o flocont fquipment —

The Gonset Sidewinder

2-Meter Transceiver

HE transceiver-oriented ham from the h.f.

bands will feel quite at home with the CGonset,
2-meter Sidewinder. Only the readings in mega-~
eyeles will be greatly different from what he has
already learned to live with in sideband work on
lower bands. But the v.h.f. man, siceped in
hand-tuning traditions of the 2-meter band. will
likely find the Sidewinder trunsceiver approach
ahout ag foreign as anything can be — ut least
for a while.

The sSidewinder is “sideband” «il the way. In
technical concept or in the operating habits it
induces, this is o clean break with v.I.f. prac-
fice. 1t will be interesting to see how it fares on
the eommerecial market, on this account. Here
we have the first true trunsceiver, in the h.f. side-
band sense, thut hag become availuble to the
2“meter fraternity. One tuning system and one
erystal-lattice filter work on both transmitting
and receiving. The operator must become ac-
customed to trunsmitting on the receiving fre-
quency, regurdless of mode, with an equipment
design tailored to the needs of the sideband
aperator.

Like most sideband transceivers, the Side-
winder works beautifully on e.w. (praises be!)
but a.m. vperation. while sutisfactory, is defi-

Top view of the Sidewinder interior. The transmifter r.f.

tubes at the left are the only vacuum tubes in the outfit.

The assembly at the far right, with cover plate removed,

is the balanced modulator. Near the upper center, aiso
with cover removed, is the v.f.o. assembly.
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nitely o secondary matter. Reception on a.m. is
very good, and so is transmitfer guality - -if
(und it is u large if) the operator will follow in-
structions and turn the output down to the
appropriate level. From whut we've heard of
other Sidewinders un the air, there is w vertuin
unwillingness on the puri. of users to sccept this
inevituble limitation on a.n. operation with
sideband gear. The #-ke. selectivity of the
receiver will come us something of a shock to the
A-meter man accustomed to the bandwidth of
w.m. transceivers of this swiwe maker’s earlier
production. You don’t drift and stay in fhis
receiver's passband!

Another respect in which the Sidewinder is
new to most v.h.f. men is its all-solid-state
receiver and sideband genevutor cireuitry. There
are only three vacuum tubes in this outfit, ull
in the r.f. portion of the transmitter. All other
cireuits: receiver, wudio stages and ull sideband-
generating stuges, use transistors and diodes. A
pleasint by-product of this is extremely low
receiving drain. If you leave the transmitter
heaters off (aud there's a switch to permit this)
vou could receive for days ou a car battery. Even
vt TRANSMIT the power drain at 12 volts is 8
amperes, maximum, This is for 20 watts input on
¢.W. or p.e.p. gideband, or 6 watts u.m.

How It Works

With the wmany overlapping functions of
stages in u trunsceiver, explaining operation
with the aid of & block diagram almost reaches
the point of Jdiminishing returns, but we'll have
4 go ot it with Fig. 1, This is similar to the
diagram in the Sidewinder instruction manuul,
but with minor changes for purposes of this dis-
cussion. First, don't let the disgram foel you —
the Sidewinder is not really this simple. Only 22
circles appear in Fig. 1, but this little box has
3 tubes, 20 transistors and 8 diodes in the r.f.
package, Y diodes in the a.c. supply, and 6 in the
d.c. supply — and many of these do double duty.

Functions are indicated in the diagrams; T' de-
notes use on transmitting only, R is for receiving
ouly, and TR for buth. Here, briefly, is what
happens along the way. At the iop of Fig. 1isa
crystal oscillator, (e, with v.hf. erystals at
64.75, 65.25, 65.75 or 66.25 Me., depending on
the position of the ¥REQUENCY SELECTOR switch
on the front panel. A buffer, (19, follows, truns-
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Fig. 1—Simplified block diagram of the Sidewinder 2-Meter Transceiver.

mitting or receiving. Next, we huve doublers: a
Jdiode, ('Rg, in the receiver, and the triode
portion of a 6KAS8, V', in the trapsmitter. Out-
put frequency is 129.5, 130.5, 131.5 or 132.5
Me., either way.

At the upper left we see u receiving r.f. ampli-
fier, Qa1, and the first mixer, ()20, where the sbove
frequencies beat with incoming signals, convert-
ing them to an intermediate frequency in the
15-Me. region, after which they are built up by
the band-pass i.f. amplifier, (). Each of the
erystals with (15 thus accounts for a 1-megu~
cycle segment of the band, starting at 144, 145,
146 or 147 Me., in the order given above, the
i.f. being 14.5 to 15.5 Me.

In receiving there follows a second mixer,
(Ja. In addition to the Lf. signal, this gets energy
from u tunable uscillator, (7, working at 5.5 to
6.5 Me., and driven by the main tuning dial.
Result: output on 9 Me., which is fed to the
crystal-lattice filter, FLi, and then through
(14 and Qs and g, all V-Mec. if. amplifiers.
FLy and ()14 will be encountered again later
when we follow the transmitting ecircuitry
through the maze. Finally, the signal is fed to o
diode a.m. detector, C'f1, or a transistor prod-
uet detector, )7, to an audio driver, )9, und
push-pull asudio amplifier, ()10-11, to the phones
ur speaker.

Now let's back-track and follow the trans-
mitting lineup. Generation of the basic carrier
signal beglus with the 9-Me, crystal osciltator,
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()15, at the bottom of Fig. 1. This also serves as
a beat oseillator in receiving, its output being
fed to the product detector or to the bulanced
modulator. We're concerned with the latter now.
With the mode switch in the Ay or usg positions
the audio from the speech amplifier, (-3, is
combined with the Y-Me. signal in the balanced
modulator, C'Rs—g. In the cw position, the audio
is disconnected by the mode switch. In the use
position the balunced modulator cancels out the
carrier, leaving audio sidebands. These pass on
to the filter, where the high selectivity suppresses
the unwanted lower sideband. The amplifier
output of (/14 is then a 9-Me. s.8.b. (upper side-
band) or ¢.w. signal.

[n the am position of the mode switch the
modulator is slightly uunbalanced by a front-
panel control, so that a carrier and a normal pair
of sidebands are fed into the filter, The filter elim-
inates the lower sideband, sand partially attenu~
ates the carrier, leaving redueced carrier and
upper sideband to be fed into (/4. The original
carrier level is adjusted manually, so that the
signal is the equivalent of a lUD-percent-modu-
Iated a.m. signal. It will sound just like one to
the casual operator at the receiving end, but it
will occupy a narrower band.

Now the process is about the reverse of that in
receiving. The output of (14 is whatever kind of
signal we intend to radiate, but it ia on 9 Me,,
and at very low level. It is fed to another mixer,
()13, wlong with the signal from our old friend the
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5.5 to 6.5-Me. dialtuned vif.o., Q7. Result:
output on 14.5 to 15.5 Mec., which then goes
through the band-pass amplifier, Qq2, just ag did
the 1., output from the receiving mixer. Now we
get back almost to where we sturted. Remember,
we had energy at 129.5 to 132.5 Mec. applied to
the pentode section of Vy, the first vacuum tube
in the transmitting lineup, a mixer. Adding 14.5
to 15.5 to these frequencies, we get output at
144-plus, 145-plus, 146-plus or 147-plus, depend-
ing on the position of the sector switch and the
setting of the v.f.o.

I'rom here on we're on more familiar ground,
with o 12BY7, Vy, and a final amplifier 6360, V3,
building up whatever type of signal we selected
with the mode switch, This will have scemed like
old stuff to the experienced sidebander, but this
S-meter job is going to eateh a lot of neweomers
to the s.8.b. mode, who may have paid very
little attention in the past to the way in which a
sideband signal is produced and processed in the

Bottom of the Sidewinder, showing the printed-circuit
assembly and most of the transistors. The final amplifier
plate circuit is visible at the leff.

crystal-tilter type of transmitter. It sounds com-
plicated, and in & way it is, merely because we
do o lot of things along the way, but each step
in itself is a basically simple process.

The end product is 4 sideband signal that can
stand comparison with any you'd find on lower
bands, because the quality and stability are
developed and maintained in exactly the same
way., This is & v.uf. rig in which the phone
signal, regardless of mode, is no more than 3 ke.
wide, and the c.w. signal i8 a beautiful T9, and
rock wsteady, despite its being v.f.o.-controlled.
Bideband tunes in on 2 just as eusily as it would
on 75, und c.w. reception is a real joy as well.

Construction

If the Sidewinder package looks smaller in
our first picture thun other shots of the equip-
ment you've seen, it's because we photographed
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The Sidewinder power supply package clamps onto the
back of the r.f. unit. Two supplies are available, one for
a.c, and the other for 12-volt d.c. service,

only the r.f. package, which iz just about the
front half. 8napping onto the back of this is a
power supply, which can be for 115 volts a.c.,
or 12 volts d.c. Supplies are sold separately,
which helps to hold the price down 2 little for
the man who is interested in only une or the
other. The power uunit is shown separately in a
later photograph.

Being almost entirely solid-state, the Side-
winder is a very compact and light unit, even
with supply attached. The main r.f. and audio
assembly is o printed circuit job, visible as the
dark portion of the bottom view. The transmitter
r.f. section is at the left side of this same picture.

Front-panel control for the main tuning, at the
lower center, is & smooth-working two-speed
vernier drive, Its scale is numbered .1 .2 .3 und
a0 on, with each radial line between these num-
hers representing 25 ke. T'uning rate on the outer
portion of the knob is fast enough to get you
across the l-megacycle range in good time, and
the slow-speed inner knob handles s.8.b. signals
very smoothly. You have never tuned in side-
hand any more easily.

Flanking the main dial are the receiver r.f.
gain, left, and the sector switch, right; the latter
for choosing the {-megacycle range you want to
listen to or transmit on. The r.f. gain control has
a pull-out switch for turning on the transmitter
heaters and dial lights. \With these off (knob in)
you receive with very low drain, and instantane-
ously when the audio gain coutrol awitch (left
corner) is turned on.

Above left are the mode switch and carrier~
balance controls. The latter is 2 10-turn potenti-
ometer, for very smooth vernier action. Lower
right is the amplifier tuning control, und above
it the antenna loading control for transmitting.
Top right: microphone gain control, with pull-
out switeh for send-receive. The microphone
juck, on the left side of the vase, tukes a push-to-
talk microphone on a PL-68 plug. Just below it is
the e.w. keying jack. Grid-block keying is ap-
plied to the 12BY7 driver, making the c¢.w. signal
of the Sidewinder a far ery from the thumping of
untiltered cathode keying that we hear 8o much
of in v.h.f. e.w. work.
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The Instruction Manual has an incomprehensi-
ble paragraph on loaded mobile antennas that
must have slipped in from another book, but
otherwise it is detailed and well done.

Performance

Trunsmitter input is about 20 watts c.w., and
20) watts p.e.p. on upper sideband (upper only).
Input on a.m. is rated at 6 watts, maximum.
Like all linear amplifier operation, this is a critical
husiness. but it can be made to sound very fine
indeed if adjusted with care.

stability is adequate for dependable s.s.b.
work, after 15-minute warmup, and drift, even
from a cold start, is not observable on other than

s5.b. — WIHDQ O]

Gonset Sidewinder 2-Meter
Transceiver, Model 900A

Height: 514 inches.

Width: 9145 inches.

Depth: 7344 inches. without power sup-
ply. whiech is 6 inches deep,

Weight: 10 pounds. 10 ounces:
supply 13 pounds, 8 ounces.

Power Requirements: 115 volis a.c.. 100
watls: 12.6 volts die.. 8 amps. max. A.e.
and d.c. supplies are separate units.

Price Class: $100. A.c. power supply, $08,
d.c. power supply, $80.

Manufacturer: Gonset. Inec., 1515 S,
Manchester Ave.. Anaheim, California.

power

NEW BOOKS

Space Communications, by Stanley Lein-
woll. Published by John I. Rider Publisher, Ine.,
Div. of Hayden PPublishing Company, Ine., 850
"Third Ave., New York 22, N. Y. 6 by 9 inches,
166 pages, including index, illustrated, paper
cover, Price, $3.95.

The book is a valuable treatment of the subject to the
radio amateur interested in participating in such a program
or solely interested in reading about the amazing discov-
eries in space commiunications during the past seven veurs.
[n understandable language even to the nontechnical reader,
it deseribes a8 well what we are to expect in the immediate
future in this rapidly advancing science.

Opening chapters cover the present state of world eom-
ninmications (ionosphere, seasonal and geographical vari-
utions, sunspots — of extreme importance in this field),
principles of spuce communications (noise sources, fre-
quency dependence on antenna systems, tracking). These
ure followed by chapters on passive spuce communieations
systetus (transatlantic moon relay, woonbounce, Opera-
tion Smokepuff, amateur purticipation, Echo), active
volnmunications satellites (Project Score, Telstar, Teleme-
try, Relay 1, Syncomj, special purpose satellites (Pioneer,
Ranger, urbiting observatories, Tiros, Nimbus}, Ilight of
Mariner |1 (significant to the tobbyist in that the elec-
tronic equipient developed to monitor its signal will soon
be available commercially). I'rom there on, are chapters
especiully interesting to the radio amateur — amateur in
spuace, followed by descriptions of the Osecar satellites, There
is a brief history of the radio amauteur from the days of
Marconi to the present time, — W1ZIM

Semiconductor Network Analysis and De-
sign, by Vasil Uzunoglu. Published by McGraw-
Hill Book Company, 330 West 42nd St., New
York, N. Y. 10036. 372 pages, 614 inches, cloth
cover. McGraw-Hill Series in Solid-State Lingi-
neering. Price, $12.50.

Here is an up-to-date reference text for the design engi-
neer that covers all the advances in the semi-conductor
field. Distributed parameters in semiconductors, pole-zero
amplifier design methods, root-lorms design of feedback
amplitiers, negative resistance deviees, active K.C. tilters,
and return ratio und difference in transistor networks are
covered. Bach circuit is explained ay an active deviee and
ity associated passive networks. The mathematical analysis
of each circuit is presented, and examples given for clear
understanding. Other chapters cover transistor physics,
sinull-signal parameters and equivalent circuits, matrix
analysis of transistors, high-frequency behavior, stability
eonsiderations, broadbanding techniques, and logic and
switching circuits. As one can sce, this book is only for the
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very advanced radio amateur who wishes to keep pace with
fransistor technology.

Transistor Specifications and Substitution
Handbook, by the liditorial Stalt of TechPress
Publications, P.O. Box 32, Brownsburg, Indiana.
6 X 9 inches, paper cover. Price, $1.95.

The sheer numbers of transistors available today, euch
with its associnted set of specifications, hus made the job of
substitution rather u Jifficult one. No one sould plow
through the mountain of spees to tind one that is like the
transistor being replaced. Many books on transistor sub-
stitution have been printed, but the question arises as to
what constitutes wn acceptable snbstitute. This hook has
chosen each listed substitution so that the transistor will be
at least equal to the original, and up to 3V per cent higher
speciheations. This job of sorting and matching all the
transistor types was done on a computer. T'he transistor type
is given with a notation if it is an obsolete type, the munu-~
facturer, the transistor's ratings, buse type, and the sub-
stitute types with a notation if the substitute is ohsolete,
The type is large enough to be easily read at a normal dis-
tance. In the rear of the book is a complete list of all the
base diagrams referenced in the trausistor listings. Several
pages are Jdevoted to explaining the transistor ratings, and
how the ratings can be used to help in the selection of a
substitute.

Radio Operating Questions & Answers,
13th edition, by Jules I.. Hornung and Alexander
A. MecKenzie. Published by MeGraw-Hill Book
Company, 330 West 42nd St., New York, N, Y.
10036. 598 pages, including index, 514 by 814
inches, cloth cover. Price, $825.

The thirteenth edition of this well-known book is for
those interested in the F(!C commercial licenses. This book
covers the examination requiremeats for all elasses of
radiotelephone and radio telegraph licenses, plus the re-
stricted radiotelephone permit, the aircraft operators en-
dursement, and the ship radar endorsement. The text is
broken into the same elements as the PCC exams, and is in
a question and answer format. ‘I'he changes from the twelfth
edition include a complete rewriting of Element 1, new
questions added to Element 2, und the new Broadcast
Operation Element 9. The ruestions are grouped into sea-
tions according to topics, such as power supplies, theory,
receivers, eote, This iuformation is for self-testing and
reference, and not to teach the complete subjeet of elec-
tronies. The appendix gives additional information to com-
plete the book, such as world time signals, color codes, arti-
ficial respiration, and the current radio uperating cordes,

— WIKLK
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