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The overall dimensions of the case are quite small, with
a total volume of some 500ml. This is partly achieved by F
%

)

having the batteries in the back shell, rather than accom-
modating them with the circuit board and speaker.

However, perhaps the most interesting aspect of this
Motorola set is that it has a double-sided circuit board.
Yes, it has tracks on both sides, although all the compo-
nents are soldered to the visible side, as shown in the ac-
companying photos.

You might have thought that double-sided PCBs were
a comparatively recent development in electronics, but
here it is in a tiny transistor radio made over 60 years ago!

I have not included a photo of the underside of the PCB |
since it is soldered to the metal chassis and it would re- &%
quire major surgery to remove the PCB and expose its un-
derside. This also makes it quite difficult to remove and
replace components. Both sides of the PCB are depicted
in a diagram on Ernst Erb’s Radiomuseum site.

The double-sided PCB would have demanded careful
design and precision manufacture. That PCB and the metal
case have the advantage of improved shielding that reduces
potential feedback, and the 66T1 is notable for not using
neutralisation in its IF stages.

The tuning dial is large, and its knurled edge allows easy
one-finger tuning. In common with US-designed sets of the
era, the dial includes the Civil Defence Conelrad tuning
markers at 640kHz and 1240kHz. I have discussed these
in previous Vintage Radio articles, such as in January 2016
(www.siliconchip.com.au/Article/$780).

The 66T1 has a 6V supply coming from four AA cells, and
the battery label shows insertion for carbon-zinc or mercury
cells, the latter having reversed polarity on their terminals.
Mercifully, mercury cells were a passing phase, as I've seen
several fine “keychain” radios rendered unrepairable by ey
leakage of the mercury cell’s highly corrosive electrolyte. WA - -
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Like many early solid-state radios, the 66 T1 uses grown- 53 Z
junction transistors in the RF/IF stages. The grown-junction w L=
process worked best when producing NPN transistors,
and this technology dominated initial RF/IF transistor x
production. !

Alloy-junction transistors which followed later, while A 2 >
offering simpler manufacture and better yields, could only o 9@
be used for audio until full development was reached.
Hence the 66T1 uses NPN transistors for the converter
and both IF amplifiers, and three PNP types in the audio
section.

The circuit begins with transistor Via, 2N172 mixer-os-
cillator (converter), with collector-emitter feedback. This
design allows the ferrite antenna rod’s tapping to feed the
base with no combined local oscillator signal.

It works about as well as collector-base feedback but has
the advantage of allowing signal injection directly onto the
base for testing and alignment,

The tuning capacitor, as in most transistor sets, uses
the cut plate design for the local oscillator, so there’s no
padder. E1, a proprietary germanium diode, connects be-
tween the top of the local oscillator’s coil’s tuned winding
and the +6V supply. It’s there to limit the local oscillator’s
activity; excessive oscillator output is prevented by E1’s
shunting effect if the oscillator voltage exceeds 6V on its
positive excursion.

R )

[MOTOROLA 66T1

1
The three IF stage transistors (V1-V3) are NPN types, while the three 2N185 audio transistors (V4-V6) are PNP.
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Now, turn the carrying handle back-
wards at 90° to the case. You may need
to slightly compress the case length-
wise to allow the handle’s pivots to
clear the case slots and draw out.

So far, so good. I took it outside to
pick up a few local stations and was
successful, so I returned it to the'test
bench. Next day it would not give a
peep. The speaker was open-circuit.

Great. Where was I going to get a
3-inch, 13Q speaker? Careful probing
showed there was a break in one of
the braids that connects between the
speaker’s basket terminal and the voice
coil. Careful resoldering restored the
connection and allowed the speaker
to work again, thankfully.

The battery carrier, made of black
plastic, had suffered over time and
one corner had broken so that it failed
to hold the batteries tightly enough to
make contact.

Attempts to glue it together were
unsuccessful, so I used a cable tie to
strap it. Plastic cable ties aren’t very
good for making sharp angles, but a
stainless steel tie (left over from irri-
gation work) worked just fine.

Performance

So how good is it? It’s OK without
being outstanding. Starting with the
RF performance, for 50mW output,
it needs some 1mV/m at 600kHz and
1.9mV/m at 1400kHz. Selectivity at
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-3dB down was +2kHz and at -60dB
down it was +45kHz.

This performance mirrors the pre-
viously-described GE675 which also
featured an unusually small ferrite
rod antenna. Outside, it did manage
to bring in ABC Western Victoria at
Horsham but it needed the volume
control “well advanced” for comfort-
able listening.

Its AGC performance was a bit puz-
zling. The circuitincludes E2, an AGC
extension diode. Other sets with this
design easily exceed 45dB gain con-
trol for 6dB output rise but this set’s
AGC action was minimal at best. As
the circuit voltages for V2 show, strong
signals did bring extension diode E2
into play.

I suspect that the poor AGC action
is due to the low resistance values
in V2’s bias network: in series, they
supply diode E2 with some 270pA of
forward bias. To provide any AGC ac-
tion, there has to be enough rectified
signal to counteract this current and
it’s considerably more than in other
sets whose designs deliver much bet-
ter AGC action, with circuit currents
as little as one-fifth.

It’s possible that the low values of
bias dividers for the two IF ampli-
fiers were over-designed to accom-
modate the wide production spreads
of first-generation grown-junction
transistors.
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At 50mW output, total harmonic
distortion (THD) was 3.7%, and only
1.5% at 10mW output, pretty good for
a “first-generation” portable. It went
into clipping around 90mW, hitting
10% THD at 110mW output. At half
battery voltage, it clipped at 20mW,
reaching 10% THD at 30mW.

Frequency response from volume
control to speaker was 110kHz~7.5kHz,
and from antenna to speaker it was
180Hz~2kHz.

Would I buy another?

You can still find 66T1s around
and they’re respectable members of
the “first wave” of portable transistor
sets. It was also good to get a 56T1,
just to be able to compare the two
audio designs.

My only quibble with the 66T1 is
the noticeable “hand effect” that de-
tunes the antenna circuit, reducing
signal pickup if you use the antenna
as a handle.

Further Reading:

For the circuit and servicing in-
structions, go to Radiomuseum:

illustrations, try Phil’s Old Radios at
antigueradio.org/MotorolasgTi.bim

A general discussion, includ-
ing “it’s a bit deaf” can be seen at
siliconchip.com.au/link/aajn (Y4
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