
A Superheterodyne Short-Wave
Adapter

A Set for the "Advanced"
Constructor
By CATHODE

HERE should be no need to enu-
merate the failings of the usual
type of short-wave adapter by way of
justification for the piece of apparatus
about to be described. The inconveni-
ence of continually plugging it into the
detector socket and subsequently dis-
connecting it, and its failure to make
proper use of the broadcast receiver
to which it is attached, are in them-
selves sufficient to render almost cer-
tain its eventual discontinuance.
The adapter now described may, by
the inclusion of a switch on its panel,
be connected permanently to the aerial
terminal of the receiver; the receiver
requires no alteration whatever, func-
tioning as the intermediate and audio
ainplifiers of a superheterodyne, of*which the first detector and oscillatoris provided by the adapter. The inter-
mediate frequency is the minimum fre-
quency to which the broadcast set will
tune-usually between 550 and 500
kilocycles.It is not intended to enter into any
discussion of the theory of reception on
the superheterodyne principle. The
mode of Operation of the adapter, how-
ever, is as follows :-First, the receiy-
ing Set is turned on and the dial (if
single-control) is set at the minimum
frequency, which we will assume is in
this instance 500 kilocycles; if the re-
ceiver has two or more tuning controls,
these must be brought into resonance
so that all the tuned circuits are ad-
justed to the same frequency. Then thefirst detector in the adapter is tuned to
the desired frequency in the short-wave

band (somewhere between 1500 kilo-
cycles and 20,000 kiloeycles), and the
oscillator is tuned to a frequency 500
kilocycles above or below the detector.
A "beat-note" of 500 kilocycles is gen-
erated between these two circuits and
‘arries the original modulation; this
new frequency is then applied to the
aerial terminal’ of the receiver end,
since it correspondsto the.Frequency.
umplifier and detector cirenits haye
previously been tuned, it is amplified
nnd then rectified by the-detector (now
the "second detector" of the super).
Finally, signals are stepped up stillmore by the audio amplifier of the re-
ceiver. If the usual ‘type of seven or
eight valve a.c. receiver is used,. and
the apparatus correctly adjusted, itWill be possible for the constructor to
put his highly developed imagination
away on the shelf along with his old-
type adapter. Neither will be further
required.

"THE most difficult task which theconstructor will have to face is the
winding of the detector and oscillator
coils. The job can be simplified very
much by employing midget formers of
the Pilot or Silver-Marshall type, but
the most economical proposition is. to
thake the coil formers by winding a
scrap of thin celluloid into a: cylinderof such a diameter as just to slide
tightly’ over an old valve base of the
UY or. American five-pring a.c. heater
type. The usual celluloid cement made
by dissolving scrap celluloid in amyl
acetate or acetone or both, can be usedboth-for cementing the cylinder up andfor sticking it to the valve base. The
plug-in mounting bases are, of course,
‘simply five-prong UY valve sockets.

The antenne coils L should be separ
ated from the winding L1 only by a
sixteenth of an inch or so. The plate
coils L4 are wound close to the filament
end of L3, and the oscillator coupling
coils L2 at the grip end of L3 for 7500
and 15,000 kilocycles; for the 1800 and
3750 kilocycles bands, coils L2 should
be wound over the grid end of L3. De
tails of the connections are given in
Fig. 1, while the numbers of turns for
the four pairs of plug-i-in coils are asfollow:

All windingsmay bemade with either
silk-covered or enamelled wire. It is
sometimes necessary to increase the
number of turns in L2 slightly to ob-
tain optimum results, as some valves
do not give the same output'as oscilla-
tors as others. -Generally speaking,

though, the number specified will. beabout right.
As will be seen from the circuit dia-
gram given in Fig. 2, the adapter is ar-
ranged more particularly for broadcast
receivers of the all-electric type, certain
modifications being necessary if it is
desired to use battery-type valves in the
adapter itself. It should be-made clear,
though, that it is. quite permissible to
employ the adapter as it stands with a
battery-operated receiver, so long as
lighting mains are available for heating
the heater elements of the 227 type.
valves employed. A separate transform:,)er giving 2.5 volts is used for this pay.
pose in any case; a 60 ohm resister is
connected across the heater terminals
and the center tap grounded as a. pre-
caution against hum. The plate voltage
is secured from the power supply unit
or the batteries of the main receiver,
and although 45 volts is specified, this
may be increased if so low a voltage is
not available. Grid bias is provided by
resistors in the cathode leads, by-pass
condensers of 0.1 mfd. shunting these.
The radio frequency choke in the
plate circuit of the oscillator is a crit-
ical cor_ponent, and the constructor
should be at some pains to obtain a
good one. The effect of a poor choke

here will be a cessation of oscillations
from the oscillator valve at certain
points in the tuning range, and conse-
quent ‘dead spots’ at these points,

"THE purpose of the tuned circuit
C4 L5 in the plate circuit of the
detector is to render the adapter suite
able for receivers in which the inpv
stage is untuned. This circuit is peal{-
ed at the same frequency as that t
which the broadcast receiver is tuned,
and, once adjusted, does not have to

be touched again. For this reason @
condenser of the semi-variable com-
pression type is used for C4, while the
coil Ld may consist of a straightfor-
ward single layer winding of 85 turns
of No. 30 wire on a 13 or 1#-inch for-
mer, C4is also necessary to the proper
operation of the oscillator, so do not
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30-50% Better tone
30-50% Longer life

GoOD reception and poorvalvesjustdontgotogether.
Surveys show 90% ofpoor rer
ceptionis due to 66senge99 dull
valves thatlight,but are really66deed9
Impartial testsprove a 30-50%
greaterSsense keennessforCeCo
Valves;whichimmediatelygives
your setgreaterclarityandtone
quality-and30-50%longerlife.
CeCoValveswillgive you thefullmeagureofradioenjoyment:
Replace your old valves with
CeCostoday and listen to the
diference:
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