GENERAL

PURPOSE
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- A 1 watt output audio amplifier,
suitable for equipment festing or
for general use.

By F. C. Judd.

smaLL amplifier has many applications in

the electronic construction workshop or in
the home generally and can, in fact, be regarded
either as a valuable piece of testing equipment
or simply as a piece of audio gear. It can be used
for testing or using any radio or clectronic
equipment that normally has no amplifier e.g, a
radio funer or a signal gcnerator and in other
ways such as testing microphones, gramophone
pick-ups and tape record/replay umnits ctc. or
for guitar practice with electric guitars.

The amplifier described here is guite easy to
build even though the circuit may look a little
complex because of the mixture of pnp and npn
transistors. The- amplifier will provide up to
1 watt output intoc an 8 ohm Iloudspeaker
although any small speaker of say 5 to 15 ohms
can be used.

Two inputs are provided one being rated at
S5mV which is suitable for low level signal
sources such as 20Q ohm microphones or guitars
whilst the other input, because the impedance
is fairly high, can be used for ceramic or crystal
pickups, radio tuners or the output from a tape
recorder ctc.

Both inputs are connectéd to the first stage of
the amplifier via a gain control (VR1) so that
signal levels can be adjusted to prevent over-
loading. The frequency response of the amplifier
is —3dB at 100Hz to —3dB at 10,000Hz, not
hi fi but certainly very acceptable for many
applications.
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CIRCUIT

The circuit is shown in Fig. 1. One input (SK1)
is taken via R1 which 1s an attenuator to provide
an input sensitivity of about 500mV and alse a
fairly high input impedance. The other input
(SK2) goes straight to the gain control VR1 and
has a sensitivity of SmV for 1 watt output from
the amplifier.

The input traasistor (TR1) which is an npn
type, acts as a pre-amplifier and as a d.c. dif-
ference amplifier comparing the voltage derived
from the potential dividing network R6, R3 and
R2 with the voltage appearing between TR4
emitter and the common earth or positive supply
rail. The high loop gain of the circuit keeps the
small diffcrence between these two voltages
constant so that one has a definite relationship
to the other regardless of spreads in the charac-
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Fig. 1. Complete circuit diagram of the General Purpose Audio Amplifier,

teristics of the transistors and small variations
in component values. Negative feedback is taken
via RS and C4 from the output stage to the
emitter of TR1. ;

The amplifier circuit is powered from a 9V
positive earth supply provided by transformer
T1, the bridge rectifier D1-D4 and smoothing
capacitor 7. Note that as the amplifier draws

c1 10uF elect. 12V
C2  100uF elect. 12V
C3  800xF elect. 12V
C4a  0-01uF

CS5  500uF elect. 12V
C6  500uF elect, 12V
C7 2,500x«F elect. 12V

Variable Resistors
VR1 10kQ2 log. carbon
VR2  100Q skeleton preset

Semiconductors

TR1 AC127 germanium npn
TR2 AC128 germanium pnp
TR3 AC127 germanium npn
TR4 AC128 germanium pnp
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'I'Alll‘ Miscellaneous

,
Components....
AR o0 R Q)
Re 15k w20 SHOP
R3 15kQ R8 1:5kQ
R4 0-5Q R9 560
RS 2-2kQ R10 1k
All £10% 1 W
Capacitors

a fairly large current at peak power levels (for
a miniature transformer to supply) the trans-
former chosen has two 6V secondary windings
which are connected in parallel to maintain the
peak current requirements. If any transformer
other than the ome specified is used, it must
have a 6V winding capable of supplying about
500mA current.

D1-D4 BY154/CS| or similar 50V, 0-5A bridge
rectifier.

SKi Single phono socket

SK2 Single phono socket

SK3 Two-way connector for LS1

LS 8015 to 8 inch moving coil loudspeaker
capable of handling 1W. (5 to 180 can
be used).

T1 240V primary 6V, 500mA sccondary
(Eagle type MT280 or similar—see
text).

S1  Single pole mains on, off switch,

LP1 Mains neon indicator (incorporating
resistor)

Case, 7 x 5 x 3 inches—universal chassis

parts CU158 (2 off) CU145 (2 off), CU147 (2 off),

control knob, heatsink clips, standard TO1
type (2 off), 0-15 inch matrix plain perforated

Veroboard, 5 x 4} inches and 3} x 2} inches,

aluminium angle for fixing brackets, con-

necting wire, 3 core mains lead and fused
plug, 4BA fixings.
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Fig. 2. Front panel details,

Fig. 3. Layout and wiring of the amplifier com-
ponent board.
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Fig. 4. Layout and wiring of the power supply.

CONSTRUCTION

The prototype, as shown in the photographs,
and Figs. 2 to 5, was housed in a box measuring
7 x5 x 3 1nches made from Home Radie univer-
sal chassis parfs. Any similar size box can he
used. The front panel, which carries the amplifier
and power supply cirenit beoards. @ well as
input sockets and gain control should be made
up as shown in Tig. 2.

The amplifier itself is arranged on a plain
perferated civcuit board measuring 5 x 4% inches,
as shown in Fig. 3. Great care must be taken over
wiring because of the d.c. coupling used through-
out and because two transistors are pnp and two
are npn and can only be differentiated by their
type number viz: TR1 and TR3 are npn (AC127)
and TR2 and TR4 are pnp {AC128). Cannections
are shown in Fig. 3 together with details of the
heatsink for TR3 and TB4. Double check the
wiring and particularly the position and connec-
tion of the transistors.

The small heatsink used on TR3 and TR4 is
not suitable for continuvous operation when the
amplifier is enclosed in the aluminium case. To
overcome this a small bracket should be fixed
to the heatsink and this brackel screwed to the
case by means of a self tapping screw. This will
ensure that the unit is kept cool at all times.

The power supply 1S assembled on a circuit
board measuring ‘34 x 2% inches as shown In
Fig. 4. This is fairly straigbt forward bui note
the parallel connection of the two 6V secondary
windings of the MT280 transformer T1.

The two circuit boards are positioned as shawn
in the photographs and wired up as shown in
Fig. 5, which alse shows the connections to the
panel compeonents; VR1 (gain control), the two
input sockets, the loudspeaker terminals and
mams on-off switch etc.
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Fig. 5. Layout and wiring of the complete
amplifier. Shown for clarity, with boards
removed.
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TESTING

It would be best to first check the power
supply voltage by disconnecting the negative rail
from the amplifier board and measuring the
voltage between the power supply negative and
positive i.e., across C7. This should be about 9V.

If a milli-amp meter is available connect at the
starred point in Fig. 5 ie., between the power
supply negative (C7) and the negative rail of
the amplifier board. With the supply on and with

VR1 turned off, the current to the amplifier.

should be set to about 12mA by adjusting the
preset VR2. If no milli-amp meter is available
set VR2 with its slider to midway position.

Those able to check voltage and current
should be able to obtain readings approximately
equal to those shown in Table 1.

Table 1: Amplifier Test Measurements

Measurement Current
Supply standing current
(no input signal) 10- 15mA
Supply current (maximum
power output) 100-150mA
Measurement (no input) Voltage
Supply gV
TR1 base 4V
emitter 4-2V
collector 0-4V
TR2 base 04V
emitter 0-25V
collector 4-8V
TR3 base 4.8V
emitter - 49V
collector ov
TR4 base 52V
emitter 4.9V
collector - v

As mentioned earlier the loudspeaker may be
any small 5 or 8 inch type of 5, 8, or 15 ohms
impedance (preferably 8 ohms for optimum per-
formance) capable of handling 1 watt. It should
be housed in a suitable enclosure which may be
a plywood box of about 12 by 12 inches (front)
by about 6 inches deep and closed in at the back.
The amplifier will operate well with the MW/LW
Radio Tuner (described in September 1972 E.E.)
and could be used for monitoring during tape
recording as well as the various applications out-
lined at the beginning of this article.
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SAFETY

When operating the amplifier the loudspeaker
should not be disconnected, nor should the out-
put be short circuited as this could result in
damage to the output transistors.

The amplifier should be connected to the
mains supply by way of a three core mains lead
and a mains plug fused at !> amp. The chassis
of the amplifier should be earthed as shown and
the unit should not be used with any a.c./d.c.
equipment such as a television or older type
valve record player, unless it is fitted with
proper amplifier output socket. O]

Good
GOompanions...

PE (®

Yes indeed, Practical Electronics and Everyday
Electronics are very good companions.

Under a single editorship, these two' magazines are
planned to complement each other.

Together they cover the widest needs of amateurs—
from the elementary to the advanced levet—for up-to-
date technical information and sound practical
desipns.

The April issue of P.E. is now on sale. Itincludes these
two simple projects,

A Security Alarm for the home

A Mains Powered Battery Eliminator.

The May Issue of P.E. ont sale April 13 will feature a
Push Button Stereo Tuner. This design uses
ready-made modules, and can therefore be built by the
average constructor in only a few hours.

This issue will also contain a Free Wall Chart
giving details of electronic display devices.

Yo avoid possible disappointment, place an order.
with your newsagent now.

PRACTICAL

ELECTRONICS
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