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DESIGNS DEPARTMENT MANUFACTURING INFORMATION

No. 6.%35(78)

Automatic Polarity Corrector MNA/6

Introduction

This unit, which forms parts of Audio Delay Equipment EPWM/?j,
will detect the presence of an Audio Frequency uni directional pulse
and ensure that it always has the same polarity at its output. Normal
programme will not affect the polarity of the output but if a uni—
directional pulse appears at the output in the wrong polarity the
circuit will automatically detect this and reverse the polarity of
the pulse within 15 seconds. A bistable relay is used to control the
polarity of the signal and it will hold that polarity in the event
of a power failure,

4

This unit is also used as an output interface for the FP1/23., It
has & high impedance unbalanced input and a low impedance balanced
output. )

Pins 6 and 7 are connected via the make contacts of a relay which
operates when the supply voltage is greater than 20 volts. By
connecting ping6 and 7 in series with a bypass relay the EP1N/?5 will
switch to bypass if the NNA/G is removed or if the power supply drops
to' <20 Vvolts.

Specification

Performance Date

Inputs:

Audio input Unbalanced
Audio input impedance 51
Audio input level zero programme volume
Power consumption + 25 40.5 volte at 50mA + 10
+ 12.D ¥ 0,5 volts at + 10mf

Qutputs:

Audio output Balanced

Audio output impedance <50 @

Audio output level zero programme volume

Frequency response +0.1dB from 100Hz - 6.5kHz

Gain 0 + 0.2dB

Total harmonic separation better than 704B for an input signal

kHz at +8dBm into 600R
Signal to noise ratio better than 70dB4w

D.D.M.I. No. 6.335(78)
Sheet 1 of 2 sheets
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3« Mechanical Dat

0

Chassis CH1/65A
Indexing pogitions 42
Plug indexing position A

1
Weight 6 Fleo

4, ‘Ingtallation Data:

Mount in PN3/55 and wire to pins as follows:-

Pin No. Function

=

O

A

434

Th the unit vis

r‘,
(60

N U1
At N
H -
K ©
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=
B
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=
D
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P
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o
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a t used to detect
that the unit is in position and that
pply is great than 20V

D
=

i Not used
9 Power st
10 Not usec

pply earth (OV)

A
A th o LN
)

Power supply positive (+12.5V )

i
2 Not used
= .
4

16 Not used
T : Power supply positive

I~
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DESIGNS DEPARTMENT MANUFACTURING INFORMATION

Automatic Polarity Corrector MNA/6

PRODUCTION TEST SCHEDULE

This unit, which forms parts of Audio Delay Bﬂu*pmen+ EP1 M/9
will detect the presence of an Audio Frequency uni-direction=s1 pulse
and ensure that it always has the same polarity at its output. Normal
programme will not affect the polarity of the output, but if a
uni -directional pulse appears at the output in the wrong polarity
the circuit will "WbOmitJCquy detect this and reverse the polarity of
the pulse within 15 seconds. A bistable relay is used to control the
polarity of the signal and it will hold thet polarity in the event
of a power failure.

This unit is also used as an output interface for the EP1/23. It
I 1 impedance unbalanced input and a low impedance balanced output.
Pins 6 and 8 are connected via the make contacts of a relay which

operates when the supply voltage is greater than 20V, By connecting
pin 6 and 8 in series with a bypass relay the EPTM/“} will switch to
bypass if the MN4/6 is removed or if the power supply drops to <20V,

The polarity detector operates by slicing the audio signal and
measuring its mean d.c. component over several seconds. The mean d.c
level from the slicer will only rise significantly if a negative
going pulse is applied to the input of the slicer. A second slicer
is used to detect the mean d.c. voltage and, if it is high enough, it
will toggle the bistable relay. A type D flip-flop is used to provide

the necessary toggle action and a transistor is used to limit the
duration of the energising pulse. A second transistor is used to inhibit
e operation of the relay when the power supply voltage is less than
about 20V, this prevents false operation when the power supply is
switched on.

Information

a) Design Section: Transmission Section

b) Designer: M.T, Ellen

c) Engineer responsible: D.C., Savage

d) Handbook: Part of Handbook No. 6.163 (78)
for Audio Delay anvhwent EP1M/23

e)‘ Technicai Instruction: Not available on 1st July 1978

f) Other information:

g) . Pre-production batch: This Production Test Schedule has
been tested on & pre-proauctﬁon
bateh in D5,

DeTM 3o Hei -5.511 (78)
Production PST Schedule
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Manufacturing Performance Specification:

a) Input Requirements:

Low distortion sinewave 20Hz - 15kHz at +10dBm Max.
Switchable uni-directional pulse from D.D. test jig for MN4/6

b) Outputs:

Similar to input but polarity mey be inverted.

¢) Power Supply:

+25 +0. By Bt B0mA +¥10
12.5 ‘

d) Performance:

Gain: ] 0 + 0.2dB at lkHz
+0.1dB from 100Hz to 6.5kHz

Frequency response: +0

Totel harmonic separation: better than 70dB for an input signal
of 1kHz at +8dBm into 6002

Signal to noise ratio: Better than T70dB4w

Power supply detector
operating point:
Polarity corrector
response time: <15 sec.

Warning

a) No voltages above 50V d.c. or 30V a.c. are connected to this
T G,

b) This unit contains an MOS device (
subjected to an electrostatic disc

IC 6). Ensure that it is not
harge.

5)

2 0 - 30V variable power suppliersup to 100mA
and current limit centrol

y, fitted with an ammeter

1 oscilloscope, bandwidth 1MHz
2 oscilloscope probes

1 a.c. test equipment type EP14/1

| D.D. test Jig for MN4/6 (uni-directional pulse generator)

1 AVO g

Inspection

D.D.M.I. No. 6.335(78)
Production Test Schedule
Sheet 2 of 5 sheets
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b) The gain should be O + 0,1dB.

b) No mains voltages are connected to this unit. Check the wiring
to the LED's on the front panel and to the output transformer T1.

c) Check that the following components are correctly inserted:-

a) Capacitors C1 - 012

b) Resistors R1 - R27, R29 - R41
c) Transistors TR1 - TRT

d) Integrated Circuits IC1 - IC6
e) Diodes D1 - D7

f) Transformer T1

g) Relays RLA, RLB

h) Plug

Test Procedure:

=1
.
—

To check the current consumption:

[44]
Ll

Connect a power supply (set to OV) to PLA9 (negative) and PLA11
(positjve). Connect another power supply (set to OV) to PLAS
(negative) and PLA17 (positive). .

Gradually increase the voltage of the first power supply to 12,5V

! and monitor the current, then gradually increase the voltage of the
second power supply teo 25V while monitoring its current. ’
b) The current should be 50mA + 10mA and 50 10mA for the two power

e L e
gsupplies régnec 21y,

c) If the current drawn from the first power supply is incorrect check
the circuit associated with the =
flip-flop. If the current dr
incorrect check the rest of the cir

T+«2 To check the frequency response:

a) Connect the a.c. test set oscillator (752 source, internal 600w
termination and 0dBm) to pins 2 end %. Connect the a2.c. test set
detector (high impedance, mean indication) to pins 14 and 15,

S

Measure the freguency response.
b) The gein should be constant within +0.1d4B from 100Hz to 6.5kHz.
c) If the frequency response is incorrect check the wiring

ing
transformer T1. Then check the wiring in the rest of ti
section of the circuit.

to the output
ne amplifier

T«3 To check the gain:

?) Set up the equipment as in section 7.2 and measure the gain- gt lkHz,

c) If the gain is incorrect check the component values in the amplifier
section of the circuit.

DD ML - Nok 6.555 (78)

Production Test Schedule
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c)

TeT

To: check the distortion:

Leave the equipment set up as in section 7.3 but increase the output
from the oscillator to +8dB and set it to 1kHz. Press the "mean"
button and adjust the attenuator setting to obtain a centre reading

on the meter. Then press the "1kHz harmonic" button and readjus
the attenuator to obtain a centre reading. Note the difference
between the two attenuator settings.

The difference should be greater than 70dB.
If this test is not passed check that the operational amplifiers
are correctly biased and that the output transformer has been

correctly manufactured.

To Check the Signal to Noise Ratio

Leave the equipment set up as in Section 7.4 but set the oscilla

t

GaPr

output level to 0dBm and press the TPM button. Check that the TPM

reads 4 when the attenuator is at 0dB, Replace the oscillator

with a 6002 resistor, press the "weighted" button and readjust the

attenuator to make the TPM peak to 4. Note the new attentiator
setting.

The reading should be better than 70dB (i.e. 70dB4 4w) .

If this figure cannot be obtained the operational amplifiers may

be at fault. Also check the quality of the measurement equipment.

(@)

To check the Input Slicer

Short R37 to prevent a polarity reversal during initial testing.
Connect the pulse output of the Designs Department Test Jig to
ping 2 and 3 and connect an oscilloscope to pin 7 of IC3. Set
the test jig output to positive then n

the mark/space ratio displayed on ti
condition,

cilloscope for each

The mark/space ratio should be within range 4:1 to 6:1.

f the mark/space ratic is incorrect check the circuit associate
with IC3.

To check the Mean Level Detector

Connect 1 input of the oscilloscope to IC4 pin 6 and connect the
other input to IC5 pin 1. Set the test jig polarity switch to
meke IC4 pin 6 drop to its lowest potential and wait 20 seconds.

ative polarity and measure

d

Then set the test jig Dol\rwty switch to the opposite position and

observe the two waveforms on the oscilloscope.

The waveform on IC4 pin 6 should rise exponentially with a time

constant of 2 - 3 seconds and after 2 seconds when it has a
voltage of 15 + 0.2 volts IC5 pin 1 should switch rapidly from

0 volts to 20 volts.

If the time constant is wrong check R25, C11 and  IC4.
If the switching level is wrong check  the circuit associated wi
> (=]

D.D.M.,I. No. 6.335(78)
Production Test Schedule
Sheet 4 of 5 sheets
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To check the toggle action of the bistable rels ’
Y

1]

Remove the short on R31. Connect the oscilloscope to pins 14 and 15.
Set the polarity switch on the test jig to each posgition in turn

every 30 seconds and observe the waveform displayed on the oscilloscope.
Also observe the polarity positive and polarity negative LED on the
front panel.

The waveform should remain unchanged for up to 15 seconds after a
polarity reversal. Also the LED indicetors should remain unchanged
for the same period., After this period the polarity of the pulse
should revert to its original position and the polarity indications
should change over.

If this test is not passed check the circuit associated with the bistable
relay and the type D flip flop.

To check that spurious polarity reversal is not caused by power supply
failure i

Switch the power supply off
indicators. ]

The same polarity LED should always be illuminated when the power supply
is switched on.

If this test is not passed check the power supply detector circuit.

To check that spurious polarity reversal is not caused by programme

Connect pins 2 and 3 to a2 source of music (radio 1) for 5 minutes

and then connect ? and 3 to a source of speech (radio 4) for 5
minutes, Observe the polarity indicators during these periods.

hould not change under these conditions.

)]

The polerity indicators
If this test is not passed repeat section 7.7.

To check the Power Supply Detector Circuit

Connect an AVO, set to the & range, between pins 6 and 8. Graduslly
reduce the 25 volt power supply until the AVO indi n open
circuit and note the power supply voltage at which this occurs.

The voltage should be 20 + 2 volts.
If this test is not passed check D7, TR7 and RLB.

-

D.D.M.I. Fo. 6:%535 (78)
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AUTOMATIC POLARITY CORRECTOR UNIT MN4/6
1SSUE 1. 14-Nov-78 ) SHEET 7 OF PARTS LIST D45381 Al

CIRCUIT REFERENCE INDEX

G- 123 R5 139 R22 142 R2Q 134 TRY 161
€2 123 R6 139 R23 138 R40 133 TR5 161
3123 R7 1%9 R24 130 R41 11 TR6 161
“ Cl4 123 R8 139 R25 143 TRT 161

C5 121 R9
C6 123 R10
C7 120 R11
C8 123 R12

R26 122 : T1 151

R27 139 IC1 166
: 1C2 167
6 IC3 168

A
) \O O

e S Y e R
A ) I\ R
) D

)

ety

29 144

O &

O

N
ol g A
nwn o

C9 123 R13 17 R30 128 D= 5 ICh 167
C10 124 R14 133 SR D4 154 IC5 168
Cla 122 R15 15 R22 134 D5 154 IC6 169

R
R
R
3 n |
Cile 124 R16 128 R33 133 D6 154
- R17 147 R34 133 D A5 PLA 173
R
R

RIS IRG REGHT 35 35 141

R2 138 R19 130 36 141 TR1 162 RL.A 176
R3 136 R20 13¢ R3T 133 TR2 162 RL. B 179
R4 1=9g R21 140 RG22 PR3161

END OF CIRCUIT REFERENCE INDEX.
R
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