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This receiver is still fairly widely
available on the secondhand market
from near-mint condition to sheer
grot ~ depending upon the previous
owner. For a modest sum (about
£50) an AR88 can be acquired in

- excellent condition.

You should aim for one which has
not been modified. The construction
of the receiver is of a very high
standard and unless any modifications
have been executed to a similar
standard and properly documented
they are likely to detract from its
performance and reliability. The
ARS8 is rather like the VW Beetle — it
tends to go on for everl

The AR88 has a long history,
starting life in the late 30s as a _
general coverage receiver but
intended also for amateur use {hence
the AR). This version is not often
seen on the market; it covers the
range 550kHz to 32MHz and is fitted
with an S meter. However do not
confuse it with one which has had an
S meter added!

The 1939-45 war and the need for
reliable communication receivers
resuited in large-scale production of

First produced in
the 1930s, the
RCA ARSS still

commands a big

respect from
amateurs. Full
description by Bob
Henly, C.Eng.,
MIERE, G31HR.

the AR88 in various forms including
a CR series {not to be confused with
the Marconi CR 100, etc). Two
models are generally available now.
These are the AR88LF and the AR88D
The main difference between these
two models is that the AR8BSLF has a
lower intermediate frequency and a
low frequency tuning range 75 to

150kHz. The AR88D is better suited

to amateur use and this article will
therefore concentrate on that model.

First, let us see what it is. The
ARB88 is a single-conversion super-het
with a total complement of
{those ancient glass things

14 valves |
e

to in a recent article). The receiver is
shown in block-schematic form in
fig. 1. It comprises two tuned RF
stages and 3 IF stages. The two
tuned RF stages are essential in view
of the relatively low intermediate
frequency of 455kHz in order to
reduce its response to second-channel
interference. The coverage is
continuous from 530kHz to 32MHz in
six over-lapping ranges.

The two RF amplifier stages use
6SG7 valves and are designed to
provide only sufficient gain ahead of
mixer to give the required signal-to-
noise ratio. The principle purpose of
the RF stages is to provide selectivity
ahead of the mixer in order to
reduce second-channel responses.
This is its main weakness; image
rejection of 500kHz is about 120dB

| but at 30MHz it falls to about 40dB.

-Fig. 2 shows the manufacturer's
performance figures for sensitivity
and image rejection. Aithough
current practice would probably use
much less gain ahead of the mixer in
the interest of cross-modulation
performance the AR88 in fact acquits
itself very well when compared with
many modern equipments on this
score.

26

e




1st & 2nd
RF Amplifier

Antenna

Frequency
changer

Bandpass
Crystal
Filter

Local
oscillator

Sensitivity
in Microvolts
for 0.5 watt

12.1 1.
16.4 4

oo | D | NN [ NoD | 0o | Do

I-F rejection at 600 kcis 100,000.

1st & 2nd
IF Amplifier

2nd Det
AvC
N.L

AF Gain

63v
ac

Receiver diagram

Antenna Inputin
Microvolts for
20DB Signal-
Noise Ratio

Antennalinputin
Microvolts for,
6DB Signal-
Noise Ratio

10°

2.4x10°

14.5x10°

Fig. 2 Performance data

19)eads pnoq




-

ITHE
R 88

In general, sensitivity is adequate
but the signal-to-noise ratio on the
HF bands, ie, above 15MHz could be
better. This is generally improved by
the use of a low-noise pre-amplifier
ahead of the receiver. A tuned pre-
amplifier or even an antenna tuning
unit will improve image rejection
above 15MHz.

Although the electrical and
mechanical design is inherently
stable there is often a problem with
frequency stability and re-setability
above 15MHz. This derives from
several causes — mainly a direct

- result of the age of the specimens
available. Firstly some 6J5s tend to
be microphonic and careful selection
is necessary. Thumping the front
panel is a good test and tapping the
valve envelope. On a secondhand
receiver of this vintage there are
often bandswitch problems. Generally
this is not due to wear or damage
but simply dirt and grease which has
accumulated over the years. It can be
solved by the careful application of
switch cleaner. This involves the
removal of the coil-pack covers and a
large number of nuts. Do make sure
that you replace every one and when
you gaze on the beautifully
constructed coil do resist the
temptation to touch it any more than
is necessary!

Finally there is instability caused
by ageing of components which can
cause both frequency instability and
gain instability. The worst offenders
are capacitors used for decoupling.
The capacitors used in the ARS8 for
this purpose are either moulded
mica for small values or oil-filled
paper for the larger values and both
have a very good reliability record so
approach this problem with care! If it
proves necessary to replace any
moulded mica capacitors in the RF,
LO or IF sections then use only
polystyrene of a suitable value and
working voltage. The author
discovered in his receiver that a
previous owner had replaced all RF
and IF coupling capacitors with Hi-K
Disc ceramics; this included
decoupling capacitors in the Local
Oscillator and the BFQ. Their
replacement with polystyrene
capacitors made a dramatic
improvement to Local Oscillator drift.

e |
- 1 So far no open-circuit resistors
have been found but if gain or
‘ _srgnal-to -noise ratio is thought to be
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Finally, in purchasing an AR88D, 5 04 8.4

examine carefully the physical state

of the equipment. In the upper end
of the price range the appearance
should be clean and unscratched
with no sign of modification. Check
that the tuning drive gears are not
worn or the assembly distorted.
There should be evidence of grease
on the gears and the drive should be
smooth and positive with no ‘slop’
or backlash. ldeally it should come
complete with a handbook, two
trimming tools and an Allen key
clipped inside the cabinet. in many
cases it may have the original
packing crate and a spare set of
valves.

We shall now look at the alignment
of the AR88. In my experience
recalibration is necessary from time
to time but the IF alignment
deteriorates very slowly. Do not
undertake realignment unless you
have the time and patience to do a
complete and careful job; tweaking
up is not recommended!

ldeally an oscilloscope and a
sweep generator is required to

achieve the very best results. However,

with a little care it is possible to
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more detail:-

First the reception of CW, ie,
telegraphy. Here we have in effect a
single frequency and all we have to
do if there is no interference is to.
tune for maximum signal and set the
BFO pitch control to give the required
beat-note in the headphones or
loudspeaker. In general the receiver
is used with the AVC off so that the
BFO injection does not reduce the
receiver sensitivity. The AF gain is
set fairly high and the receiver gain
is controlled by the RF gain control.
Of course this ideal situation rarely
exists; there is usually an abundance
of adjacent-channel interference and
this is where we learn to ‘drive’ the
receiver. Clearly we have a case for
using the crystal filter and the
technique is best practiced on a
strong signal such as one of the
broad-cast stations in the 7MH2
amateur band. Switch the selectivity
switch to position 3 and the BFO
pitch to one side of the zero position
— say to 1 o’clock.

As you tune through the signal
note how the strength of the beat-note
is much stronger on one side of
zero-beat than on the other. Shift the
BFO pitch control to say 11 o’clock
and note how the position is reversed.
Put the BFQO in the zero position and
the beat-note strength is the same
on both sides of the zero-beat
position. Repeat the exercise with
the selectivity switch in positions 4

This is the view you get if you removed
the bottom housing from the AR88. The
inner casing on the right houses the
ascillator coil pack, by the way.

and 5 and note how very much more
pronounced the effect is.

We make use of this effect in

| receiving CW in two ways . Firstly, if

possible we tune the wanted signal
so that it sits at the top of the IF
response curve — with the BFO on
one side or the other of zero — and
unwanted signals down the side of
the response and therefore attenuated.
If the unwanted signals are veryclose
to the wanted signal then we can do
one or two things; both using
maximum selectivity. We can adjust
the BFO to the other side of zero-beat
so as to make the interfering signal
differ more greatly in beatnote, or
adjust the BFO pitch to reduce it to
zero-beat. Alternative we can adjust
the receiver tuning to place the
offending signal further down the
side of the IF response at sgme
sacrifice in the strength of the
wanted signal. All this may pound
difficult but it becomes quite easy
with practice. :

Now let us look at SSB. In Lelectivity
position 4 it is possible to select each

sideband of an amplitude modulated
signal — and again there are an
abundance of broadcast intruders in
the 7MHz amateur band on whom to
practice. If we tune carefully across.
an AM signal with the BFO and AVC
off, two points, one on either side,
should be found where the signal
becomes unintelligible. At these
points we are receiving a single
sideband only and the carrier is
positioned down one side of the IF
response curve. Now switch on the
BFQ; a beat note will be heard. As
the beat-note is adjusted for zero-beat
the signal should become increasingly
more intelligible. Note the position of
the BFO pitch control and repeat
with the other sideband. The two
positions of the pitch control will be
roughly correct for receiving amateur
SSB and can be ‘refined’ by first
tuning AM SSB signal for maximum
signal, then adjusting the pitch
control to make the signal
intelligible.

The reception of narrow-band FM,
which is becoming quite popular at
the HF end of the 28MHz amateur
band, is also quite simple — and
there are always plenty of CB
stations on 27MHz to practice on!
The technigue, known as slope
detection, uses the IF response curve
to convert the frequency modulated
signal into an amplitude modulated
signal and in doing so there is a loss
in signal strength, but this is rarely
appreciable. The FM signal is tuned
using selectivity position 3 or 4 so
that the centre of the signal lies
down one side of the IF response
curve. Frequency modulation
produces variations about this
central frequency which in turn move
the signal up and down the ‘slope’ of
the IF response resulting in an AM
signal to the detector. The above
techniques are shown graphically in
fig. 10.

Well, that was a much-abbreviated
run through on how to drive the
ARB88; the key-word here is practice.
The receiver will acquit itself well,
even with a piece of wire on the
floor for an aerial — but of course it
deserves better. The aerial input
circuit is designed to match into an
impedance of 200 ohms but | have
found it will work very well with a 70
ohm coax feeder. A random wire
antenna coupled via a tuning unit
(for example fig. 11) will give very
good results and the tuning unit will
help also to reduce image interference
on the 21 and 28MHz bands.

Being a general coverage receiver
it comes ready equipped for the
three new amateur bands of course.
Buy an AR88 and enjoy a real
receiver.
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