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L, 2

1.2

1.3

1. BRIZF SPECIFICATION

Apvlication

The A.4.A. Distortion and Noise Meter type 451932 is suit-
able for the measurement of totel waveform distortion, noise,
and/or hum voltages in all audio-frequency circuits. It is &lso
useful as a level indicator, ’

Jhen used with the A...A., Amplitude Modulation Monitor
(Series £51926) overall performance tests can be made on the audio-
frequency characteristics of a.m. type transmitters.

The A51932 instrument may be obtained either for mounting
in a standard 19 inch equipment rack, or in.a cabinet for portable

use,

The frecuency range is variable from 25 cycles to 25 ke. in
six stevs, and the illuminated meter scale is calibrated for
volume levels (dbm), noise levels (db), and % distortion,

The instrument consists essentially of a frequency selective

emolifier, a calibrated attenuator, and a valve voltmeter.

An eudio-frequency signal to be measured is applied to the
velve voltmeter via the calibrated attenuator, and the reference
level is set. The signal is then switched to the frequency
selective amplifier which, when balanced, completely eliminates
the fundamental frequency, end passes without attenuation all
frequencies differing one octave or more from the fundamental,
The residual voltage is again applied to the voltmeter.and com-
parcd to the initial refcrence voltage as a percentage figure,

Volume lcvels and noisc voltages are measured directly,
using the valve voltmeter and calibrated attenuator.

A voltage-rezulated h.t. supply is incorporated to ensure
stable operation of the instrument.

Performance Data

DISTORTION:

Mcter Rapee:- 0 o 0.3%, O to 1.0%, O to 10% and
0 to 30%.
Fifth position is CAL, (0-100%)

Accuracy:- 5% of the full-scelc readings for each
range, % the residual distortion,
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°O to 255 OOO~CJclcs fundamental fre-
quency, covcrﬂd in six steps, cach

continuously veriable over a range of
approximately 3.3:1. o5 < S 2

0.X legohn unbélancéa.

Pridging 600 ohms, ‘unbalanced
Bridging 600 ohms, balanced

(In the two latter positions, the
bridging loss is less than 0.2 db).

1.2 to 25 volts for the O l Megohm

input;
0.8 to 8.0 volts for the brldalng

input.

.05% maximum

- Pridging 600 ohm inputs -- O. 1% mex.
between 50 and 25, 000 cycles, but
generally less tban .05%. Below 50
cycles rises sharply with input level;

- at 25 cycles is 0.3% with 1 volt input.

o dbm = 1lmW in 6005)

0 to -80 db.
Tolume Levels  —- +2O to —60 abm,

0.1%. input “25 to 100, OOO

' _cycles 2 db."
Pridging ‘
60CK: inputs o 30 to 20, OOO cycles,
g "7 11,0 db. ot

25" to 50 OOO cycles,
(£2,5 @b -

below -80 dbm.




51932R. 3.

1.5

- POWER_SUPPLY

The instrument operates from a supply of 210-270 voli

I L lts,
40-6C cycles, and the power consumption is approximatcly
65 watts.

Twin jacks are provided at the front nanel for input con-
nection. The jack-springs are normalled to terminals zlso on the
front vnanel, and these in turn are permenently wired in parallel
with a 12-pin connector block at the rear of the chassis. A4
twin-plug patchcord inserted in the jacks therefore breaks off
the two sets of auxiliery connections. The 12-pin block is
intended for use with e Modulation Monitor, or for some other
more-or-less permanent connection.

ilso at the rear is a single-circuit jack, from whieh the
¢#udio signal as applied to the voltmeter diodes can be obtained.
This is for connection to a C.R.0. or similar device.

Velve Comnlement

Radiotron
Tvoe Yo. Off Zunction
6LUE 3 Post Amplifier input (V1)
: Pre-amplifier input (V5)

Pre-amplifier output (V7)

6SN7-GT 3 : Post anvlifier, stages 1 and
2 (V2)

Post amplifier, stages 3 and
4 (V3)

Pre-amplifier, stage 2 (V6)
6H5-GT 1 Joltmeter diodes (V4)
6SQ7-GT 2 Voltage control (V11, V12)
676-GT 2 Joltage regulators (V9, V10)
0D3/VR150 1 Voltage regulator (V13)
6£5-GT 1 H.T. rectifier (V8)
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Dimensions,_etc.
~ Portable type —— 19" yide x l<" deep x 8.3/41
. ; SE bigh * -
Rack- - | : _
~mounting type - 19" wide x l<" doep %. 10, 1/4”

. ) hlgh
The welpht of the porteble trpe un1 -is epproximately 60 lbs.

The frort panel is polished grey with red and while levtering,
the portable unit case being grey wrlnkle finish.
T
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2. INSTALLATION

2.1 Jslves_and Tuses

<
when the unit is first received, it should be inspected
to check that the valves arc firmly in vlace, and that the fuses
sre in the corrcct clips to suit the mains voltage being used
(refer 2,3 below). The position of the velves may be checked
by the stencilling on the chassis, and the valve complement
tatle give previously.

2.2 3lemoval from Case

(a) Portegble Unit:-

(i) 3iemove the two 1/4 “hit. screws at each side of the
front panel.

(ii) ~lace the instrument with the front panel face
downwards (all leads being disconneated from the
panel).

(1ii)Lift off the back case, threading the power cord
through the rear sole as necessary.

(iv) “hen replacing. the case, check that the pcuer cord
g does not become tangled inside, and that the front
pznel screws are tightened securely. '

(b) Rask-mounted Unit

(i) The cetachable top and bottom covers may be removed
Jhen the unit is either in or out of the rack.

s
(ii) Loosen the two knurled screws at the rear of the
Tower cover vlate, and withdraw it from the two

front pegs.

(iii) On the top cove™, release the large coin-slotted
fasteners, and withdraw the cover until the bollards
wnder the front edge are clear of the end supporting

brackets.

(iv) Note that this type of unit is held in the rack by
two 1/4 :hit. screws at each end of the front penel.

2.3 Aadiustment for Mains_ Supply Voltage

When checking the fuses under the fibre cover inside the
rear of the chassis, note that thay are fitted in the correct

—
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.in the clips markcd COM.
¢lips marked 220, 240 or 260 whichever is closest to ©

.,;suoply voltage.

91932R,

Adiustment for ¥eins Suonlv Voltage (Cont'd)

S

clins to suit the ﬂasns voltazc being used, within the range 210 to
270 volts. hen' the unit is OlopdtCth from the factord, thej are
normally fitted for 240 volt operation. One 3 amp. fusc ig Fitted

ang’ the o%her should be fitted in tbe

Lhe nains

12-pin_Connector Block

is Gescribed in 1.4 previously, this is for a more-or-less

%
permahunv connection, such as rack wiring, ete.
tion konitor type 451926 is normally provided with a shielded cable
and 12-pin pluv. to mateh this socket, connection belnc to pins 1

and 2.

Tarth Connection

‘hen the rack-mounting typc instrument is used, care should
g UL
be tsken that goed ecarthing is achicved on insta lllng the unit in

‘tke rack. The front penel should make secure metallic contact to

the framc of the rack, which should not be spreyed or painted at
these points.

Note that &n earth connection is also availeble at nins 3
end 4 of ‘the rear 12-pin block, but as this will normally be used

.to earth the shleldlno of" the a33001atcd plug and éable, it should

not be relled upon as:a uclmanent earth,

On thﬂ teble-mounting vortatle type, the earth terminal

provided at the left of the front panel should be used for an earth

lcead.

The 4.+.A, Modulae- -

1 FZ\
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3.1

3.2

3.3
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3. QFERATION

Satting Up

Set the mechenical zero of the meter. Connect the instru-
ment to the mains, switch on &nd note that the meter is illumin-
ated. Allow about 5 minutes warming-up period if accurate results
ars expected.

Under very humid conditions the length of warning-up period
required to bring the balance of the frequency-selective amplifier
back within the range of the "R" control nay be considerably longer
perticularly on the lowest frequency range.

Avdio=Ffrecucney Source

‘hen making distortion and noise mcasursments of an emplifier, |
etec., an sudio-fregucncy source is reguired for feeding the unit
under test., This source nust be substantially free from dis-
tortion, noisc, and hum (particularly when low values are being
measured), otherwisc due allowance nust be made. Suggested instru-
ments suitable for the purpose are the A.W.:. Low Distortion Audio
Oscillator Series A51042, which provides more than 30 fixed fro-
cucncies between 15 and 25,000 cycles; and the ....A. Beat Frequency
Oscillator Series A96060, which has an output continuously variable
between 0 and 20,000 cycles.

«ARNING: Front-panel Terninesls and 12~-pin Rlock

The roar 12-pin block and the front-panel terminals are
wired in parallel. hen using either set of connections, TAXE

LAZE thet undesired invuts are not attached to the alternative
set.

Distortion Measursments

(1)  Connecct the oscillator to the input terminsls of the uni
under test, and sct to the required frequency. Connect the
outout of the unit to whichever input terminals are conven-
ient on the Distortion Meter. ‘*djust the signal from the
external oscillator to give the desired output from the unit
under test. It will gonerally be necessary to terminate
this output with a suitable load resistor, which is then
bridged by the Distortion Meter.

(ii) Select one of th= three input-impedance arrangements to
suit the output circuit of the unit being tested, i.e.:-

BRIDGING 600f. BALANCED

PRIDGING 600f: UNBALANCED
0.1 M. UNBALANCED

.

(iii) Set the MEIER READING switch on the Distortion Meter to
CAL., :nd adjust the CAL, control until the meter in the
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3.6

Distortion Measurements (Cont'ad)

(iii) - instrument reads full scale.

(iv)  Set the FuIUSNCY RANGE switch and turn the FREQUENCY dial

-~ . to give the same nominal Treoucncy as the external oscillator,
and set the HMITEX TSADING switch to DIST.

(v) - Now vary the T.LIUZNCY dial about the nominal sctting, &t the

same time adjusting the "R" control, until the meter shows
- an absolute minimun reading. The neter-scale range may bs
changed as reguired to obtain a conveniently readable-

. deflection.
o
\.
Jher mzasuring low valucs of distortion, and oarticularly,
wken the signal "is unstable, care should be cxercised in

cerrylna out steo (v) to obtain accurate balance (minimum
reeding).

(vi)

(vii) The meter reading finally obtained is the average distortion
registered directly as a percentege “igure on the scale.

Lodse Level leasurement

(i) The vrocedure for calibrating the instrument is a repetition
of steps {i) to {iii) in 3.. above. :
(1i1) Loaving the MITER RADIXG switch in the CAL./H0ISE position,
' remove the signal-input from the unit under test. It is
usuel to then terminate the inout of the unit by a resistance
~equivalent to the normel sending circuit impedance.

(4ii) Increase the meter sensitivity by turning the Meter Range

switch clockwise, until a convenient deflcction is obtained.
The arithmetic sum of the meter rceading in db., and the swiich
position in db is the averzge voltage ratio between the

noise and the initial signal applied to the Distortion Meter
inout when calibraving (1,e., normally the desired output of

the unit under test).

Dbm _Level Measurements

(i) LOTn: 0 dbm = 1m¥ in 600 ohms = 0,775V across 600 ohms.

(ii) Turn the MCTE2 XEADING switch to the "dbm position,

(iii) Tke level in a 600 ohm circuit carrying steady-tone a.c.

C sine-wave may “e measurecd directly in "dbm" by turning the
Meter Range switch to the aporopriate position, and is the
erithmetical sum of the meter scale rcading and the meter
switch position. : ‘

3.7 Use . .Jith voduletion lonitor

(i) Connect the outpuu of the Modulatlon Monltor to the ln:ut
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3.7 Use idith Modulation jonitor (Cont'd)

of the instrument, A special cable is provided with the A.W.A.
ilodulaetion Monitor Scries A51926 to match the 12-pin socket at
the rear of the 451932 instrument.

(ii) Turn the INPUT switch to the 0.1 M. UNBALANCED position.

(iii) when the transmitter is modulated by a suitable audio
oscillator (sc 3.2 above) the audio characteristic of
the transmittea signal may be checked for noise and dis-
tortion as previously described.

{
1
{
!
i
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L.  TECHNICAL DESCRIPTION .

B

Post Ampliifier Section.

This section consists of valves V1 to V4, and includes the
calibrated attenuatdr S3 and the diode-rcctifier voltmeter V.4/ifl.

.The attenuator is calibrated in six 10 cb steps.

-

S e et

The two diodes in V4 are used in a bslanced circuit arrange-
ment so that the no-signel:current through the meter is essentially
zero; this is achieved by selecting 333 on test atl the factory.
R25 is a pre-set potentiometer which enables the fu’l-scale-
deflection of 1M1 to be adjusted.

~

““The CAL. control R at the front panel is a potentiometer
ured to set the input level to the Post Amplifier when required.

Lro-amplifier Section

The three valves V5, V6, end V7 form a frequency-selective
amplifier in conjunction with the R-C filter network, which is a
Woln type bridge having two resistive erms and two reasctive arms.
The reective arms are coupled to the FREIULNCY RANGE switch S4 as
woll a&s to the FIXEQUENCY dial on the front nanel, while the "R"

control on the front panel varies one resistive arm.

Manipulation of these controls enables the fundamental
froeruency of the applied signal to be completely balanced out,
leaving only the distortion products, etc., to be measured.

Due to the use of extensive degeneration, the amplifier
beheves as a unity gein circuit for all frequencies differing one
ootave or more from the fundamental, the gain being adjusted
aoourately to unity by the potentiometer 258, which is the pre-set
outvut control in the anode circuit of V7.

Joput Switching Arrangements

Initial input is applied to the stzitch S1, which connects it
to the bridging transformer T1 for 500 ohm innuts or direct to the
ooupling capacitor Cl for the high-impedance (0.1 ¥.) input. In

" the 600§« P LANED positior, the primary of Tl is floating, while

in tho 600¢ UNPALANCED position the lower end of the primary (pin 2)
ip oerthed. 1In these two positions the output from the secondary
ie fed vie Cl to the switch S2. In the C.1M§: UNBALANCZD position,

bot) sides of the Tl priwery arc carthed.

The METER READING switch 32 passes the input signal to the
required soction of the instrument, in conjunction with Sl. A4s
will be seen from the circuit diagram, the 0,1: input cannot be
used when reading "dbm" levcls; these apply only to the 600 (
inpute, In the two.600{ positions of S1, the signal is tappcd
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down the secondary of 71, and fed by 52 direct to V1 in the Post

Amnlifier for '"dbmY measurements.

For the CAL./MOISE position of S2, the signal on the noving
arn of the CAL. control R& is fed to 71, while in the DIST. posi-
tion, this signal is apnlied to V5 of the Pre-amplifier, the out-

out of the Pre-amp.ifier then being connected via R68 to V1 of
the 2ost Amplifier,

Regulated Power Supply

Valves V€ to V13 arc used to provide e regulated h.t. out-
put of 280 volts d.c. The circuit guards against the affect of
variations in mains voltage, using a normal arrangement of VG and
V10 eas series regulators with V11 as the control valve, V12 is
arranged in a feedback circuit which reduces ripnle and provides
a low-impedance output from the supoly.

A pre-set potentiometer R69 across the heater circuit is
used for hum control, and it is important that the relative

connections to the hecater of each valve Lie as shown on the circuit

diagram, A seperate winding is provided for the ! aters of V9
and V10, as these are at a high potential to earth,

The primary connections of the power transformer have bsen
described in 2,3 previously.
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5.  MAINTENANCE
CAUTION: UNDER MO CIRCUMSTANCES SHOULD ANY PRE-SET CCNE-OLS
PS OHANG@D X CEPT AS ADVISED IN TEE FOLLOWING NCTES.,

’

Jalves

—_— —
.

No vmerioic meintenance other than occasional replacenent
of velves is required. The design of the circuit is such that
changing valves can produce only slight chenges in operating
efficiency and calibration. However, velves that differ widely in
operating characteristics can upsct the overall efficiency of the
instrument; this is especially so for valves Vi, V5 and V6.

~._ V1, V2 and V3 cen be changed without special precautions,
but cere should be taken to sec that all replacementv valves,
particularly V1, V2, 75; V5, V7, V11, and 712 heve a low heater/
cathode leakage current.

matching of the twin diodcs, which

he meter with no signal input.
ay introduce & residuel

V4 should be sclected for
is indicated by zero rcading on T
V5 and V6 should also be sclected, -as they m
distortion in the order of 0.1%.

Scervicine Data

(a) Somc gonerel information is given bclow for use in dealing
with sinple faults, which may occur after a considerable
period of normal operation. In the case of troubles of an
obscure or complicated naturc the unit should be returned
to the factory for servicing. If this 1s impracticable
dotails of the trouble should be referred to the factory
for advice regerding its correction and the supply of
renlacement perts. Details of the type and serial number
‘of the instrument, together with the particular conditions
of use, should be quoted. 4 full description of any
replacement componcnts required should also be given when

ordering.

(b) The cause of common-faults will/gbrmally be revealed by a
check on the condition of valves, and on the electrode
voltages (given in a tadhle below). These tests should
thercfore be made as a first step in investigation.

Details of the components are listed in the Component
Schedule (Section 6), while velues and circuit reference
numbers are on the circuit diagram, Drg. No.51932Gl.
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5 6.3 . Tzble of Tvpical Socket Voltages

Measured on a 1,000 ohms~-per-volt d.c. metoer between
tolerance £10% (except 280V h.t., which

valve pin end earth;

is #5V),
Valve
V1

- V2

V3

V5

v7

V9

V8

V10

V12

A1l heaters are 5.3V a.c.

Pin No,

2,7
5,6

o\

AN AN\

. .
(RN

oW\

(Pointer may oscillate
:between 7 and 9 volts)

Voltage -

2.0
- 125

280

150

100
28

100

.9
100
2.0

6.0
200

250
8

-
120

280
400
75

- 360
430
280
400

75

2.0

(Depends on setting
of R80)

150

Mcter Range

10v
1000V

500V
1000V
1000V
10V

1000V
10V
1000V
10V

10V
1000V

1000V
10V

10v
1000V
500V
Goov
1000V

106CV a.c.
1C00V

5007
1000V
10007

10V

1000V

13.







