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It has been proposed to use for telephone instruments
of the standing micro-telephone type, the normal receiver
of the instrumeni as a signalling device. Such receiver
is supplied during signalling with a suitable voice fre-
quency alternating current and thus produces a signalling
tone which is pleasant to the ear. The arrangement can
for example be such that the receiver is actuated by a
voi‘ce frequency current supplied from the exchange.

* 'The idea to use the normal receiver of the instrument
as a signalling dev1ce however, emaxls certain disadvan-
tages:

(1) There exists a possibility of unfavorably influenc-
ing the transmission data of the regnlar receiver.

(2) By misuse of the instrument there is a certain
possibility of receiving a ring in the ear from the receiver.

(3) Some telephone instruments are provided with
amplitude limiting devices connected in parallel with the
receiver, for preventing acoustic jars from the receiver.
As these devices cause practically short-circuiting of the
receiver for voltages -over -about. three volts, additional
switchhook contacts must be provided for disconnecting
the amplhude limiting’ device, when the instrument is in
ringing condition. :

The purpose of the present invention is fo produce a
signalling arrangement for telephone instruments of the
standing micro-telephone type (with a receiver placed
in the upper part of the handle) in which said disadvan-
tages are eliminated. The casing for such instruments is
now manufactured as a shell of thermo plastic material,
and the inside of the handle of the instrument is up to
now practically uvnused. According to the invention a sec-
ond receiver or a similar sound preducer and an accustic
load (funnel or resomator) connected thereto, are pro-
vided in the handle or in the upper portion of the foot
part, the input impedance of said load at the connection
point to the sound producer being suitably matched to the
acoustic impedance of the sound producer. As a result,
said second sound producer, being especially arranged for
the signalling, can be dimensioned (as regards diaphragm,
acoustic load and so on) solely with regard to its qualities
as an effective signalling producer thus obtaining an in-
creased signalling power. 1t has shown that, with an
arrangement according to the invention, an increase of the
signalling is obtained corresponding to 15 db compared
with the intensity of sound obtained when the normal
receiver is used as signalling producer. Since the sound
producer and the funnel or resonator are arranged in the
handle, which latter has not been utilized before, they
will not increase the total cubic measurement of the
instrument.

The invention will be further described with reference
to the accompanying drawings, which show two embodi-
ments. FIGS. 1 and 2 show a standing micro-telephone
seen from the side partly in longitudinal section. FIG. 3
is a circuit diagram. In FIGS. 1 and 2 the casing 7 is
partly taken away. In FIG. 1 reference & indicates a
receiver placed in the upper part of the handle and 9 a
microphone., In the lower part of the handie a sound
producer i (for example a small loud-speaker) is arranged
having an aperture 3, which is connected to a suitable
acoustic load in the form of a horn 2, whose acoustic
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input impedance at the connection point to the sound pro-
ducer is matched to the acoustic impedance of said sound
producer 1. Such matching increases the efficiency of
the sound producer. The periphery of the receiver cap
is found with holes 6 of a suitable dimension for passing
sound waves from the sound producer 1.

When signalling the sound producer 1 is actuated by
means of voice frequency current of a suitable frequency,
for example 2000 periods per second, sent from the ex-
change. Said sound producer can be connected to the
telephone instrument in the same way as a bell (that is
the sound producer is connected in series with a condenser-
over the line branches}. The voice frequency current
can also be generated by an oscillator arranged in the
instrument and activated by signals coming from the ex-
change. In the case modulated signal current is used
for the signalling the embodiment according to FIG. 2
can be advantageously used. In this case the telephone
instrument may be provided with a transistor oscillator,
whose generated oscillations are modulated by the ring-
ing current sent from the exchange so that a modulated
current is obtained from the oscillator, said current being
supplied to the signal producer 1. The principle of such
an arrangement is shown in FIG. 3.

To the right of the vertical line A—B of short dashes
in FIG. 3 the speech circuit is shown, which is a con-
ventional antiside-tone-connection with a.transformer T
with three windings and a microphone M, a receiver H
and a balance resistance B. 16 and 17 indicate the im-
pulse contact, 18 and 19 a contact for short-circuiting the
speech equipment during the impulsing, 11—15 indicate
the contacts controlled by the switch-hook and R a resist-
ance, which in series. with the condenser C2 forms a
spark quenching circuit for the impulse contact 16, 17.
The speech circuit is connected in circuit when the micro-
telephone is lifted, whereby the contacts 14, 1§ and 11, 12
are closed. To the left on the line A—B, the signal cir-
cuit is shown .which is connected in circuit when the
micro-telephone is replaced, whereby the contacts 14, 15
and contacts 11, 12 are broken and 11, 13 closed. a; and
by indicate line terminals. The signalling arrangement
comprises a direct current generating circuit with a recti-
fier L and a condenser C;. The condenser is charged by
the incoming ringing current during the positive half-
periods of the ringing current, when the line conductor a;
is positive in relation to the line conductor b, During
these positive half-periods current flows from the line
conductor &, through the condenser Cp and through the
resistance R;, through the condenser C, to the line con-
ductor b;. . During the negative half-periods of the ring-
ing current, when the line conductor b, is positive in rela-
ticn to the line conductor 4y, the condenser C; is short-
circuited by the half-wave rectifier L which has a negli-
gible resistance for current flowing from by to a and
practically forms an infinite resistance for current in the
opposite direction. Thus the condenser C, constitutes a
source of potential from which a pulsing direct current
can be derived. . The upper plate of the condenser con-
stitutes the positive pole and the lower plate the negative
pole in the shown emboediment.

The transistor (b, ¢, k) of the oscillator, which is here
supposed to be of PNP-type, has the emitter e connected
to the positive pole of the potential source (condenser Cy),

the base electrode b connected to the negative pole of the
potential source through the winding N, and the resistance
Rs, the winding Ny being parallelly connected to the con-
denser C; and the winding Ny. The coliector k is con-
nected to the negative pole of the condenser C, by means
of a parallel circuit, one branch of which is the winding
N; and the second branch is the signal producer S (cor-
responds to 1 in FIGS. 1 and 2). The two windings N,
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and N, together with the condenser C; and the resistance
R; form the feed-back circuit of the oscillator.

When a ringing signal, which normally is 25 periods per
second, reaches the telephone instrument through the
termmals @y, by the condenser C, is charged during the
first positive penod ‘Wwhereby the emitfer e of the transistor
becomes positive in relation to the base electrode b. Cur-
rent will thus flow in the emitter-base circuit, and since
the- collector. k ‘is ‘also negative in relation to the emitter
e, a current appears in the output cifcuit of the transistor
from-the collector k ‘via ‘the signal producer S and ‘the
Wmdmg Nj to the negative pole "The current through the
winding Ny induces a potential in the windings Ny and Ny
with 'such a direction that the potential of the base elec-
trode b is further decreaséd, whereby the output curfent is
increased and in ‘turn induces a greater potent1a1 in the
feed-back windings N; and N,. The oscillator gives here-

with vorce-frequency oscillations which are modulated by

the ringing sighals, and these modulated oscillations are
supplied to the signal’ producer S, The fréquency of the
pulses - generated by ‘the oscillator is determined by the
mductances of the windings and by ‘the ¢ondenser Cj.

“The ‘modulated current,-which:is supplied to the sig-
nal producer S, consists of a carrier wave oscillation and
two_ side Wave oscillations.
md to"FIG: 2, the handle and the upper-portion of the
instrument are divided ‘aceording to the invention into
two_series-connected ‘tesonators 4, 5 of ‘which one, 4, is
dxrnens:oned so that its resonance
with the “frequency of one “of said two side waves and
the second ‘resonator 5-is- dimensioned so that its reso-
nance- frequency ‘coincides- w1th the frequency of the
second side wave.

“The -acoustic input nnpedance for the resonator 4,
connected to the “sound -producer S, is matched to t‘xe
acoustlc 1mpedance of said producer R

" An"increase ‘of the ‘efficiency is’ thus obtained partly
by the matching and partly by amphﬁcatlon of the s1de
frequencxcs of the ‘signal;

In the ‘embodiments shown in FIGS. 1 and 2 the

mechanical ‘resonance frequency of the sound producer
is sultably chosen so that it coincides with the frequency
of “the “voice freqLency current supphed to the sound
producer.

In FIGS. 1 and 2 the dcoustical load is shown as a
separate resonator. (2 respectively 4) inserted in ‘the
bandle. It is not necessary to have a separate resonator.

In the embodiment accord-

frequency coincides
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The walls of the handle may form a 1esorator of any

shape wanted.

-In FIGS: 1 and 2 the nncrophone 9 is only diagram-
matically “shown " in- the foot part of ‘the insirument.
The foot part-accommodates, of course, also all" the
other ‘mecessary eleciric -components, for -example as
shown in"the publication Ericsson Review, 1956, No. 4,
and possibly also said oscillator and other components
necessary for mgnalhno ‘

I cla1m

1./ In"a standing micro-telephone instrument of ths
kind having a foot and a hollow handle risingfrom
said foot, a telephone receiver constituting a sound pro-
ducer drspo;ed in the upper - part of the handle and a
telephone microphone in the-foot of the instrument, a
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signalling arrangement comprising an additional scund
producer emitting a signalling tone in response to re-
ceiving audio-frequency currents and disposed in the
lower half of the instrument, and an acocustic loading
member disposed within said handle above said addi-
tional sound producer in acoustically coacting rela-
tionship therewith.

2. In a standing micro-telephone instrument of the
kind having a foot and a hollow handle rising from
said foot, a telephone receiver constituting a sound pro-
ducer disposed in the upper part of the handle and-a
microphone in the foot of the instrument, a signaling
arrangement comprising an -additional -sound producer
emitting a signaling tone in response to receiving audio-
frequency currenis and disposed ‘in the lower half of
the instrument, and an acoustic loading member dis-
posed ‘within® said handle, said additional sound pro-
ducer being disposed closely adjacent ths lower: end of
said’ 1oadmo member, the input impedance of the’ 1oad:
ing. member at said end being matched to the acoustlc
impedance of said additional sound producer. '

3. A micro-telephone instrument accordlng to claim 2
wherein said acoustic loading member is in the form
of ~a" funnel extending lengthwrse in ‘said handle, the
narrow end of said funnel facing said addltlonal sound
producer.

4. In a standing mxcro-telephon instrument of the
kind having a foot and a hollow handle fising from
said foot, a telephone receiver consntutmg a sound pro-
ducer "disposed in the upper part of-the handle and a
microphone in the foot. of the instrument, ‘a signaling
arrangement comprising an additional sound ‘producer
emitting a-signaling tone in response to receiving atidio-
frequsncy currents and disposed in the lower half of
the instrument, said audio-frequency currents being gen-
erated and ‘modulated in the instrument by the ringing
current transmitted to the instrumént from a teleplione
exchange, and  an acoustic loading member disposed
within said handle above said "additiondl sound pro-
ducer in acoustically coacting relationship therewith, said
acoustic ‘loading member including two resonators con-
nected in series, one of said resonators having a reso-
nance frequency coinciding with one’ of the two side
frequencies of said modulated osciliations and the other
having & resonance. frequency ..omerdlnc Wltn the ‘other
side frequency.

5. A -micro-telephone instrument accordmv to claim 1
wherein said handle at-the top thereof includes apertures
leading into the hollow handle for passing sound waves
emanating from said additional sound producér.

6. A’micro-telephone instrument according to claim 1
wherein said additional sound producer has'a mechanical
resonance frequency - substantially eoinciding with the
frequency of the audio-frequency carrents exciting said
addmonal sound producer. )
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