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VOICE-OVER UNIT — INTRODUCTION & BLOCK DIAGRAM

INTRODUCTION

The Voice-over Unit, UN4/4, enables the gain of a main programme chain to be
reduced by up to 20 dB in response to a second (voice-over) input signal. The

SPECIFICATION

voice-over signal is not mixed with the main programme chain signal. The
UN4/4 is connector-compatible with the AM6/7 and the AM6/14.

The UN4/4 may be ganged for stereo operation.
The UN4/4 is constructed on a CH1/26B chassis with index coding-peg positions
50 and 69 aligned with plug A.

INPUT PROCESSING

Provides d.c. isolation and r.1,
filtering,

A front panel gain control allows for
variations in input level over the range

MAIN CHAIN

Input: Source impedance
Volume
Impedance
QOutput: Load impedance
Volume
Self-limiting level
Distortion
Noise
Frequency response
Impedance
Gain reduction range
Gain recovery rate
VOICE-OVER
Threshold
MAIN CHAIN

300 ohms (the UN4/4 normally bridges a
600-ohms circuit, or under test it should be
terminated in 600 ohms).

—30dB to —10dB

11 kilohms

600 ohms

—-10dB

+10 dB

Less than 0.2 per cent

Less than —67 dB, measured broadband
and peaked to 6 on a T.P.M. (e.g. EP14/1)
+0.5 dB with respect to 1 kHz from

20 Hz to 20 kHz.

less than 60 ohms

20 dB

40 ms to 300 ms.

—12 dB or +8 dB

CONTENTS

Introduction, specification

Block diagram

Physical layout, alignment

Main chain circuit

Voice-over cirguit

AM1/50 circuit

Rectification and ganging circuit descriptions

UN4/4

1

—30 dB to —10 dB of programme volume.

VOLTAGE-COMTROLLER
AMPLIFICATION
Produces gain which is variable over the
range from 11 dB to 31 dB depending on
the control voltage input.
Control voltage Gain

0.6 valt 31dB

6.0 volts 11dB
The gain is inversely proportional to
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OUTPUT PROCESSING

Provides —10 dB programme volume

inta 600 ohms load.

Main
Input
I Stereo
. Ganging
&
Voice-over
Input
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/

24v

VOICE-OVER INPUT PROCESSING

Provides d.c. isolation and r.f, filtering. ==

The voice-over threshold is selected
by means of a strap on socket B.

POWER SUPPLIES DERIVATION

From a floating 24-volts supply, provides
outputs of +12 volts, +5 volts, —5 volts
and —12 volts with respect to a 0 volt
rail. It also provides an accurate
reference output of —5.6 volts.

=56V

PEAK DETECTION

Gives an output which is a peak rectified
version of a mixture of the voice-over
input and the main input providing that
it exceeds about 0.6 volt,

VOICE-OVER THRESHOLD CONTROL
VOLTAGE DERIVATION

Provides a pre-settable active attenuation
of the reference voltage.

VOICE-OVER CHAIN

CONTROL VOLTAGE SMOOTHING
Produces a d.c. output equgl to

its peak input, or to the stereo ganging
input, whichever is greater..

It also controls the gain recovery rate

— which may be set between 40 ms

and 300 ms.

the control voltage.

CONTROL VOLTAGE PROCESSING
Limits the control voltage to less than
6.0 volts and filters out changes in

this voltage at frequencies above 1 kHz.

METERING

Produces from the control voltage, a meter
voltage which is proportional to the gain
reduction in dB.
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E (@) 4 R203 Y tR202 1. Check strapping for voice-over threshold.
LA -ozos S SKB14 — SKB15 = + 8dB
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R219 = 21 cao1 c202 |2 /b\ SKB13 — SKB14 = —12dB
R217 N ke Z % TR201 2. With no input signals, set R134 to give + 0.60 volt at pin 5 on the AM1/50.
R221 e —_— i.e. pin 131 w.r.t. pin 130
TF‘EOG e Ee ¢ 73203 3. Set R216 to give a reading of O dB on the meter.
2 » AN M Vb Vb |0 IQ 4. Apply a 1-kHz signal to the voice-over input at 18 dB above the selected
8  R214 B £ 9 o> inend L |8 voice-over threshold.
- £ "] R209 =
- 8210 Check that there is 4.8 volts at pin 5 of the AM1/50 and set R222 to give
R215 54 | e + a reading of 18 dB on the meter.
o L o 5. Remove the voice-over input signal and apply a 1-kHz signal at —10 dB to the
o . P i . 4
S o bl 1 o] o 00 F main chain input which should be terminated in 600 ohms.
- % RS 5w Set R1, the front panel GAIN control, to minimum and set R115 to give —10 dB
Q) =¥ i
n 00 into 600 ohms.
§ 6. With the main input level set to its normal working value, set R1 to
give an output of —10 dB.
Note: numbered blue arrows refer to numbered steps in alignment
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PLB3
. Main
Input
PLB4

MAIN CHAIN

FILTER

Attenuates r.f. signals

101

EMITTER FOLLOWER
+12v

ISOLATION AND GAIN CONTROL
The gain control allows for inputs
in the range from —30 dB to —10 dB

T 105 106

R1O1
22k
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102
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AL/
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o +12v
2R;k BC109
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—12V
LGESMSC 145 ov

MAIN CHAIN INPUT PROCESSING

VOLTAGE-CONTROLLED
AMPLIFICATION VOLTAGE CONTROLLED
AMPLIFIER
+12Vv

7 |3 |4

8-dB ATTENUATOR
147 R110 R112 111113 114 o s le OUTPUT PROCESSING
[ }—0—0 o

(see page.6)

3

PLB11
f 9 |5
ov
R18
ov r 600
=12V Output
9 Cc1
10n
—12v . PLB12
R115 is set to give an C!Hif R120
o/p of —10 dBm 470 390
-12V
M
Y
Main Input to Control Voltage from
Control Chain Control Chain |
(see page.4) (see page.5)
REF TYPE BASE
TR101 BC109 c
TR103
b e
TR104 BFY52
view on leads
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from Main Input
Proeessing
(page.3)
v .
PEAK DETECTION
VOICE-OVER INPUT PROCESSING [ FULL-WAVE RECTIFICATION (see page 7)
SUMMING
R159
| 155 AOT. 156
| | R128
12
EMITTER FOLLOWER MIXING R124
+12V A portion of the main chain signal is added to 33K
FILTER VOICE-OVER THRESHOLD SELECTION provide limiting. 15k
Attenuates r.f. signals PLB13 PLB15 PLB14 R104 HALF-WAVE RECTIFICATION R127
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R202 —12v R208 < -5V VOLTAGE DERIVATION ———
2k 3 > Tk
12k TR204 TR205
BC109 BCY71 R134
R204 V%
- 12k = SR 324 SHe Y0106 D105
210 _\_ll Lli W9 20k 27k 1N916 [ IN916
Es D201 R210 R209 ov .
VZ5-6M4 10k 200 R134 is set to give 0.60 volt ei0h
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VOICE-OVER — CIRCUIT (ii)

UN4/4

CONTROL VOLTAGE SMOOTHING

PEAK VOLTAGE FEEDBACK
R137

COMPARATOR

+12v
R157

—_—
e

8| IC105
LIC74BCS

If the input signal exceeds the fedback
voltage, a negative going pulse is
groduced.

CONTROL VOLTAGE PROCESSING

IC108

R143 L103 LIC741CS

stereo
. gang
{ PLA11
135
GANGING (see page 7
R142
T ev—
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EMITTER
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STORE FOLLOWER
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125
R2 GAIN RECOVERY
- 100k R2 adjusts the gain
,‘;1;3:; 124  recovery time in the
range 40 ms to
300 ms.
R145
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Control Voltage to

— Main Chain
%%%I (see page.3)
ov V5
R143, L103 and C119 form a 1-kHz low-pass 1N916
filter with a cut off of 12 dB per octave. The | oV
output is limited at 6 volts. ‘
| METERING
LOGARITHMIC AMPLIFIER METER AMPLIFIER
The output voltage of this IC
is proportional, over its normal
range, to the logarithm of the +5V
input voltage,
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6 UN4/4

AM1/50 VOLTAGE CONTROLLED AMPLIFIER

CHANGES

VOLTAGE CONTROLLED AMPLIFIER

AMPLIFICATION

1 C1 R1
SIGNAL INPUT © —J—
68 an
SUPPLY CONNECTIONS
7 + 12V
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o ov
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e —12v
VOLTAGE CONTROLLED FEEDBACK
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R5, R6 and C3 provide d.c. negative
feedback.
From R3/R1 and R4/R2:

Vep

20,0935 Vg Vg

gain

1 Ve
gain
If Vg

gain

5Vin
Vo/Vin
53.5/V oy

0.6 volt
39dB
6.0 volts
19 dB

—{|——— output
+is

REF TYPE BASE
1 8
IC1 |LIC748 =12V
_1 V...
£ 5
1 14
IC2 |LIC795
7 8
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DESCRIPTION OF RECTIFICATION AND GANGING CIRCUIT

HALF-WAVE RECTIFICATION
The gain of an operational amplifier is the ratio of its
feedback impedance to its input impedance.

R2 va R4

R1 L
input ~———1 = 02K oY
+
IC1
R3
ov

In this configuration, the feedback is split into two by means
of diodes D1 and D2. The gain on positive input half-cycles

is zero and on negative input half-cycles is R2/R1. It should
be noted that the effect on the gain of the amplifier of

the impedance of the diodes is cancelled by taking the output
V2 from the junction of R2 and D1,

Vi

“\

FULL-WAVE RECTIFICATION

R2 va

Vi1
R1
input ——{— }—4

= 02k oY

This is formed by adding 2 V2 + V1 as shown below,

Vi1

v2

—2Mv2

= A

-Vi-2v2

AWAWA
VAVAV

%

RS

=(vi+2v2)

GANGING

If voice-over units are used in a stereo chain they must both limit by the same amount.
Ganged circuits are connected as shown below,

——-—

V/O UNIT 1 controlled | i controlled V/O UNIT 2
circuits circuits
= T D, ( FI—(:li

B
1 I

—_— > Yy 7T T Y e
] 1

+ +
I [}
ov ov

i I
ol e e
The diodes ensure that both outputs are a composite of the more positive portions of what would be the
two outputs if the circuits were not ganged.

control
voltage
1

control
voltage
2

effective
control

voltage




