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Change No.¢
EQUIPMENT ... TF 23374
TITLE ....... AUTOMATIC DISTORTION METER
CODE No...... 52337-910N |
SER. Nos..... Current production

ACCOMPANYING
DOCUMENTS ... None S i

MANUAL CHANGE

The a.c. power conmnector and fuseholder types have been chénged and a
line voltage seiector control added on tne rear panel. Also a different

type of integrated circuit has been fitted in position QA 105 in’ the meterin

eircuit,
Changes to the instruction manual are as follows:i—

Chap.2, page B

Change para. 2.2.1 to read:-
2.2.1 MAINS VOLTAGE SETTING

To adjust the mains voltage setting, determine from the label on
 the rear parnel the line voltage range required i.e. A, B, C or D and
select accordingly with the adjacent line. voltage selector control.

Check also from the line voltage label that the fuse fitted is
of the correct rating.
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Chap.6, page 32

Add below Fuse FSI 0.2 Amp LarLridgt 23401
or 0.1 Amp cartrLdge 23402
Fuseholder e 23405

Chap.6, page 33

.Add Beloﬁ béﬁnéétors.JS, 7.

PLA  AC ma@psdgbgep;gdpmector 23008
Change QA 105 to read

QA 105 SN qans00” 28406

Chap.6, page 35

Add below S4.

Line voltage selector 23109

CIRCUIT DIAGRAMS

Fig. 7.1 . N
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1.1 INTRODUCTION

The TF 2337A Automatic Distortion Meter enables rapid and accurate mesgsurement of both level and
distortion, factors of audio frequency signals, 'he need to iune [or fundamental frequency rejection is
avoided, thus eperation simply cons}gt_;s of the selection by push button switches of the input voltage
range, distortion range and fundamental frequency. o e

The instrument measures distortion in the conventional way, that is, by filtering out the funda-
mental component and comparing the regidual with that of the total signal. However, because of the
novel design of the ratio cireuil the need for reference level adiustment prior Lo distoriion measurement
is obviated, Thus fluctuations of the input level (up to ~10 dB) will not affect the accuracy of the dis-
tortion measurement,

The TF 2337A is therefore guitable for repetitive distortion measurements and becausge of its
simplicity of operation ig ideal for factory testing of mass production units such as a, . amplifiers etc.
Furthermore as the instrument employs a multi-siage Twin-T active filter having a fairly wide rejection
band (66 dB at +5% of fo}, the affect of wow and flutier on the distortion measurement is negligible.

This attribute is particulariy aseful for t.h.d. measurements of output signala on eguipment such as
tape recorders and record players,

Owing to the use of field efféct transistors in the input stage, internal noise is low and therefore
with input signals as low 2s 10 mV, distortion can be measured down o 0, 01%,

TF 2337A _ ?




1.2 DATA SUMMARY

FUNDAME \ITAL FR}LQ UE;N CIES

BA‘\TDWIDEH {(Uppex, —.3 dB point}
i Level measurement
_ Distortion measurem@nt

'INPUT IMPEDANCE-

'DISTORTION MEASUREMENT

Range

Tiee ¢ Measurement doeuracy

Mianirum inputslovet
» B

Maximum input

oai

FILTER C‘HARACTI‘RISTECS

i

Fuudamen i re]ectmn

. Harmonic frequency
responge for - ..
400 Hz filter .
10600 1z llltcr

‘LEVEL MEASUREMENT

Range-....

. Aceuracy...

Freguency response

3

(SIS
POWER REQUIREMENTS

400 Hz =59

' =5 1 s.d; ol Ld.(,h mnge.

1600 Hz +£5% _ R
(optional frequencies available
on application)

20 kHz {nominally)
10 kHz (nominally)

100 k2 £10% unbalanced :
Shunt capacity, less than 50 pTv

0,01% to 30, 0% in six ranges -
0.01% to 0.1%
0.03% to 0.3%
0.1% to 1. 0%
0.3%: 12, 0%
1.0%%0 10%
3y 0(/9 to 30{%)

£3% f.s.d. soi;ebch range, +2% of reading.

0.1 vollb v, my, =,

160 volts r.m. 8.

At least 83 dB (within £3% of centre frequency),
At least 66 dB (within +5% of centre frequency).

760 114 610" kiz within'0, 6 dB:
;‘190{) %1

BN b

2718 {Ii/ W}thl}l 0 {; &B

'() o io l()O volts 1 m, 8, in six ranges--

003 to 0.3 volls r. mas.s

01 to U0 violts o maus.

0.3 to 3, 0wvoltsr, my, 8,

1.0 to 10 volts r.m. s,
S0 t0 B0 volls r.om. sat
‘ 1"0‘ to--wo volts ¥.m. si

e

Flat to within™ dB ever the band

20 1z to 20 klin,

95 to 125 volts or 190:t07250 volts
50 to 60 Hy 6 VA,

TF 2337A
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DIMENSIONS AND WEIGIFE

TF 2337A

Height

210 mm
A.2 in

Width

285 mm
11.2 in

Depth

270 mm
10..6.in.

\\’_eigh{,“ :
6 k.g
12 Ibs

=3



Operation

2.1 INSTALLATION

The TF 2337A Automatic Distortion meter is available only for bench mounting, Normally set On*'?dur
rubber feet, the instrument can be used in the tilted position by swinging the carrying handle forward
and downwards until it is positively located in the vertical position, The handle then acts as a tilt
stand,

2.2 POWER SUPPLY

The instrument is normally supplied ready for use with 230 V a.c. mains suppily. Before connecting
to the maing supply ensure that the mains vollage setting is correct and the correct mains fuse is
fitted as lollows ;-

Mains supply Fuse rating MY Part No.
95125V a.c. 6.2 amps TPP/2337A/23401
190250 V a,c. 0.1 amp TPP/2337A/23402

2.2.1 Mains Transformer Tapping

. P
[01 (o] @
- -t s [ ey s
A 8 | “?;2,;‘ I SHORY ING m?Pmsé
[ |
4] € £
av 100V 11aY
— ;,,m_.‘ i
o o o
e et e Fig, 2.1 Mains transformer tappings

To adjust mains voltage setting proceed as follows ;

(1 Remove the top cover of the instrument by releasing the two knurled knobs located on
each side of the instrument,

(ii)  Locate the mains transformer situated in the top right hand corner.
(iii} Check that thetmpping is as illustrated in Fig. 2.1 for 230V a.c.

(iv) If an alternative setting is required, adjust the transformer tappings as indicated in the
adjacent table,

NOTE : An orange wire from the indicator lamp (I’11} on the front panel is connected
to the mains transformer terminal (B). This lead should not be moved as it
&lso supplies the 100 V working voltage for the neon lamp.

8 TIT 2337A
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24 7 OPERATION ' ' v

T ISTORTION RANGE switeh (83).
© determine the full-scale range of the distortion meter. Each push button is calibrated in

.23 CONTROLS AND CONNECTIONS -
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INPUT terminals, Two terminals, one insulated for signil connection. Connection can

be made by banana plugs or sp’ldo terminals,

s

FUNCTION switeh (gz) . Four position push-button switch.,’ The Level position ensures only

Sievel meagsurements are made whereas with the 400 Hz or 100G Mz push hutton selected the

ingtrument will measure both level and distortion fdctor,

With the CAL push button selected a pre-determined signal is fed to the distortion
measuring circuit as a distortion calibration check.
LEVEL RANGE switch {S1}. Consisting of six push buttons, selection of which will deter-

mirie the full-scale range of the level rheter. Each butwn is c,'111b1 dLecl in velis and dB's,

LEVEL meter, Consists of three scales, two voltage scales in black and a 4B seale in red
(0 dB =1 V), : T I P gl E o

“Consisting of six push buttons, selection of which will
full-scale distortion percentage and dB's.

DISTORTION meter. Consists of three scales, two distortion fdctor range scales in biack
and one distortion scale (dB) in red, {0 dB = 100% distortion factor},

“The following instructions are intended s a dc,m;ic,ci guidé Lo the operatson oi ihe TTF 2337A Automatic
Distortion Meter.

However, because of the units inherent simplicity, continued use of these ingtruc-

tiong will become unnecessary.

14.1 Preparation for use

Before commencing measurement,

Lediy o rensewnsthat the mains transformer ds pring and fuse: wating ayeworrectAdor the aupply

TF 2337A
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). -ensure that the mechanical zero of both meters is correcily set. Adjustment is made
. using the inset screw located centrally below each meter.

(ili) ensure that all push buttons are in the 'out! position and that the supply switch is in the
off position. :

7 (lv) . connect the instrument to the supply and switch on, Check that the supply indicati‘ng
lamp is illuminated, -

The TF 233?A is now ready for use, proceed as follows :
242 Level Measurement
(1 Select the LEVEL push button of the FUNCTION switch,
{ify Select the 100V {40 dB) push button of the LEVEL RANGE switch,
(iii)_ Connect the signal to be measured to the input terminals,
{iv) Observe the reading on the LEVEL meter, If the reading is not within the 0 dB to -10dB

scale, continue to select successively lower LEVEL ranges until the desired indication
is obtained, :

(v) Note the LEVEL push button selected. The full-scale of the meter is determined by and
indicated above this push button,

If measurement is required in dB's the signal level is determined by the sum
of the meter indication and the dB value indicated {in RED) above the selected push
button e.g. with the 30 dB (30 V) push button depressed and the meter reading -5 dB,
the signal level will be 25 dB above 1 V,

24.3 . Distortion Measurement

= 0 Carry out Level measurement as described in Chapter 2,4.3 (1) to (iv),

. (i) Select the desired fundamental filter by selecting either the 400 Hz or
1000 Hz push button,

. (i1}  Select the 30% (-1¢ dB) push button of the DISTORTION RANGE switeh,

. ‘Observe the reading on the distortion meter. If the indication is towards the -20 dB
¢ d of the secale select lower distortion ranges until the indication can be easily read,

S The meter--fﬁlluscaie range is indicated by the percentage figure (black) above the press
. button selected.

If measurement is required in dB's, the distortion level is determined by adding the
" meter dB indication (red) to the dB figure (red) immediately above the selected push button,

" i.e. if the ~40 dB push button of the Distortion Range Switch is selected and the meter indi~
_ cates -3 dB then the distortion level measured is 43 dB (0. 7%).

NOTE ; The distortion measurement is valid only if the level meter indication lies
between ~10 and 0 on the dB scale,

25  CALIBRATION | . - -

A [facility for checking the distortion measturiag circuits is provided. Proceed as (ollows : -

10 T TR 2ma7A




TF 2337A

(i)

(i)

(iiD

{heel that the ievel meter indication les between ¢ dB and -10 dB =2 nreviongly
described,

Select the CAL push button of the function swiich,
The distortion meter indication should rsad 10 {f,s.d, on the upper range) regardless

of the distortion range selected, If the indication is in error by more than one division,
refer to Chapter 5.2 for re-alignment instructions. :




Technical description

¥
> T,

INPLT L o
H #
' trpedance Arrplitier \
. Corvertt || t15.448] ng
X @a01/102 Q103/106
1
}
t
1 AC-HC
I Converter - ]
P
3

| G . QAL /102 LEVEL METER
. & [ ’
§ MFUN(}\TION " g LEV ‘{7

Ratio
(> 4 7
‘ e 400z QAI0I-105 +m
: Bandsion and QA 108 DISTORTION
. o Filter | METER
> &9 1-- i
3 H
i ¢ -
PR
‘ . 1060 H2 : Amplitier Ac-pe
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Fig. 3.1 Block Diagram TF 2337A

3.f . PRINCIPLES OF OPERATION

The method of distortion measurement is carried out in the usual way by filtering out the fundamental
component and comparmg the amplitude of the residual with that of the total signal.

sttortmn analysxs ~ Distortion factor is defined by the eguation -

DISTORTION .

_FACTOR n X 100%

where V = amplitude of fundamental

T Vz, V. ee V}!1 = amplitude of 2nd, 3rd.... nth harmonic

N = amphtude of noise and hum harmonics.

'I‘he method employed by the TF 2337A Automatic Distortion Meter is based on the following
approxzmatlon which, assuming a distortion factor of less than 15%, introduces no appreciable error -

DISTORTION sz +V 2 o Vn2 + N2

- 3
FACTCR 3 g 5 5 5 X 100%

Vl +V2 +V3 +...Vn+N *

12 ‘ TF 2337A




32 GEMERAL SUMMARY

The signal to be measured is first fed to the LEVEL measuring circuits to determine the (':ﬂoi;rect input
conditions for the DISTORTION measurement and to provide a LEVEL measurement facility. ;
, . El
The signal is fed via LEVEL input attenuator {S1) to impedance converter and 15, 4 dB amplifier
ang thence to LEVEL AC/DC converter to provide a +5. 25 voltage for full-scale deflection of the’
LEYVEL meter. ' ‘ ' j

\With the distortion measurement mode selected the signal from the LEVEL amplifier is simul-
taneously fed via FUNCTION select switch (82) to one of the two internal filters. The signal stripped
of its furdamerntal frequency, is attenuated and fed via the AC/DC econverter to the *ratiot circuit .
together with the signal from the LEVEL AC/DC converter. Thus both signals can be compared by
the 'ratio’ circuit {as described in Section 3.3.1 and defined in Section 3.1) and their ratio indicated
divectly by the DISTORTION meter (M2). o

33 CIRCUIT DESCRIPTION

LEVEL RANGE ATTENUATOR (81). Front panel mounted 6-way push button switch consisting of one
. 1gtyaight through' position aad five 10 dB steps, R

' LEVEL IMPEDANCE CONVERTER (Q101,102), Large gain amplifier with 100% negative feedback
provides high input and low output impedance with a wide band frequency i'ésponse.' -Although distortion
is low, any distortion induced by the amplifier is minimized by adjustment of the biag voltage to Q1l01,

LEVEL AMPLIFIER (Q103 to Q106), To minimize induced distortion this amplifier has high open loop
gain and low closed loop gain. The gain is adjusted for 15.4 dB by R119 (LEVEL GAIN}.

The output of this stage is also fed to the FUNCTION switch 82,

LEVEL AC/DC CONVERTER (QA101/QA102) uses diode full-wave rectification, To reduce the effects
of the non-linearity of the rectifying circuit a negative feedback system also using diodes is ncorpor-
ated.

The d. ¢, output to Ml (LEVEL METER) is determined by the setting of R134 and R1i19 of the
previous stage. The d.c¢. output required for a full-scale deflection of M1 is +5.2) volts,

FUNCTION switch (S2) consists of four push buttons,

With the LEVEL pusk butzon seiected the output from the LEVEL amplifier to the distortion
measuring circuits is open circuited, It should be noted that although the distortion circuits
are switched out with the selection of the LEVEL push button, the level measuring circuits
ara always operative.

Selecting either of the 400 Hz or 1000 Hz push buttons, applies the total signal (suitably attenuated
by the LEVEL input attenuator) to the appropriate filter.

The CAL push button when operated applies the output from the LEVEL amp, attenuated by the
full 60 dB of the DISTORTION range switch (S3), directly to the DISTORTION amplifier. The
levels are set such that when the LEVEL meter reads full-geale the DISTORTION meter also
reads full-scale. The check is completed by reducing the input gignal level by 10 dB and check-
ing that the distortion metér reading varies by no more than 1%. '

FUNDAMENTAL REJECTION FILTERS are composed of active twin~T four stage elements having &

notck characteristic ag shown Ia Fig. 3.2, Two filters are fitted having fundamental rejection of
400 Hz and 1060 Hz,

TF 23374 | ' 13




DISTORTION RANGE ATTENUATOR {(S3) Front Panel mounted 6-way push button switch consgisting of
one 'straight through® position ard five 106 dB steps. o R a

e
_ , %
. \ // e ..
| 14 )
20 / _ : TS A
- S : R
30 / L "
PR 3
ATTENUATION SRR : e / vl
{dB) 40

T\ | o
80 I

70 : - - - fo 25%

80 - fo ¥36%

8.5 ' 0.7 1 A 2
FREQUENCY {f/fo}

¥ig, 3; 2 Fundamental rejection characteristics
of TF 2337A Filter.

DISTORTION AMPLIFIER (Q110 to Q113) 54 dB gain adjusted in the feedback circuit by R159 (DIST
GATN). , .

DISTORTION AC/ BC CONVERTER (QAIOG/QAIO?) gimilar circuit to the level a, ¢./d. ¢c. converter
but differs in gain and output polarity,

RATIO CIRCUIT comprises an up-down integrator zmd pulse width to d. . converter as shown in
simphfied form Fig. 3.3.

3.3.1 Detailed description of Ratio Circuit R , SN
: B . ' K I3
- N QA0S
RIJE  Ridl
vt {1 N ™~ p
Ty
E/_ﬁaes l-%met. . -
. ; . ELoP
saf © ;2 low? o?
_ <
o ;/ _\ R1a3
’ + o g s =
| b
RILZF : 1% :
-vh — — RiBC RISH ‘
,._..m._._{ S—dseVo
, Gaios

Qe

g
za_.\
. ‘II \n‘
W
* o
di—'"-/l;

Fig. 3.2 Simplified diagram of ratic circuit.
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The two signals applied to the ratio circuit are Vf derived from the Level AC/DC converter and
~Vh from the Distortion AC/DC convérter,

Switches Sa (Q107) and Sb (Q114) are Teset in the open condition at time interval T (see Fig. 3.4)
by a clock triggered flip~flop QA105, Thus with Sa open the signals V{ and -Vh combine to charge
capacitor C113, When the output of QA103 reaches V¢, comparator QA104 actuates flip-flop QA105
to close Sa leaving signal ~Vh to charge C113 in the reverse direction for time T -Tx (Fig. 3;.4)'

The flip-fiop change over time Tx is therefore dependent on the relative values of VI and ~Vh,

PR R

‘.

Clock i | 7 I

QA5
QUTPUT

QAal03 /\ .
QuUIPUT Ve L

Tx

Fig. 3.4 Tining sequence of ratic circuit

C o im0l EB il . ABARBHD e

calto T -Tx, integrated by Circuit QA108/C126/R183 and thus deriving an output voitage Vo directly
proportional to the ratio of the harmonic content of the signal and its total value (Vh/VL). Distortion
meter (M2) indicates the value Vo.

TF 2337A

The switching action of Sa is repeated by Sb (Q114) producing a pulse, the period of which is identi . -



 Maintenance

o

4.1 . INTRODUCTION

This chapter containsg information on performance checks and calibration procedure's..

Performance limits quoted are for guidance only and should not be taken as guaranteed perfor- =1
- mance specification unless they are also quoted in the Data Summary (Chapter 1, 2),

In case of difficulties that cannot be vésolved with the aid of this manual, please contact our 4
Service Division at the address stated on the back cover, or your nearest Marconi Instruments repre-
sentative quoting the type and serial number of the instrument. If the instrument is being returned for
repair, please indicate clearly the nature of the fault or the work you reguire to be done.

4.2 ACCESS

Access to the instrument can be achieved by rotating the two knurled knobs on the side of the instrument
in the direction indicated adjacent to the knobs which will release the top and bottom panels.

43 PERFORMANCE CHECKS

The tests in this section may be used as a routine maintenance procedure to verify the main per~
formance parameters of the instrument. All tests can be completed without removing the case, If
adjustment becomes necessary the appropriate procedures are detailed in the repair section Chapter 5.

-+ Equipment required :~
Instrument : Regquired specification

Voltage calibrator ' AC voltage range :
100 mV to 100 V r,m. s, e.g., Bradley 125C

Low distortion oscillator Frequency range :
20 Hz to 20 kHz, Distortion <0.01% e.g. TT 2106/1 M1

AC voltmeter ' Voltage range !
- C 100 mV to 100 V r.m. 8.
Frequency range : 20 Hz to 20 kHz ) e,g. TF 2671

DC voltmeter Voltage range :
: 0 to £2 volts

L-C meter S Capacitance range :
o 0to70 pF e.g. TF 1313A

. Counter Frequency range :
" 20 iz to 20 kllz e.g. TTF 2417

~ Switch box . See Fig. 4.3

Resistor Resgistance : 100 k2 1%,
’ fixed carbon film

Variable muins voitnge {ransformer Volinge rango :
90 V Lo 127 V or 180 V to 253 V

16 | _ TT 2337A




4.3.1 Level Meter Accuracy

(a) Test equipment required : Voltage calibrator.

(b) Check that the instrument is correctly adjusted for the mains voltage inuseas
described in Chapter 2.4.1.

Set controls of the TF 2337A Autc;maticzbistortion Meter as follows :
Functidn switch - LEVEL

(c} Connect the voltage calibrator to the input terminals of the TF 23374A,
(d} Set the output freguency from the voltage calibrator to 1000 Hz.

{e} By using the voltage calibrator check'the level méter at f.5.d. on every LEVEL range.
The accuracy of level range should be within 22%,

() Setthe Level Range of the TF 2337A't0'1 V.

{g) By using the voltage calibrator, check the scale shape of the level meter varying the
voltage by increments of 0.1 V from 0.1 Vto 1 V. ‘

The scale shape of the level meter should be within +2% of 'fﬁilm's'cﬁle.

{(h) Reduce the mains voltage by 10% and repeat steps (e} to {g). Increase'the'_mains voltage
to the nominal voltage plus 10% and repeat steps {e) to-(g). '

432 Level Meter Frequency Response

OSCILLATOR ACVOLTMETER TF2337a

© o) =3
. OUTPUTC_ oINFUT o INPUT

Fig, 4.1 Lavel Meter Frequency responss check

{a) Test equipmen‘i required : Oscillator and AC Qoitmeter.
(b} Connect the TF 2337A as shown in Fig. 4.1,
(c) Betthe TF 2377A conirols as follows :-

Funetion switch . . - . LEVEL

Level range switch . - 1v

(d} BSet the oscillator frequency to 1000 Hz, ad;ust the output 8o that the TF 2337A Level Meter
reads full scale. Note the vscillator output as monitored by the AC voltmeter,

{e) Keep the cutput from the oscillator constant‘ and vary the frequency from 20 Hz to 20 kHz.

() Ensure that the frequency response of the level meter of the TF 2337A is within 3% over
the frequency range 20 Uiz to 20 kHz,

TF 2337A




4.3.3

k)

18

()

)
{c}

{d}
{e)

(0

()

ty
B

»

"

Band Rejection Filter

LOW DISTORTION COUNTER TF2337A
OSCILLATOR ‘
O <O -
ouTPUT | o INPUT [ o INPUT

Fig. 4.2 Tundamental Rejection Filter check

Test equipment required : o
Low distortion cscillator
Counter

Connect the TF 2337A as shown in Fig, 4.2

Set TF 2337A controls as follows := . . . . SRR

Function switch - -LEVEL - .-~
Level range switch - 1v

Connect the output of the'low distortion oscillator to the inﬁat of tha TF 2337A.

Set the frequency of the low distortion oscillator, to 400 Hz and, varying the output, set
the level meter of the TF 23374 to full scale. ‘
Setthe switches of the TF 2337A as follows :

' Funetion switch - 400 Hz

o .D_istbrtion‘range switch= 0.1%

Vary the frequency of the low distortion meter so that the distortion meter of the

- TF 2337A indicates 0.007%. Check the frequency at two points (+ and -} of the fundamental

frequency to confirm that the. frequency width is more than +3%:;

Chéck that the centre frequency of the two points noted above is within 1% of 400 Hz,

; IR R

%1@3?'_%@@,2?._?33% controls as follows : -

Function switch - . 1,000 Hz,

Bat the output frequency of the low distortion oscillgtor to 1000 Hz and, varying the frequency,

. set the level meter of the TF 2337A to full scale.

Select the TF 2337A controis as follows ‘-

° Function switch i - . 1000 Hz
Disbortmn Tange switch - 0.1%

Carry out the operation described in para. 4 3. S(g).

,\".'! B PR

Check that the cenire frequency of the two pomts correapondmg to 0. 007% dlstortmn is within
+1% of 1000 Hz,

TF 2337A




4.3.4 Harmonic Characteristic

a} Test equipment required :

Oscillator

AC voltmeter
b} Connect the TF 2337A as shown in Fig, 4.1,
¢} Select the TF 2337A controls as follows : =

Function switch - LEVEL
Level range §witch - 1V

d} Adjust the output frequency of the oscﬂiator to 760 Hz and adjust the output unul the TF 23374
level meter reads full-scale. :

e} Select the TF 2337A controls as follows :—

Function switch - Press the CAL and 400 Hz push-huttons
simultaneousiy.

f) Note the indication of distortion of the TF 23374, vary the frequency of the oscillator
from 760 Hz to 10 kHz. o
(The output voltage from the oscillator should be kept constant.}
Ensure that the distortion meter of the TF 2337A does not vary more than 0.3 dB.
g) Select the TF 2337A controls as follows :

Function switch - LEVEL

. h} Set the frequency of the oscillator to 1.9 kHz, and set the indication of level meter of the
TF 2337A to full scale,

i} Select the following mode condition :

Function switch ~ Press the CAL and 1000 Hz push-buttons
S simullaneously,
{) Noting the distortion reading on the TF 2337A vary the frequency of the oscillator from
1.9 kHz to 10 kHz,
(The output from the oscillator should be kept constant, )

k} Confirm that the TF 23374 distortion indication is constant within 0,3 4B,

435 Distortion Meter Accuracy
a) Test equipment required,

Low distortion oscillator,
Voltage calibrator,

Switch box,

TF 2337A 18
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“ ..1b)

e}

d)

e)

g)

h).

i
)

k)

1

m)

E

LOW DISTORTION SWITCH BOX
OSCILLATOR

(80011)
. o
TF2337A
]
INPUT
VOLTAGE <
CALIBRATOR
(6000} v

o “s2
i s0on €

Fig, 4.3 Distortion Meter agcuracy. check

‘Connect the TF 2337A and fest equipment as shown in Fig, 4.3, V

Set the controls of the TF 2337A as follows :-

Function switch -~ LEVEL
Level range switeh -~ 1V

Turn 81 of the switch box to F and 82 of the‘ switch box to C,

Set the frequency of the low distortion oscillator to 400 Hz and varymg the output, get
the level meter of the TF 2337A to full scale (1 V)

Turn 81 of the switch box to H,

Set the frequency of the voltage calibrator to 886 Hz and varymg the output, adjust the
TF 2337A level indication to full scale (1 V).

Set the output from the voltage calibrator to 0.001 V.

Turn 81 of the switch box to ¥ and the 52 to D.
Set controls of the TF 2337A as follows :-

'_ Funchon Sswitch - 400 Hz

' Distozjtxon range switch - 0.1%
Check that the TF 2337A distortion meter reads f.s,d,

Select the TF 2337A distortion range and adjust the voltage calibrator as tabled below

checkmg that the TF 2337A meter indicates full scale.

TF 23;37A distortion range - 0.3% 1% o 3% 10% 30%
0,003 V .01V 0_,_03 v 0.1V 0.3V

H

Voltage calibrator
Set the distortion range of the TF 2337A to 1% and set the voltage calibration to 0,01 V.,

Vary the output from the voltage calibrator from 0.001 V to 0.01 V in steps of 0,001 V
and check the accuracy of the distortion meter.

TF 2337A




o} The accuracy of the distortion meter should be 3% of reading +3% f.8.d.’
p) Select the 1000 Hz push-buiton on the Function switch,

q) Set the frequency of the low distortion oscillator to 1000 Hz and that of the voltage
’ calibrator to 2,200 Hz, Carry out checks of items (c} to (n).

436 Ratio Circuit

a} Test equipment required :

Low distortion oscillator
Voltage calibrator
Switch box

b} Connect the TF 2337A as shown in Fig. 4.3.

¢} Carry out the operations (¢} to {k} described in distortion metexr accuracy check, para. 4.3.5.

d)  Vary the LEVEL RANGE from 1V to 3 V, ensure that the indication of distortio_riidoes not
vary by more than 1% of f.s.d. : v o

e) Select the 1 V push-button on the Level Range.
f)  Set the output from the voltage calibrator to 0.003 V,

g) Vary the LEVEL RANGE from 1 V to 3 V, ensuring that the indication of distortion does
not vary by more than 1% of f.s.d.

h} Select the 1 V push-button on the Level Range.
i}  Set the output from the voltage calibrator to 0. 001 V,

j) Vary the LEVEL RANGE from 1V to 3 V, ensure that the indication of distortion
does not vary by more than 1% of f.s.d.

4.3.7 fnput Resistance

a) Test equipment required :

Oscillator

Resistor 100 k2 1%

b} Connect the ouiput of the oscillator to the input terminals of the TF 2337A,
¢} Set the controls of the TF 2337A as follows :-

Function switch

1
=
i
<
i
t

Level range switch - 1v

d) Set the output frequency of the oscillator to 1 kHz,
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e) Vary the output voltage of the oscillator so that the level meter of the TF 2337A reads
full scale. Note this reading (E in the equatmn)

f) Connecta 100 ki? £1% resistor in a series with the input to the TF 2337A Note the
LEVEL METER reading (V in the equation).

g) Input resistance (R input) of the TF 23374 is given as follows :

L, D

Vo ?

= 1
R input E -V x 100 k&2

h}  The input resistance of the TF 2337A should be 100 k2 +5%.

Input Shunt Capacitance
a} | Test equipment required
L - C meter
b) Set the controls of the TF 2337A as follows : -
Level range switch - 0.3V

¢) Connectthe L - C meter to the inpt;t terminals of the TF 2337A. Measure the input
capacitance which should be less than 70 pF,

TF 2337A




Repair

¥
e
"R

5.1 - INTRODUCTION ' q
This chapter contains information for the locating and repair of faults, Allignment procedureﬁf"are
alsogiven. Performance limits quoted are for guidance only and should not be taken ag guaranteed’
performance specifications unless they are also quoted in the Data summary section.

Lot

See also Chapter 4 for information on access,
In the case of any difficulty, please write to or 'phone the Marconi Instruments Service Division
(see address on back cover) or nearest representative, quoting the type and serial number on the data

plateat the rear of the instrument. If the instrument is being returned for repair, pleasé indicate
clearly the nature of the fault or the work you require to be done, ‘

52 FAULT LOCATION

A list of fault symptoms that may be evident from the front panel checks or become. a.ppﬁrent' following

internal adjustments, are listed in Table 5.1. Probable causes are indicated whick will be useful in
locating the fault, '

The d.c. voltages of the active devices are ligted in Tables 5. 2(a} and (b},

Following the rectification of a fault, the relevant performance checks of Chapter 4 should be
carried out to ensure that theé TF 2337A is stiil within calibration,

53  TYPICAL WAVEFORMS

The waveforms given in Fig, 5.1 are representative of the TT 2337A when a signal of 1 kPFz, 1'V r. m. s.
is applied o the input terminals and the controls are get as follows : - '

Function switch - CAL
Level range switch - 1v
Distortion range switch - Any
CHECK POIRY WAVEFORM
0.%¢p-p
P2 OC + 5.25v
1P-3 DE - 165V

L
. /\/\/ 1.5 vpp

l 20y

¥P-5 . C DG .25V . -

. Fig, 5.1 Typical Waveforms
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SYMPTOM PRCBABLE CAUSE

Neon lamp does not light Check the fuse

Level meter and distortion
meter does not work when a Check Q101 to Q106 -
signal is applied.
{All ranges)

Level meter does not work Check QA101, QA1902 and M1

Distortion meter does not work Check from Q107 to Q114,
QALG3 to QALIDS and M2

Adjust R202 {(GAIN ADJ) and
R227 (2fo ADJ) but does not ] Check QA201 to QA205
become normal

Adjust R326 { 12 V ADJ ) but

+12 V and -12 V do not become Check @301 to Q311
normal

Adjust B105 (BIAS ADJ) but Check 101, Q102 and
bias does not become_a normal P10l to D104

Adjust R119 (LEVEL GAIN) but does

1
not become normal Check Q103 to Q105

Adjust R134 (LEVEL ZERO ADJ) but

zero does not become normal + Check QA101 and QA102

5 'A_dju_;tl;RISQ (DIST. GAIN) but does

: 11 11
‘ot become normal. Check from Q110 and Q113

Adjust R176 (RATIO ADJ) but does

) Check from Q110 and Q113
-not become normal

Adjust R176 (RATIO ADJ)} but does

Check QA106 and QA107
not become normal

Adjust R184 (DIST, ZERO ADJ} but

Check QA108 and Q114
does not become normal

Tahle 5.1 Tatlt location

TTF 2337A




TRANSISTOR B B c
Q101 (8) 5.5V @ | @10V
) Q102 10.8V 10.1V 5.5V
Q103 0.58 V 0 5.6V
Q104 20,58V 0,02V 6.7V
Q105 6.25'V 5.6V 0.55V
Q106 0,07V 0.56V 12.0V
Q107 0 0,82V 0.01V -
Q108 0 0,4V 2,1V
Q106 0 0.4V 2.1V
Q110. ~0.56 V 0 6.2V
Q111 -0.56 V 0 6.6V |
Q112 7.24V 6.6V 5.9V |
Q113 6.6 5.9V 0.2V .
Q114 0 0.64V 0.03V |
Q301 12.5V 13,1V 18,8V
Q302 12,0V 12,5V 18.8V
Q303 5,26V 5.9V 13,1V
) Q204 5,26 V 5,9V 12,0V
Q305 0 0.62V 5,9V
Q3086 4.9V 5.5V 12,0V
Q307 -12.0V S12.0 V. 18,6V
GaLe 419,17V 18,6 V -12.0V
Q309 5.3V 5,9V 12,6V
Q310 6.0V -6.5V 12,0V
Q311 6.0V 6.5 7, -8.8V
* Cannot be measured

TF 2337A

Table 5.2 (u)

Transistor DC Voltages



54  ALIGNMENT PROCEDURES

Test é&ﬁipﬁient 're.q;ured o

- DC _vblgmeter.

AC voltmeter

‘ Low distortion oscillator.~- e.g. TF,2100/1M1

54.1

{(a} Test equipment :-

Power Supply

e.g. TF 2671, TF 2650

DC voltmeter

" (h) Remove the upper cover,
Connect a d, ¢, voltmeter hetween hoard A3 pin 7 and A3 pin 6,

26

Integrated Circuits DC Voltages .-

H

) PIN
Int. 1 2 3 e 5 6 7
Cets, ' <
QA101 0 0 12,0V 0.22v |12.0v i
SR §
QA102 -12.0V 0 0 |-12,0v ] -1z.0v 0 12,0V ﬁ
QA103 0 0 |-12.0V -4,0V 12,0V
QAL104 .0 10,0V 4.0V, 5.9V o -0.5V | 12,0V
‘QA106 0 o -12,0°V 0,1V |12,0V
QA107 -12.0V 0 0 {-12.0V | -i2.0V | 0,01V
QA108 -12,0V | 0o 0, |-12.0V |-12.0V | -0.06 Y
QA201 0 ] 12,0V o 12.0V
QA202 0 0 {-12.0V 0 12,0V
QA203 0 0 |-l2.0V B 0 12.0V
 QA204 0 0 |-12,0V __0_ 12,0V
QA205 0 0 ~12,0V -0 12.0V
N| 1 2 3 4 5 6 7 8
A105 0,00V | -0.5V. | 0.44V. | o o.qm_g»_w\( h4.év_ 1.7V | 1.9V
] Table 5,2 (5) ) C eoer |
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{e)
{d)

(e)

542 Level Zero Adjustment

(a)

)]

Adjust A3 R326 for a voltage of -12 20.5 V.

Transfer the voltmeter leads to A3 pin 5 and 7.
Ensure that the voltage is +12 20.5 V,

Measure the voltage between A3 pin 4 and 7. This should be +5 #0.3 V.

& i
RO

Remove the lower cover. Set the FUNCTION switch to LEVEL and LEVEL RANGE 1 V.

With no signal applied to the input adjust A1 R134 so that the LEVEL METER indicates zero.

543 Level Gain

{a}
(b}

{c)

Test equipment : - Low distortion oscillator.

Set the FUNCTION switch to LEVEL and LEVEL RANGE to 1 V.,
Apply a signal of 1 kHz, 1 V v, m.s. to the input terminal,

Adjust A1 R119 so that the LEVEL METER indicates full scale.

5.4.4 Bistortion Zero Adjustment

{a)
(b}

(c)

Test equipment 1 - Low distortion osecillator.

Set the FUNCTION switch to LEVEL, the LEVEL RANGE to 1V and the DISTORTION
RANGE 10 3 convenient point.

Apply a signal of 1 kifz 1 V r.m. 5. to the TF 2337A mput termmals. Adjust Al R1g84
so that the distortion meter reads zero, AR R

545 Distortion Gain and Ratio Adjustment

(a)
{b)
{c)

(d)

Test equipment : - Low distortion osecillator,
Set the FUNCTION switch to CAL,, LEVEL RANGE to 1 V,

Apply a signal of 1 kHz 1 V r.m.s. to the input terminals. ,
Adjust R159 so that the distortion meter indicates full scale.

Set the TF 2337A LEVEL RANGE switch to 3 V. Adjust Al R176 so that the distortion
meter again ind: cates full seale,

Repeat items (b} to (d} a8 necessary so that the distortion meter indicates full scale.

5.4.6 400 Hz Band Rejection Fiiter

(a)
(o}
{c}

TF 2337A

Test equipment ;- Low distortion oscillator,
Press the CAL and 400 Hz filter switches simuitaneouaiy,

Apply a s:gnal of 2kHz 1 V. r.m,a. to the input terminals of the TF 2337A, Adjust
A2 R202 {400 Mz)., for full sea ie deflection of the distoriion meter,

27



(d) Change the input frequency to 800 Hz. Adjust A2 R227 (400 Hz filter) for full scale
deflection of the distortion meter, . I - '

(e} Repeat operations (b) to (d) as nece'ssaﬁr-go that the distor;iga Il‘z}'gt‘&ri:_i:n:&liéates £33, d,
547 1000 Hz Band Rejection Filter

(a) Test equipment : - Low distortion oscillator,

(b) Press the CAL and 1600 Hz filter switches simu@taneous__ly,

(c) Apply a signal of 5 kHz 1 V r.m. 8. to the TF 2337A input terminals.. Adjust A2 R202
(1000 Hz) for distortion meter & g.d4, =+ - S

{d) Change the input frequency to 2 kHz, adjust A2 R227 {1000 Hz) so that the distortion meter
indicates f.s.d. '

{e} Repeat operations (b} to (e) as ngeces'sary 50 that the distortion meter indicates f. s, d.

5.4.8 Bias Adjustment
{2} Test equipment :~ . Low distortion oscillator,

(b) Set the FUNCTION switch to 400 Hz. LEVEL RANGE to 1 V-and DISTORTION RANGE - :
t0 0.1%. Apply a signal of 400 Hz, 1 V r.m. s, to the TF 2337A input terminals,

(c) Adjust A1 R105 so that the distortion meter indicates less than 0, 007%.

By . P R ,
(d) Set the FUNCTION switch to 1000 Hz. Alter the input frequeney to 1000 Hz, - Ensure that
the distortion meter indicates less than 0. 007%.

55  CHASSIS WIRING CHECK

Fig. 8.2 shows the chasgis connector layout,

FRONT _PANEL
; 2B F T u
A Aeel P00 4 A EE
S B TR N e i
Aw—-—{\ /CZ::A___"F .
il 1 ' |
A——_L /ﬁ;i el
I8 5
Gp r
[ o~ ny .

Fig. 5.2 Chassis Comnector Layout Diagram’
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Conugctor Pin Front Panel Setting Resistante Connedtor Pin Front Panel Setting Reaistance
No, No, ; No, - : N, )
a2 AL 0 "J4 ALl o
B Level range : 0.3 V 100 kQ B Resl
1V 31.6 k&2
T3V 10 k2 E.H 2,7 k&2
eV 3,16 k2 -
TR 1k J5 E FUNCTION : Level o]
L1860V 316 Q : 400 Hz 600 {2
3-1000 Hz [o's}
D 2,79 ' CAL o
H Funeticn : Level L2k ¥ 0
+ 400 Hz, 1060 Hz o9}
+ CAL 600 02 J6 AL 0
b 2.7 %2 B D
I3 AL 0 c 1.2 k02
B 506 Q E,H 2,7 ka
E 2.7 kQ J7 E FUNCTION : Level ow
+ 400 Hz (s
F 2.7 k2 1 1000 H 600 Q2
: CAL o0
J 10 ka2
. b2 o
K (FUNCTION : LEVEL} .
Distortion range : 0.1 0
0.3 136 0
1 143 Q
3 144 @2
: 10% 144 Q
: 30% 144 Q2
(FUNCTION : 409 Hz & 1006 Hz)
Distortion range : 0.1% 600
Distortion :0.3% 80,7 G
1% 148,78
: 3% 144,082
1 10% 144.2 0
: 3% 144,20
{FUNCTION : CAL)
Distortion range : 0.1% 30% 144,622
Table 5. 3 Connector Resiatance Checks
TF 2337A
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Table 5.3 indicates the resistance between connector pins and chassis. When making resistance .
checks disconnect the ingtrument from the mains supply and remove boards Al and A2 (both 400 and
100G Hz), R :

o
-

5.6 PACKAGING FOR RESHIPMENT e

hY

In the event of the equipment being returned for servicing it should be packed in the original shippiqé
carton and packing material. If this is not available wrap the instrument in beavy paper or plastjgiand
place ina rigid outer box of wood, fibreboard or very strong corrugaied cardboard.. .lise ample-soft
© packing to prevent movement. Provide additional support for projecting parts to relieve these-of ke
unnecessary shock. Close the carton securely and seal with durable tape, Mark the shipping con-.

tainer FRAGILE to ensure carefui handling.
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Replaceable parts

6.0 INTRODUCTION 3
i

. This section lists replaceable parts in alphabeiical - numerical order of their circuit referencss.

The following abbreviations and symbols are used i~

C : capacitor

CARB : carbon

D o semi conductor diode
ELECT electrolytic

Fs : fuse :

J : conirectors

Ly : indicator lamp

M : meter

MET : rietal

QA : integrated circuits
Q transistor '
R resistor

s switch

T transformer

W watt

6.2 ORDERING
When ordering replacements or spare parts, address the order {o :

Marconi Instruments Serviee Divigion,
The Airport,

Luton,

Bedfordshire.

or to your nearest representative, Pleasz specify the following information for each part raquirad :

: 1) Type of instrument

‘ 2) Circuit reference (e.g. C1)

3} Description {e.g. 1 pF 250 V Paper Capacitor)
4} M.L Part Number (e.g. TF 2337A/FPP 26001)

If a part is not listed, state its function, location and description when ordering.

Spares supplied against M. 1. Part Numbers are electriéaliy inter-changeabie with those originally
fitted, but may not always be identical.

TF 2337A
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6.3 PARTS LIST W e
;  Cireuit _ S e e el M.I. Code No.
! reference Description o - FPP/2337A
Capacxtors '
C1 1uF £20% 250V Paper 26001 - .
c2 47pF +10% 100V Mica 26002
c3 o 150pF +10% 100V . Mica - 26003
C4,111 . A70pF £10% 100V Mica 26004
C1lo1 22pF +£10% 100V . Mica . 26005
102,103 5 0. 01uF +20% 100V  Plastic 26009
Clo4 B 0. 047uF £20% 100V . Plastic 26010
C105,109, ' ) ' _

120 47uF +100% _10% 10V Elect 26017
106,121 100pF +100%, -10% 1o0v Elect | 26018
C107,116 33uF +100% -10% 10V Elect 26019
108,119 -

123 1600pF +10% 100V Mica 26006
Ci10,122 47uF +75%-15% 16V Elect 26020
C112,124 4. 7pF +100%-10% 25V Elect 26021
C113 0.15uF 5% 150V Elect 26011
C114 330pF £10% 100V ' Mica 26007
Cils 100pF +10% 100V Mica 26008
C117,118 0. 33uT +5% 200V Plastic 26012
C125 10uF +100%-10% 16V Elect 26022
C126,127 47uF +100%-10% 16V Elect 26023
C201, 202

204, 205 0.025uF 1% 50V Plagtic 26013

207,208 {400 Hz Band Stop Filter)

210,211
C201, 202 S - B ’

204, 205 0. 01uF 21% 50V Plastic 26015

207,208 (10006 Hz Band Stop Filter) o

210,211
203,206 0.05uF =1% 50V Plastic 26014

209 212} (400 Hz Band Stop Filter) =
C203, 206 0.02uF 1% 50V Piastm 26016

209 212} - {1000, He Band Stop Filtew). = wir i7"

C301,305 220uF +100% -10% 25V Eiect 26024
Cc302,306 . . 22uF +100%-10% 25V Elect 26025
C303,307 . 0, 01pF +80%-20% 25V Ceramic 26026

C304,30 <4 47TuE +100%-10% 16V Elect - 26023

Diodes B ST prages

D101,102 R
112,308 . . -l 027 8,2A o - ‘+ Zener 6, 2V © 28101 '
D102-111, : ‘
113,114,
116,117 18 2076 Silicon 28102
D115 18 2190 Zener 8.3V 28103
D361-304 , SR1FM2 Silicon rectifier 28104
D305 18 2076 Silicon 28102
Fuses .
F81 - ‘ 0.2 Amp cartridge 23401
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Circui’e ’ ‘,_!: " ) iy s 5

reference Description ' M.1, Code Neg.
FPP/2337A
Connectors . i ¥
J1 o Input terminal ‘ 23003 o
L Earth terminal | 23004 %
J2-4,6 PCB jack (10 contacts) : 23601 ‘,;
J5,7 D PCB jack {6 contacts) ' 23002 o
Lamps
LP1 . Lamp Neon BNA -3 23701 :
Meters o
M1 5001A DC (Level) AR 44501
M2 _ 500pA DT {Distortion) ) . 44502
Transistors : .
Q101 ‘ 25K30A FET N Chahnel 28201 -
Q102,105 ' _
112 28A495G-Y PNP 25202
Q103,104 - L
107,110 : G
111,114 . 28C1000G-BL NPN 28203 ' -
Q106,113 28C373G NPN 28204 -
Q108,109 28C752G-0 NPN 28205
Q301, _ | ' |
303-308 28C372G-Y NPN ‘ 28206 ° -
Q302,308 28D91 NPN 28207
Q307,
309-311 28A495G-Y PNP 28202

Integrated Circuits

QA101-103 ;
106-108 SN72741 L 28401,
; QA104 ' SN72710 L : _ 28402
! QA105 M5946 P - 28403
QA201-205 SN72741 L , 28401
Resistors SRR . - o
R1 68, k2 +0, 5% W Met film 24001 .
; R2 21, 6k2 £, 5% W Met film - 24002
! R3 6. 84k x0, 5% 1w © Met film 24003
R4 - 2, 16k '+0, 5% W Me? film 24004 .
Rs 64802 £0, 5% W Met film 24005
R6 ‘ 3160 =0, 5% tW Met film 24006 .
RT 1. 2ki? +5% fw v Carb film 24013
R8,10,12 v . ‘
14,16,18 410, 30 0, 5% 3 W ' Met film 24007
R9,11,13 . g
15,17 277,50 £0,5% 1w Met film 24008 -
R19 189,70 £0.5% 4W Met film 24051
R20 33K £5% W = Cagzh film 24014
R101,112,113 - : o : _
117 - 10ksz £5% 3w Carb film 24915
R102/103, : ' : "
111 ' 2, TkSE 8% LW Carb film 24016
R104 68k 5% 4w Carb film 24017

TF 23374 © 33

e




Cireuit
reference

R105,119,134
R106
R107
R108, 143
R1089,165,177
R110,118
R114,127
R115,116,%25
R120,128,129,131
R121,161
R122,174
. R123
‘R124
R126,136
R130
R132,164
R133
R135,140,142,
145,152,153
R137,138
R139,144,146,
148,151
R141
R147
R148, 150
R154
R155,156,
167 _
R157,166
R158
R159,176,184

R160,169,188
R182 :

R163

R168

R170,171
R172,173,178

R183,185
R18G
R187,188

"R201 -
‘R262

“Rzoa
R204,228
‘R205,206,211,212,

© 217,218,223,224
R207,213
1208,214,220,226
R209
R216,218,222

" R215

Description

10k

18k +5% W
1M 5% W
6. 8k 5% W
6809 5% FW
3,3k 5% W
1k +5% W
1005 5% W
2. 9kS2 5% W
27052 +5% W
5.6k +5% W
12k +5% IW
1.9k +5% W
20k +5% W
4, 3kQ 5% W
1.5k 5% W
15k +5% §W

-]
10k 25% ¥W
3, 3k0 +1HBW

4,7k £5% IW
6. 8k #1% W
o7k +5% W
30kQ +1% W
8200 5% 2W

1000 +5% IW
10k +5% AW
470 +5% W
10kS2

2, 2k 5% W
3.3k 5% 3W
20k 5% W
1k 5% W
2kQ 5% W
4,7k 25% 2W
10K £5% FW
3, 3k =1% W
2,7 5% FW
10KkS? +1% AW
1M 6% W
106k52 5% W
1,2k £5% IW
20082

ok £5% W
1K6 £5% W

15. 9k +0. 5% &W
.85k 0, 5% W
39K 5% 4 W
2400 +1% §W

1 +1% W

836 +1% W

Variable Wire Wound
Carb film
Carb film
Carb film
Carb film
Carb film
Carb film
Carb film
Carb film
Carh film
Carb film

- Carb film

Carb film
Carb film
Carb film
Carb film
Carb film

Carb film
Carh film

Carb film
Carb film
Carb film
Carb filin
Carb film

Carb film
Carb film
Carb film
Variable Wire
Wound
Carh film
Carb film
Carb film
Carb film
Carb film
Carb film

. Carb film

Carb film
Cark film
Carb film

“Carb film

Carb {ilm
Carb film
Variable Wire
Wonund
Carb film

- Cark film

Met Gim
Met film
Carb film
Carh film
Carb film
Carb film

M.I. Code No, .
FPP/2357A

25001
24018
24019
24020
24021
24022
24023
24028
24024
24025
24028
24027
24013
24032
24029
24030
24031

24015
24043

24033
24044
24034
24045
240358

24028
24015
24036
25001

24024
24022
24037
24023
24038

24033

24015
24043
24616
24042
24019
240b3
24013
25002

24038
24023

24011
24012
24014
24046
24047
24048

R

-

Y e

M

TH 2337A




Cireouit MI., Code No.
reference Description FPP/2237A
R21ig, 225 7,965k 0, 5% §W Met film 24052
R221 27082 1% W Carb film 24049
R227 100802 Variable Wire 25003
: W ound '
. R301,314 100 +5% ¥W Carb film 24039
R302,311,315,
323,325 2,2kQ =5% W ~ Carb film 24024
R303, 303,316, 7
321,324 4. Tk £5% W Cerh film 24033
R304,317 10082 +5% W Cars Him 24028
R303,3C6,313, _
318,319,322 10k +5% W © Carb film 24015
R307,320 1, 8k2 +5% W _ Cart film 24040
R309 39k 5% zW Carb film _ 24041
R310,5328 4,7k +1% W ~ Cayh film 24050
R312 2k +5% 3W Cark film 24038
K326 500682 ~ Variable Wire 25004
: Wound . SR
Roa7 2, 7k =5% W © Carb film - 24016 0
Switches :
; s1 Switch (I TVEL RANGE) 6 buttea 23105
;! 82 Suritch (FUNCTION] 4 button 23102
t 83 Switeh (DISTORTION RANGE) 6 buiton 28166
i 54 Switch {POVER) toggle 531yd
:
2
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Marconi Instruments Ltd, TF 2337A
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Fig.7.1 Power Supply Circuit Diagram
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Marconi Instruments Ltd  TF2337A Fig.7.3 Metering Circuit Diagram
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