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SWITCHING APPARATUS FOR SELECTIVELY 
AND SEQUENTIALLY OPERATING TWO ROWS I 

OF LAMPS WITI-I LOCK-OUT MEANS 
TIIEREBETWEEN 

5 
This invention relates to a switching apparatus for a . 

moving light display comprising at least two rows of 
lamps. Associated with and adjacent to each lamp of 
the ?rst row is a lamp of the second row. Each lamp of 
each row is connected in series with a switching ele~ 
ment so that a moving light picture is obtainable with 

. each of the rows of lamps. 

A known switching apparatus of the kind set forth is 
' employed, for example, for a luminous newspaper.) In 
this case a panel having a great number of lamps is used 
on which moving texts are rendered visible. Such a 
device is described, for example, in Dutch Pat. applica 

' tion No. 6,818,241. The information display system 
disclosed in said Patent application comprises a panel 
having a number of lamps arranged in rows and 

_ ' columns. The character displayed moves from right to 
left. The shift of the characters is performed by a 
separate device which shifts the picture by one column 
to the left. ' _ 

In this known device the light from each lamp of the 
panel emanates from its own place in the display. 
An object of the invention is to provide a switching 

apparatus in which the light from two co-ordinated 
lamps apparently emanates from the same place. The 
apparatus includes means ‘for preventing the simultane 
ous emission of light from the two co-ordinated lamps. 
Such a switching apparatus serves to provide more 
variation in a moving light display. 
A switching apparatus, according to the invention, 
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35 
for a moving light, display comprises at least two rows I 
of lamps, in which adjacent each lamp of the ?rst row 
there is associated a lamp in the second row, and each 
lamp of each row is connected in series with a switching 
element so that a moving light picture can be obtained 
by each of the rows of lamps. The invention is charac 
terized in that light from a lamp of the ?rst row is con 
ducted through a light conductor to a surface thereof 
and emanates from said surface. The light from the as 
sociated lamp of the second row also is conducted 
through the light conductor and emanates from the 
same surface of the lightconductor. Electric cross con 
nections are provided between elements of the circuits 
of the ?rst and second rows of lamps so that in the ig 
nited state of a lamp a voltage is produced across a 
cross connection of a magnitude and polarity to hold 
the switching element of the lamp associated with the 
ignited lamp in the non-conducting state. 
Such a switching apparatus (according to the inven 

tion) has the advantage that it can be indicated how 
two flow quantities pass along the same track and in the 
same direction. This may apply to imitations of ‘traffic 
?ows (for example, of cars). _ 
The ‘light from the ?rst row of lamps may ‘have a 

spectral composition differing from that of the other 
row of lamps. Moreover, between the ?rst row of lamps 
and the light conductor a color ?lter may be arranged 
or different color ?lters may be provided between the 
two rows of lamps and the light conductor. The ?rst 
row of lamps may, for example, radiate green light from 
the light conductor, whereas the second row of lamps‘ 
radiates red light. In a device according to the inven 
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tion, if, for example, at one place on the light conduc 
tor red light is radiated, the adjacent green lamp cannot ‘ 
radiate simultaneously. If desired, a rapidly moving 
green signal may be caused to pass bya slowly moving 
red signal. > , 

In a particular embodiment of a switching apparatus 
. in accordance with the invention the different colors of I 
each of the rows of lamps are combined with such cir- ~ 
cuitries of each of the rows of lamps that the moving 
light of one row does not skip a lamp. 
Such a preferred embodiment has the advantage that 

it is simply possible to imitate a situation in ‘which a 
given ?ow cannot be passed by a further flow,rbut can 
only overtake it. Overtaking is to denote herein a 
diminution of the relative distance. After overtaking 
the speed of the next ?ow is equal to that of the leading 
?ow. . . ' 

An example of flows running with equal speeds one 
after the other is given by the situation occurring in an 
oil‘ pipeline. Different qualities of oil maybe pumped 
one after the other through the line. Such a situation 
can be satisfactorily displayed by a switchingapparatus 
in accordance with the invention. ‘ 

For each pair of co-ordinated lamps one short, e.g. 
cork'shaped light conductor may be provided.v 
Moreover, a number of lamps of one row and a number 
of lamps of the other row may together radiate light 

- into one light conductor. 
In a further preferred embodimentof the switching 

apparatus in accordance with the invention the ‘light 
conductor is elongated and‘a first row of lamps is ar 
ranged on one side of the light conductor and a second 
row of lamps on a second side thereof, whereas a third 
side of the light conductor is formed by a collection of 
surfaces from which the light emanates. This is a very 
practical embodiment of a switching apparatus in ac; 
cordance with the invention. It does not require a large 
number of light conductors; a single long conductor is 

1 sufficient, which imitates, for example, a vpipeline in 
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more realistic fashion. 

The switching elements‘jmay be relays. vSaid cross‘ 
connections may be coupled with the energizing 
windings of said relays. . 

In a further preferred embodimentof the switching 
apparatus in accordance with the invention the 
switching elements in series with the lamps are formed 
by transistors. The electric cross connection is coupled 
on one side with the connection of a lamp to the as 
sociated transistor and. on‘the other side with the base 
of the transistor of the lamp associated with the ?rst 
mentioned lamp. . l 

The latter embodiment may advantageously be ar 
I ranged so that each electric cross connection includes a: 

65 

diode whose pass direction points "towards the base of 
the transistor of the associated lamp. 
The invention will be described more fully with 

reference to the accompanying drawing, in which: 
FIG. 1 is a perspective view of a device in ac 

cordance with the invention comprising a light conduc 
tor provided with three rows of lamps, ‘ 

. FIG. 2 is a side elevation of the device shown in FIG. 
I, and r 

F IGS shows an electric circuit diagram of the device 
shown in FIG. 1. > 



3 
Referring to FIG. 1, reference numeral 1 designates a 

long light conductor of a transparent synthetic resin, 
passed through a panel 2. On the lower side of said light 
conductor three rows of lamps are arranged, i.e. 3, 4 
and 5, respectively. The lamps 3 are green, the lamps 4 
red and the lamps 5 yellow. When the ?rst green lamp 
is ignited, the ?rst surface segment (1a) of the light 
conductor (1) will irradiate green light. If, however, in 
stead of the ?rst green lamp the ?rst red lamp of row 4 
is ignited, the surface la will irradiate red light. When 
the ?rst lamp of row 5 is ignited, the surface 1a will in 
radiate yellow light. The electric coupling between the 
circuits for the rows 3, 4 and 5, to be described 
hereinafter is arranged so that the surface 1a can never 
irradiate a mixture of the said three basic colors. 

‘In FIG. 2 the same reference numerals are used as in 
FIG. 1. The row 4 is the lowermost row of lamps. 

. FIG. 3 can be divided into three parts a, b and c. The 
part a relates to the circuit for the green lamps of row 3 
of FIG. ,1, part b of FIG. 3 to the circuit for the red 
lamps of row 4 of FIG. 1 and part c of FIG. 3 to the cir 
cuit for the yellow lamps of FIG. 1. . 
The parts a, b and c of FIG. 3 are substantially identi 

cal. These three parts are interconnected by transverse 
(cross) connections, which will be described 
hereinafter. First the circuit part a of FIG. 3 will be 
described in detail. The part a of FIG. 3 comprises 
three uninterrupted conductors 20, 21 and 22. Con 
.ductor 20 is connected to the positive terminal of a 
voltage source, not shown. The conductor 21 is con 
nected to a negative terminal thereof. The conductor 
22 is coupled with a variable control-voltage of nega 
tive potential. ' 

One end of a capacitor 23 is connected to the unin 
terrupted conductor 20. The other end of said capaci 
tor 23 is connected through a resistor 24 to the uninter 
rupted conductor 22. The capacitor 23 is shunted by a 
circuit including a switch 25. The. switch 25 is a bipolar 
switch for reasons to be referred to hereinafter. The 
connection between capacitor 23 and resistor 24 has 
connected to it a Zener diode 26. The other end of said 
Zener diode is connected to a resistor 27 and to the 
base of a transistor 28. The other end of the resistor 27 
and the emitter of the transistor 28 are connected to 
the uninterrupted conductor 20. The collector of the 
transistor 28 is connected via a resistor 29 to the unin 
.terrupted conductor 21. A junction point between the 
collector of transistor 28 and the resistor 29 is 
designated by reference numeral 30. This point 30 has 
connected to it a contact of the switch 25 and, in addi 
tion, a Zener diode 31. The other end of the Zener 
diode 31 is connected to a resistor 32 and to the base of 
a transistor 33. The other end of the resistor 32 and the 
emitter of the transistor 33 are connected to the unin 
terrupted line 20. The collector of the transistor 33 is 
connected through an incandescent lamp 34 to the 
uninterrupted connecting line 21. A junction of the 
transistor 33 and the lamp 34 is connected to a diode 
35. The other end of the diode 35 is connected to a 
capacitor 36. The opposite electrode of capacitor 36 is 
connected to the positive terminal via the conductor 
20. The diode 35 is also connected to a resistor 37, the 
other end of which is connected to the uninterrupted 
conductor 22. A junction of the transistor 33 and the 
diode 35 is designated by reference numeral 38. The 
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I junction 38 is connected via a diode 39 and a switch 
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25b to a point 30b of the circuit part b of FIG. 3. The 
point 38 is furthermore connected via a diode 40 and a 
switch 250 to a point 300 of the circuit-part c of FIG. 3. 
vBeyond elements 36 and 37 the circuit is repeated in 

the part a and the connection of capacitor 36 and re 
sistor 37 is again coupled to a Zener diode 26’, etc. 
The circuit part b(c) of FIG. 3 is identical to the cir 

cuit part a. In the part b the reference numerals are the 
same as in part a, but they have in addition a reference 
letter b, whereas in the part c they have an additional c. 
The transverse connections of part b(c) to the further 
circuit elements are also identical to those of part a of 
FIG. 3. The conductors 20, 20b and 200 have the same 
potentials. The conductor 21, 21b and 21c also have 
the same potentials. _ 

This circuit operates as follows. 
It is assumed that at a given instant capacitor 23 is 

charged. This means that its electrode facing the con 
ductor 22 is at a negative potential. The diode 26 will 
then pass current in the ‘reverse direction. A current 
then passes through the resistor 27 so that at the base of 
transistor 28 a potential occurs such that this transistor 
becomes conducting. Point 30 will thus be at such a 

’ potential that the voltage across the Zener diode 31 is 
lower than the break-down voltage thereof. Therefore, 
in the conducting state of transistor 28 no current will 
pass through the diode 31. As a result no current will 
flow through the resistor 32 so that the transistor 33 is 
non-conducting. The lamp 34 is then extinguished. 
When capacitor 23 is discharged by closing the ' 

switch 25, the, current through the diode 26 is inter 
rupted. The transistor 28 thus becomes non-conduct 
ing. The Zener diode 31 then receives a current in the 
reverse direction. This current causes the transistor 33' 
to become conducting, which results in the ignition of 
the lamp 34. The conductive state of the transistor 33 
will result, moreover, via diode 39 and switch 25b, in a 
positive voltage at point 30b of the circuit part b. The 
transistor 33b of thepart b of FIG. 3 is then non-con 
ducting and at this instant the lamp 34b is extinguished. 
In a similar manner via point 38 and the diode 40 and 
via switch 250 the conductive state of transistor 33 
results in a positive voltage at point 30c. The result is 
that the transistor 330 is non-conducting so that the 
lamp 340 also is extinguished. The lamps 34b and 340 
associated with the lamp 34 are therefore not ignited 
when the lamp 34 is ignited. A third consequence of the 
conductive state of transistor 33 is that the charged 
capacitor 36 is discharged across the transistor 33 and 
the diode 35. In the discharge state no current can ?ow 
through the Zener diode 26' so that the transistor 28' is 
non-conducting. In a manner similar to that for the cir 
cuit elements 26 to 34, the lamp 34' will ignite. In a 
similar manner the lamp 34" ignites in turn, etc. 

Since the switch 25 is actuated only for a short time, 
the capacitor 23 is charged after some time via the re 
sistor 24. This charged state results in the extinction of 
the lamp 34. The lower the voltage difference between 
the conductors 20 and 22, the later will extinguish the 
lamp 34. The situation is then as follows: When the 
switch 25 is actuated for a short time, first lamp 34 will 
ignite, then lamp 34', then 34" etc., the lamps 34, 34', 
etc. extinguishing at a slower rate than the ignition rate. 
The slower rate of extinction of the lamps 34, 34’, etc. 
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than the rate of ignition thereof is due to the fact that 
the capacitor (for example, 36) is charged via the re 
sistor (37) by means of a current which is lower than 
the discharge current of said capacitor (36) which 
flows, in the conductive state of the transistort(33), 
through said transistorv and the diode (35). If desired, a 
control-voltage 22-20 may be chosen, of such low 
value is chosen, that the ?rst lamp (34) is not extin 
guished until the last lamp of the circuit-part a has ig 
nited. In a similar manner to that described for the 
lamp 34, the lamps 34’b and 34'c will be cut off when 
the lamp 34' has ignited. So when the ‘lamp 34' is ig 
nited, the other associated lamps 34' are extinguished. 
Conversely, when a lamp in the part b is ignited, the 
coupled lamps of the parts a and c are extinguished, 
etc. If a “color signal" is already present in one of the 
circuit parts, the rate of ignition of the subsequently ig 
niting lamps in one of the further circuits parts will be 
limited by the rate of extinction of the said color signal. 
As stated .above the switch 25 is a bipolar switch. 

When it occupies the position in which capacitor 23 is 
shunted, the cross connections via the diode 40b and 
400 of the parts b and 0, respectively, to. the part a are 
interrupted. So in the circuit described the actuation of 
the switch 25 in the part a causes the parts b and c to 
release the blocking action on the lamp 34. Thus a 
signal can pass through the part a. The ignited lamp 
blocks the coupled lamps of the other circuit parts. 
This applies similarly to the switches 25b and 25c. 
The apparatus described above is highly appropriate 

for displaying the subsequent conveyance of different 
qualities of oil through one pipeline. It is assumed that a 
?rst oil quality is indicated by the green color of the 
lamps 34, 34', etc. and a second oil quality is indicated 
by the red color of the lamps 34b, 34’b, etc and ?nally a 
third oil quality is indicated by the yellow color of the 
lamps 34c, 34’c, etc. When switch 25 is ‘depressed for a 
short time, the entry of the ?rst oil quality in the 
pipeline is imitated by a green light in the device of 

‘ FIG. 1. When the control-voltage 22-20 is adjusted to a 
low value, the whole pipeline may, if desired, be ?lled 
with “green light.”. When the switch 25b is actuated for 
a short time, a second oil quality (red light) flows into 

_ the line etc.. If desired, by actuating the switch 25¢, a 
third oil quality can be introduced into the pipeline, 
which is pumped in after the first two qualities. Sub 
sequently, one of the switches 25b or 25 again may be 
actuated, etc. ‘ 

At the end of the circuit part a an energizing winding 
of a relay may be provided for a short-time actuation of 
the switch 25 at the input. Thus a signal once started in 
the circuit part a moves from left to right and is re-in 
troduced at the input of circuit part a.-A‘ similar provi 
sion may be carried out for the circuit part b and the 
circuit part c. Then the moving light picture will be 
constantly repeated. ‘ ' 

At the output of the circuit part a a memory element 
may be provided so that a signal arriving at the output 
of the circuit part a is re-introduced with some time lag 
at the capacitor 23. 

If desired, a cut-off member may be provided, which, 
when a lamp is ignited, keeps extinguished a lamp in a 
further row, and the last mentioned lamp is located be 
fore the lamp joined to the first-mentioned lamp. 
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6 
In a practical embodiment of the circuit of FIG. 3 the 

resistor 24 had a value of about. 47 kOhms and the 
capacitor 23 had a capacitance of about 32 'uF. The re 
sistor 27 had a valueof about 5.6 kOhms and the re 
sistor 29 a value of about 1.2 kOhms. The Zener diodes 
26 and 31 had a reverse voltage of about 4.7 V. The 
voltage between the conductor 20 to 21 was about 12 
V and that between 22 and 20 could be varied between 
9 V and 30 V. . ‘ 

By means of a device in accordance with the inven 
tion, other flow quantities such as the ?ow of money 
and/or goods may be displayed. if desired, the light 
conductor may be rami?ed. > 

What is claimed is: 
1‘. A switching apparatus for producing the ap— 

'pearance of a moving spot of light comprising, two 
rows of lamps arranged so that there is present adjacent 
each lamp of the ?rst row a lamp of the second row, a 
circuit for each row of lamps including means connect 
ing each lamp of each row in series with a controlled 
switching element, means for sequentially operating 
said switching elements to produce‘said moving spot of 
light for each of the rows of lamps, a light conductor 
optically coupled to said two rows of lamps so that light 
from a lamp of the ?rst row is conducted via said. light 
conductor to a given surface area thereof and emanates 
therefrom, from which given surface area the light from 
the lamp adjacent thereto of the second row 'of lamps 
emanates, and electric cross connection means pro? 
vided between switching elements of the circuits of the 
?rst and second rows of lamps so that, when a lamp is 
ignited, a voltage is coupled across a corresponding 
cross connection of a magnitude and polarity to hold 
the switching element of the lamp adjacent to the ig 
nited lamp in the non-conducting state. » 

2. A switching apparatus as claimed in claim 1 in 
which the operating means for the circuits of the lamps 
of each of the two rows are arranged so that the lamps 
are operated in sequence to produce said moving spot 
of light for each row, characterized in that the light 
emanating from said given surface and originating from 
a lamp of the ?rst row has a different color than that 
emanating from said given surface and originating from 
a lamp of the‘ second row. 

3. A switching apparatus as claimed in claim 2 in 
which the light conductor comprises an elongated 
member with the ?rst row of lamps arranged on one 
side of the light conductor and the second row of lamps 
arranged on a further side of the light conductor, a 
third side of the light conductor being formed by a col 
lection of said given surface areas to form a surface 
from which light emanates. , 

4. A switching apparatus as claimed in claim 1 
wherein each of the switching elements in series with 
the‘ lamps comprises a transistor and wherein an elec 
tric cross connection includes a'diode coupled at one 
end to the junction of a lamp and its associated series 
transistor of the ?rst row of lamps and at the other end 
to the base of the transistor in series with the cor 
responding lamp of the second row of lamps. 

5. A switching apparatus as claimed in claim 1 
wherein each of said switching elements comprises a 
transistor and wherein each electric cross connection 
going from the first row of lamps includes a diode 
whose pass direction points towards the base of the' 
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transistor in series with the adjacent lamp of the second 
row of lamps. 

6. A system for sequentially operating a plurality of 
lamps comprising, a light conductor, ?rst and second 
rows of lamps optically coupled to the light conductor 
so that for each lamp of the first row there is a cor 
responding lamp of the second row arranged so that 
said light conductor emits light from said correspond 
ing lamps at corresponding given areas of said light 
conductor, a ?rst plurality of controlled switching ele 
ments connected in a ?rst circuit with said ?rst row of 
lamps to form a plurality of separate stages adapted to 
be operated in sequence, a second plurality of con 
trolled switching elements connected in a second cir 
cuit with said second row oflamps to form a plurality of 
separate stages adapted to be operated ‘in sequence, 
each of said ?rst and second circuits including means 
for selectively energizing the ?rst stage in the sequence 
and means intercoupling the stages so that operation of 
the first stage triggers the second stage into operation, 
the second stage in turn triggers a third stage, and so 
on, and a plurality of electric cross connections each of 
which couples a switching element of one circuit to the 
corresponding switching element of the other circuit so 
that, when a lamp of one circuit is ignited, a control 
voltage is coupled via its associated cross connection to 
the corresponding switching element of the other cir 
cuit with a magnitude and polarity to hold the cor 
responding stage of said other circuit and its lamp in 
operative. 

7. A system as claimed in claim 6 wherein each of 
said cross connections includes a unidirectional current 
conducting element. 7 _ 

8. A system as claimed in claim 6 wherein each of 
said stages includes a lamp and a ‘switching element 
connected in series and the ?rst stage includes an RC 
timing circuit and a voltage breakdown element 
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8 
coupling said RC circuit to a control electrode of the 
switching element of said ?rst stage. 

9. A system as claimed in claim 8 further comprising 
an RC timing circuit connected in each stage and a 
voltage breakdown element coupling each RC timing 
circuit to the control electrode of the respective 
switching element for that stage. 

10, A system as claimed in claim 9 wherein said stage 
intercoupling means comprises a diode connected 
between a switching element of one stage and the 
capacitor of the RC timing circuit of the next stage in 
the sequence, said diode being poled so as to provide a 
discharge path for said capacitor via said one stage 
switching element. 

11. A system as claimed in claim 7 wherein said 
selective energizing means comprises a switching 
devicelconnected in circuit so as to selectively open 
and close the cross connections between the ?rst stage 
switching elements of said ?rst and second circuits. 

12. A system as claimed in claim 8 wherein said 
selective energizing means comprises a switching 
device connected in circuit so as to selectively open 
and close the cross connections between the first stage 
switching elements of said ?rst and second circuits and 
simultaneously to close and open, respectively, a 
discharge path for the capacitor of said ?rst stage RC 
timing circuit. _ _ _ _ 

13. A system as claimed in cla1m 6 wherein the light 
conductor comprises an elongate transparent member 
with a hexagonal cross-section that de?nes a ?rst pair 
of parallel surfaces one of which includes said given 
areas and a second pair of parallel surfaces orthogonal 
to and intersecting said one surface, and ?fth-and sixth 
surfaces making an obtuse angle with the second pair of 
parallel surfaces, said ?rst and second rows of lamps 
being arranged adjacent to said ?fth and sixth surfaces, 
respectively. - 


