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Inst. 590

INSTALLING AND OPERATING INSTRUCTIONS FOR

XG5h4 FIXED FREQUENCY RECEIVERS

TYPES 112-952 A-B=C-D-E & F

SECTION 1 - GENERAL DESCRIPTION

1.1 PURPOSE

The XGS5L Receiver is a single channel crystal
controlled HF receiver for general purpose use, such as airport control
or as the shore terminal of a ship to shore service, It has been
economically designed for high performance and the circuits employed
are free from complexities, It is arranged for rack mounting and the
short panel height permits a number of units tc be stacked one above
the other in a standard telephone rack to permit reception on a number
of frequencies,

1.2 FREQUENCY RANGE

The receiver has been designed to cover the frequency
range from 1650 to 18,000 kes in 6 bands., These bands ares-

Suffix Range
© A 1650 = 2500 kc.
B 2500 - 3750 keo -
c 3750 = 5600 kc.
D 5600 - 8LOO ke,
E 8400 = 12,500 kc.
F 12,500 = 18,000 kc.

The receiver will receive radic telephone (voice
frequency) and modulated CW, and CW signals.

1.3 POWER SUPPLY

The power supply required to operate the receiver is
115 volts, at any frequency between 25 and 60 cycles. The power
required from the mains is approximately 65 watts,

1.4 SENSITIVITY AND POWER OUTPUT

The sensitivity of the receiver is 1 microvolt
for an ocutput of 0,5 watts at a signal to signal plus noise ratio
of 6 DB, The power output of the receiver is 0.65 watts with 10%



distortion, 1,0 watts absolute maximum,

1.5 OUTPUT IMPEDANCES

The normal output of the receiver is into a 3" permanent
magnet loudspeaker mounted on the chassis, However, provision is
made for an external loudspeaker having an impedance of 3.5 ohms
to be used if required, as well as terminals for connection to a 500
ohm balanced or split line,

1.6 ANTENNA

The receiver is intended to operate with a standard
Marconi antenna or a transmission line, either balanced or unbalanced,
Jumpers placed on the antenna terminals will accommodate the various
antennas,

1.7 REMOTE OPERATION

By appropriate external wiring to the output plug,
the following facilities are available, (provided that additional
components are supplied by the customer for use at the remote point):s-

(a) Remote switching on or off of the squelch,

(v) Remote switching on or off of the squelch, and
adjustment of the squelch thresholdd by means of a remote-
1y fitted rheostat,

(e) Muting of the receiver by an associated transmitter such
as the Marconi TH21 or any other transmitter equipped to
short, by means of a relay, two leads from the output
connector,

(d) Control of a relay to switch on an associated transmitter
when a carrier is received,

(e) Remote switching from C.W, to M.C.W,
(£) If required, the use of two DU control circuits,
1.8 CONTROLS

The front panel of the unit contains the following
controls:~ ON/OFF Switch, Volume Control, Squelch Control, R.F.
Gain Control, CW/MCW Switch, B.F.0. Note Control. In addition, a



pilot 1light, fuse holder and a 3" loudspeaker are mounted on the
front panel.

1.9 DIMENSIONS AND WEIGHT

The receiver is mounted in rack mounting chassis whose
principal dimensions ares—

19 inches wide
3% inches high
1 inches deep

Weight - 17 pourds approximately

The front panel of the unit is finished in Marconi
light grey. The unit is attached to the telephone rack by means
of two 12/2l, binding head screws on each side of the front panel,

1,10 TUBES

The unit contains the following vacuum tubes which
comprise a complete set, Additional sets as spares can be pur—
chased., Modern practice recommends that at least 100% spares be
carried,

1 Signal Frequency Amplifier (V1) RVC 6BA6
1 Converter ?VZ) RVC 6BE6
2 I.F, Amplifiers (VL & V5) RVC 6BA6
1 Detector (V6) RVC 6AQ6
1 AVC Amplifier (V7) RVC 6AQ6
1 Squelch Control and AF Amp. (V10) RVC 6SL7
1 A F Power Amplifier (V11) RVC 6AK6
1 Bias Rectifier (V8) RVC 6ClL
1 Power Rectifier (V9) RVC 6XL
1 Crystal Controlled Osc. (V3) RVG 6ChL

1 Beat Frequency Osecillator (V12) RVC 6BJ6



SECTION II - TECHNICAL DESCRIPTION

2.1 During the reading of the discussion which follows
reference should be made to the Diagram of Connections of the unit,
a copy of which will be found at the back of this manual, From an
examination of this, the salient features of the equipment can be
gathered. The basic circuit of this receiver is that of the super-
heterodyne and consists of a stage of RF amplification followed by
a converter, which is fed from a crystal controlied oscillator,

Two stages of IF amplification follow, employing pentodes. The
output from the IF amplifier is fed to a detector, fcllowed by an
AVC amplifier, AF amplifier and squelch control, and an audio power
amplifier,

When CW reception is desired the CW/MCW switch is
thrown to the CW position., This action removes the short which is
maintained across the R,F, Gain control by one pair of contacts on
this switch in the MCW position, Another pair of contacts closes
the cathode circuit of the beat frequency oscillator. R.F. energy
from this tubey, which is comnected in a highly stable electron-
coupled oscillator circuit, is then fed to the input circuit of the
detector, where it beats with the I.F. frequency to produce an
audio note whose pitch can be varied by means of the BFO Note control
to any desired frequency from zero beat to about 3000 cycles. The
BFO Note control consists of a variable air condenser connected across
the tuned circuit of the beat frequency oscillator,

In order to provide the most efficient noise rejection
for the type of circuit used, the antenna is loosely coupled to
the signal frequency amplifier through L1 and L2. The coupling
between these coils can be varied to provide the best match for
any installation.

The converter stage and the crystal oscillator are
conventional, the latter employs a modified form of Pierce oscill-
ator which is especially adapted for use of the second harmonic of
the crystal for signal frequencies above about 8000 kes, <Lhe IF
stages are likewise conventional in design and operation. The
detector stage has associated with it, a noise limiter which uses
a IN3L crystal. This circuit is particularly effective on impulse
types of noise. The AVC amplifier uses an auxiliary rectifier to
provide the necessary DC voltage. This resultsin a very stable
and effective system of AV(C,



A twin triode is used as squelch control tube and
AF amplifier. An adjustable conmtrol is fitted to the squelch
circuit which permits the level at which the squelch becomes
operative to be adjusted to suit varying conditions,

A multicontact output plug is provided to connect to
associated apparatus or a telephone pair,



SECTION III - INSTALLATION

3.1 INSPECTION ON RECEIPT OF EQUIPMENT

On receipt of the equipment, it is advisable to check
that it has suffered no damage in transit, The unit should be
examined and any loose packing material, dust or dirt should be
removed from the chassis, Any connections that appear to be dam-
aged should be resocldered before the unit is installed. The chassis
should be placed in a rack in the position that it will occupy and
the mounting screws tightened firmly. The comnections should be
made to the antenna and to the power supply.

3.2 CONNECTING THE ANTENNA

On the aerial terminal strip there are three terminals
marked Al, A2, and G, If the connection to the antenna is by means
of a balanced feeder line, terminals Al and A2 should be used for
the liney, terminal G being used for Ground connection., If the
feeder line is not balanced; but consists of a coaxial cable or a
Marconi aerial, terminal A2 and G should be connected together and
the antenna connected to terminal Al,

3.3 FREQUENCY OF CRYSTAL FOR GIVEN OPERATING FREQUENCY

The receiver will have been Factory adjusted on the
frequency on which it is to operate, and will have the correct coils
in place in the unit., The crystal for reception on this frequency
must now be inserted in the correct socket., In ccnnection with the
crystals it must be remembered that the crystal frequency is U455 kes F_FrEs
higher than that of the signal on signal frequencies lower than 2500
kes, and 455 kes lower than the signal for signal frequencies between
2500 kes and 8000 kes, Above 8000 kes., signal frequency the crystals

are used on their second harmonic and the crystal frequency will be
such that twice the crystal frequency will be 455 kes. lower than

the signal, Yo Lnl ,Z%;e, # DE

3.4 FREQUENCY RANGES OF XG5l MODELS

Bach of the 6 models of receiver will cover a certain
frequency range, the coils for that frequency being inserted in the
chassis during manufacture. The following table gives the
frequency range for each type,



Range Receiver Unit
fange

1650 - 2500 kes. iG5ha - #112-952A
2500 - 3750 kcs. XG5hB - #112-952B
3750 = 5600 kcs. XG5LC - #112-952C
5600 - 8400 kcs. XG5LD - #112-952D
8400 - 12,500 kes, XG5LE - #112-952E
12,500 - 18,000 kcs. XGSUF -~ #112-952F

3.5 ALIGNMENT OF SIGNAL FREQUENCY AMPLIFIER

After the crystal has been inserted and external connect-—
ions checked, set the CW/MCW Switch to "MCW! the squelch to zero, and
the a=f and r-f gain controls to maximum, Power may then be applied,
If the correct crystal is in place the receiver should function,
though its operation may be somewhat subnormal at this stage. As is
the case with any receiver it will be necessary to readjust the input
stage to provide the best possible match to the antenna system with
which the receiver is to be used. This adjustment can be made using
the signal from the distant station. OCcnnect a conventional output
meter across the loudspeaker., Set the meter to match I ohms and
with a modulated carrier from the distant station adjust the cores of
11, L2 and L3 for greatest output., These cores have been adjusted at
the factory amd should not require any large amount of changes. Care
must be taken not to remove them too rapidly, as otherwise the
original adjustment may be logt,

Then with an unmodulated carrier from the distant station,
adjust the pick-up until the noise output is measurably greater with
carrier on than with the carrier off, When these conditions have been
achieved, adjust the coupling between Ll and L2 to provide the lowest
amount of noise output when the carrier of the distant station is on.

This completes the adjustment of the input and output
circuit of the Signal Frequency Amplifier for optimum performance in
conjunction with the particular antenna being usedy The IF stages
have been pre-adjusted at the factory, and the foregoing adjustments
will be sufficient to produce optimum overall performance of the
equipment provided that the factory adjustments have not been too
seriously disturbed, by rough handiing in transit, or by some other
mistreatment. ’



3.6 EQUIPMENT REQUIRED FOR OVERALL ALIGNMENT

If it is suspected that the unit has been handled )
roughly, or otherwise abused or tampered with, and if the necessary
test apparatus is on hand, the following alignment procedure should
be carried out before installation, Because of the rapid A.V.C.
action, the threshold of which is under one microvolt, it is not at
all easy to carry out a complete realignment using the conventional
output meter. Instead, a vacuum tube voltmeter, (such as the Hickck
Model 125) having a high input impedance (5 megohms or more, and cap-
able of measuring voltages negative with respect to ground, should
be used. With a voltmeter of this type, signal inputs as high as 50
microvolts can be used to align the receiver., However, it is prefer-
able that the signal generator used have an cutput range of from
10,000 down to about 1 microvolts, as more accurate alignment will
then be possible, assuming that a sufficiently noise-free location is
available for carrying out the alignment procedure,

If a suitable vacuum-tube voltmeter is not available, a
measurement of positive D.C. voltage made at the cathode of V6 (Pin #2)
may serve, instead of the v.t. voltmeter measurements at Pin No, 7 of
V7 which are specified below, The disadvantage of this method is that
the cathode voltage tends to level off at high signal inputs, due to
AVC action, For this reason the D,C. voltages used for this measure-
ment should be kept below 6 or 7 volts, which makes necessary the use of
a signal generator capable of attenuation down to about 1 microvolt,

3.7 OVERALL ALIGNMENT

Assuming that the recommended typs of wvacuum tube voltmeter
is available, connect it between pin 7 of the AVC amplifier valve (V7)
and ground, With the signal generator set to the desired signal freq-
uency and loosely coupled to the antenna, and with the CW/MCW switch
set to MCW, the squelch off, and the a-f and r-f gain controls set
near maximum, apply a modulated signal from the generator at a level
sufficient to produce a reading on the voltmeter of 10 volts or less.
Keeping the generator adjusted so that the reading on the voltmeter
remains below 10 volts, adjust the tuning screws on the I.F.
Transformers, T3, Th and T5, for maximum voltage reading, using an
insulated screw=driver,

NOTE 3 In adjusting the I.F. Transformers, T3, T4 and TS, it is
possible to align these transformers with the cores set to either the
inner or outer ends of the windings. If optimum performance is to

be obtained the cores must be positioned at the ouber ends of the
windings. As sets leave the factory the cores are so positioned, and
small adjustments can be made from the factory settings. However,

if 3 replacement is made, or if complete retuning is necessary, the
tuning procedure should be commenced from the full counterclockwise
rotation of the core studs, so that the cores will be correctly
located at the outer ends of the coils,.



In the same manner, the screws on L3, L2 and L1 should
be adjusted. While these adjustments are being made the spacing
between L1 and L2 should be about 3% to 1%, The voltmeter should
then be disconnected and a conventional output meter set to match L ohms,
connected across the loudspeaker should be used as an indicator.
Keeping the a-f gain control adjusted so that the output does not
read more than about 100 milliwatts apply a very small unmodulated signal
at the frequency on which the receiver is to operate. Adjust the
output from the generator until the noise output is measwrably greater
than when no signal is applied, When this condition has been achieved,
the coupling between the two coils should be adjusted until the noise
reaches its minimum value when the signal is applied. The receiver
should then be ready for service.

3.8 ALIGNMENT OF BEAT FREQUENCY OSCGILLATOR

Now proceed to align the Beat Frequency Oscillator as
follows, Set the CW/MCW switch to its CW position., Set the B.F.0.
Note control so that the engraved white line points vertically
upwards. Remove the modulation from the signal being supplied by
the generator, and using an insulated screw driver, adjust the
tuning screw on the BFO coil, T6, for zero beat. When this has
been done the audio note heard in the loudspeaker should rise to a
frequency of about 3000 cycles when the BF0O Note Control is turned 90
degrees either clockwise or anticlockwise,

3.9 ALTERNATIVE LOAD CIRCUIT CONNECTIONS

The output connections of the unit are arranged so
that several alternative load circuit arrangements can be used.
All three windings of the transformer are brought out to terminals
on connector K2A,. Terminals 7 and 8 are connected to the 365
ohm winding and to the internal loudspeaker, If it is required
to use an external loudspeaker, the internal one can be disconnected
and the external speaker commnected to the appropriate terminals of
the unwired plug that is supplied,

The other two gutput windings of the transformer are
identical and have a nominal impedance of 125 ohms each. They may
be used separately or if they are connected in series by joining
contacts 1 and L, a 500 ohm winding will result, If contact 1 is
grounded a balanced line to ground is available. In either case,
the output is from contacts 2 and 5, In certain applications it
may be necessary to use two DC paths for remote control of the
functions of the receiver through relays, In this case if an ex-
ternal blocking condenser is used in place of the jumper between 1
and L, the desired result will be obtained.
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Certificate No.
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3,10 CONNECTIONS FOR REMOTE CONTROL OF SQUELCH

Connections are available for the remote operation
of the squelch threshold control, Adjustment of threshold
level from O to about 100 microvolts is possible by the use of an
external rheostat having a maximum value of from .25 to .5 megohms,
The rheostat should be connected to the far end of a pair of lines
connected to terminals 13 and 7 of the output connector. Since
the twoe threshold contrels will then be connected in parallel
contrel of the threshold level will be available from either the
remote or the local position provided the other control is set to
maximum, For correct operation of this feature it is essential that
there be a complete metallic path between the receiver and the
control point,

311 CONNECTIONS FOR MUTING

If the receiver is used in conjunction with a TH21
transmitter, muting can be effected by connecting the muting terminal
of the transmitterto terminal 3 of the receiver output connector,

If the receiver is associated with other types of transmitters,
muting can be effected by arranging an external relay which will
short. circuit, when the transmitter is in operation, a pair of wires
connected to terminals 3 and 6 of the output connector. The contacts
of this relay should be arranged so that they close slightly before
the transmitter carrier comes on and radiation takes place., In this
case, the muting voltage is supplied from the bias rectifier of the
power section of the receiver,

3,12 CONNECTION OF TRANSMITTER CONTROL CIRCUIT

In some cases it may be necessary for the receiver to
operate in conjunction with a transmitter which it is desired to
switch on when a signal is received. For this application, a
voltage from a high impedance source, which requires the use of a
relay tube, is available at terminal 9 when a signal is applied
to the receiver, This voltage is obtained from the AVC circuit of
the receiver, its magnitude depending upon the strength of the
received signal and reaching about 30 volts for very high signal
levels,

3,13 CONNECTIONS FOR REMOTE CONTROL OF CW/MCW SWITCHING

Remote control of CW/MCW switching will be possible if
a single pole double throw switch, or relay, is comnected with its
pole to terminal 15 and its contacts to terminals 1L and 12 of
socket K2B, 1In this case the jumper between terminals 1l and 15
on plug K24 should be remocved.
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SECTION IV ROUTINE OPERATION AND MAINTENANCE

L.l ROUTINE OPERATION

Since the operating controls are few in number and are
labelled according to the functions they perform, the manipulation
necessary diring routine operation will be fairly obvious from the
labels appearing on the controls, and from the descriptions already
given, This applies particularly to the Power On-Off Switch, the
CW-MCW switch, the BFO Note Control and the AF Gain Control.

A few words may be in order concerning the use of the RF
Gain Control. The unusually high selectivity which is a feature of
this receiver is duey, in part, to the use of an infinite impedance
detector. Since this type of detector can be used, only over a
restricted range of input voltages, it has been found desirable to
leave the AVC operative during CW operation. This results in the
receiver becoming very sensitive to background noise during “space",
if full r-f gain is used. For this reason the R.,F. Gain Control
should be adjusted by the operator so that on CW, during the "space"
periods between dots and dashes, the noise background is at a satis-
factory level. The output level during "mark" can then be set by
means of the volume control in the usual manner,

ko2 The function of the squelch circuit is to eliminate
noise during periods when no signal is being received. The circuit is
s0 arranged that only signals of a certain minimum intensity will
operate the receiver, Since the time-constant of the squelch circuit
is too great to permit this circuit to function between the dots and
dashes of high speed telegraph signals, the squelch control should

be set to zero when receiving on CW, For the reception of Phone

and MCW signals the Squeich Control should be advanced sufficiently
to squelch noise, but care should be taken to insure that this control
is not advanced far enough te prevent the receiver from becoming
operative when the desired carrier comes on,

Le3 MAINTENANCE

Once the equipméht has been installed and is operating
in a normal manner, little or no maintenance will be required
except a thorough cleaning at regular intervals, On these occasions
the dust covers should be removed from the chassis and the unit
carefully dusted with a soft cloth, or blown out with an air jet. At
this time the tubes should be removed from the chassis and checked in
a reliable tube checker. Any tubes that show signs of low emission
or other defects should be discarded without delay to avoid the
possibility of failure in service,



Loy VOLTAGE READINGS

If at any time it is found that the performance of the
receiver has fallen below normal, a check of the voltages from the
various pins of the tube sockets to ground may disclose the location
of the defect., The normal readings to be expected are given below,
These were measured with a 5000 ohm per volt meter., The conditions
existing at the time of the measurement were as follows: No signal
input; squelch control to OUT., CW/MCW Switch on MCW. Input voltage
115 volts, 60 cycles, Due to manufacturing tolerances on tubes and
components, variations as high as 15% may be expected in these read-
ings on normally operating receivers, but any readings which differ
from those given by more than this amount should definitely be
regarded as an indication of abnormal operation.,

H,T, across C32 - 216V,

H.T. across C33 - 191V,

H.T. at junction of R25 and R27 - 85V,

Bias supply across C30 - Minus 280V,

Bias supply across C31 - Minus 92V,

Bias supply, junction of R30 and R31 - Minus 8.2V,

Bias supply, junction of R32 and R33 - Minus 7.6V.

Bias
Bias
Bizs

supply, potential drop across R15 - Minus 8,8V,
supply, junction of R16 and R17 - Minus 2.4 V.
supply, junction of R36 and R38 - 41V

Pinm No.

Tube No, 1 2 3 N g 6 7 8
Vi  -0.25 0 3% . 0 191 85 0 —
V2 =3.8 0 6.3% 0% 191 85 =lie5 -
V3 37 0 6.3 0% 37 =L ol 0 -
VL -L.0 0 6.3% 0% 191 85 0 —
V5  =1,5 0 63 O% 129 85 0 _—
V6 0 N 6.3 Ox% 0 0 171 -
v7 =80 - =80 L3k 0% =80 ~-80 =1,5 -
V8 -280 0 <11 , =11 =280 =280 11 —_—
V9 -11 0 6.3% 0 0 -11,5 216 —
V10 12,5 152 5 =1,5 12,5 =1,0 6.3 & 0z
Vil  -2.4 0 6.3 % 0% 185 191 0 -

k V12 13.8 13,8 6.3 0% 76,5 30.5 0 -—

% Indicates that the voltage measured is A.C,

The two heater

pins so designated on each socket may be interchanged with no
effect.

k& CW/MCW Switch on C.W.

12



ho5 I.F. ALIGNMENT

If, to assist in trouble-~shooting, or for any other
reason, it may be desired at any time to re-align the I.F. stages
to exactly their rated operating frequency of U455 kc, this can be
accomplished by the following methodi—

Connect the vacuum tube voltmeter between pin 2 of V6 and
ground. Remove the crystal from its socket and connect a signal
generator to pin 7 of V2 through a 0,01 mfd, mica condenser. Set
the signal generator to 455 kc. unmodulated, Starting with a high
level of signal align the transformers T3, Tk and T5 for maximum
voltmeter readings, reducing the input to keep the scale reading
below 7 or 8 volts,

If difficulty is experienced in aligning the I.F. stage,
the input from the generator may be successively applied to the grids
of V5, V4 and V2, aligning the appropriate transformer each time.

At the conclusion of the adjustments an input to the I.F. stages

of from 10 to L4LO microvolts should give an increase of reading on the
VT, voltmeter of about 2.0 volts, (The no signal voltage will be a-
bout 3 or L volts). If the crystal is now replaced in its sockets
and the frequency of the generator shifted to the operating freq-
uency of the receiver, the input required to produce the output
mentioned above should be between 25 and 90 microvolts.

Then move the generator output to the antenna terminals,
disconnect the mica condenser, and feed the output from the generator to
the receiver through a resistor equal to the difference between
the generator output resistanee and 70 ohms. Set the antenna and
signal amplifier coils about 2n apart, Adjust the cores of 11,12
and L3 for the maximum galng adgustlng the signal generator output
to keep the voltmeter reading below about 7 volts.

When this has been done, connect an output meter across
the loudspeaker terminals, Set the meter to match 4 ohms, and with
an unmodulated signal of 1 microvolt, adjust the spacing between the
antenna and signal frequency amplifier coils for the minimum noise
as registered on the output meter.

The Beat Frequency Oscillator alignment should then

be checked following the procedure outlined in the section “*Installation®,

The receiver should then be in condition to be replaced in service.
It will, of course, be necessary to readjust the antenna coils when
connected to the antenna, according to the procedure outlined in the
section on Installation.

13



SECTION V - PARTS LIST

5.1 SPARES AND REPLACEMENT PARTS

When spare or replacement parts are ordered the

following information should be given,

1.
2,

3.

Lo
5e
6.
Te
8.

Name and correct mailing or shipping address of the station,
The title of the equipment.

The MARCONI type number and serial number, on the nameplate of
the equipment,

The name and serial number of the unit involved.

The name of the part.

The MARCONI type number of the part, if one appsars.

The reference number or component designation of the part.
Any other pertinent information,

If the request for replacement material bears the above

information in as complete a form as possible, the replacement part
or its nearest equivalent, can ve forwarded with the minimum of
delay.



Circuit

Szggol

CONDENSERS

Ccl

c2

c3

Cly

cS

cé

Not used

Specification

180 mmf 5% Mica (1650-2500 kc)

62 mmf 5% Mica (2500=3750 ke)

330 mmf 5% Mica (3750-5600 ke)
120 mmf 5% Mica (5600-8L00 ke)
180 mmf 5% Mica (8400=12,500 ke)
62 mmf 5% Mica (12,500-18,000 kc)

15 mmf 10% Mica (1650-2500 ke)

22 mmf 10% Mica (25003750 kcg

15 mmf 10% Mica (3750--5600 kc

33 mnf 10% Mica (5600-8400 ke)

15 mmf 10% Mica (8L4,00-12500 ke)

33 mmf 10% Mica (12,500-18,000 kc)

10 mmf 20% Mica (1650-2500 kc;
15 mmf 10% Mica (2500-3750 ke

10 mmf 20% Mica (3750-5600 kc)

33 mmf 10% Mica (5600-8L00 ke)

10 mmf 20% Mica (84,00-12,500 ke)
33 mmf 10% Mica (12,500-18,000 ke)

180 mmf 5% Mica (1650-2500 kcg
62 mmf 5% Mica (2500-3750 ke

330 mmf 5% Mica (3750-5600 ke)
120 mmf 5% Mica (5600-8L00 ke)
180 mmf 5% Mida(8L00-12, 500 ke)
62 mmf 5% Mica (12,500-18,000 ko)

Not used (1650-2500)

5 mmf 20% Mica (2500-3750)

Not used (3750-5600 ke)

22 mmf 10% Mica (5600-8L00 kc)
(84,00-12,500 ke)
22 mmf 10% Mica (12,500~18,000 kc)

180 mmf 5% Mica (1650-2500 ke)

62 mmf 5% Mica (2500-3750 kc)
330 mmf 5% Mica (3750-5600 kc)
120 mmf 5% Mica (5600-8400 kec)
180 mmf 5% Mica (8400-12,500 ke)
62 mmf 5% Mica(12,500-18,000 kec)

Marconi Type Noe

CM20C181J
CM C620J
CM20C331J
91h-121

CM20C181J
CM20C620J

91L4-150
91220
914~150
914-330
914-150
91h=330

91L4-100
91L4~-1.50
914~100
91),-330
91); =100
914-330

CM20C181J
CM20C620
CM20C331J
914-121

CM20C1814J
CM20C620

914-050
91L-220
91);-220

CM26C1814J
CM20C620J
CM20C331J
914-121

CM20C181d
CM20C620J

15



Ch7

Specification

220 mmf 10% Mica

«02 mf paper LOO V.
10Q mmf 10% Mica

L70 mmf 5% Mica

470 mmf 5% Mica

470 mnf 5% Mica

002 mf paper 40O V

470 mmf 5% Mica

L70 mmf 5% Mica

002 mf paper LOO V

002 mf paper LOO V

120 mmf 5% Mica

120 mmf 5% Mica

220 mmf 10% Mica

2200 mmf 10% Mica

1000 mmf 20% Ceramic
Q.2 mf paper 200V

0.2 mf paper LOO V

0.2 mf paper LOO V

+02 mf paper LOOV

«02 mf paper LOO V

002 mf paper LOO V

002 mf paper LOO V

8 mf Electrolytic 450 V
8 mf Electrolytic 4SO V
20=20 mf Electrolytic LS50V
20-20 mf Electrolytic 450 V
2200 mmf 10% Mica

0.2 mf paper LOO V

4700 mmf Mica

002 mf paper LOO V

0,01 mf paper LOO V

25 mf Electrolytic 25 V
0.2 mf 200 V paper

5 mmf Mica 20%

2200 mmf Mica 10%

470 mmf 5% Mica

15 mmf variable with extend shaft

0,01 mf Mica 10%
100 mmf Mica 10%
0001l mf Mica 10%

Marconi Type No,

914-221
911-203%
91;=101
STL-iT71
91L-471
9LL-471
911-203
91h=4 7L
91L~L71
911-203
911-203
914-121
91L-121
91l-221
91),-222
900-102
910-204
911-20L
911-204
911-203
911-203
911-203
911-203
109~0184A:
109-018A:
109-019A
109~0194
91)-222
911-20l
91l-472
911~203
911-103
109-018C
910-20L
914~-050
91)4=222
91h=l71
109-0934K
914-1C3
914-101
914103
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5+3 RESISTORS

Circuit

Symbol

Specification

0.1 megs & watt composition

0.1 megs 3 watt composition
22,000 ohms % watt composition
0.1 megs % watt composition
0.1 megs 5 watt composition

15 ohms, 1 watt

0.1l megs % watt composition
10,000 ohms %-watt composition
47,000 ohms 5 watt composition
33,000 ohms 3 watt composition
33,000 ohms % watt composition
0.1 megs % watt composition
022 megé % watt composition
10,000 ohms % watt composition
2,2 megs i watt composition
3,300 ohms % watt composition
33,000 ohms % watt composition
1000 chms 3 watt composition
li;700 ohms % watt composition
1 meg. % watt composition

1,0 megs & watt composition
0.1 megs 5 watt composition

10 megs % watt composition

2,2 megs & watt composition
68,000 ohms 1 watt composition
6,800 ohms 2 watt composition
6,800 ohms 2 watt composition
15,000 ohms 1 watt composition
15,000 ohms 1 watt composition
10,000 ohms % watt composition
0.1 meg variable

1.0 meg 5 watt composition

1,0 meg 5 watt composition

0.1 meg.3 watt composition

1.0 mege.s watt composition

1.0 meg variabls

47,000 ohms 3 watt composition
2,2 megs ¥ watt composition
1000 chms 4 watt composition
022 megs + watbt composition

o1 megs + watt composition

L7 megs % waht composition

Marconi Type No,

931-10L
931104
931-223
931-104
931~10L
932=150
931-104
931103
931473
931-333
931-333
931-104
931-22l

.931-103

931-225
931-332
931-333
931=102
931=472
931-105
931-105
931-10L
931~106
931-225
932-683
934682
934-682
932-153
932-153
931-103
109-0284
931-105
931-105
931-104
931-105
109-=028C
931-473
931-225
931-102
931-22l
931-104
931-=L47L

17



Circuit

Symbol

Specification

0.1 meg 1 watt composition
15000 ohms variable

15000 ohms variable

2200 ohms %+ watt composition

47000 ohms
10000 ohms

% watt composition
5 watt composition

.1 meg % watt composition

5.4 INDUCTANCES

Ll

L3

15

Antenna Coil Ass'y (1650-2500 ke)

(2500-3750 ke)
(3750-5600 kc)
(5600-8400 ke)
(8L400=12,500 ke)
(12,500-1800 ke)

Signal Freqo. Amp. '§1650=2500 kcg

2500-3750 kc
(3750-5600 kcg
(5600-81,00 ke
(8L00-12,500 ke)
(12,500-18,000 kc)

Converter Coil Assty. (1650-2500 Kc)

Choke Coil

(2500-3750 ke)
(3750-5600 ke)
(56008400 ke)
(8400-12,500 ke)
(12,500-18000 ke)

BFO Coil Assenbly

!

Marconi Type No.

931-104
109-060B
109-060B
931-222
931-473
931-103
931-10L

136-632
13 6635
136-638
136-641
137=-070
137-073

136-633
136-636
136-639
136642
137-071
137-07h

136-63L
136=-637
136-6L0
136-643
137-072
137-075

119-750
134-953

18



Circuit
Symbol Specification Marconi Type No.

5.5 TRANSFORMERS

T1 Composite Power Transformer 130-125
T2 Aydio Output Transformer 116-762
T3 Low Gain IF Transformer 134-953
Th Low Gain IF Transformer 134-953
T5 High Gain IF Transformer 134-952
T6 BoF.0. Tyned Circuit 134-953

5.6 CONNECTORS

KlA Flush Motor Plug Amphenol 61-M10

K1B Female Socket CGE 1351

K24 Socket 15 Pole 140G
K2B Plug 15 Pole 1P

5.7 VACUUM TUBES

Vi RVC Type 6BA6
V2 RVC Type 6BE6
V3 RVC Type 6CL
Vi RVC Type 6BA6
VS RVC Type 6BA6
V6 RVC Type 6AQ6
V7 RVC Type 6AQ6
V8 RVC Type 6CL
V9 RVC Type 6X
V104 RVC Type 6SL7 (%)
V10B RVC Type 6SL7 (%)
Vil RVC Type 6&K6
V12 RVC Type 6BJ6

5,8 RECTIFIERS

D1 Crystal Rectifier (IN3L) 131-069A

5.9 MISCELLANEOUS

F1 Fuse, 3AG, 1A ' 110-089

DPST Switch 109-032A
Pl Pilot Light 6=8 volts 109-036C
Is1 Loudspeaker 3% Permanent Magnet 1156-027
Bl Grid Bias Cell (2 required) Mallory BG2

S2 Switch 109-032B
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ADDENDUM #1 TO INSTRUCTIONS #590

WIRING CHANGES REQUIRED TO EFFECT AUTOMATIC REMOVAL

OF SQUELCH ON CW OPERATION IN XG5L SERIES RECEIVERS

The squelch circuit of the XG5, Series receivers can
be rendered inoperative automatically, whenever the CW-MCW switch
is placed in the CW position, by making certain minor modifications
in the wiring of this switch., These modifications, which will
provide smoother r-f gain contrcl action and improved C.W. reception
can be made without difficulty in the field, as followss-

The CW-MCW switch is a double-~pols double throw type,
One section connects the cathode circuit of the B.F.0, to ground
in the CW position, This section should be left as it is. The
other section connects terminal #15 of the output plug to ground in
the MCW position. These two leads should be interchanged, if nec-
essary, at the switch so that the ground lead goes to the centre
terminal of the switch and the lead from plug temminal #15 goes to
the left hand terminal as viewed from the front of the set. A new
lead is now run in from the right hand terminal of this same section
of the switch o the centre terminal (arm) of the squelch control
potentiometer, It will then be seen that when the switch is on MCW
it shorts out the R.F, Gain Control to ground through terminals 15
and 1 of the output plug, When it is on CW the ground on the RF
Gain Control is removed and the centre arm of the squelch control is
grounded, <{his makes the squelch circuit inoperative on CW regard-
less of the setting of the Squelch Control.

These changes are being incorporated in all XG54 series
receivers manufactured after “ctober 17th, 1949,

After the above modifications have been carried out,
certain alterations will be necessary in the text of Installing And
Operating Instructions #131-651, These are as followss

1, Page L, Section 2,1, Paragraph 2, Sentence 2 - should now reads
®This action removes the short which is maintained across
the R.F. Gain Control by one pair of contacts on this
switch in the MCW position and grounds the centre arm of
the squelch control thus making the squelch circuit in-
operative,®

2, Page 10, Section 3.13 - should now reads
“Remote Control of CW/MCW switching will be possible
if a double pole double throw switch, or relay, is con-
nected with one pole to terminal 15 and contacts to
terminals 14 and 12 of socket K2B, In this case the



(continued)
jumper between terminals 1l and 15 on plug K2A
should be removed., The other pole should be connected
to terminal 15 and the contact which is closed in the
CWN position should connect to terminal 13.%

3. Page 11, Section 4.2, sentence 3-should read:
“Since the time constant of the squelch circuit is too
.great to permit this circuit to function between the dots
and dashes of high speed telegraph signals, the squelch
circuit is switched off when receiving on C.W."



ADDENDUM NO, 2 TO INSTRUCTIONS NO. 590

INSTALLING AND GENERATING INSTRUCTIONS FOR

XG54G SERIES RECEIVERS

The XGS5LG Series receivers incorporate certain modifications which
enable them, when used in conjunction with remote control units ‘sach
as the AG15A (Diagrams of connections 148-032), to provide remote
functions not found hitherto in XGSh Receivers.

These functions ares- (a) Remote control of B.F.0. note.
(b) Remote control of R.F. Gain.

The XG5UG Series also incorporates an audio limiter which is intend-
ed to limit the signal level fed to the line when used as a remotely
operated C,W, receiver, A panel switch is used to turn off the
limiter when the receiver is used on M,C.W. operation or on local
C.W, operation,

In order to accomplish the additional remote control functions, an
additional tube V13 (see Drawing 112-994G) and its associated com-
ponents have been added to the receiver besides certain changes to
the screen resistor network associated with the R.F. and I.F. stages.
In addition, a third wire must be connected between terminal 7 of the
receiver and the remote control unit.

When used with an AG15A amplifier or other suitable remote control
unit the text should be amended as follows:—

l, Page 3, section 1,10,
Adds - Reactance tube (V13) RVC 6BH6

2. Page L, section 2,1, Paragraph 2.
Delete last sentence.
Add: -~ The B,F.0., note is controlled by the reactance
tube V13, the screen potential of which is comtrolled
either by the local rheostat R5L or the rheostat in-
corporated in the remote control unit,

3. Page 9, section 3.8.
Adds - When the receiver is connected for remote B,F.0,
control, adjust the tuning screw on T6 for equal devi-
ation on either side of zero beat as the remote control
is turned to either extreme,

L, Page 9, section 3,9
Delete and substitutes - The output connections of the
unit are arranged so that several alternate load circuit
arrangement can be used, All three windings of the out~
put transformer are brought out to the terminals on connector
K2, Terminals 8 and L can be used to connect an external
loudspeaker to the 3.5 ohm winding. The internal loudspeaker
should be disconnected in this case.
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The other two output windings of the transformer are
identical and have a nominal impedance of 125 ohms

each, They are connected in series by a 2 mf. condenser
giving a 500 ohm winding centre-tapped to ground at the
No. 4 terminal, Ths 500 ohm output is from terminals 2
and 5, The 2 mf., condenser between the windings allows
the use of the D,C. paths for remote control of two re-—
ceiver functions, If control of two functions is re-
quired over a single pair of lines the ground must be
lifted from terminal No, 4 and a good ground return

must be present between the receiver and the remote
operating pcint. When used with the AGLl5A amplifier

the split 500 ohm winding is used for control of the
BJsFo0e note, The complete D.C., control path is

obtained through both sides of the line, with the ground
connections remaining on terminal No. L.

Page 10, Section 3,10
Delete and substitutes-
Connections for Remote B.F.0. Control

Where it is intended to use the receiver with remote
operation of the B,F.0,, note the jumper between terminals
10 = 11 should be removed and a jumper connected between
terminals 1 - 11, Terminals 2 and 5 are then connected to
the line pair going to the remote unit.

Page 10, Section 3,13,
Delete and substitute:s-
Connections for Remote R.F., gain control

For remote R.F. Gain comtrol R28 ghould be removed and
a third wire connected between terminal 7 and the R,F,.
gain control in the remote unit. A good ground must be
provided for the remote unit and the receiver.,

Operation of Audio Limiter

A diode audio limiter is incorporated in the XGSLG
receivers. This limiter may be turned on or off by

a panel switch and is intended only for use on the re-
ception of C.W, signals when the receiver output is being
fed into a line. By means of a biased clipping action, it
operates to limit the audio output to the line to a few
db above a level of 3 db (e.go —~ 2 mw), It is not suitable
for use with the local speaker as the power output at
limiting level is toc low, nor is it suitable for use on
M,C.W. due to the distortion introduced by the clipping
action,

In use the A,F. gain control is left at or near maximum
and the line level is set to about 3 db (referring to O db
as 1 mw) on a distant or weak signal by means of the R.F.
gain controle, Strong signals will then produce a line
level only a few db higher than this level,



8. Socket Voltages

In the table of socket voltages on page R, delete, all
“readings associated with.ViZ2,

Add, under the following headingss-

Pin No.
Tube No, 1 2 3 N 5 6 7 8
6,0 6,0 643m 6e3m 76 31 x 8] 0
V13 0 0.05-0,15% 6.3m  603m 186 0-15.8" 0.05-0.15% 0
X = Variation with position of B,F.0, note control,
9. Parts List

Add, to the parts list the components listed in the table
below,
Circuit Symbol Specification Marconi Type No,

ch8 Same as Cl0

cL9,50 Same as G9

C51 Same as C30

€52 0,01 wF, 120 v, Paper 910-103

€53 Same as Ch5

C5hL 2.0 uF, 200 v. 910-204

RLS 1000 k ohms 1 watt 932-104

R50 Same as R9

RS51 220 ohms % watt 931221

R52 Same as R3

R53, 56 Same as R4l

R5L Same as RLh

R55 10 ohms 1 watt 932-100

R57, 62 Same as Rl

R58, 59 Same as RL7

REO Same as R12

R61 1.5 megohms 3 watt 931-155

V13 6BH6

D2, 3 Same as D1

S3 Slide Switch D.P.D.Te I.GAe #1260

% R.F, Choke 25 mh, 110-097J

Terminal Strips ( 131-065L

( 131-065A

NOTEs When stacking several of these receivers in-a
relay rack it is recommended that a 13* blank
panel be interposed between units to ensure
adequate ventilation and to prevent B.F.0.
interfereéncs,
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The parts 1list of the XG-54~G Receiver should be modified as follows:

1. Change the power rating of R27 to read 2 watts,
2, Adds; Resistor R63, 6800 ohms, 1 watt, CMC No. 932-682,

3. Add; Condenser C55, 0.2 mf, LOO volts, CMC 911-20l.

Xc 54
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