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1. GEMERAL

The instrument laaves the lactory set lor operation an a 240 V
supply, Do nat switch on until the voltage selector on the rear
chassis panel has boon adjusted to the corect cperating mains
valtage,

The sales leaflot AS1 Jan. 76 describes the general principles
ol design of the instrument, facilities provided, and specification
dutails.

2, CONTROLS. FUNCTIONS AND FACILITIES

2.1 Output source resistance
Tha standard model LDO3J is suppliod with sither B00 ohm or
160 ohm attenuators, as required,

2.2 Floating output

The LDO3B includes an output amplifier driving a
tranafermer producing a floating isolated outpul terminated by a
600 ahm step attenuator, The 0-20 dB attenuntor is interposed
batwaan the oscillatar amplifier and the output amplifier. Tha
output sourcé resistance of the attenuator tharefors remains
constant ot 600 ohms regardless of the satting of the 0-20 dB
attenuator. A control is provided on the front panael which switches
tha output fram floating to unbalanced, Tha schematic
diagram illustrates the circuit details applicable to both instru.
ments,

2.3 ‘Oscillator off” facility

In the middle audio band the distortion of the standard model
LOO is lower than the noise of conventional distortion measuring
equipment, The ‘escillator off’ switch inhibits osoillation in the
ingtrument leaving the cirouit conditlons unchanged, |If the
rejacted autput from the distortion measuring equipment s
displayed on an oscilloscope the contribution of hum and noise
in the measuring set up can thus be detarmined.

3. CALIBRATION

3.1 Fraquency adjustmant

The frequency dial |s set on the spindle of the potentiomater
to read the correct frequency on the 1=10 kHz range at 3 kHz, The
calibration accuracy at this setting of the dial on the other bands
at 30 Hz, 300 Hz and 30 kHz is within 5%, typically 2% 1o 3%.
Similarly the inaccuracies at the extremes of the dial marked 10
and 100 are also within 5% and typically 2% to 3% except at high
fraquencies botween 60 and 100 kHz,

3.2 Output monitoring meter

The mater |5 a simpla rectifler type and responds to the average
value of the waveform calibrated in r.m.s. reading,

Sine wave adjustment P4 On sine wave output P4 is
adjusted to read correct {.s.d. at 1.0 volt input against a reference
valtmater.

Square wave adjustment P56 PS5 |s adjusted for r.m.s,
reading with a dynamomater or other trua r.m.s, rasponding metar
with 8 square wave input. Il an average responding matar,
calibrated for r.m.s, reading on a sine wave is used it should read
1.0V whan the monitar meter is adjusted to read 0.9 V,

3.3 Power supply voltage

Pra-set potentiometer P2 is used to set the —15 V supply rall
which automatically sets to + 60 V rall also, P3 adjusts the +18 v
rail,

4, MAINTENAMNCE

4.1 Replacament of modules or components

The schematic diagram giving component part details shows
the wiring of the instrument outside the printed clreult board
modules. Component part details are shawn on the individual
cirouit dizgrams of the modules, Physical layout diagrams of the
complete instrument provide identification of modules. Printegd
circult board modules are fitted with connectors to facilitate sasy
replacement,

For replacement and easy repair printed circuit board layout
diagrams show copper circuitry In relation to the compaonents,
The module terminations are numbered and colour coded to
ansure correct lead connection after board replacemant,

The amplitude contral moadule is incorporated in an epoxy resin
housing and is unrepairable.

4.2 Distortion consequant upon component replace-

mant

In arder 1o obtain the desired very low distartion characteris-
tics of the LDO3 selection of componsnt parts |8 necessary in the
manufacture of the ingtrument, If a failure accurs it is advantageous
1o raplace a complete module with a factory tested item rather than
replace a componant part. However, as this may not always be
practicable the following notes are included.

A specification requiremant for the LDO3 is 0.002% total
harmonic distortion in the middle audio frequency band but is
typlcally less than 0.001%. With selection of companents somae
oscillators have a distortion output which cannot be detected
below the noise in total harmonic distartion measuring apparatus.
(Less than 0,0005%.) Distortion may be introduced by the
fallowing components:



Fig. 2 Layout. Original design, Plan view
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design. Plan view
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Fig. 3a Layout. Underside
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Fig. 4 Layout. Rear panel inside view
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Fig- Ba Power supply. Component layout.
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Fig. 6a Transformer amplifier. Component
layout. Module M3370

Fig. 8b Transformer amplifier. Circuit
diagram. Module M3370
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Fig. 1 Schematic diagram
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Fig. 7a Oscillator amplifier and limiter,
Component layout, Module M3363/2
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Fig. 7b Oscillator amplifier and limiter,
Component layout, Module M2363/4
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Fig. 7c Oscillator amplifier. Circuit diagram.
Module M3363
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Fig. 7d Limiter. Circuit diagram.
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0 *itw
48
Ay —
-1
- 15id
"
L L] BF BEL
ijP
BEUAAL
- TEL NG
ol £aB 0= 5
LIFITL
-
. D




Fig. 8a Meter amplifier. Componant layout
Module M3366

Fig. 8b Meter amplifier.
M33685

Circuit diagram,
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Addendum to Techrical Instructions

Leaflet BCB1. JUNE 75

Low Distortion Oscillator LDO3 .8, Balanced output model

1. General

The Low Distortion Oscillator LDO3.B is a standard LDO3
additionally fitted with an cutput transtormer 1o provide & floating
{isolated) output of 600 ohms source resistance balanced about
a centra tap. The three output tarminations are connected to press
type terminals, any of which may be connected to an adjacent
terminal at earth (chassis) potential. By suilable external con-
nections the following output arrangements may be obtained.

1, 600 ehms. Floating, halanced 1o centrd tap, floating or
aarthy; unbalanced,

2. 300 ohms. Floating; unbalanced,

3. 160 ohms. Unbalanced,

The diagram, Fig. 9. shows the wiring from the attenuator to
tha terminals and illustrates the various autpul connections, The
unbalanced output (BNC) socket must be left unconnected whaon
using balanced output,

2. Parformance characteristics, 600 ohms output
2,1 Distortion

Fig. 9 OQutput schematic
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Fig. 12 Qutput balance test,

Typlcal distortion characteristics against frequency are shown 'I- =
in Fig. 10,
2.2 Fraquency response l 000
Typioal frequency respongs characterigtics ara shown in Fig. 17, 60O n et
2.3 Balance ek
Typlcal balance figures for the 600 ohm output are; CWTPWT El
1kHz — 80dB, 10kHz - 60dB | Fet
The mothod of measuremoent |8 shown in Fig. 12, — — -0
4, Overall schematic of LDO3.B 000
In the LDO3.8 the 160 ohm standard model output witing
(shawn in the black dotted rectangle, Fig. 1) & reploced by the
600 ohm output wiring (shown in the blue dotted rectangle, Fig.1,) J
V1
Balonce = 20 log 10 —
; : ) ; R ]
Fig. 10 Typical distortion characteristic
LDO3.B.
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Fig. 11 Typical frequency response
characteristic LDO3.B.
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Component: 2N22184 transistor. Circuit refarence TS4

This is the main contributor 1o distortion in the oscillator, Some
manufaciurers’ transistors are better than others and vary from
batch to batch. It should be noted that some makes of 2N22184
are unsuitable because of squegging when the oscillator is tuned to
frequencies above BO kHz, althaugh they satisly the condition af
low distortion below the squogging frequency.

Component: BC109C transistor, cireult referance TS3
Distortion may also be introduced by this transistar but the
incidence s small compared with TS4,

Components: 0.47 uF and 0.047 uF, Circult reference

C1 and C3

Capacitars Ci, €1, Cy and Cr in the feedback circuit from the
oscillator amphfier have a higher voltage applied to them than
components In the other branches of the twin T circuit. A nan-
linearity in the voltsge/current refationship in the capacitor will
produce distortion, In practice it has exhinited itself an the two
fow Trequency bands controlled by Co and Co. 100 V rated capaci-
tors have a considerably higher yield than 83 V capacitors for low
distortion, although the applied voltage |8 approximately 12 V
f.M.8,

Component: 500 ohm potentiometer. Circuit refer-

ence PG

Inithlly cermat potentiomaters wers wsed in this positon,
subsequently replaced by a moulded track type, and now wire
wound,

Distortion |8 introduced by non-linearity of the contact
resistance between the slider and the resistance alemant, 11 can
oceur in cermat, moulded carbon and wirewound contrals but less
frequent in wirewound types, Il can be corrected in W.W, types by
adjustmant (o provide a lowar contact resistance betweon slider
and alement, The fault exhibits tself in & higher distortion reading
when PB (0-20 dB attenuator) is adjusted 1o approximataly 20%
of maximum ol outpul, than when set for maximum output, If
cleaning the wipar and track with a solvent and increasing the
contact prossure does not aliminata the distortion it shouwld bae
replaced.

Should you require advice or the supply of any companent,
module or sub assembly please write (o the Service Dapartmant,
Hedley Radiord Instruments  Bristol BS3 2HZ, Enpland,
ar in the case of countries outside the UK, to the Radford agant/
importer,

5 GUARANTEE

Home

This instrument is guarantead for a period of one yoar from tha
date of purchase, It covers the Iree replacement of repair of any
defective componant or part of the eguipmaent during this period.
It also covers the cost of labour In executing the repair or replace-
mant if tho instrumant is returned to the factory servics department,
carriage paid, within the guarantee period.

Ovarsens

It s generally not practicable o return the instrument to the
factory in England and instruments will narmally be maintained
in a serviceable condition by the replacement of sub-assemblies,
modulas ar specilic companent parts.

In the casa of instruments purchased through an Ageni in a
country outside the UK., the agent will act for the manutacturer in
that country, Service enquiries should therefore be directed to the
Agant.

It the instrument is purchased direct from the factory in
countries where thers is no Radiord Agent, enguiries should be
directed to the Service Department in Bristol,

Radford Instruments

Diagrams
Fig. 1 Schematic diagram
Fig. 2 Layout. Original design. Plan view
Fig. 2b Layout. Modified design. Plan view
Fig. 3a Layout. Underside

Fig. 3b lLayout. Underside (Floating output
model)

Fig. 4 Layout. Rear panel inside view

Fig. Ba Power supply. Componeant layout.
Module M3364

Fig. Bb Powver supply. Circuit diagram,
Module M3364

Fig. 6a Transformer amplifier. Component
layout. Module M3370

Fig. 6b Transformer amplifier. Circuit
diagram. Module M3370

Fig. 7a Oscillator amplifier and limiter,
Component layout. Module M3363/2

Fig. 7b Oscillator amplifier and limiter,
Component layout. Module M3363/4

Fig. 7¢ Oscillator amplifier. Circuit diagram.
Module M3363/4

Fig. 7d Limiter, Circuit diagram,
Module M3363/4

Fig. 8a Meter amplifier. Component layout
Module M33E65

Fig. 8b Meter amplifier, Circuit diagram.
M3I3E5

Fig. 9 Output schematic

Fig. 10 Typical distortion characteristic
LDO3.B.

Fig. 11 Typical frequency response
characteristic LDO3.B.

Fig. 12 Output balance test,
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