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The object of this invention is to provide an . '
amplifier, which when used in combination with a dynémic ’
microphone, is capable of being used in direct substitution

for the well-lmown carbon granule trangmltter used in

telephone subscribers! kandsets and like appllcatlons.

. Carbon granule transmitters have been used in
Ltmlep‘fxone work for many.years. However, there has now arisen
the need to replace thig type of transmitter with one ,

exhibiting superior 1life and charactcristics, that 1s, a
_dyriamic micréphone, The problems attendamt upon ‘this _
substitution are many. They will be oqtlined briefly for
a clearer understanding of the features and advantages of
the novel amplifier to be descrived herein,

\ It is well Imown that s dynamic microphone does not
lpossess the high "gain" of the carbon granule transmitter,
It is neceasary, therefore, to provide an amplifier to.1ift
the signél level to an acceptable level, Where the quesfion
of direet and compatible substitution arises, as it does in
telephonc work, not only must the overall transducer gain

_be substantially similar, but the replacement item(s).

must accept working conditions determined by existing plant.

In the case of telephone plant, these conditions impose

appreciable difficulties in the design of a suitable amplifier,
For exauple, in the Australian Post Office telephone
system the noiminal pover supply is 50 volts DC, the limits

being 46 - 52 volts, This power supply is provided from a

‘source having zero internal impedance, and is applied to a

subucrlber line through exchange equipment having a minimum
current requirement of 25 mA, an intermal resistance of
400 ohmg/minimum and an inductive reactance which 1s‘high

in relation to the signal load circuit connected in parallel
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. therewith. The nominal value for the signal load is
600 ohms, capacitively coupled. The minimum ogtput signal
" developed across the exchangze load is 1.8 volts P-P; or a
current of 3 mA p-p iﬁ%o the nominal 600~ohm load,

The two wires conﬂecting a subscriber to the exchange
may have 2 to§a1 resistance of any value up to an upper limit
of 1100 ohms. This means that ag‘far as the amplifier is
concerned, the power supply can have an effective source
.impedance'in the range 400-1500 oﬁms, and the load can have
a value in the range 600 ~ 1700 ohms, assuming ‘a nomlnal 600.
ohms in the exchange equipaent. In fact, because there can be
appreciable departure from the nominal value, the actual
effective range of 1cad value is accepted as 150-2300 ohms,
Compatibili%y considerations call for & D.C. current'into
the subscriber circuit from the exchange of not more than {20
mA, and preferably not more tham 80 mA, - V

Under the varying conditions just described, tﬂe
emplifier must provide the minimum output stated when

_'driven from a low-impedance microphone (say 15-50 ohms).

The power supply for the amplifier and the output signal

must travel over the one subscribver palr (1ine), as is
customary, and there 1s a further requirement that the
amplifier must be—Bble to accept & reversal of DC polarity
on the line.
It is clear from the foregoing that the design of

a suitable amplifier for this application presents many

" difficulties. These difficulties are increased still
further when other more obvious requirements are considered.
For 'example, thé amplifiér must be éimple and cheap, as very
large quantities will be required, and it must be very tolerant

to component parameter tolerances. ‘21 9 o 2
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According to this invention a telephone transmitter
emplifier is characterised by the fact that it functions as
& constant voltage device in respect of the DC supply'and
és a constant current device in respeet of signa1[¥g§£¥ft

According to ﬁ further development of this invention,
the amplifier is_characterised by the connection of &
‘plurality of current—steefing diodes between the enplifier
circuit and the telephone 1ine; |

According to'a further development of this invention

" the amplifier é§§£¥gées a resistor which is effecti#ely in
geries with the telephone line,

One example of a telephone transmitter amplifier in
accérdance with this invention 1is shown in the accompanying
diagram. The example of the novel amplifier 1s shown in
area A of the diagrem, whilst areas B and C show respécfively
fhe subseriber line and the simulatéd associated ‘exchange
equipment. The exchange equipment includes the nominal 600~
ohm load, which is capacitively coupled. The subsc;iber

line L may, as mentioned above, have any value up to
.

1100 ohms. ‘ | gl R

-~

In the example of a novel amplifier'showﬁ in érea
A of the diagram, two transistors T1, T2 of opposi£§' .
conductivity type are direétly coupled, The dynamic
microphone ﬁ is connected in the emitter circuit of
transistor T1, in series with a resistor R3., The base of
transistor T1 is connected to a potential divider consisting
of resistors R1, R2, and is decoupled for alternating
(Signal) variations by capacitor C1, The effective load
for the. collector of transistor T2 is RS + L + the exchange
equipment, shunted by the first stage of the amplifier.

However, the impedance presented by this first stage is
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comparatively high and can therefore be neglected for
general purpcses,
The cormestior cf tae first stage of the emplifier
directly to the collector -of transistor T2 together with
the direct coupling betﬁeen the two tramsistors themselves
produces vefy héavy DC feedﬁack. This in turn results in a
constant value of the - voltage developed across the éupply
ingsut to.the amplifier, that is, between the collector and
emitter of T2, This renders the amplifier independent of
line length and other variations and ensures that the
amplifier always receives the designed operating voltage
by allowing the amplifier itself to adjust for the design
voltage by varying the emitter-—to-collector impedance of
transistor T2, This overcomes & number of problems aésociated
: with‘the power supply,.such as Va:iation of component
' parameter tolerances, variation of line length, variation of

. supply voltage and variation of supply voltage source
i‘ .

impedance.,
Although heavy DC feedback is used in the ampllfier,

-—there is no AC feedback. This means that the ocutput
. impedance of the amplifier for signal variationé is high

jn relation to the impedance formed'by R5, L and the exchange

equipment. This results in the amplifier behaving as a

constant current source as far as the output signals are

concerned, and this reduceé the effect of line-length
"yariations on the signal developed across the nominal

600-ohm load,

Phe use of R5 is optional. It is useful in some
cases_to reduce the amount- by which current flowing into the
subscriber circuit from the exchange equipment will vary,
but hﬁs J1ittle or no effect on the basic operation of the

.amplifier as already described. The diodes D1-D4 nerform
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a inown functionlas steering diodes and ensure that correct
‘nolarity is alwajs applied to the ampllfler irrespective
of uolarlty on the line,

It is seen. that the novel amplifier substantially
overcomes the ditvicuelt and unneual problems presented by the
application for vhich it is intended. Furthermore, as
éan be seen from the ecxample described herein it . is p0551ble
‘ to reﬂllse the amplifier with a small number of low-cost
components, or with a correspondingly simple 1ntegrated;

circuit component,
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THE CLAIMS DEPINING THE IEVENTION ARE AS FOLLOUS :—

1. A telephoxe Eransmitts; amplifier character-
ised in that it funciions as a constant roltage device in
respect of its DC suppiy and as a constont current device in
respect cf signal output, wherein the circuit of said amplifier
comprises first and second tra ansistors of opposite conduct-
ivity directly coupled, and wherein a dynamic microphone is
commecied in series with the emitter circuit of the first
transistor and a first resistor, the base of said first
transistor being connected to a potential divider comprising
second and third resistors and being also decoupled by a
capacitor adapted to pass signal currents. | o e

2. 4 telephone transmitter amplifier as claimed
in claihe1, wherein a plurality of current-steering diodes
is comnected between the eircuit of said amplifier and a

telephone line.

3. A telephone transmltter emplifier as claimed
-.in claim 2, wherein a resistor is effectively in series with
said telephone line. ) -_ '

4. A telephone transmitter amplifier as claimed
in claim 1, wherein the first stage of said amplifier circuit
is connected directly to the collector of a second transistor,
and wherein said trans;stors are directly coupled so as to

produce sufficiently heavy DC feedback to result in a constant
" value of the voltage developed across the supply input to
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sald amplifier between the collector and emitter -of said
sceond transistof.

50 4 telephone transmitter amplifier as claimed
in claim 4, wherein the emitter—to-collector imbedance of
said second transistor is adjustable.

6. 4 telephone transmitter amplifier as claimed
in any one of the preceding claims, characterised by the
fact that the amplifier is constructed as an integrated
circuit, . ' ‘

7. A telephone transmitter amplifier substant- .
ially as_described‘with reference to the accompanying |
' dfawing. o - ' B
V DATED this 21st day of August, 1968,

AMALGAMATED WIREIESS (AUSTRALASIA) LIMITED.
Attomey: B. W. NORMAN '

Aatlow Instimre of Pawent Atrorneys of Auscralia
of EDWD., WATERS & SONS
SYDNEY
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