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This invention relates to a system for selectively calling
or paging individuals in a building, or in a plurality of
adjacent buildings. This building, or plurality of build-
ings will be denoted by the term area hereinafter.

Call systems are known in which use is made of acoustic
signals. For instance, means may be provided for pro-
ducing Morse signals characteristic for a person being
called, or a loudspeaker system inay be used for broad-
casting the name of a person cailed. In many cases, for
instance in hospitals or schools, the noise produced by
these acoustic calling systems is inadmissible.

Calling or paging systems making use of visual signal-
ing means, such as lamp panels, have the disadvantage that
it often takes a considerable time before the individual
being paged observes the call signal.

It is an object of the invention to provide a call or
signaling system wherein the disadvantages of the above-
mentioned known systems have been avoided.

A further object of the invention is to provide a call
system wherein an individual being paged immediately
receives a clearly perceptible signal without disturbing
others in the vicinity.

Still another object of the invention is to provide a

call system needing only a minimum of wiring.
. The system according to the invention comprises a
high frequency circuit within said area, a transmitter
adapted to supply high frequency energy to said circuit, a
generator adapted to produce a plurality of low fre-
quencies each characteristic for one of the individuals
to be called or paged, a selecting device by means of
which one of the said low frequencies may be selected,
means for modulating said high frequency energy by the
low frequency produced by said generator and selected
by means of said selectmg device, and a plurality of
individual pocket receivers each adapted to be carried by
the persons to be contacted. Each receiver comprises
means for receiving and detecting the said high frequency
energy, an electromagnetic oscillating system mechanical-
ly tuned to the low frequency characteristic for the person
called and adapted to produce an audible signal upon ex-
citation, and means to supply the detected high frequency
energy to said oscillating system.

Thus, if the modulating frequency characteristic for
a wanted person is selected by means of the selecting de-
vice, the oscillating system in his pocket receiver will
be caused to operate, so that he will perceive an audible
signal which does not cause any disturbance in his sur-
roundings whatever, By the use of a mechanical reso-
nance in the oscillating system of each pocket receiver, it
is made possible to choose the characteristic modulating
frequencies very near to each other, so that a great many
persons may be selectively called.

Preferably, the said high frequency circuit is formed as
a closed ring surrounding the area. A ring circuit of
this kind has the ‘advantage that there. is practically no
field outside the rmg, so that there is only a small danger

of interference in buildings not belongme to the area,’
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whereas a substantially uniform field is obtained within
the ring.

As the voltage in the ring circuit increases with fre-
quency, it is preferred to use a transmitting frequency
which is not too high. It is very suitable to transmit
the high frequency energy with a frequency between
20,000 and 50,000 cycles; in particular, very good results
have been obtained with a transmitting frequency of about
40,000 cycles. :

In order to save as much energy as possible and to
reduce the chance of interference to a minimum, it is of
advantage to generate the high frequency energy by means
of a transmitter which gives off energy only if it is modu-
lated, Thus, the transmitter is only in operation if a per-
son has to be called, and no energy is supplied to the cir-
cuit in the interval between calls.

As stated hereinbefore, the use of a mechanical reso-
nance in the pocket receivers leads to a very high selec-
tivity. . This has the disadvantage, however, that the elec-
tromagnetic oscillating system of the receiver carried by
the person called is not excited if the transmitted charac-
tevistic frequency differs slightly from the normal value
due to variations of temperature or the like, or if the
resonance frequency of the electromagnetic oscillating
system 1is shifted somewhat by similar causes. In
order to avoid this disadvantage, it is proposed to modu-
late the characteristic frequencies by a still lower fre-
quency. For instance, a characteristic frequency of 50
cycles may be wobbled in such manner that it varies
slowly between 49 and 51 cycles. Now, if the modulat-
ing frequency or the resonance frequency of the oscil-
lating system changes slightly, the oscillating system is
still put into operation. As soon as the system oscillates,
it may be kept oscillating by a frequency slightly different
from the resonance frequency.  In addition to the in-
creased -reliability of the system, which is due to the
wobbling of the modulating frequencies, it has also- been
found that the wobbling leads to an increased stremgth
of the signal produced by the electromagnetic oscillating
system. This phenomenon is presumed to be due to the
fact that the resonance frequency of the oscillating sys-
tem changes slightly as soon as the system is brought
into operation. - It appears that the frequency variation

brought about by the wobbling corresponds to some extent

with said change of the resonance frequency.

Preferably, the characteristic modulating frequencies
are generated by a multivibrator, in which various fre-
quency determining resistors and/or condensers may be
inserted by means of the selecting device.

The individual pocket receivers used in the present sys-
tem may have about the same shape and the same dimen-
sions as the usual hearing-aid amplifiers, so that they may
easily be carried along in a pocket, a bag or the like.
As the receivers must be operative during the whole work-
ing time, it is of the utmost importance that their power
consumption ‘is as small as possible, as otherwise, the
reliability of the system would be greatly decreased in
view of the possibility that the batteries would be ex-
hausted. This condition may be satisfied by using as de-
tecting and amplifying elements in each receiver one or
more transistors, preferably transistors of the so-called
junction type, which do not need any bias voltage. Thus
the receivers do not consume any power as long as no
call signal is transmitted, and during the transmission of
a signal, they use only a very slight current, so that the
life of the battery may be very long, for instance of the
order of one year. It is an additional advantage that the
receiver need not contain a switch for switching the bat-
ery on and off, so that there is no danger-that the person
being called does not report for his message because he
has forgotten to switch on his battery.

Special attention must be paid to the interception of
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the high frequency energy by the pocket receivers. -An
external aerial cannot be used, in general hence, it is pre-
ferred to use an inductance with an iron core, inserted in
the tuned input circuit of the receiver, as an aerial. How-
ever, this makes it necessary that the receiver is always
carried in a predetermined position, which may
certainzd by providing the receivers with a clip-or a
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fountain pens and pocket pencils, by means of which 1
may be attached to the edge of a pocket in a fixed ¥
tion.

Tn order to obtain a powerful audible signal, it is pre-
ferred to provide the electromagnetic oscillating system in
the pocket receivers with a closed magnetic circuit having
a rectangular shape, wherein one of two opposiic :
of this circuit carries the exciting ceil, and the
limbs consist, respectively, of a permanent magnei,
of a resilient biade mechanically tuned to the charact
istic frequency of the person carrving the receiver. A
ther increase of the sound volume may be obtained by
electrically tuning the osciilating system to the character-
istic frequency with the aid of a condenser connected in
parallel with the exciting coil.

Preferably, a second spring blade is attached to the
resilient blade of the electromagnetic escillating systera;
this second blade strikes against a sound board when the
sysiem is brought inte oscillation so as to produce an
audible sound. It has been found that a more intense
sound is obtained in this manner than if the resilient blade
of the oscillating system strikes against a sound board
itself. Aliernatively the resilient blade of the electromag-
netic oscillating system, or a second blade attached there-
to, may be used as a switch for switching 2 sound pro-
ducing device, such as a bell or a loudspeaker, on and off.

The invention will now be further explained by refer-
ence to the accompanying drawing, in which

Fig. 1 shows a block diagram of the transmitter, and
the ring circuit connected therewith,

Fig. 2 shows a circuit diagram of the receiver, and

Fig. 3 schematically shows the construction of the elec~
tromagnetic oscillating system in the receiver.

Fig. 4 shows a modification of the construction shown
in Fig.

Fig.
in Fig. 1.

The circuits and consiructions shown in the drawing
are only to be considsred as examples, and may be modi-
fied in many ways within the scope of the invention.

In Fig. 1, 1 indicates a generator producing a very low
frequency, for instance of the order of one cycie per sec-
ond, which is used for wobbling the modulating frequen-
cies. For instance, the said low frequency may coatrel
an electronic tube, of which the internal resistance consti-
tutes a pari of the frequency deiermining resistance in a
multivibrator which gencrates the modulating frequen-
cies.

The said multivibrator is shown at 2. By means of
a selecting device 3, schematically shown as a selector
switch, varions frequency determining resistances may be
inssrtad in this muitivibrater, so that various characteris-
tic modulating frequencies may be generated accerding
to the position of the selecting device. The selecting de-
vice may be operated, for instance, by means of a dial or
a key beard.

Due to the fact that use is made of a mechanica] reso-
nance in the receiver, the characteristic modulating fre-
guencies generated by the multivibrator 2 may be very
near to each other, for instance with a relative frequency
difference of only 2.5%; thus, about 25 differsnt calling
frequenciss may be accommedated in the frequency band
from 50 to 300 cycles. If the modulating frequencies
are wobbled through a relatively large frecuency range
in order to obtain an intermittent signal in the receivers,
the numbear of cziling frequencies to be accommodated
in said frequency band is slightly smaller.

Wi

is a schematic diagram of the transmitter shown
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number of persons are to be called, it is preferable to
provide the transmitter with a second oscillator, produc-
ing a second carrier frequency. If there is a danger that
the low frequency bands assigned to the various persons
overlap each other due to the wobbling of the modulat-
ing frequencies, means may be provided to switch off the
oscillator 1 after a short starting period, so that only the
electromagnetic oscillating system of the receiver carried
by the person being called is permanently excited.

The modulating frequency generated by the multivi-
srater 2 and determined by the position of the selecting
device 3 is supplied to the transmitter 4 which is con-
structed in such a manner that energy is gemeratcd only
in the presence of a modulating voltage. This may be
realised, for instance, by operating the transmitting tube,
or each transmitting tube, as a class-C amplifier. The
carrier frequency generated by the transmitter 4 is pref-
srably about 40,000 cycles. ¥f iwo oscillators -are fe-
quired, because a very great number of persons-are to be
called, the second oscillator may have a lower frequency,
for instance of the order of 25,000 cycles. In general, the
best results are obtainsd with transmitting frequencies be-
tween 20,000 and 50,060 cycles.

The transmitter 4 is connected with a ring circuit §,
surrcunding the area in which the persons are to be called.
Preferably, this ring circuit is arranged on the outside of
the building or buildings, because the costs of instailation
are decreased thersby.

in order to keep the various frequencies as constant as
possible, it is preferred to stabilise the supply voltages-of
the various generators by means of glow discharge tubes.

Fig. 2 shows the circuit diagram of one of the pocket
receivers carried by the individuals to be called. The in-
put circuit, which is tuned to the high frequency carrier
wave, consists of an iron core coil 6 and a condenser 7.
The coil § also serves as an acrial. The core may consist
advantageously of ferroxcube; however, in view of the
relatively low carrier frequency, it would also be possibie
to use ordinary iron.

The input electrode of a transistor § is connected with
a tap of the coil 6; the tapping ratio may be 1/30 or 1/40,
for instance. The cutput circuit of the transister § con-
tains the exciting coil 9 of an electrcmagnetic cscillating
system, which is tuned to the characteristic frequency of
the perscn carrying the receiver by means of a paralle!
condenser 4, and connected in series with a battery 14,
having a terminal voltags of 4.5 velis, for instance.

The receiver must be carried along in a vertical posi-
tion, so that the core of coil & is always at least approxi-
mately vertical; for this purpose, the receiver may be pro-
vided with a clip which forces the user to cairy the re-
ceiver vertically in his pockei.

The eleciromagnstic oscillating system of a receiver is
separately shown in Fig. 3. The exciting coii 2 is ar-
ranged ont one of the short limbs of a rectanguiar closed
magnetic circuit, of which the long limbs consist, respec-
tively, of a permanent magnet 12, and a

> t hlads
13. The blade 13 is mechanically tuned to the character-
istic frequency of the person carrying the receiver, and is
provided with a spring blade 14 for striking against a
sound board 15. As soon as the blads 13 is brought inio
oscillation, the blade 14 produces a clearly audible sound,
which does not cause any disturbance in the surroundings
however.

In the modification sbown in Fig. 4, the blade 13 con-
trols a contfact 14, through which a miniature loudspeaker
17 is fed. This has the disadvantage, of course, that the
power censurption is inereased, but it leads tc an ampli-
fication cf the scund produced. In general, however, the
sound cbhtained by means of the arrangement shown in
Fig. 3 is sufficiently powerful.

While certain of the components of the invention have
been herctofore broadly described Fig. 5 shows the circuit
of the transmitter of Fig. 1 in detail. The wobbling fre-
quency generator, generally indicated by reference i, com-
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prises a condenser 20, connected with the positive ter-
minal of a voltage source (not shown) through a resistor
21. A discharge tube 22 is connected in paralle]l with con-
denser 20. Parts 20 to 22 constitute a saw-tooth oscil-
lator of known construction. Condenser 29 is charged
through resistor 21 until the voltage across condenser 29
reaches the ignition voltage of tube 22, after which the
condenser is discharged through tube 22. The saw-tooth
voltage generated by this mechanism is supplied to the
_grid of a vacuum tube 23. The cathode circuit of this
tube comprises a resistor 24 partially inserted in the grid
circuits of the tubes of multivibrator 2.

The multivibrator 2 comprises tubes 25 and 26. The
anode of tube 25 may be connected with the grid of tube
26 through any one of a set of condensers 27, and the
anode of tube 26 may be similarly connected with the grid
of tube 25 through any one of a set of condensers 28.
By means of switch arms 29 and 30, which are mechani-
cally coupled with each other as indicated by the dotted
line, a selection may be made out of condensers 27 and
28, so as to tune the multivibrator circuit to the desired
characteristic frequency. The grids of tubes 25 and 26
are connected through resistors 31 and 32 with resistor
24 in the cathode circuit of tube 23. Thus, the frequency
generated by the multivibrator is influenced by the saw-
tooth voltage appearing across resistor 24, i. e. the char-
acteristic frequency is wobbled in the rhythm of the saw-
tooth voltage produced by generator 1.

The transmitter proper, generally indicated by reference
4, comprises a carrier frequency oscillator tube 33, having
its anode circuit coupled with the grid circuit by means
of the usual tuned transformer 34. The carrier oscilla-
tions generated by tube 33 are supplied by means of a
potentiometer 35 to the grid of an amplifier tube 36. The
amplified carrier voltage appearing at the anode of tube
36 is supplied to the grid of a first modulator tube 37.

The wobbled modulating frequency generated by mul-
tivibrator 2 is supplied through a coupling condenser 38
to the grid of a second modulator tube 39. Tubes 37 and
39 have a common cathode resistor 40, and due to the
combined action of tubes 37 and 39, a carrier voltage
modulated by the wobbled multivibrator frequency ap-
pears across resistor 40. This voltage is supplied to the
grid of a driver tube 41, having its anode circuit cou-
pled by means of a transformer 42 with the grid circuit
of a class C power amplifier tube 43. A suitable bias volt-
age for class C operation is supplied to tube 43 by means
of a voltage source, schematically shown as a battery 44.
The anode of power amplifier 43 is connected with an
output terminal 45, a second output terminal 46 being
connected to ground. The ring circuit 5 (Fig. 1) is con-
nected with terminals 45 and 46.

The operation of the above-described system is as fol-
lows. If a certain person is to be called, the characteris-
tic frequency of the person being called is selected by
means of the selecting device 3, so that the generators 1,
2 and 4 are made operative, and a high frequency signal
modulated by the characteristic frequency is supplied to
the ring circuit. This signal is received and detected
in the receivers of each individual carrying one, however
only in the receiver of the particular person being called
is the electromagnetic oscillating system brought into op-
eration, so that this person alone perceives an audible
sound. Upon receiving the call signal he reports by tele-
phone, or goes to a predetermined-place.. ’

Since in the system according to the invention no wir-
ing need be provided except for the ring circuit, this sys-
tem turns out to be cheaper than acoustic or visual call
systems. Due to the great simplicity of the receivers used,
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the system is also very reliable and cheap in maintenance.

I claim: ,

1. A personal call system for selectively calling a plu-
rality of persons individually in an area comprising, a
closed circuit surrounding said area, a transmitter
adapted to supply a modulated carrier having a frequency
between 20 and 50 kilocycles per second to said circuit,
a generator adapted to produce a plurality of low fre-
quencies each characteristic for one of the persons to

¢ be called, means for wobbling each of the low fre-

geuncies produced by said generator, a selecting device
by means of which one of the said low frequencies may
be selected, means for molulating said carrier by the
wobbled low frequency produced by said generator and
selected by means of said selecting device, and a plu-
rality of portable receivers each adapted to be carried
by' one of the persons to be called, each receiver com-
prising means for receiving and detecting the signal sup-
plied to said closed circuit, an electromagnetic oscillating
mechanism mechanically tuned to respond to the low
frequency characteristic for the individual being called
so as to generate an audible signal, and means to supply
the detected signal to said electromagnetic oscillating
system. .

2. A system according to claim 1, in which said elec-
tromagnetic oscillating mechanism operates in a selected
frequency range and in which the wobbling means is
adapted to wobble the low frequencies produced by said
generator through a frequency range greater than said
selected operating range of said electromagnetic oscillat-
ing mechanism.

3. A system according to claim 1, in which said trans-
mitter comprises means permitting it to transmit only
in the presence of a modulating voltage.

4. A system according to claim 1, in which said.gen-
erator is a multivibrator circuit comprising a plurality
of frequency determining impedances, said selecting de- -
vice being conmnected for permitting ssaid impedances to
be selectively connected and disconnected to said multi-
vibrator circuit.

5. A system according to claim 1, in which said means
for receiving and detecting the signal supplied to said
closed - circuit includes transistor means connected as a
detecting and amplifying element. -

6. A system according to claim 1, in which each re-
ceiver comprises an input circuit tuned to the modulated
carriers, a coil having an iron core connected in said in- -
put circuit, said core comprising an aerial for responding
to said modulated carrier, means for maintaining the
aerial in a selected position while the portable receiver
is being carried.

7. A system according to claim 1, in which each of
said receivers comprises a battery constantly providing
power to said receiver and said receiver being free of a
switch for cutting off said power, whereby said receiver
is in constant readiness for receiving said modulated
carrier.
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