Product Review

The Swan Asiro-150 Transceiver

Fig. 1 -~ The Swan Astro-150 and matching power suppiwspeaker unit, The “Vanable Rate Scan-
ning” knob is the large one in the center of the panel. The microphone shown is included m the
wrice of the Astro-150, Frequency tuning can also be accomplished by using two buttons (not

vigthie) on the top surface of the microphone,

]

Mention of the name **Swan™ calls to mind
raclios such as the well-known Swan 350 or
Swan S00C, along with a particular period n
the cvelution o Amatenr Radio vguipment.
But the Swan brand name hasn't been heard
from much since those days of a decade ago, so
it was with particular interest that this offering
from Swan wus unpacked.

The Swan Astro-150 1s an extremely com-
pact, sodid-state, 80- through 10-meter ssb and
G transceiver, A matching  power sup-
plysspeaber combination of cgual sicv is also
available, The PEP input of this firtle Cieliath
s 235 warts, with a 100-watt ourput. No
receiser  peakmg  or  transmuiter  funing s
necessary. Band-pass filter technigues are used
throughout. Alse inchuded in the small package
div 4 noike blanker, VOX, RIT (receiver in-
wremental funing), full break-in cw operatian
dand an casy-to-remd digital freguency display
(no analog readont is provided).

Fhe quality of canstruction Foumd upon ex-
aminiey the innards of this unit is sceondd to
none. In fact, the veviewer was reminded of 4
well-executed picee ol expensive commercial ar
industrial test gear. Nine double-vided, glass-
vposy boards are used, and while they dou™ all
plug s1to a neat row of sockets, the boards can
he treed for component replacement relatively
casily, Each baard v held in place by scicws
and standeffs {they’re captive, so don’t worry
about them Faltmyg iuro the tiel, and all the con-
nections fa the board unpluy without desoider-
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ing. Point-to-pomnt wiring is winimized inside
the unit; mstead af a nass of wires feading to
the front panel contrals, a single large vircnit
haard 15 used, The terminals an the back of ali
the contrals are soldered directly to this beard!
Allin all, looking inside gives the upeession of
extreme velishility and ruggedness,
The Circuit

Single-conversion, as is usual For Swan, is
usedl. The receive signal is filtered first by the
transmil {ow-pass tilters, then a three-section
band-pasy filter betore being amplitied by a
dual-gate MOSFET. The amplified signal is fed
toa doubly balapced, diode-ring passive imiaer.
11 15 this design choice that is probanly respon-
sible for the escelient dynamic range of the
reveiver. The eviewar's location (172 mife

fromt WIAWY is ¢ good dynamic-range test

bed, At pa time on any band  was any
Shuckshor™ or 1M produect heard  when
WIAW was fransnutting, No reeeiver duesens-
g was ever evident vither, even 3 AHe away
from  WIAW’s  transmitting  frequency.
Receiver dynamic-rangs  nieasurements  wore
made o BU and 200 meters, Om 80 meters, the
receiver naise Floor measuted  ~ 127 dBm,
blocking oveurred at greater than 114 dB and
the IND dynamic range mcasared 84 dB, This
data cquates to ao input itercept figure of — 1§
dBm. On 20 meters, the noise flaor was — 131
JBm, hlovking oceurred ar greater than 118
dB, IMD dynantic range was 86 B and the in-
put intercept was caleulated to be -2 dBm.,
Siv hirdies™ were found in the recefver tun-
g raoge, Three of these (at 21,280, 28,010 and
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The Swan Astro-150 Transceiver
Claimed Specifications

Frequercy coverage: 3.0-4.5, 6.0-8.3, 13.8-16.0,
20 8-23.0 and 28 0-30.0 MHz.

Power tequirement: 12-14 V dc at 20 A peak,

Dimansions (HWD): 3.75 = 975 x 11.76
inches (953 x 248 x 299 mm).

Receiver sensitivity: 0.35 V' tor 1048 S + NIN
typical.

Trangsmitter power output: 100 W PEP.

Price class: Astro-150, $925. PSU-5, $180.

20,010 MELY were aute strong, reading 53 on
the 5 meter. Thev were bothersaome when
aperating i their vicinitios.

Andio-derived tast-uttack, siow-decay dec is
used, and in my opinien the attack o't fast
cnelgh. Also, some age “pumping”™ on strong
signals o oevident, Plenty of audio output
power iy available trom the single integtated-
circiit andio amplifier, 3 good feature for
mahile use,

Fhe only telay used m the rransceiver is an
spet reed refay which disconnects the receiver
from the transmifter low-pass filters Jduring
transmiit pertods. Afl ather T-R swiiching s
solid-state. This facilitates the incorporation of -
triwe ow break-in, with the reed relay fullowing
viach transmitted dit and dah. Fhe reed relay is
extremely quict, and QSK operation s a joy! It
hand conditions ate such that QSk i not
desired, the opetaton may revert 10 semi-break-
in with a Front-panc| switch.

A frequeney synthesizer in the Astra-130
ganetates both the variable LOY frequency and
the ush/lsh carriec oseillator tfrequensics, The
fieart  of  the syathesicer s a Sigoenics
microprogessor 1.E chin, nestled <eep in the
center of the transceiver. [t tabes input data
from the bandswitch, mode-switeh and tuning
kb and determines the reguired number tora
progranumable  divider i the phase-docksid
leop. When this number vaties, the LO output
fregueney varivs, tuning the transeciver. Each
frequeney this genviated i as stable and as we-
curate zs the crystal oscillator used for a
reference, Digital outputs ave also provided to
drive the LEI readout, This micro-computer
vhip alse has a memory, As tong ds puwer s
vontinugusly applied, it will remember the last
trequency funed on cach band aud return ta
that trequency when the band is scleeted again.
A third position is provided on the power
switch that removes power from all the ohr-
cuitry cacept the memety, Thus, the unif can
be turned **ott”* without lasing the stored fre-
Ueneies,

I'he syathesizer covers a significant range of
frequencies cutside ot vach amateur baod,
which shoufd be a delight 1o MARS aperatars.
Reception of [5-MH/ shortwave broadeasting
tand 15-MH2 WWV) is provided, perhaps io-
advertently, because o 20 meters the svo-
thesizer will tune all the way up o to MHz!
{Note to hi-ers: Tuning below 28,0 MH: Is #ot
possiblely When the bandswitch positton s
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changed, 1he svathesizer is unlocked for a few
sevonds until all ol the new frequeney informa-
tion is sorted _put.. This s iodicated Dy orhe
muting ot the recetver avdio and che llumima-
tion af aff the decimal points in the fregueney
display. Howeser, when the synthesizer s
unlocked, heving the transmitter still produces
tf output! The rf ourput <sseeps up amd down
the bamd as the synthesises hunts for 2 locked
corditton, These sweeps van be ay mach as
severgl hundred KHz in width, so an out-of-
band emission iy 3 possibility, especially if the
Frogquency i st e @ band odge, 1on’t
rransrot while the synthesizer s unlocked? Tt's
oo bad Swan didn’t see €0 to amite the
rransroutter as will ay the revengr,

Operating Characteristics

Ierhaps the most notable operuting feature
vl the Astro-150 15 what Swan valls “uariahle
rate seanning.” The scaaning tafe is deter-
mined by the position at the large kpebin the
center of the front panel. This “tuning knab”™”
in ot readly @ tuning khnoh at all; it iy jrotens
tiometer with a conter detent. With the knobin
the detent, no scanning occurs. A slight
dockwae rotation ot the knab starts g wan up-
ward in freaquency, and counterclockwise rota-
rion initiares downwarnd scan, The sean rate
depends ot bow tar the knob is rotated from
the center detent: The rate is virtable from ap-
proximately 2000Hs 1o (0 kH per second.

It v adso possible to change frequency with
the hamd-held microphone sepplicd with the
unit. Two buttons e lovated on the (op sur-
Pave of 1he mic, ong (o soal up in frequency,
the other, down, A smgle push ona burton will
Juy the brequeney by vae 100-Hz ineremeit. 18
the butrron iy held, the synthesizer will sean at
abont 1 KH2 por seeond, 1t is worth noting that
whoen the svathestzer s scanning, the frequeney
ddoes nol change in discpete 100-Hz steps (as it
the JCONM TCT01 L Dnstead, it saeeps stiesothly
detoss the hamd, coming geatly ra rest on the
slected 10U-H 2 imerement. o case these Nised
HIOEE2 sreps do not allow <ub tuning as procise
s the operatar wanld destre, a fine-tuniag con-
rrob I8 ovided whivh can vary the transmit
and recene freguencies 2 S Hr from the
sytithesizer-determtined trequency, RET s aiso
prosvided, bt it famee is o paliry £ 300 He A
mich wider tange (say £ 5 EHey would be
disirabile far limited split-trequeney cw or DX
worh, Adso, the RIT i always dactive with no
defear switeh inciuded, Not vven a center de-
tent hay twen prosided, Thus the operator is
dlways unsure thar he is trunsmitting and
reeeiving et exact/y the same frequency. Inoall
tairness, o musl be wentioned that the circuit
wigs pertectly cabibrated: Trae transceive oo-
curred with the kool precisely at 12 o’clock.

Even after several wecks ot use, [ never quite
ot used (o the sartable-tate scanning. el
constrained and Irustrated, [ts somewhat [ike
tellimg another person to Jdo your tuning tor
yol1, {ollowing vour verbal commands: * Tune
higher. There™ d wignal — stop! Now tune a lit-
e lower., Uops, voun oscrshor, tune o hrtle
higher,”” Sinee the fregqueney and many other
funetions are migroprovessar copdrolled, it's o
pity that 4 few usci-programmable memorics
weien't included. This couldn® hayve been oo
difficult to do, and woulkl have amchierated the
disaudvantapes of the tuning system soaewhat,

Asoreveived from the factory, the built-in,
peah-readmg wattmeter was slightly seovious
when compared to an aceutare in=line watt-
meter. An inrernal wattmeter seading ot 100
willls vorresponded 10 80 waits of actual f out-
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Fig. 2 -~ Spectral display of the Astro-150 of
olitput on 40 meters (worst case), Vertical divi-
gions are each 10 dB. Horfzontal divisions are
each 5 MHz. The response at the far eft s the
marq-frequensy reference of the analyzar, The
full scale pip s the 7-MHz carrier. Note the
spunous signals {probably synthesize
byproducts) clustered about the carrer. The
second harmanic 1s down 44 dB from the fun-
damentai, and the third harmonic 1s sup-
pressed 57 dB. The "1501s in compliance with
current FCC requlations regarding spertral
purity. All measurements were made in the
ARRL lab.

Fig. 4 -~ Two pairs of keying waveforms are
shown. The upper waveform in each par 15 the
actual key-down time, while the [ower 15 the
resultant rf output. The upper rf cutput
wavetorm s typical ol that obtained when ihe
cdatrier level is advanced just to the clipping
paint. This wavetorm did not sound bad on the
air. When the drnve was reduced slightly, the
more ideal lower-autput wavetorm resilted.

put. A guick adiustmenr of the internal calibra-
ton vontral dispatehed rhiy prablem?

An ale circudt o the T8O wotks w combina-
tion with the forward- g reverse-power out-
puts of the waitmeter, 1t acts on a low-lesed
transmitter stage and reduees the deive if cither
Forward ar reverse power caveeds proset {ovels,
This wircuir was initially  responsible for a
rather poorly shaped vw keying enmvelope and
mexlerate an-ae ey colicks, After a shight ad-
justment of BIOI{(FWD ale scisitisity), the ca
cinvelope became near pertect, And as an added

Fig. 3 — Spectral display ot the transmitier
IMD characteristics at rated power. Yerhical
divisions are each 10 d8; horrzental divisions
are each 1 kHz, Third-order IMD products are
down 29 dB fram the PEP level while hifth-order
products are down 39 dB,

borus, the asimuwen power curpat fovel in-
wivased slightly 10 about 110 watls.

A onnissiog un the part of the manuiacturer
i the abserue of a front-panel headphone jack.
An uudio output Jack is provided on the rear
pancl which muites the huilt-in speaker, but it
sually steffud with the external speaker plug if
the nuatehing power supplysspeaher i ined. Na
headphone jack is provided e the power sup-
ply cither, althotsh it wodld be voiy casy for
the 0wt 1o add e,

Fhe Astro- 130 appears to hasve been desiened
Wwith ¢Ww operation as & primary concern, not an
afterthought. 1n additien to the tll hreah-m
mettioned varlier, 1wo VOX Jdelay  poren-
tometers dee prosvided — o For cw when
using seii break-m and the other fer 'phone.,
S, two degroes of soleetviry, 2.7 EHe nor-
nal dnd “fnarvow,”” are welectable trom the
front panel while in rhe ow node, The
characteristics of the narrow cw hilter are not
specitiod mthe owner’s manuai, but appear to
he approsniately a S00-Fir handwidth with
reasanably sharp shutsy siithle for all bug the
most demandig o operating. These are nice
touches — other manufactarers please by
uote! The sidetone usetd For ca momtorine bas
vory heavy weighting, This s not evident tu the
iransmitted stenal, hui s aanoyig wl tirst and
tukes ome petting used ty,

lhe teatures of the Astro-150 add nup to
magke it a nitty Oele mabile rig as sl Tts
diminnine sicae witll allow it 10 sgueese it
spots where no ovdinary b rig woeld fit, [s
hetry audio autput and microphone tuning bue-
tons are also well suited to mobile use,

Om sby, the performansce of this transeeiver
feft little to be desited, Both tecvive and
transmit audio quality wore goud. [he action
of the ale circuit o sshowas wacellent, Uhe
Astro-U580 was sery dibudt to oserdrive, A
clean-seunding  stginal was wain@ained  cven
when the emiv gain contro! was advaneed far
Devand the correet setring,

The uwner™ inanual supphed with the wnit is
wery well written and oformative, vspecially
the theory of operarion section. 1t ineludes «
brief abignment routine consisting of only those
adjustments which Swan feels are withio 1he
ownel s capubbities. These include VOX,
S-meter scositivity and carrier-osallator tre-
gueney. Not included are the more camplex
synmbiesizer, peferenve wmenerarer, ale eireuir or
handpass fifter adjustments. Further informa-
fon o the Swan Astro-150 iy avadable frem
n Electronies, N5 Airport R, Qeeamside,
CA w2034, — Joha C, Pelhant, WIS




