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The completed audio inverter ready to mod-
vlate a d.s.b. of s.5.b. transmitter. Qutput
is push-pull and for ssb. applications it
must be converted 10 unbalanced output.
The right hand chassis contains the oscilla-
tor, and speech amplifier (Vy) and the bal-

anced modulator (V- The oscillator trans-
former is on the front lip and Tz is behind
V,. The left hand chassis contains Vi, Ve T3
and Zy o the rear. The control on the front

lip is the A-F. ¢EED THRU BALANCE.
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Fig. 1—Block diagram of the d.s.b. inverter unit shows

how the balanced modulator inverts the audio spectrum.

The filter eliminates the sum f1-4-fa, and only f3—fa is
fed to the r.f. balanced modulater

3000 c.p.s., one may choose the local oscillator
frequency of, say, 3200 c.p.s. Thus for an audio
input frequency range of from 200 to 3000 c.p.s.,
the output of the filter consists of frequencies of
3000 to 200 c.p.s., respectively. In other words,
the audio frequencies are inverted, or occur in
the output in the reverse order of the frequencies
which are applied to the input.

The output of the filter is amplified by a con-
ventional audio amplifier, and is applied to a
high level r.f. balanced modulator, which is
excited by a suitable source of radio frequency.
The r.f. carrier is removed by the r.f. balanced
modulator, and the output r.f. frequencies con-
sist of an upper and lower sideband. It is to be
noted that the signal is still double sideband
suppressed carrier, except that the audio fre-
quency components of the sidebands have been
reversed. The transmitted bandwidth is still the
same as d.s.b. or conventional a.m.

Since the audio frequencies have been in-
verted, to demodulate this type of signal, it is
only necessary to tune the radio receiver (with the
b.f.o. on) to either the upper side of the upper
sideband or the lower side of the lower sideband.
The receiver will re-invert the desired sideband
in order that the intelligence can be understood.
The undesired received sideband will be trans-
lated to a higher audio frequency so that phase
cancellation cannot take place. Additional effec-
tive attenuation of the undesired sideband will
be accomplished by the i.f. selectivity and the
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limited high frequency response of the audio
frequency amplifier in the receiver, and the
limited high frequency response of the human
ear. It has been determined that the undesired
sideband will be inaudible, even when a receiver
of poor skirt selectivity is used. :

From inspection of the schematic that is given
for a transmitter of this type (see fig. 2) it is
apparent that the complexity is much less than
many other phone transmitters (for instance,
single sideband types). The r.f. circuitry is no
more complex than most c.w. transmitters. This
type of transmitter appears particularly attractive
for use in ultra-high frequency applications,
where the design of single sideband transmitters
becomes somewhat unwieldly. It is not necessary
to generate the signal at a low frequency and
heterodyne several times to the operating fre-
quency, like many single sideband transmitters
do. The generation of the i.d.s.b. signal is ac-
complished at high level, and at the operating
frequency of the transmitter. The electrical
efficiency of the final r.f. balanced modulator is
good, since it operates class C and also has a
very low idling plate current between modulation
peaks (in comparison to many linear class ABq
amplifiers, which may be rather inefficient and
have a higher idling current).

Advantages vs Disadvantages

There will, of course, be criticism about this
type of emission, since it requires twice the band-
width of single sideband. It was not the intention
to replace single sideband with inverted d.s.b.;
the intention was to make d.s.b. compatible for
use with conventional types of receivers and to
avoid much of the complexity and critical cir-
cuitry normally associated with s.s.b. The trans-
mission of two sidebands does, however, come
in handy when very high levels of QRM are
encountered; if one sideband is jammed, the
receiving operator can tune 1o the other one.

Since the characteristics of a modulation tech-
nique are normally compared to conventional
amplitude modulation, it is important 16 remem-
ber that most of the interference caused by a.m.
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Fig. 2~Circuit of the inverted d.s.b. transmitter. Capacitor Cy is approximately 0.002 mf and must be adjusted
to place the oscillator at 3,200 c.p.s. Transformer Ty is a standard 50L6 output transformer; Ty and T3 are both
Triad M1-X units and Z; is a 3000 cycle low pass filter, UTC model LMI-3000. All capacitors greater than one are
in mmf, less than one in mf, unless otherwise noted; all resistors are Yz watt unless otherwise indicoted.
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is by the carrier. Tt is sometimes assumed that
two-thirds of the power of an a.m. signal is in
the carrier; this is certainly true when the carrier
is modulated 100% by an audio tone. However,
when voice modulation waveforms are con-
sidered, the power of the carrier is a much
larger percentage of the average radiated power.
A reasonable estimate of this may be as much as
80% . Thus it is seen that even though two side-
bands are transmitted DY idsb., the level of
the interference is reduced considerably. A much
larger number of stations can operate without
. excessive interference, since the average radiated
- power is much Iess.

This article is directed primarily toward the
hams which are still using a.m. who have prob-
ably not converted to s.s.b. because of the com-
plexity and cost involved. The use of s.s.b. is
unquestionably the ultimate, in regard to spec-
trum economy. If it is desired to utilize most of
the advantages of suppressed carrier and elim-
inate heterodyne interference, and at the same
time avoid the critical circuitry of s.s.b., the use
of inverted double sideband suppressed carrier
may prove to be a practical choice. Most final
amplifiers which have push-pull or parallel
tetrodes can easily be converted to a high level
r.f. balanced modulator by connecting the con-
trol grids in parallel and the plates in push-pull
to a balanced tank. By feeding the inverted audio
into the screens in push-pull, you will then be
in business.

Inverted Audio for 5.5.B.

No dJoubt. the question will arise as to the pos-
sibility of using this inverted-speech technique
vith s.5.b.. so the unit described herein was tried
sut on an s.s.b. rig with the following results.

Reception of s.s.b. with inverted speech re-
quires that the receiver’s b.f.o. be tuned to the
other side of the passband or approximately *3
Lc each side of the suppressed carrier instead
of directly to the if.; however, most s.s.b. re-
ceivers have a fix-tuned b.f.o. in which case the
sideband selector must be set for the opposite
sideband than that which is being trarismitted.
and the receiver tuned for normal s.s.b. intelli-
gence. The indicated frequency will be off by
about 3 kc, but the actual frequency of the trans-
mitter will not have changed. 1f sidebands can-
not be switched at the receiver, switching them
at the transmitter instead, will accomplish the
same result. In this regard, caution must be
taken when operation is conducted near the
band edges to make sure the switched sideband
«ill not fall outside of the band limits.

trditor’'s Note: Initial performance results in-
Geated that received is.s.b. signals were sharper

ad pronduced less crud over a given bandwidth.
pwane bsiderand suppression, after demodu-
gion. was greater than that experienced using
conventivnal speech with s.s.b. This is probably
due to the inversion of the high-energy low-
frequency speech components. At this writing,
time was not available for a more comprehensive
evaluation; however, it is expected that more
data will be available shortly. In any event, in-
dividual experimentation with inverted speech
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for s.s.b. should show up some interesting pos-
sibilities.]

Construction and Adjustment

The transmitter is a converted C.W. Tig which
had parallel 6146's in the final. The final was
converted into a high level r.f. balanced modu-
lator by reconnecting the plates in push-pull to
a balanced tank. Inverted audio is fed into the
screens in push-pull. The TUNE-OPERATE switch
will put screen voltage to one of the tubes 1O
facilitate loading into an antenna. With the
TUNE-OPERATE switch in the TUNE position, ad-
just the antenna loading until the plate current
is about 150 ma.

The audio frequency inverter was built in a
pair of mini-boxes. The inverter is located ad-
jacent to the converted c.w. transmitter. BY
substitution of capacitors, vary Cy until the
focal oscillator is operating at 3200 c.p.s. Put a
scope across the output of the low pass filter.
Adjust the local oscillator balance control for
a null on the scope. Put the scope and a pair of
earphones across the secondary of the output
transformer of the 6AQS. Advance the audio
gain control and speak into the microphone.
Adjust the audio feed-through balance control
until there is a minimum of normal sounding
voice in the earphones. The voice will sound
inverted and unintelligible when this control is
adjusted properly.

‘After the audio inverter is operating properly.
connect it to the high level r.f. balanced modu-
lator. After the antenna loading is adjusted for
approximately 150 ma of plate current with the
TUNE-OPERATE switch in the TUNE position, snap
the switch to the “operate” position. Advance
the audio gain control and speak into the micro-
phone. The plate current will kick upward on
modulation peaks. With the aid of a scope adjust
the audio gain control until the modulation
envelope just begins to flat-top on modulation
peaks. Then back off the gain control slightly.
in order that the modulation envelope does not
flat-top. You are now ready for a QSO. [ ]
Hattop &% O -~

#Qh, 1 never kncw what amazing invention he's
working on.”
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