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General information
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Fig. 1 Marconi Instruments V.S.W.R. Indicator Type 6593A

H Fine 0 to 1 dB continuously variable.

AMPLIFIER METER SCALES
Inputs 2 channels, A and B. High im- VSWR 1.0 to ©

pedance. 2002 Bolometer input, 3.16 to @

bias current 4.5mA. Expanded 1.0 o 1.3
Functions A,B, A-B, Bolometer. dB range 0 to —10dB
Frequency range 800 Hz-1200 Hz variable. Expanded dB range 0 to 2.2 dB
Selectivity 20 Hz-100 Hz variable. Battery check Discharged/Charged
Sensitivity 0.5 1V R.M.S. for F.S.D. on chan- Meter calibration For square law detector

nels A and B.

0.15 4V R.M.S. for F.S.D. on Scale length 119,5 mm 4.7 in.

Bolometer input. POWER REQUIREMENTS
Noise level Below —110 dB3 level on meter at A.C. mains 115 or 230V a.c. 50 to 60 Hz.

maximum sensitivity and band-

width with high impedance input DIMENSIONS AND WEIGHT

terminated in 5000, Height Width Depth Weight

Output Proportional to meter indication. MO'S. mm 202 mm 284 mm 2.64 kg
. 5.53 in 7.95 in 11.2in 51b 13 oz

1 volt corresponding to F.S.D.

Output impedance, 100 k1. OPTIONAL ACCESSORY
ATTENUATORS 2200186 Internal rechargeable battery pack.
Coarse 0 to 60 dB in steps of 10 dB 0.1 p.ermifs use up to 20 hours con-

dB/10 dB. From 0-10dB +0.5 dB. finuous operation.
Medium 0 to 10 dB in steps of 1 dB +0.05

dB/dB.



The V.S.W.R. indicator and selective amplifier is
basically a low noise, high gain amplifier driving a
meter output. The instrument is primarily intended
for Laboratory use but its small size and robust con-
struction make it equally suitable for use in the field.

Provision is made for two inputs from crystal
detectors. These can be used indepentently or to-
gether for bridge measurements. A separate input is
provided with a d.c. bias supply for bolometer
operation.

The switched attenuators are adjustable from 0
to 70db in increments of 1db, and a continuously

variable 0-1db attenuator is also provided. Attenuator
calibration assumes that the input is from a square
law detector.

Either a mains a.c. supply or optional internal
batteries can be used to power the instrument which
has a very low power consumption.

Before connecting the mains supply check that
the rear panel voltage switch is set to the appro-
priate value and that the correct fuse (160mA) is
fitted.
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Fig. 2. Front Panel Controls

2.1 FRONT PANEL

CONTROLS

. MAINS SWITCH

Mains supply ON/OFF switch and associated
indicator lamp. During battery charge, indicator
lamp is lit.

.BATTERY

A three-position push-button switch which ener-
gises the 6593A from the battery pack (optional).
It also permits the condition of the battery pack
to be checked (BAT CHK button) and charged
(BAT CHG button). When the mains is on, a
trickle-charge is applied to the battery pack and
in the BAT CHG position the power is used for

charging purposes with the indicator lamp glowing.

. METER MECHANICAL ZERO

Set meter indication to zero when mains power is

OFF.

4. METER RANGES

Selects normal or expanded meter ranges as in-
dicated on meter.

. INPUT SELECTOR SWITCHES

Selects alternative high impedance input chan-
nels A and B as well as A-B facility for bridge
measurements.

. INPUT SOCKETS

BNC sockets for channels A and B inputs.

.STEP ATTENUATOR CONTROLS

Coarse 0to60dB in steps of 10dB +0.1dB/10dB.
From 0-10dB +0.5dB.
Medium O to 10dB in steps of 1dB +0.05 dB/dB.

.CONTINUOUSLY VARIABLE

ATTENUATOR CONTROL

Fine 0 to 1dB continuously variable.
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0-1V output proportional to meter indication.
1 volt corresponding to f.s.d. Output impedance

100k(2.

23 OPERATING
INFORMATION
R e YR AVAVA =N
Fornormal V.S.W.R. measurements the instrument
is used in the conventional manner. Socket A or B

may be used for connection to a crystal, the input
selector switch being set appropriately.

2. INFPUT
SETISE APRPRLICAT
Bolometer input and associated bias ON/OFF BRIDGE APPLICATIONS
switch. If two signals are available from the microwave

3. AMPLIFIER TUNING

Tuned amplifier centre frequency adjustment.
Clockwise rotation increases frequency.

4. AMPLIFIER BANDWILDTH

Amplifier bandwidth adjustment. Clockwise
rotation increases bandwidth.

5. M5 - 230V MAINS

This switch permits the application of either
115V or 230V a.c. power. Insure that the switch
position is properly set prior to the application
of power to avoid equipment damage. If replace-
ment of the associated fuse (160mA slow blow)
becomes necessary, ensure that the replacement
conforms with the description given in the
Replaceable Parts list.

bench, very small deviations in either of the signals
can be accurately measured using bridge techniques.
When the two inputs are connected to sockets A and
B they complete a bridge network with two primary
windings on the input transformer.
Having connected the signals to sockets A and
B, proceed as follows:
1) Switching INPUT SELECTOR to A and B in turn,
adjust attenuators on microwave bench until the

two signals are indicated as being of approx-
imately the same level on the V.S.W.R. Indicator.

2) Set INPUT SELECTOR TO A - B.

3) Switch out attenuation in amplifier to increase
the reading to a convenient indication.

4) Adjust attenuators on microwave bench to obtain
a null on the meter indication.



5) Re-adjust one of the microwave attenuators to a
positionat which the sensitivity of the indication
is adequate for the measurement to be performed,
at the same time ensuring that the working region
for these measurements is confined to one side
of the null. If necessary the meter indication can
be calibrated against an attenuator in the arm in
which variations are being measured.

A simpler, but slightly less accurate application
of the bridge balance facility, particularly useful
in measuring insertion losses above 0.1dB, is as
follows:

1) Adjust the two signals, as described above, to
obtain a null reading.

2) Insert or remove the component, whose insertion
loss is to be measured in one arm of the micro-
wave system.

3) Adjust the attenuator in that arm of the system
to re-establish the null readings. The difference
in the two readings of the attenuator is the in-
sertion loss.

2.3.2. MEASUREMENT OF VERY
LOW V.S.W.R.

When a V.S.W.R. of less than 1.3:1 is being

measured, more accurate readings can be obtained
by using the expanded scale facility as follows:-

1) Adjust microwave and/or amplifier attenuators
to obtain a reading of approximately ‘1’ for the
standing wave maximum.

2) Depress ‘Expand’ Button.

3) Proceed as if normal V.S.W.R. measurement were
being made but read the red EXPANDED V.S.W.R.

scale.

2.3.3. MEASUREMENT QOF
LARGE V.S.W.R.

For measurementofa V.S.W.R. greater than 3.16:1
proceed as follows:-

1) Set the instrument inputs and controls for ordinary
V.S.W.R. measurements and proceed to make the
measurement.

2) When the null of the signal is obtained, reduce the
attenuation by 10dB and take the V.S.W.R. reading
from 3.16 —®scale instead of the 1.0—®scale.

2.3.4. BOLOMETER OPERATION

To use a Bolometer with the 6593A proceed as
follows:-

1) Connect Bolometer to Bol.l/P on the rear panel.

2) Set the Bolometer Bias switch to ON and select
channel B on front panel. Proceed as with other
mmmeasurements.

3) It is important to set the Bolometer Bias switch
to OFF when not in use, or the input sensitivity
on channel B will be degraded.



Technical description
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Fig. 4. Block Diagram of 6593A
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3.1 PRINCIPLE OF
OPERATION & CIRCUIT

DESCRIPTION

Two front panel inputs A and B are provided
which are both connected via switches S1, S2 and
S3 to the primaries of the input transformer T2. (See
Circuit Diagram Fig 7).

A Bolometer input is provided on the rear panel
which is linked to one primary of T2 by S11 and C1.
The bolometer bias is fixed at 4.5ma by TR1, R1,
R2 and R3.

When the A-B button, S1, is depressed, both A
and B inputs are connected to T2 primaries which are
in antiphase hence the subtraction of B from A.

3.2 AMPLIFIERS AND
ATTENUATORS

The input amplifier ICl is a low-noise integrated
circuit, part No. 6593 ltem 212 Attenuator SW1 and
SW2 are the 10db stepattenuators and attenuator SW3
gives the 1db steps. These are located within the
screened box shown in Fig. 5.

The first amplifier, ICl, operates at a gain of 330,
IC2 operates at a gain of 100 and IC3 gain is vari-
able. By fixing the gains of the operational am-
plifiers and using resistive attenuators, better
stability and noise performance can be obtained.
The attenuators are separated from one another by
amplifiers to eliminate interaction and loading
effects.

3.3 FILTER

To reduce the noise level at the detector to a
minimum, it is necessary to filter the signal at this
point. An active filter is used, composed of IC4 and
IC5 whose frequency is controlled by RV6 and band-
width by RV5.

IC6 provides more signal amplification and RV?3
determines the gain of this stage. This preset poten-
tionmeter is adjusted during test and no further
adjustment should be necessary.

3.4 OUTPRPUT CIRCUITS

IC7 and IC8 form the output rectifier together
together with D9 and D10. IC7 and IC8 amplify
separately the positive and negative halves of the
waveform. The negative half is inverted and added
to the positive half, giving a full wave rectified
output. Smoothing is achieved by C16. The output
from IC8 is taken to the meter M1 via $4 and S5.

In the ‘‘Norm’’ position the meter is shunted
with RV1 and R9.In the “‘Exp’’ position the shunt
is removed and a backing-off current is provided
from the —8 volt rail by RV2 and R11. RV2 is preset
to give a backing-off current such that the 1.0 to
1.3 portion of the normal scale is expanded and
aligned to cover the whole of the expanded V.S.W.R.
scale.

3.5 POWER SUPPRPLIES

The amplifier operates from any 50 - 60Hz supply
in the ranges 110-120V or 200-250 volts. The change-
over switch S12 is located on the rear panel. Two
supplies are necessary for the circuit, +8Vand —-8V.
These are provided by the secondaries of T1, two
bridge rectifiers D1-D8 and the two regulators VR1
and VR2. Switching is achieved by $9 and S10.

When the optional rechargeable battery pack is
fitted this can be selected by S8, Battery ‘ON’
switch. N.B. The battery pack contains 2 indepen-
dent batteries shown as BT1 and BT2 on the circuit
diagram. The batteries are trickle-charged from the
the mains via T1, D1-8, R34 and R36 when the in-
strument is operating from the mains. For a full
charge, 57, Battery Charge, is selected and they
are then fed via R35 and R37. Battery testing is
accomplished with S6 which loads both batteries
with R39 and measures the resulting voltage on the
Meter M1 via R33.

Battery life will be of the order of 20 hours from
one full charge.
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Maintenance

41 INTRODUCTION

Readily-available components are used in the
manufacture of the 6593A wherever possible. The
parts list show the replaceable parts available from
MIMPD. Full instructions for re-ordering are given
at the end of the replaceable parts list.

4.2 REMOVAL FROM CASE

To remove the instrument from its case it is
necessary to undo the six chrome-head screws at
the rear of the instrument. The top and bottom
covers may then be removed.

4.3 SAFETY PRECAUTIONS

This equipment is protected in accordance with
IEC Safety Class 1. It has been designed and tested
according to |EC Publication 348, ‘Safety Require-
ments for Electronic Measuring Apparatus’, and
has been supplied in a safe condition. The following
precautions must be observed by the user to ensure
safe operation and to retain the equipment in a
safe condition.

Removal of the covers is likely to expose live
parts although reasonable precautions have been
taken in the design of the equipment to shield such
parts. The equipment shall be dis-connected from
the supply before carrying out
replacement or maintenance and repair during which
the equipment shall be opened. If any adjustment,
maintenance or repair under voltage is inevitable it
shall only be carried out by a skilled person who
is aware of the hazard involved.

The mains plug shall only be inserted in a socket
outlet provided with a protective earth contact. The
protective action shall not be negated by the use
of an extension lead without protective conductor.
Any interruption of the protective conductor inside
or outside the equipment is likely to make the equip-
ment dangerous.

4.4 EQUIPMENT REQUIRED

FOR TEST
1 DMM, DANA 4600 or equivalent.
2 Signal Generator covering three frequencies

0.8, 1.0 and 1.2 kHz squarewave output with
output filtered by 750Hz high pass filter, (For
mains rejection). Output amplitude: 8V, p.p.
3 Precision attenuators covering:
0 - 100dB in 10dB steps
0 - 10dB in 1dB steps
4 Mains Variac.
5 Multimeter, AVO 8.

any adjustment,

4.5 PERFORMANCE AND

CALIBRATION CHECKS

1 Power Supplies

a) Connect 6593A to mains veriac and set variac
to 230V.

b) Using DMM measure voltage regulator supply
outputs across C10 and C11.

¢) Check these voltages are within 7.8 - 8.3 volts
+ve and -ve respectively.

d) Using the variac adjust the supply voltage from
180V - 260V and observe the change in supply
voltages. The change should be no greater than
0.1V on both supplies.

e) Set 6593A to OFF and set voltage selector to
115V (rear panel).

f) Repeat b) to d) for supply voltages 100 to 130V.

2 Meter Scale Calibration

a) Connector equipment as below:-

SIG. - 0-100 0-10 6593A
GEN. * — dB dB |
HIGH PASS| | ATTEN ATTEN

b) Set 65693A controls as follows:

ATTENUATOR 0-60 20dB
NORM/EXP NORMAL
INPUT CHANNEL A
BANDWIDTH CONTROL FULLY C W

(Rear Panel)
Switch mains ON and check meter deflection is
zero.
Apply signal from signal generator at frequency
1.000kHz and peak the meter reading using fre-
quency adjust pot. on rear panel of 6593A.
Set the meter to read f.s.d. (i.e. 1.0) by adjusting
either the signal level or the attenuator controls.
Using DMM check the RECORDER output for
1.0 - 1.3V dc.
Switch to EXP and adjust RV2 to give full scale
deflection.
If f.s.d. cannot be obtained then set the instru-
ment to NORM and adjust RV1 by several turns,
then set f.s.d. using attenuators. Repeat (g).
Switch to NORM and adjust attenuators to give a
reading of 1.3 on the 1.0 VSWR scale.
Switch to EXP and check that a reading of 1.3 is
obtained on the expanded scale. Adjust RV1 if
necessary.
Progressive adjustment of V1 and RV2 may be
necessary to obtain correct results.
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4 Maintenance

k) Having calibrated the meter scale, set the 4 Bolometer Bias Check
attenuator controls of the 65693A to minimum and
set precision attenuators to setting of 70dB.

1) Adjust RV3 for f.s.d. on NORM.

N.B. Adjust RV3 only if meter is ON scale,

a) Connect an AVO 8 in series with a 200 ohm
resistor and connect across BOLO bias socket as
shown:-

leave if meter is upscale of f.s.d. @—[___}—‘
m) Set 6593A attenuator controls to 20dB and adjust 200R -
output level from precision attenuators to give AVO
1/2 f.s.d. on the meter. dc
n) Set signal generator frequency to 800Hz and 10|’"+A

adjust the frequency control on rear panel of
6593A to peak the reading on the meter.

o) Set signal generator frequency to 1.200KHz and
adjust the frequency control on rear panel of
6593A to peak the reading on the meter.

p) Reset and repeat at 1.000kHz. Switch Bolometer Bias off when not in use.

q) Check behaviour of bandwidth control set to
fully CW and ACW, meter reading should vary.

Reset bandwidth control to approx. mid-position.

r) Disconnect signal input to Input A and connect
to Input B. With the 6693A attenuator set to 20dB
there should be very little difference between
readings on inputs A or B.

s) Disconnect signal input to 6593A and connect
the output of a Marconi Instruments 6060 De-
tector to input A, With the attenuators set to
minimum, the noise level should be less than
-10dB on full scale as indicated on the dB scale
on the meter.

t) Adjust RV3 if meter indicates upscale of -10dB.

N.B. This adjustment is to comply with para.
(k) & (1),

b) Remove locking plate from Bolometer bias switch
(on rear panel) and set to ON. Measured current
output to be within 4.25 - 4.756mA.

) " 4

oy AR

SHRTWEE IS T ]

a) Reconnect 1.000kHz signal from precision
attenuator output to input A of 6593A.

b) Using the 10dB step precision attenuator check

each step on the 0-60dB attenuator in the 6593A,

by increasing the precision attenuator whilst

decreasing the attenuator of 6593A.

The error as seen on the dB scale of the 6593A

should be no more than t0.1dB per 10dB step

except 0dB, +0.5dB.

Repeat this process using the dB precision

attenuator and the 0 - 10dB attenuator on the

6593A.

The error between steps should be no more than

+0.05dB.

Cc
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Circ.
Ref.

Cl

C2

C3
C4
C5
Cé
c7

c8

C9
c10

cn
C12

C13
Ccl4

C15
C16

c17
ci18
c19
C20

C21

D1

D5-8

D9

D10
DN
D12

FS1

Replaceable parts

Description

Capcitor, fixed, Met.
Film, 0.1uF £10%

Capacitor, fixed, Met.
Film, 0.047F +10%

As C1
As C1
As C2
As C1

Capacitor, fixed, Tant.

Bead, 2.2uF 35V

Capacitor, fixed,
electrolytic, 470uF
~10% to +50% @ 25V
As C8

Capacitor, fixed,
electrolytic. 100uF ;
-10% to +50% @ 16V

As C10

Capacitor, fixed, Tant.

bead, 4.7 uF 35V
As Cl

Capacitor, fixed,
ceramic, 1000pf

As Cl4

Capacitor, fixed, Tant.

bead, 01 uF 35V
As C7
As C7
As Cl

Capacitor, fixed, Tant.

Bead, 3.3uF, 35V

Capacitor, fixed, Tant.

Bead, 0,47 uF 35V

Semiconductor,
Diode, Type IN4003

Semiconductor

Diode, Type IN4003

Semiconductor

Diode, Type IN914
As D1
As D1
As D1

Fuse 20mm 160mA

Total No. used.

10

Mfrs.

Mullard or

equiv.

Mullard or

equiv.

ITT or

equiv.

ITT or

equiv.

Erie or
Equiv.

ITT or
Equiv.

Erie or
Equiv.

ITT or
Equiv.

ITT or
Equiv.

ITT or
Equiv.

Comm.
Comm.
Comm.

Comm.
Comm.

Comm.

Comm.

Part No.

C280

C280

TAG

EN12.12

TAG

TAG

TAG

TAG

23411/054

Circuit Diag.
Grid Ref.

X7-Y10
X7-Y9

X7-Y8
X10-Y10
X10-Y9
X10-Y8
X1 -Y9

X16-Y3

X16-Y2
X18-Y3

X18-Y1
X17 -Y9

X15-Y8
X15-Y8

X16 -Y7
X20-Y9

X8-Y9
X5-Y10
X3-Y6
X2-Y5

X21-Y8

X15-Y2
X15-Y3
X19-Y9

X19-Y8
X8-Y3
X8-Y5

X3-Y3



Circ.
Ref.

IC1

IC2

IC3

IC4
IC5
1Cé
IC7
IC8

1LP1

PL1

R1

R2

R3

R4

R5

R6

R7

R8

R9

R10

Description

Integrated circuit

Integrated circuit

Type LM741CH

Integrated circuit

Type LM741CN

As IC3
As IC3
As IC3
As IC3
As IC3

Indicator Lamp

Meter, 100..qa,

Moving coil

Plug, Mains inlet

Resistor fixed film
1/8 watt 1.2K ohms
2%

Resistor fixed film
1/8 watt 330 ohms
2%

Resistor fixed fiim
1/8 watt 1K ohms
2%

Resistor fixed film

1/8 watt 12 ohms
1%

Resistor fixed film

1/8 watt 150 ohms

1%

Resistor fixed film
1/8 watt 100 ohms
2%

Resistor fixed film
1/8 watt 100 ohms
2%

Resistor fixed film
1/8 watt 27 ohms

2%

Resistor fixed film
1/8 watt 47 ohms
2%

Resistor fixed film
1/8 watt 8K2 ohms
2%

Total No. used.

1

Mfrs. Part No.

P.M.I. OP-06-CJ

National
Semiconductors
or equiv.

National
Semiconductors
or equiv.

Boss Industrial Series M
Mouldings Lens A
T/Red 125V

Sangamo S819
Weston

Marconi
Instruments

3850/069

Comm.

Comm.

Comm.

Comm.

Comm.

Comm.

Comm.

Comm.

Comm.

Comm.

Circuit Diag.
Grid Ref.

X7-Y9

X10-Y9

X13-Y9

X15-Y9
X16-Y7
X17-Y9
X18-Y8
X20-Y8

X14-Y3

X11-Y4

X2-Y2

X2-Y4

X2-Y5

X2-Y4

X5-Y7

X5-Y7

X6-Y10

X7 -Y9

X7-Y9

X19-Y7

X21-Y8



Circ.

Ref.

R11

R12

R13

R14

R15

R16

R17

R18

R19

R20

R21

R22

R23

R24

R25

R26

R27

R28

Description

Resistor fixed film
1/8 watt 22K ohms
2%

Resistor fixed film
1/8 watt 33K ohms
2%

Resistor fixed film

1/8 watt 120 ohms
1%

Resistor fixed film
1/8 watt 1.5K ohms
1%

Resistor fixed film
1/8 watt 100 ohms
2%

Resistor fixed film
1/8 watt 100 ohms
2%

Resistor fixed film
1/8 watt 27 ohms
2%

Resistor fixed film
1/8 watt 10K ohms
2%

Resistor fixed film
1/8 watt 1K ohms
2%

Resistor fixed film
1/8 watt 1K ohms
2%

Resistor fixed film

1/8 watt 1K ohms
2%

Resistor fixed film
1/8 watt 20K ohms
2%

Resistor fixed film
1/8 watt 10K ohms
2%

Resistor fixed film
1/8 watt 20K ohms
2%

Resistor fixed film
1/8 watt 20K ohms
2%

Resistor fixed film
1/8 watt 10K ohms
2%

Resistor fixed film
1/8 watt 8.2K ohms
2%

Resistor fixed film
1/8 watt 8.2K ohms
2%

Total No. used.

12

Mfrs.

Comm.

Comm.

Comm.

Comm.

Comm.

Comm.

Comm.

Comm.

Comm.

Comm.

Comm.

Comm.

Comm.

Comm.

Comm.

Comm.

Comm.

Comm.

Part No.

Circuit Diag.
Grid Ref.

X19-Y5

X7-Y10

X8-Y7

X9-Y7

X9-Y10

X10-Y9

X10-Y9

X10-Y10

X13-Y9

X13-Y8

X13-Y8

X18-Y9

X18-Y8

X19-Y9

X19-Y10

X19-Y8

X16-Y7

X16 -Y7



Circ.
Ref.

R29

R30

R31

R32

R33

R34

R35

R36

R37

R38

R39

R40

R41

R42

R101

R102

R103

R104

R105

R106

R107

R108

R109

Description

Resistor fixed film
1/8 watt 1K ohms
2%

Resistor fixed film
1/8 watt 20K ohms
2%

Resistor fixed film
1/8 watt 5.1K ohms
2%

Resistor fixed film
1/8 watt 4.7K ohms
2%

Resistor fixed film
1/8 watt 390K ohms

2%
Resistor fixed film
1/8 watt 1.5K ohms
2%
Resistor fixed W/W
3 watt 51 ohms 5%

Resistor fixed film
1/8 watt 1.5K ohms
2%

Resistor fixed W/W
3 watt 51 ohms 5%

Resistor fixed film

1/8 watt 100K ohms 2%

Resistor fixed W/W
3 watt 220 ohms 5%

Resistor fixed film

1/8 watt 15K ohms 2%

Resistor fixed film

1/8 watt 10K ohms 2%

Resistor fixed film
1/8 watt 47 ohms 1%

Resistor fixed film

1/8 watt 100K ohms 1%

Resistor fixed film

1/8 watt 10K ohms 1%

Resistor fixed film
1/8 watt 1K ohms 1%

Resistor fixed film

1/8 watt 100 ohms 1%

Resistor fixed film

1/8 watt 10K ohms 1%

Resistor fixed film
1/8 watt 1K ohm 1%

Resistor fixed film

1/8 watt 100 ohms

Resistor fixed film

1/8 watt 82 ohms 1%

Resistor fixed film

1/8 watt 62 ohms 1%

Total No. used.
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Mfrs.

Comm.

Comm.

Comm.

Comm.

Comm.

Comm.

C.G.S.

Comm.

C.G.S.

Comm.

C.G.S.

Comm.

Comm.

Comm.

Comm.

Comm.

Comm.

Comm.

Comm.

Comm.

Comm.

Comm.

Comm.

Part No.

Circuit Diag.
Grid Ref.

X16-Y8

X20-Y9

X20-Y9

X20-Y8

X12-Y3

X8-Y3

X8-Y3

X8-Y5

X8-Y5
X21-Y8
X12-Y4
X14-Y9
X15-Y7
X11-Y6
X5-Y9
X5-Y8
X5-Y8
X5-Y7
X8-Y9
X8-Y9
X11-Y9
X11-Y9

X11-Y8



Circ.
Ref.

R110

R111

R112

R113

R114

R115

R116

R117

R118

Description

Resistor fixed film
1/8 watt 47 ohms 1%

Resistor fixed film
1/8 watt 39 ohms 1%

Resistor fixed film

1/8 watt 30 ohms 1%

Resistor fixed film
1/8 watt 24 ohms 1%

Resistor fixed film
1/8 watt 20 ohms 1%

Resistor fixed film

1/8 watt 15 ohms 1%

Resistor fixed film
1/8 watt 12 ohms 1%

Resistor fixed film

1/8 watt 1.2K ohms 2%

Resistor fixed film

1/8 watt 82K ohms 2%

Resistors Variable

RV1

RV2

RV3

RV4

RV5

RV6

Resistor Variable
Cermet, 2K, £10%

Resistor Variable
Cermet, 50K, £10%

Resistor Variable
Cermet, 20K, £10%

Resistor Variable
Wirewound, 1K, +10%

Resistor Variable
Cermet, 200K, +10%

Resistor Variable
Cermet, 50K +10%

Switches

S1
S2
S3
S4
S5
Sé
S7
S8
S9
S10
ST
S12
SW1
SW2
SW3

Switch, Push Button
As S1

As S1

As S1

As S1

Switch, Push Button
As S6

As S6

As S6

As S6

Switch, slide

As S11

Switch, rotary

As SW1

As SW1

Total No. used.

1
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Mfrs. Part No.
Comm.
Comm.
Comm.
Comm.
Comm.
Comm.

Comm.

Comm.

Comm.

Spectrol 43P

or equiv.

Spectrol 43P

or equiv.

Spectrol 43P

or equiv.

Spectrol Cwo5
or equiv.

Bourns Type M
or equiv.

Bourns Type M
or equiv.

Marconi
Instruments

6593/048

Marconi 6593/049

Instruments

Marconi
Instruments

T/11040/004

N.S.F. MU117044MA3

Circuit Diag.
Grid Ref.

X11-Y8
X11-Y8
X11-Y8
X11-Y7
X11-Y7
X1 -Y7
X11-Y6

X12 - Y3

X21 — Y8

X19-Yé6
X19-Y5
X17-Y8
X14-Y8
X14-Y9

X14 -Y7

X3-Y10
X3-Y9
X3-Y7
X20-Y7
X20-Y6
X12-Y5
X9-Y5
X7-Y5
X6-Y5
X5-Y5
X2-Y6
X14-Y3
X6-Y8
X9-Y8
X12-Y8



Eirfc. Description Total No. used. Mfrs. Part No. gif’;"'? ?iag.
. rid Ref.

Sookeno

SK1 Socket B.N.C. 4 X21-Y8
G.E. 35063BN

SK2 As SK1 X1-Y10

SK3 As SK1 X1-Y8

SK4 As SK1 X1-Y6

T1 Transformer, mains, 1 C.B.T. T23458 X15-Y3
step down

T2 Transformer, screened, 1 Belclere EN5752 X4-Y10
step up

Transistoes

TR1 Transistor Type 1 Comm. X1-Y5
ZN3053

Voitege Fag oatora

VR1 Voltage regulator, 2 Fairchild or X17-Y3
Type 7808UC equiv.

VR2 As VR] X17-Y2

Marconi
BT1/ Battery, rechargeable 1 2200186 X10-Y3
BT2 Instruments X11-Y3

SPARE PARTS ORDERING

All enquiries for spare parts should go to our Technical Services Department. Please specify the following

information for each part required.
1. Type and serial number of the instrument.
2. Circuit reference
3. Full description as detailed in the replaceable parts list.

Orders should be sent to:-

The Technical Services Department
Marconi Instruments Limited
Microwave Products Division

P. O. Box. 10

Stevenage, Herts. SG1 2AU
England Telephone: Stevenage 2311

Or to your local distributor if outside the U.K.
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|

INPUT VSWR

|

-1-1.02

ElO.O
5.0 o 4
INPUT ATTENUATOR
—~4.0 ——
C VSWR X db [P VSWR
2.0 —+=1.06
3
1.7 REDUCTION OF VSWR 4108
~1.6 AS A FUNCTION OF ATTENUATION =1
e <41.10
—1.4
—13 ——.
B ATTENUATOR (dB)
0 -+1.2
12 T 1
--2
i T <4123
-t/ T
1 +1.4
L1.10 T T8
- T 416
- 1.08 T8 +1.7
i T F18
<410 F1.9
—1.06 4 —-2.0
n -2 j:.
1,04 T4 430
L Ta0
- 1 j-:S.O
T8 éém.o
-1.02 -=20

The Input V.S.W.R. resulting from the insertion
of attenuation is found by laying a straight-edge from the
original V.S.W.R. to the attenuator value and reading-off
on the left-hand scale.
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Fig. 6. Printed Circuit Board layout
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