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(57) ABSTRACT 

The invention relates to a manually operated switch, 
suited for connection between a lamp load and a sup 
ply circuit in a lighting installation for alternating cur 
rent and comprising a semiconducting rectifier with a 
gate electrode. 

3 Claims, 4 Drawing Figures 
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3,81 1,054 
MANUALLY OPERATED SWITCH 

The invention relates to a manually operated switch, 
suited for connection between a lamp load and a supply 

2. 
FIG. 4 shows a logic diagram for the preferred em 

bodiment of the invention according to FIG. 3. 
FIG. 1 shows a living room lighting installation of a 

conventional type. A lamp load 1 is via a conductor 
circuit in a lighting installation for alternating current 5 joint 2 being connected partly to a supply circuit 3 and 

partly to an auxiliary wire 4. The auxiliary wire 4 is and comprising a semiconducting rectifier with a gate 
electrode. 
A heretofore employed method to install a manually 

operated switch between a lamp load and a supply cir 
cuit in a lighting installation for alternating current is 
to draw from the lamp load to a selected place of con 
trol an auxiliary wire of substantially the same dimen 
sions as the supply circuit and to mount the switch on 
the place of control and connect it to the auxiliary wire. 
This method is also employed to install such manually 
operated switches that comprise a semiconducting rec 
tifier with a gate electrode to enable at a negligible dis 
sipation power a control of the power supplied to the 
lamp load. 

In said installations the dimension of the auxiliary 
wire, which is determined by the permitted lamp load 
power and electrical security regulations, is of such a 
magnitude that the auxiliary wire for esthetical reasons 
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normally is drawn in cavities in the ceilings and in the . 
walls or in spacings within the same. The consider 
ations in connection hereto complicate considerably 
the planning and installation work required for a light 
ing installation. Furthermore it is normal that compli 
cations arise in such cases when a change of the posi 
tion of the place of control is to be made in an existing 
installation. 
A first object with the manually operated switch ac 

cording to the invention is to facilitate the planning and 
installation work required for a lighting installation for 
alternating current by reducing the dimension of the 
auxiliary wire that much that it can be drawn practi 
cally invisibly along ceiling and wall surfaces, and to 
enable the switch to be mounted together with the lamp 
load and the auxiliary wire to be drawn from the switch 
to the place of control and being left there uncon 
nected, the control of the switch being obtained by just 
touching the auxiliary wire with the hand. 
A second object with the invention is to enable a 

manual control of the light intensity in a lighting instal 
lation in for example a living room and to enable also 
an automatic step-down of the light intensity according 
to a selected time schedule in order to eliminate the ha 
zard in that the light is cut off with no indication in ad 
vance in conventional automatic staircase and garage 
lighting installations. 
Other objects with the invention will appear from the 

following part of the specification. 
The characteristics of the manually operated switch 

of the invention will appear from the appended claims. 

The invention will be explained more in detail below 
with reference made to the accompanying drawing 
where 
FIG. 1 schematically shows a living room lighting in 

stallation with a manually operated switch of conven 
tional construction, 
FIG. 2 shows a living room lighting installation with 

a manually operated switch according to the invention, 

FIG. 3 shows a block diagram over a preferred em 
bodiment of the manually operated switch of the inven 
tion, and 
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drawn to a selected place of control and is there con 
nected to a manually operated switch 5 of known me 
chanical construction. 
When the switch 5 is closed an electrical current is 

feeded from the supply circuit 3 through the auxiliary 
wire 4 to the lamp load 1. The auxiliary wire 4 has the 
same dimensions as the supply circuit 3 and is accord 
ing to the example drawn in spacings within the ceiling 
and the walls of the living room as is indicated in FIG. 

FIG. 2 shows a living room lighting installation ac 
cording to FIG. 1 modified in that aspect that the me 
chanical switch 5 is replaced by a manually operated 
switch 6 according to the invention. The switch 6 is 
mounted on the same place as the lamp load 1 and a 
thin single-conductor auxiliary wire 7 is drawn from the 
switch 6 along the surfaces of the ceiling and the walls 
of the living room to a selected place of control that is 
the same as in FIG. 1. The switch 6 is operated just by 
touching the single-conductor auxiliary wire with the 
hand as indicated in FIG. 2. 
The dimension of the single-conductor auxiliary wire 

has a lower limit value that is determined only by its de 
sired mechanical strenth. In a preferred embodiment 
the auxiliary wire 7 is provided with an adhesive layer 
so that it sticks to the surface on which it is mounted. 
The auxiliary wire 7 can eventually be given the form 
of a metallized adhesive tape. 
FIG. 3 shows a block diagram over a preferred em 

bodiment of the manually-operated switch according to 
the invention, the switch being shown connected be 
tween a lamp load 1 and a supply circuit 2 in a lighting 
installation for alternating current. The switch accord 
ing to the invention comprises a semiconducting recti 
fier 3 of the type that is called TRIAC and has a gate 
electrode and is connected in series with the lamp load 
1 and the supply circuit 2, a trigger pulse generating 
circuit 4 that has a digital control input and an output 
connected to the gate electrode of the semiconducting 
rectifier 3 to supply trigger pulses to the latter at a 
phase angle within the period of said alternating cur 
rent determined by the condition of activation of the 
digital control input, a counting circuit 5 that has a for 
ward stepping input and a control output connected to 
the control input of the trigger pulse generating circuit 
4 so that said condition of activation is determined by 
that position to which the counting circuit 5 is stepped, 
and a control pulse shaping circuit 6 that has a first and 
a second input terminal connected to a first terminal 20 
via a manually controllable external capacitative reac 
tance and to a second terminal 21 respectively of the 
supply circuit 2, and that also has an output terminal 
pair that is connected to said forward stepping input of 
the counting circuit 5. 
The control pulse shaping circuit 6 comprises a cas 

cade connection of a clipper stage 61 and a pulse 
counting stage 62 between its input and output termi 
nals to generate a control pulse for forward stepping of 
the counting circuit 5 in dependence on that a tempo 
rary reduction of said external capacitative reactance 
has brought a predetermined number of pulses under 
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subsequent periods of said alternating current to be 
supplied from the clipper stage 61. 
The manually-operated switch according to the in 

vention comprises further in its preferred embodiment 
a second counting circuit 7 to accomplish in accord to 
a selected time schedule an automatically running re 
duction of the power that is supplied by the semidon 
ducting rectifier 3 to the lamp load 1 with start from a 
maximum value initiated manually. The counting cir 
cuit 7 has a forward stepping input connected to the 
supply circuit 2 via an AND-gate 8, the terminal 21 of 
the supply circuit 2 being signal earth and the terminal 
20 of the same supply circuit 2, which according to the 
example is a zero terminal and thus is earthed in con 
ventional manner, constituting the signal carrying ter 
minal. 
The AND-gate 8 has a control input connected to a 

second control output of the counting circuit 5 and is 
inhibited by the latter when it is stepped to a rest posi 
tion corresponding to that no trigger pulses are sup 
plied from the output of the trigger pulse generating 
circuit 4 to the semiconducting rectifier 3 so that no 
power is supplied to the lamp load 1. According to the 
example, the counting circuit 5 has four counting posi 
tions including the rest position which counting posi 
tions upon a successive forward stepping of the count 
ing circuit 5 provide that full power, medium power, 
low power and zero power respectively is supplied to 
the lamp. load 1. 

It is now assumed that the counting circuit 5 was 
stepped to its rest position when a control pulse is gen 
erated on the output terminal pair of the pulse shaping 
circuit 6 as a consequence of a manually provided tem 
porary reduction of said reactance between said first 
input terminal of the control pulse shaping circuit 6 and 
the earthed terminal 20 of the supply circuit 2. The 
control pulse is supplied via an OR-gate 9 to the for 
ward stepping input of the counting circuit 5 and steps 
the latter forward so that the lamp load 1 will be sup 
plied with full power. The inhibition of the AND-gate 
8 is then terminated and the counting circuit 7 starts to 
count a predetermined number of cycles of the alter 
nating current of the supply circuit 2. When the count 
ing process is completed a pulse is generated on an out 
put of the counting circuit 7 which pulse is supplied via 
an OR-gate 9 to the forward stepping input of the 
counting circuit 5 with the result that the lamp load 1 
now will be provided with only medium power. After 
two more completed counting processes of the count 
ing circuit 7 the counting circuit 5 is brought back to 
its rest position and the counting process is terminated 
through that the AND-gate 8 is inhibited. 
According to the example the counting circuit 5 

comprises a binary circuit 51 consisting of two flip 
flops and further two decoding circuits 52 and 53 that 
are connected between the flip-flops of the binary cir 
cuit 51 and said first and second control output respec 
tively of the counting circuit 5. 
FIG. 4 shows a logic diagram for the preferred en 

bodiment of the manually operated switch of the inven 
tion as shown in FIG. 3. The switch is shown connected 
between a lamp load 1 and a supply circuit 2. The sup 
ply circuit 2 has a first terminal 2a which is a zero ter 
minal and is earthed in conventional manner and a sec 
ond terminal 2b which is signal earth in the logic dia 
gram. According to the example an alternating current 
with an effective value of 220 volts and a frequency of 
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4 
50 Hz exists between the terminals 2a and 2b of the 
supply circuit 2. . 
The switch of the invention is provided with a single 

conductor auxiliary wire 3 which is touched with the 
hand when the switch is to be operated. As a conse 
quence of the touch a capacitance 4 existing between 
the auxiliary wire 3 and earth is shunted with a capaci 
tance 5 between the hand and earth so that a reduction 
of the capacitative reactance between the auxiliary 
wire 3 and earth is provided. 
The auxiliary wire 3 is connected to a signal input of 

a clipper stage 6 the signal earth of which is constituted. 
by the terminal 2b of the supply circuit 2. Between the 
signal input terminal and signal earth of the clipper 
stage 6 an alternating voltage is obtained the amplitude 
of which depends on the relationship between the input 
impedance of the clipper stage 6 and the capacitative 
reactance between the auxiliary wire 3 and earth. The 
input impedance of the clipper stage 6 is determined by 
means of a shunt resistor 7 and a series resistor 8 to be 
substantially resistive and to have a value considerably 
lowerer than the capacitative reactance between the 
auxiliary wire 3 and earth, the purpose.of the series re 
sistor 8 being to limit the maximum value of the current 
obtained through the auxiliary wire 3 when it is con 
nected to earth to a value that is not dangerous for the 
human body and can be kept well below the threshold 
of tactile perception. 
The clipper stage 6 comprises an amplifier that is 

provided with a so-called Darlington input stage and 
has three transistors 9, 10 and 11, three resistors 12, 13 
and 14 and an isolation diode 15, a top value detector 
consisting of a rectifying diode 16 and a capacitor 17, 
and an adding circuit comprising two resistors 18 and 
19 by means of which the Darlington input stage of the 
amplifier is connected partly to the capacitor 17 of the 
top value detector and partly to the shunt resistor 7 at 
the input. The rectifying diode 16 is so polarized that 
the amplifier normally is kept blocked by the output 
voltage of the capacitor 17. Upon a temporary in 
creased amplitude of the alternating voltage over the 
shunt resistor 7 as a consequence of a temporary reduc 
tion of the capacitative reactance between the auxiliary 
wire 3 and earth provided by touching the auxiliary 
wire 3 with the hand, the amplifier is brought to con 
duct so that a number of pulses under subsequent peri 
ods of the alternating current is supplied from the am 
plifier to the output of the clipper stage 6 until the ca 
pacitor 17 has been charged sufficiently to block the 
amplifier again. 
The clipper stage 6 is connected to a pulse counting 

stage 20 that comprises a counting circuit consisting of 
four cascade-coupled flip-flops 21, 22, 23 and 24, a 
NOR-gate 25 that is connected to the forward stepping 
input of the counting circuit and that has an inhibiting 
input connected to the output of the counting circuit, 
a reference pulse generating circuit that has two invert 
ing gates 26 and 27 that are cascade-connected via a 
differentiator link consisting of a series capacitor 28 
and a shunt resistor 29 and that are feeded via a resis 
tive voltage divider of a series resistor 30 and a shunt 
resistor 3 with an alternating voltage derived from the 
alternating voltage of the supply circuit 2, and a logic 
circuit constituted by two NOR-gates 32 and 33 that 
has a first input connected to the output of the refer 
ence pulse generating circuit and a second input con 
nected to the output of the clipper stage 6 and that has 
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a first and a second output that is connected to the 
NOR-gate 25 and to a reset input of the flip-flops 21, 
22, 23 and 24 respectively, the output pulses of the ref 
erence pulse generating circuit appearing on the first 
and second output respectively of the logic circuit in 
dependence on whether the pulses arrive from the out 
put of the clipper stage or not. 
The necessary coincidence in time between the 

pulses from the clipper stage 6 and the pulses from the 
reference pulse generating circuit is obtained thereby 
that the latter pulses are generated in such a manner 
that they constitute zero level indicating pulses for the 
alternating voltage of the supply circuit 2 and thus can 
be brought to occur within the pulse time of the former 
pulses which constitute top value indicating pulses for 
an alternating voltage that is phase-shifted approxi 
mately 90' in relation to the alternating voltage of the 
supply circuit 2 as a consequence of the low value of 
the resistive input impedance of the clipper stage 6 as 
compared with the capacitative reactance between the 
auxiliary wire 3 and earth. 
The last flip-flop 24 of the counting circuit is set after 

that eight pulses have arrived from the clipper stage 6 
and the forward stepping input of the counting circuit 
is then blocked by inhibiting the NOR-gate 25. As a fre 
quency of 50 Hz is assumed for the alternating voltage 
of the supply circuit 2 it is necessary that the auxiliary 
wire 3 is touched under a time interval of at least 8/50 
seconds, equal to 160 milliseconds, in order to set the 
flip-flop 24. 
Upon the setting of the flip-flop 24 a control pulse is 

supplied from the pulse counting stage 20 via a NOR 
gate 34 to a forward stepping input of a counting circuit 
35 consisting of two D-flip-flops 36 and 37 and four 
NOR-gates 38, 39, 40 and 41 the respective outputs of 
which are activated in their mentioned sequential order 
upon forward stepping of the counting circuit 35. The 
outputs of the NOR-gates 39, 40 and 41 are connected 
to a respective input terminal of a digital input of a 
power regulator unit 42 that comprises a semiconduct 
ing rectifier 43 of the type that is called TRIAC and has 
a gate electrode and is connected in series with the 
lamp load 1 and the supply circuit 2, a noise suppresion 
circuit that is connected between the anode and the 
cathode of the semiconducting rectifier 43 and consists 
of a resistor 44 in a series connection with a capacitor 
45, and a trigger pulse generating circuit that comprises 
a trigger diode 46 of the type that is called DIAC that 
is connected to the gate electrode of the semiconduct 
ing rectifier 43 and a phase-shifting network with an 
input connected to the anode and the cathode of the 
semiconducting rectifier 43 and an output of which is 
connected to the trigger diode 46 and drives the latter 
to generate trigger pulses for the semiconducting recti 
fier 43. The phase-shifting network consists of two 
shunt capacitors 47 and 48 and two series resistors 49 
and 50, the latter resistor being photoconductive and 
in combination with a light source 51 forming an opti 
cal coupler 52 which is connected to said input termi 
nals of the digital input of the power regulator unit 42 
via a driver transistor 53 and three branches to the base 
electrode of the latter each having a respective adjust 
able resistor 54, 55 and 56 and a respective isolation 
diode 57, 58 and 59. 
The adjustable resistors 57, 58 and 59 are according 

to the example set to such values that a successive for 
ward stepping of the counting circuit 35 will provide 
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6 
such an operation of the optical coupler 52 and the 
trigger diode 46 that the lamp load 1 will in sequential 
order be supplied with full power, medium power, low 
power and finally zero power. In order to obtain an au 
tomatically running forward stepping of the counting 
circuit 35 and thereby an automatic step-down of the 
power that is supplied to the lamp load 1 a counting cir 
cuit 60 is arranged a forward stepping input of which 
is connected via a NOR-gate 61 to said reference pulse 
generating circuit in the pulse counting stage 20 to be 
stepped by its pulses. The NOR-gate 61 has a control 
input connected to the output of the NOR-gate 38 and 
is inhibited by the latter when the counting circuit 35 
is stepped to its rest position. 

It is now assumed that the counting circuit 35 has left 
its rest position as a consequence of that the auxiliary 
wire 3 has been touched. The counting circuit 60 starts 
then a counting process that terminates with the gener 
ation of a control pulse on an output connected to the 
NOR-gate 34 to step the counting circuit 35. Accord 
ing to the example the counting circuit 60 has 12 flip 
flops in a cascade connection and as a frequency of 50 
Hz is assumed for the alternating voltage of the supply 
circuit 2 a total lighting time interval of approximately 
four minutes is provided for the lamp load 1 corre 
sponding to three subsequently completed counting 
processes for the counting circuit 60 before the count 
ing circuit 35 is brought back to its rest position. The 
return of the counting circuit 35 to its rest position pro 
vides besides inhibiting the NOR-gate 61 that the 
counting circuit 60 is reset through a rest input to its 12 
flip-flops connected to an output of the NOR-gate 38. 

The clipper stage 6, the pulse counting stage 20, the 
counting circuit 35, the driver transister 53 in the 
power regulator unit 42 and the counting circuit 60 are 
all energized by a voltage of +5 volts according to the 
example from a power supply unit 62 comprising a 
transformer 63, a rectifier bridge 64, a charge capaci 
tor 65, and a series regulator consisting of a series tran 
sistor 66, a control transistor 67, a zener diode 68, a 
potentiometer 69, a second charge capacitor 70 and 
two circuit resistors 71 and 72. The power supply unit 
62 the construction of which is conventional is pro 
vided with a tap on the secondary winding of the trans 
former 63 to supply the earlier mentioned driving volt 
age for the reference pulse generating circuit in the . . 
pulse counting circuit 20. 
The manually operated switch of the invention is suit 

ably given a compact design by manufacturing all the 
included semiconducting components in just a few sub 
strates optimized for their respective functions and by 
using current-saving circuits and components so that 
the transformer 63 of the power supply unit 62 can be 
replaced by a capacitor voltage divider for reducing the 
alternating voltage of the supply circuit 2 to such a 
level that it after rectification can energize the semi 
conducting components. 
The described embodiment of the manually operated 

switch of the invention can be modified in many ways 
within the scope of the invention. It is for example suit 
able that the counting circuit 35 in FIG. 4 is provided 
with a reset input and that a monostable flip-flop is con 
nected to that reset input and is activated when the al 
ternating voltage of the supply circuit 2 appears again 
after a temporary power failure in order to bring the 
counting circuit 35 to its rest position corresponding to 
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that zero power is supplied to the lamp load. The acti 
vation of the monostable flip-flop can be accomplished 
via a differentiator circuit the input of which is con 
nected to the energizing voltage --5 volts from the 
power supply unit 62. 
We claim: 
1. Manually operated switch, suited for connection 

between a lamp load and a supply circuit in a lighting 
installation for alternating current and comprising a 
semiconducting rectifier with a gate electrode, a count 
ing circuit with a forward stepping input and a digital 
control output connected to said gate electrode of said 
semiconducting rectifier for controlling the conduction 
of the latter in dependence on the condition of activa 
tion of said digital control output as determined by that 
position to which the counting circuit is stepped, and 
a control pulse shaping circuit having a first and a sec 
ond input terminal for connection to a first terminal via 
a manually controllable external capacitative reactance 
and to a second terminal respectively of said supply cir 
cuit and having an output pair of terminals connected 
to said forward stepping input of said counting circuit, 
said control pulse shaping circuit including a cascade 
connection of a clipper stage and a pulse counting stage 
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8 
for generating a control pulse for forward stepping of 
said counting circuit in dependence on that a tempo 
rary reduction of said external capacitative reactance 
has brought a predetermined number of pulses under 
subsequent periods of said altenating current to be sup 
plied from said clipper stage. 

2. Manually operated switch according to claim 1 
wherein said clipper stage in said control pulse shaping 
circuit comprises a peak value detector and an adding 
circuit with a first pair of input terminals connected to 
said input terminals of said control pulse shaping cir 
cuit and with a second pair of input terminals con 
nected to said peak value detector. 

3. Manually operated switch according to claim 1 
wherein a trigger pulse generating circuit has a digital 
control input connected to said digital control output 
of said counting circuit and an output connected to said 
gate electrode of said semiconducting rectifier for sup 
plying trigger pulses to it at a phase angle within the pe 
riod of said alternating current determined by the con 
dition of activation of said digital control output of said 
counting circuit. 
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