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Chapter 15

AUDIO WARNING UNIT, S.T.C., TYPE Al205
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Introduction trunsistors.  Four of  these transistors an

l. The audiv warning unit  (Slores Ref.
AC7Z3631) may also be known as Electronic

Fire Bell 107 LRU.G1A or 3 the letter A or

I3 merely denoting the tvpe of transistors
employed in the ecircuit. It is a component
of the centralised warnming svstem which has
been introduced in Service aireraft to provide
anral and  visual warning ol fre, scrious
idefects in vital services, or other emergencies
necessitating immediate action by the airerew
to avert disaster. The visnal warning is given
by the illumination of the warning light tor
the service aflected and by the intermittent
flashing of two red lights, positioned to ensure
that the pilot’s attention is drawn to them
whenever they operate.

2, Theaural warning is pro-
vided by the audio warning

TRANSFORMER TRANSISTORS T PITOH COMTROL
unit which gen :-;rla tes a sound, fr\ﬁ‘ |
= z ¢ Cclanging ot a [ NOLUME
similar to the clanging | el Y

fire bell, when the unit s
switched on by a connection
from the centralised warning
circuit,  This sound 1s fed
into the pilot’s headphones
through a high speed relay
which breaks the normal tele-
pheone circuit and substitutes
the fire bell.

Description
3. The unit consists of «
circuit arrangement of  six
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Fig. 1.

connected  such as to form two multi-
vibrator tvpe oscillator circuits, one to
represent  the ringing  pitch of  the bell
(transistors X1 and X2) the other to produce
the “clapper 7 action (transistors N3 and
X6). The remaining transistors, X3 and N4,
are used m o the output circuit, N3 being the
output t 1stor, while N4, under the action
of the clapper muluvibrator eircuit, modu-
lates the output to produce the characteristic
sound of a hell in the pilot’s headphones,

4. The prst multivibrator operates in the
region of 1Ke/s and is fed into the output
transistor, in the collector of which there is
a transformer tuned to approximatelv 3 Ke/s.
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View of unit from above (cover removed)
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This suitably accentuates the
harmonic content of the wave-
form and, in conjunction with
the damping and resonance
characteristics of the pilot’s
headphones, produces a sound
which corresponds to the ring-
ing of a bell. The frequency of
thigmultivibratorisadjustable
hv a potentiometer which 1z
called the prTen control,

5. The " striking " compon-
ent of the re qu]rul bell sound
15 provided by the second
multivibrator which operates at about 6 cfs.
This oscillator 1s arranged to modulate the
pitch oscillator output in a sawtooth fashion
designed to represent the sharp strike of a
mechanical clapper followed by the slow di

iz
away, or decay, before the next strike. The
amount of decay between ecach strike 1s
adjustable by a control referred to as the
STRIKING contral ;o this control is provided
partly to take up tolerances and partly to
sive an adjustment of guality to suit indi-
vidual requirements.

6. A third control, known as the voLUME
control  limits and adjusts the maximum
audio output ol the unit,  All the controls
are accessible after removal of the cover.

OPERATION

General

7. With the eircuit arrangement shown in
. 3, a small current Aow in the emitter-base
cireuit ol each transistor causes an ;mmliﬁt‘{]
current to flow in the emitter-collector circuit.
When no current Hows in the cmitter-hase
circult, the emitter-colleetor cirenit does nol
conduct.

Pitch multivibrator circuit

8. When 2030V d.e. 15 applied to the unit
via terminals A and B, the current flow in the
emitter-hase circuit is approximately 1 mA.
since the current gain is 30 to 100, the current
in the emitter-collector circuits tries to ris
to 2t to 100 mA. (_J||\'i|\il~&]_\' this cannot
happen since the voltage which would exist
across the collector resistors, i thig current
was flowing, would exceed the input voltage
What actvallv happens is that transistor XI
bottoms, 1.0, Lhe collector \'nlt:l;_{{' Tises to
cqual that of the emitter and settles at that
vithie,  Transistor N2 is prevented from
hottoming by the action of the " starting ™
cirenit,

Fig. 2. Unit viewed from below

9. The condition of the pitch muliivibrator
circuit shortly after voltage 2 applied is
therefore, that transistor N1 iz conducting
maximum current and bottomed, whilst X2
is conducting less current and prevented from
bottoming by the Jow potential existing at
the lower end of resistor R18. Resistor RIS
;'mrl capacitor (7 form the starting circuit,

he charging « I uit current for C7 causing an
initial large voltage drop across R18 which
holds the collector of X2 negative.

10. Since transistor X1 ois bottomed, o
positive potential is applied to capacitor 2
which initially carries the base of N2 positive,
With its base at a positive pote
current flows in the emitter-hase circuit of
X2 and, theref no current flows in the
emitter-collector cirenit | in this condition
the transistor is sald to be cut=off. As C2
chiarges, the base of X2 becomes increasingly
negative until finallv the emitter-collecton
circuit again starts to conduet, Since €7 is
also nearing its fully charged condition, the
lower end of f\l‘\ is at a higher potential than
lJTI‘]f" a1y : ; Torid .

N2 to ris
collector

ntial, no

L. Capacitor C1 thus recelves a positive
charge causing a positive surge to be apphed
to the base of X1, This positive surge canses
N1 to cut-off. N1 collector now [alls Lo earth
potential  because no  current is flowing
through R3 and capacitor 02 discharges.
The discharging action of C2 carries the
base of X2 even more negative and th
emitter-collector circuit rapidly passes maxi-
mum current.

12, The base of X1 travels negative as
capacitor C1 charges Hmi] eventually N
conducts once more. Capacitor (2 com-
meneces to charge, N2 base is carried positive
-off. This regenerative swifching

RESTRICTED



A.P.4343E, Yol. |, Sect. I8, Chap. 15 (AL, 115}

T T Herv
| | “
RIT = Ri8
2680 TR T
|
M A Bapt
b . ..RSEJ | (:mo 2 o
oty 1
= ) =
rn‘é“. H!‘:é L ps
= RISK
LYAN] == - ta
i s Mn%’ miw
: i/!?\! j; & - /9 ZRI0
\_ﬁ_\:/ \AJ EeakZern
8K su - o
N A i 28
AT R (P 5
K I
2oCl c2 / 2T \ A
g 5T X3 \ex " ;&fie:/ DECAY S W //
14 1 .
Rvi 4 2 |
20K3 PiTck \
" A5 204
A2 a3 il RS d\"i i “]:i?m‘
2 2 g 2 ¢3S “Re 2 Ril £ = R &RIS
-5K2 15K S |okE 222 B0z = 2 : e R
Al 4 ‘ 2 1% = 27K ZISKZISK
2263 i i
| -VE
b6 ¢ ’ A

OUTPUT

Fig. 3. Circuit diagram

procedure is repeated continuously at «
frequency dependent upon the value of (1
and C2 and the base resistors of X1 and X2,

Striking multivibrator circuit

I3. This cireuit operates i exactly the
same manier as the pitch cireuit except that
the values of capacitance and resistance are
such that the frequency of oscillation is
approximately 6 ¢/s,

Output and modulation circuit

1=1stors 1 each

4. The outputs [rom the trar
of the multivibrator cirenits are  passed
through rectifiers MR1, MRZ, MRS and
MR4. These rectifiers are, in effect, shaping
diodes since they cut off the negative half
of the output wavelorm and leave a triangula
pulsing output from each transistor.  The
putputs from the two transistors i cach
multivibrator cireuit are combined and, sinee
they are anti-phase, the resulting wavetorm
is triangular in shape but not intermittent
as before.

I5. The pitch circuit output is applied to
the base of the output transistor N3 and
varies its potential, thus varyving the current
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in the emitter-colloctor civeuit. If this outpit
were not modulated by the outpur of the
striking eireuit, a steady note in the pilot’s
headphones would result,

16. The output from the striki multi-
vibrator is applied to the base of & modulating
transistor X4, the cmitter of wlich is con-
nected to the emitter of X3, The base ol
X has its potential varied by the output of
the striking multivibrator and, conscquently
the emitter-collector current 1s varied also.
The decav or striking potentiometer RV3,
adjnzrs the base-hias potential ol X4 which
has the effect of varving the amplitude of the
emitter-hase current.

17. VWhen N4 is conducting  maximum
current i, i effect, by-passes current from
the output transistor X3, causing the output
of X3 to be modulated from maximum o
minimum  at a frequency of 6 s This
modulated output is applied to the primary
of the output transformer TRI1, which is
roughly tnned to the third harmonic (34
Ke/s) by capacitor €3, The reason for this
tuning is that it produces a note which is
more characteristic of the tone of a bell,
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18. The overall operation of the unit is,
then, that the pitch cirenit produces a note of
similar frequency to that of a bell, and is
modulated to a sharp maximum, dyving away
to o minimum by the action of the striking
cireuit,  The result 1s a sound in the pilot’s
headphones similar to that of o " clapper ™
striking a hell and the note slowlv dving
AWAY
SERYICING

19.  With the unit energised, the output into
the pilot's headphones should be adjusred by

the three potentiometers to most realisticalh
simulate the sound of a fire bell. The striking
control (RV3) provides the correct die-away
between individual strokes of the 7 hell”
The pitch control (RV1) adjusts the tone of
the “ hell 7 while the volume control adjusi=
the audio output,

20. The vmt should be switchied on and of:
severdl  times, ensuring  that it operates
correctlv each time i is energised, Le. both
striking and piteh mualtivibrators operate.
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