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General Description:

The XCR-30 is a specialised, high sensitivity polesshortwave receiver, designed to provide prexifiequency
tuning over the full shortwave spectrum up to 30 Mttith exceptional frequency stability to both dityple modulated
(AM) and single sideband (SSB) transmissions.

The Circuit:

A multiple heterodyne circuit is incorporated whardhe harmonics of a 1 MHz quartz crystal contha frequency
shown on the dials to an accuracy sufficient t@ate@nd identify a station whose frequency is knolWre crystal
stabilises the received frequency to eliminatertgmirift over long periods of time and to providelde single side-
band pitch. Frequency selection is a compositetiobmof two dials. The whole number of the frequetin MHz) is
displayed on one dial whilst the second dial digpkhe remaining decimal portion of the frequency.

The Aerial

A separately tuned whip antenna is provided whitdibées an excellent level of sensitivity for a pbie receiver to be
obtained, especially at the higher frequencies @/bignals are usually weak.

It is also effective for medium wave frequenciaescs the circuit design allows reception down t@ &8iz. However
for indoor use at this frequency, the aerial wit function as efficiently as the ferrite rod tyipea conventional
medium wave portable.

ZERO SET CONTROL

This is located immediately below the signal stthngeter. It provides a means of zero setting the dial to
compensate for calibration errors due to tempegadad/or humidity variations should this becomeesssary.

(1) Set mode switch to USB.

(2) Set MHz dial to any whole number.

(3) Set kHz dial to zero.

(4) Adjust zero set control to give "zero beatairdio. That is, rotate

(5) zero set control until a whistle is heard, theéjust control to reduce the whistle to the lovstsible pitch.
Rotation of the control in either direction fromstiposition should increase the pitch of the whistZero Beat" has
been established in this position.



THE ANTENNA TUNE CONTROL

To provide maximum sensitivity from the whip aeiitak desirable to "tune" the antenna separatglgnbans of the
control provided. The complete coverage from S0@ 430 MHz is provided by one rotation of this toh It occurs
in three segments as marked nominally on this ob(8 to 2MHz; 2 to 6 MHz and 6 to 30 MHz).

These are consecutive but may be regarded as gousinf desired. When searching for a weak statisnnecessary
that this control be set roughly in the approprsggment.

Having tuned to a station, the antenna control lshbe peaked to give maximum signal on the sigimehgth meter
provided. It can, however, be tuned by ear, obagrkise in noise level.

TUNING :
Tuning an A.M. Signal:

1. Switch on and set volume

2. Set mode switch to AM ; ignore clarifier or seicentre of scale.

Set MHz dial to whole nhumber of MHz. (e.g. Freq.235, set 15 on

MHz dial).

3. Set antenna tune to appropriate frequency segpeaking up noise or incidental signals presépgssible.
4. Set kHz dial to required fraction of a MHz oe thumber of kHz i.e. the figures after the decipiate in the
frequency in MHz (e.g. 15.235 MHz set 200 plus ¢hsmall divisions plus 1/2 a division).

5. If the station is heard, tune in accuratelylmkHz dial.

Peak up the antenna tune by ear or on the metak. ipethe MHz

Dial by ear or on the meter.

6. If the station is not heard, peak up antennaMidd dial on any noise or other station heard aratch one or two
divisions either side of required frequency in cakgging error or dial error.

Tuning a Single Side Band Signal:

S.S.B. Signals of interest to the general list@oeur mainly on the amateur bands. They will beoentered with the
receiver in the AM mode, as described in the prapedor tuning an A.M. signal. To make SSB Sigriaislligible it is
necessary to:-

1. Switch to the appropriate U.S.B. or L.S.B. mddansmissions on the 14. 21 and 28 MHz bandshaeeiably in
U.S.B. mode whilst 3.5 and 7 MHz band transmissaresusually in L.S.B. mode.

2. Pitch the sound by means of the kHz dial iditiahd finally adjust using the S.S.B. clarifiemtl.

3. Should the signal be lost by the narrowing eflihnd pass on S.S.S. mode, a slight re-tuningeddver it.

Once clarified a S.S.B. signal can remain corrgaitighed for quite long periods on this receivéhaligh transmission
stability not uncommonly causes the pitch to waradet requires following on the clarifier contrdloften happens that
the two or more transmissions on a two way "net"rast always pitched quite the same, and requijrestdent of the
clarifier control.

Tuning a Continuous Wave or Morse Signal:

Most radio Morse signals are not tone modulatedaaacheard simply as a succession of 'thumps"réthe the coded
tone required, when received in the A.M. mode. Taeeiver will convert them to a coded tone by g®ither of the
S.S.B. modes and adjusting the tuning and/or &atid give a suitable tone. An interfering statioay often be
rejected by using the alternative mode or pitclimgunwanted signal down to a low inaudible freaqyen
BATTERIES:

Six "C" size (1.5v) cells. These are fitted inte thattery case provided inside the set by turriegwo back cover
securing screws anti-clockwise until the back caaar be opened. Care must be taken to observeybattiarity as

indicated in the battery case.

External Batteries and Phone Jack Sockets:



An external phone socket is provided on the lefichside. The external phones or speaker shouldtless than 8
ohms impedance. The jack disconnects the intepealker automatically. An external power socketrvioled
alongside the phone socket.

The receiver has an internal voltage regulatorthod a D.C. voltage supply from about 7 to a maxmad 14 volts can
be applied. The voltage is regulated to 6.5 vaits @ or below this voltage regulation ceases.r€beiver will
however work quite satisfactorily off a 6 volt siyppf good regulation such as an accumulator, aag still be useable
down to about 5 volts.

Care must be taken to observe correct polarity.

Centre contacts of plug and socket provided arathey

External Aerials:

The input circuits of this receiver are adaptedit@ maximum performance on the whip antenna. Wised out of
doors an additional aerial, unless specially desigis unlikely to improve performance. An undudyge aerial may
produce overload effects and therefore must beectlyrpadded and adjusted to give suitable leviedigmals and
performance.

Indoors, particularly within a ferro-concrete omgar building, an external aerial may be advantageor essential.
This is usually an open elevated wire of some 8Difelength, connected to the aerial socket predid his socket is
lightly coupled to the input to avoid unduly stromgerload interference. If a short external adsidleing used connect
it directly to the whip (which should be retracte@ihe antenna tuning should always be recheckadlifange is made
from one aerial arrangement to another.

An earth terminal is provided for use in circumsswhere advantageous.

Accessories: (Provided with each set)

1. Earphone plug (grey)

2. External power Supply plug (grey)

3. External aerial plug (red banana plug)

4. World Radio and TV handbook /in which will beufal the
frequencies of practically ail known transmittinga®ns
throughout the world and a host of other usefurimfation for
the enthusiast).

5. Log cards (5 in flip-up holder on top of set drfidspares) on
which can be logged identities, frequencies, tifhéay and time
of year for instance, of stations which are of jpatar interest
to you. On account of the high setting accuracthefset, this
will enable you to return to a previously hearchémaission with
the certainty of hearing it if the conditions auitable.

6. Guarantee card - do not forget to complete fatigl send off as
indicated.

NOTES FOR THE ENTHUSIAST

1. On AM the selectivity is switched to 6 kHz to@KHr Audio) which gives optimum separation oft&ias without
loss of intelligibility.

2. When the Mode Switch is switched to SSB. Thavjates a 3 kHz band-pass,(i.e. half the foregoswgjches the
detector circuits for SSB detection, and switcheshe B.F.O. (beat frequency oscillator) This datk is fixed in
frequency on one edge of the band-pass and onhémgtérom L.S.B.

to U.S.B. it is transferred to the other edge eflthnd-pass.

3. The operation of the SSB clarifier as a finetmaron AM has the effect of displacing the maiaduency calibration
by 1.5 kHz (3 kHz overall). This displacement isufficient to be readily observed and can be igthameAM tuning.
The control can best be operated, for fine tunimgonjunction with the hetrodyne note as follows:

Switch temporarily to the U.S.B. (also marked Tition, where a strong whistle or tone will be tekdf this tone is
reduced to zero frequency more or less, by meatieedéHz dial or the clarifier, the station will becurately centred.
This is so because the USB mode places the B.[EtBe @entre of the AM band-pass, the SSB bandipeisg located
within one half of the AM Band-pass. The LSB modadtinot be used in this manner as this will pl&eeAM carrier
on the edge of the AM band-pass.



4. In practice the MHz dial should be set rougblynidicate the MHz portion of the frequency reqdir8ubsequently it
may be adjusted slightly in order to strengthernréoeption. It may also be adjusted to eliminatage types of
interference due to image channel effects. Thiglaéement shifts the images until they cannot zdevithout
affecting the main tuning. This is an advantaga ofultiple heterodyne design over a conventiontdrbeyne design
where such an image effect cannot be shifted. Aagareffect is usually heard as a whistle on thaired station which
varies in pitch as the receiver is tuned. A whiatléch does not vary in this way is usually duetioer causes such as
an adjacent station. Ensure that any interferenceuntered cannot be eliminated by slight adjustrogthis dial.

5. Having tuned the station on the MHz and kHz tlialantenna control should be peaked up to giveémuan signal
on the signal strength meter which is providedies purpose. Alternatively this may be done by particularly on a
weak station where the optimum antenna tuningsgyeleard. A strong station may not change mudhitdy with
antenna tuning, but should nevertheless be pegkadaurately on the meter, otherwise optimum receptill be lost
should it weaken or fade deeply. The meter is piedifor this purpose although also useful for caingeaalternative
transmissions etc.

When searching generally over a limited band engaraateur band or particular broadcast band, thial &iening may
be peaked up on any station in the band, or simplghe noise, and ignored until a station is lotdde protracted
listening, when a final touch up may be made. Phixedure is very effective over most of the cogeraf the receiver,
but at lower frequencies and the medium wave fregee particularly accurate antenna tuning is Ugcalled for.

Reception of Time Signals and Calibration or adjesit of Dial Scales

Radio time signals from observatories and simitatiiutes are continuously receivable in most pafrtse world. The
majority of signals of interest are transmittedexact multiples of 1 MHz (most often 5 MHz, 10 MHA MHz and 20
MHz). This receivers internal crystal produces gordus unmodulated signals at each exact multipleMHz as can
be observed by setting the kHz dial to 000 or 1@@@ach MHz band) which will beat with the timensmissions.
This is strictly a shortcoming of this type of dlscontrolled receiver which cannot be completdigninated without
making it unduly expensive for its intended usewideer, the time signals, unless they are very weak,usually be
satisfactorily received on these whole number Midzthe precision of the internal crystal is suéfitito produce only
low level inaudible beats with the time transmissio

This low frequency beat which can often be obsenrethe signal strength meter serves to checkitieenal crystal,
and internal adjustment in the receiver is proviftedsetting this crystal accurately. These 1 MHzrks are also useful
to check the accuracy of the kHz dial and are pevimest observed with the aerial down and U.S.Rienio use to
centre the tuning exactly to zero beat.

Adjustment of the extremities of the kHz scale ttean be made (by anyone sulfficiently skilled) byame of the
internal adjustment of the trimmer and inductanicénis kHz oscillator, which is the section cloststhe scale drum,
the 000 being set on the trimmer and the 1000 hedifgsted by the inductance, alternatively ungl éxtremities are
both in exact agreement. Although it is not intehtieat such adjustment should be necessary nortakda except by
a skilled person, it is useful that this can beieaatd

in circumstances where no instruments other thamebeiver itself are available.

3. Adjustment of B.F.O.

The change in frequency of the B.F.O. from L.SABUtS.B. is set by a trimmer adjustment to abokii3 change. The
use of accurate instruments to set this is necgasar there is little reason for this to changéiine provided it is not
disturbed.

The absolute frequency of the B.F.O. may howevieisahange with time or abnormal climatic condit$o and this
can be accurately set without the use of instrusneytadjusting the inductance (lower corner cati) tire noise with
aerial down, sounds the same in the two modes;atidp the 3 kHz side-step is symmetrically plaoadhe band
edges. Only a small fraction of a turn would notignbE required to reset.



