper 81 and 79 thus controls the lamps
of one and the same vertical row; if it Is assumed
that there are z lamps In a vertical row, there

wil! therefore be  wipers 81—19; and if there are -

¥ lamps in a horizontal row, each contact bank 18
scanned by a wiper such as T9 comprises v con-
tacts,

‘The operation s as follows: when the wipers
18 are on the contacts No. I, the lamps of the
vertical row No. | are subjected to the control of
the perforated band 82. Some of the wipers Bi,
passing through the perforations, are, at this
moment, In contact with the table B4&. Conse-
quently, the lamps of the first vertical row corre-
sponding to sald holes of the perforated band,
light. Then, the wipers 79 as well as the per-
forated band 82 move one step forward.

The wipers T8 then touch the contacts corre-
sponding to the second vertical row of lamps,
which are then controlled by the perforated band
82. The operation is repeated up to the last
vertlcal row of lamps. At this moment, the
movement of the wipers T8 and of the band 82 is
stopped for a time; then the contact 12 is opened
for detemining, automatically or not, the extin-
guishing of the lamps. Finally, the device starts
again in the same manner as previously. Or else
the switch 20 can be moved on to the contact-
plece 22 and ensure the extinguishing, lamp after
lamp, according to all possible combinations.

‘The coordination of the synchronous move-
ments of the perforated band 92 and wipers 19
can be obtained by any known means. and in
particular by a simple kinematic connection be-
tween the shafts of 82 and of T8.

Figs. 5 and 6 llustrate a practical form of con-
struction of the relay. In this example, the point
6 of attachment of the expansible wire 5 is pro-
vided on a cut-out member 185, the shape of
which will be more fully described later on; and
the point 4 is provided on the member {06 which
1s substantially flat, except as regards the bent
down lug which constitutes the point of attach-
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ment & and two fanges 187 and (08 alse bent
down which ensure the rigidity of the whole.
The member 108 terminates in a plug 108s.
Finally the point 8 1s provided on a third cut-out
member 108.

The members 105, 108 and 109 are superposed
with the Interposition of Insulating washers, and
mechanically connected by an eye (18; but they
are electrically insulated. The members 18% and
109 are slightly bent back so that their ends 105
and 108%, in the form of plugs, are in the same
plane as the plug 106®,

Finally, the resilient blade 2 is secured at 3
on the member {06, which is perforated at 11t
for the passage of the dise 112, made of insulating
material which is interposed between the wire §
and the resilient blade 2.

Flg. 6 1s completed by a wirlng dlagram quite
identical to that of Fig. 2, which renders un-
necessary any complementary description of this
embodiment.

Figs. 7 and 8 then show the manner in which
the board of lamps is fitted up. This board com-
prises a conducting plate 88 in which the lamps
10 are screwed, the base of the lamps pressing
against spring blades 95. Said blades 95 are se-
cured on thimbles |13, mounted in their turn on
insulating cross members (14, also recelving
other thimbles t142 and t15. The thimbles (5
correspond to the plugs 105, thimbles 1142 to
plugs 106* and thimbles 113 to plugs {08* as
clearly shown in Fig. 6. It is therefore a very
simple matter to replace or exchange a relay such
as that {llustrated In PFigs. 5 and 6, since it suf-
fices to remove a member having three plugs and
replace it by another, without having to effect
any connection, just as if it was a wall-plug or
a fuse.

In all the foregoing embodiments, the relay
according to the invention was used in combina-
tion with lamps; but it can also be utilised In
combination with electromagnets for actuating
and changing from rest aspect to working aspect,
ahd vice versa, an optical element which is not a
lamp, but a surface. which, in a certaln so-called
working aspect, reflects, refracts or diffuses lu-
minous reys arising from any source whatever
{lluminating the board, whereas in another so-
called rest aspect, It is, for instance, invisible,
Jt is to be undersfood that this definition in-
cludes nof only surfaces which pass from one
aspect to the other by chaneing their position, bhut
also those which pass from one aspect to the
other, by the displacement of an auxiliary mem-
ber such as a movable shield with, for instance,
fllumination behind the board.

In the example of Figs. 9 and 10 the relay is
comiined with an clectromagnet 116 the mov-
able armature 117 of which is kinematically con-
nected to a lever {8 through the medium of a
flexible strap 119, for instance of leather or
rubber. The lever |8 is pivoted at 120 and it
carrles & circular guide 120’ for the strap 119:
the latter, in fact, winds on the guide 120’ the

5 aXis of which coincides with that of the pivot

120. The lever (18 might also be supported by
a flexible blade made of spring steel, which would
allow it to move angularly without having re-
course to a pivot.

The lever |18 carries a spherical shield 121
which, In rest position, screens a mirror 122 ad-
justable In positlon which contitutes the optical
element, reflecting, when it is uncovered, the
Hght towards the observer's eye. The shield 121
is provided with inclined fins 123 constitutlhg a
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dark background avoiding any interfering re-
flections, in such a manner that the board, when
all the ghutters 121 are in their position of rest,
appears entirely black. It will be undersfood
that when the electromagnet [15 is suitably en-
erglsed, the armature I17 is attracted and the
shutfer {18 moves angularly and upwardly un-
covering the mirror 122, The latter, llluminated
by daylight or artificial light, then appears bril-
Hant against the black background.

In an arrangement of this kind, and in the case
in which the current supplied is alternating cur-
rent, it is possible to effect, for controlling the
shutter 121, two operations with a single contact.
One of these operations consists in energising the
relay hoving an expansible wire without how-
ever actuating the shutter; this operation will
be called recording. During the second operation
the actuation of the shutter is produced.

This possibility offers great advantage; it al-
lows, for Instance, of preparing a drawing, or a
part of the drawing, for causing it to appear or
to disappear at a single stroke and as many times
as desired, allowing to obtain a twinkling or

flickering which attracts more the attention of -

the public. For that purpose, the relay is de-
vised in such a manner that il can be energized
by a relatively low voltage, for instance 8 volts,
and the electromagnet 116 is so constructed that
it cannot be sufficlently energised by sald volt-
age, Consequently, when the 8 volt tension is
applied, the expansible wire § lengthens, deter-
mines the closing of contacts | and 8, thereby
causing low voltage current to pass into the elec-
tromagnet 115 which is not energised, and main-
tains the relay energised. When the 12 volt ten-
slon is then applied, the electromagnet 116 is
fully energlsed, attracts the armature 117 and,
by means of the strap 119 causes the lever (I8
to plvot. The shutter or shield 121 then uncovers
the mirror 122 which appears.

It is to be noted that the 12 volt tension de-
termines at the beginning in the expansible wire
an intensity sufficlently high for it to become
dangeroug if it lasted, but in proportion as the
core 171 penetrates into the winding 11§, the
self of the coll Increases, which has the ef-
fect of reducing the intensity to a value just
sufficlent for maintaining the relay energised
and of reducing the consumption by the diminu-
tion of the Intensity and the increase of the
phase displacement.

If the 4 volt over-voltage is eliminated, the
electromagnet (1§ ceases to be sufficiently en-
ergised and the shutter 121 falls back; by re-
establishing said over-voltage, the operation de-
scribed starts agaln. It is therefore possible to
obtain the twinkling of the apparatus in this
manner.

Fig. 11 diagrammatically illustrates an ar-
rangement of this kind. In this diagram, the
expansible wire is shown at 5, and the contacts
| and 8 are separated therefrom, but it is to be
understood that the wiring is the sane as previ-
ously. The circuit of utilisation is fed by the
secondary 124 of a voltage reducing transformer,
the primary (25 of which is fed by the source of
energy 125 through a switch 127 so devised as to
connect the terminal 123 to one of the two ter-
minzls 129 or 130. It is then cbvious that ac-
cording to the position of I127 the circuit of utillsa-
tion is fed under hieh voltage (when 128 1s con-
nected to 130) or under low voltage (when 128 is
connected to 129). In this latter case, the clos-
ing of contact 17 suffices to energise the wire 3,
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but not the eleciromagnet 116 after the closing
of contacts | and 8; consequently, the recording
is obtained in this posltion. If the switch 127 is
then caused fo rotate, 128 and 130 are connected
which determines the energisation of the elec-
tromagnet (16, By returning to the first posi-
tion, the feeding of the utilisation circuif is
stopped during a short moment, so that 116 de-
energises, but not the wire 5, the deenetgization
of which would require an interruption of longer
duration. Then the circuit of utilisation is again
fed with low voltage current, which maintains
the recording and so on. The twinkling of the
apparatus is thus obtained.

The example of Fig. 12 relates to the case in
which the signalling elements arc lamps 10; in
this case the preceding diagram cannot be ap-
plied, as even with a voltage much lower than
normal voltage, the lamps would still be visible.
Contacts —8 are then replaced by two serles. of
contacts [=—8% and I"—8b. Contact 8% is con-
nected to the contact (31 of a switch 133 and
contact 5% is connected through lamp !9 to the
contact 132 of sald switch 133.

The arm 134 is connected to the point 135 of
the feeding secondary (33, whereas the arm (37
is connected to the point 133 of said secondary.
In the position illustrated, the circuit is therefore
fed with low voltage current for recording, when
contact 1T closes, but the circuit of lamp 10 is
open. In the reverse position, the circuit of wire
3 is fed with hiegh volfage current, said wire
5 being then in series with lamp 10. Once the
recording is effected in the position 1Hustrated,
the twinkling is produced by the perlodic actua-
tion of the switch 133.

In the example of Fig. 4, the use of a rotary
distributor T8 has been described which allows of
cbtaining o drawing by the successive scanning
of the vertical or horizontal lines; but, on the
same apparatus, a second distributor 78 can be
provided which, whereas the first distributor 79
scans the drawing through vertical lines, allows
the drawing to bhe scanned through horizontal
lines. Ome or the other of said distributors is
set In action, each of which having a position of
rest in which the wipers 72 or 78’ are in con-
tact with dead contact-picces. While one of
them operates the other is at rest. The wires
such as T8 are then suitably multiplied, as shown
in Fig. 4.

Such an arrangement has the double advantage
of avoiding monotony and of facilitating the trac-
ing of the lines of any directions.

It would also be interesting to be able to cause
to successively appear on the hoard, drawings
corresponding, for instance to the successive
phases of a movement, in order to obtain a rudi-
mentary motion picture.

Fig. 13 shows a diagrammatic example of this
kind of assemblage in which the elements are
distributed in two series, cne of said series com-
prising for instance the rows of elements of an
even number line (which are not necessarily rec-
tilinear rows. but which can have any desired
shape) the other series comprising the rows of
odd number lines.

The switch {27 is the same as that of Fig. 11
and serves, for the entire board, for supplying
current of high or low voltage, as already de-
scribed. Tf it is stopped in the position in which
all the circuits are cut off, use can then be made
in lieu thereof, of the switch 140 (which also
comprises a position in which all the cirecuits are
cut off). This switch allows of alternately feed-
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ing with high voltage and low voltage current
one and the other of the serles of elements and
of thereby obtaining two phases of a motion pic-
ture. A larger number thereof might obviously
be obtained. The switch 140 being held sta-
tionary in its position of rest, the operation can
be resumed by means of the switch 127.

5

It Is to be noted that as many switches 140 as
desired can be provided, each of sald switches
corresponding to a deflnite part of the board.
It must also be noted that the rows controlled by
the various switches (40 can have different
colours,

ARMAND ZUCKERMANN.



