
The Swan Astro·150 Transceiver

Conducted By Paul K, Paqet." N1FB

Fiq.1 .... The Swan As!ro·150 and rnatctunc power supply/speaker unit The "Variable Rate Scan­
ning" knob is the large one In the center of the panel. The microphone shown is included In the
price 01 the A~tro-150, Frequency tuning can also be eccornpushed by using two buttons (not
visible) on the top surface of the rrucrophone.

Mention (It' the Helme' "S\.Vi11J" (all", to mind
radios vuch a-, the well-known Swan 350 or
Swan 50flC, along with a particular period In

the evolution of Amateur Radin equipment.
Hut the- Swan brand name hasn't been heard
from much ~il\o.:c those days 01' a d...cadc ago. so
if ..vax wirh narticular it1(l'ITS! that this otfcnng
from Swau was unpacked.

lhc Swan A:-.tro-150 i:-. all cxrrcruclv I:Ofl1­

piWl, solid-vtatc. so- through In-meter ~~h and
lW t)wl",(~'il,,'r, " matching power cup­
ply/:,peah'l combination of equal ... I/l: i... abo
inailabk, fill.: f)~P input of thi\ link Ciotiath
i-:; .2":\5 waft<;, with a IOO-watt output. No
l"t'l..TI\l:1' peaklllg 01 tnm ...mitfl'T tunin~ b
lll'Cl'ssary. Band-pass filter technique" aI',' lIs-"xI
throug.huut. ,.\1\0 ilKludl'd in the small packag.t.'
all: a 1100M: blanKer, VOX, Rlf (fL'ci.:i\'CI il1­
,:r('mclltal lunin,J;), full nrl'ak-in (W op,'nllion
>lno ~111 ea...y-tn-rl'ad uigital frequency di... play
(no allalog: rcauout i\ provided),

rhe quality of l:onstrurtion found urOIl t:X­

amining the innards of this ullil is !,n:ond to
nOllC'. [11 hwt, the 1'<.'\kWo.'r wa ... n:lllinu,'d of a
wt·ll-excC'uh'd pit',,;o,; uf np"'l1,ivc' cOll1mcrdal or
industl'lal lesl g,-',u. Nme d(luhk-"ided, gta ...... ­
t:ro,y hoards arC' Il\l'u. and whik-Ihl'y don'l all
plug i11fo a I1cal row llf :-'I"dets. the bOiillh ,:all
!:w treed for L'omponcnt r('p[RCt'm<.:nl rL'lRti\v!y
(a.~ily. tal'll hoard j\ held in place by ;,Clew\
;lIld ~t(lndoH... l1hl'y'rL' t'artiv\,', ',11 dnn'! worry
about them falling illto thL' I ilt ), and all the COll­
lll.-"l.;tltlll;' tolhr.: board unplug \\"lth0ul uesLlldL'r-
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ing-, Point-to-point "drill!" i., minimized inside
the unit: instead of' a mass (If wires Icading to
the front rand <':01111"0]<.;, a single large circuit
hoard I~ 11;'<.'"<.1, The rerrrunals ,'III the had, Ilf,]11

the controls ,1I'L' soldered directly to tilts board!
,'II in all. looking inside eivcs the im pre ....,ion of
extreme rctiubifit y and rtli!gt'dm'\",

The Circuit

Singlc-couvctvion, as i;, uvual for Swan, is
ul,t'd. The l"l..-cclvc vlgual is filtered first by the
transmit low..,pa"... IllIL'r", thL'11 a thrr.:l'-;,..:dillll
hawj-pa<.;... 1'111 ....1' l.WfOlt; bl.'ing ulllplitled by a
dual".I1<-l.te rVIOSFET. The amplified signal is kd
to a douhly balallc..:d, diode-dill:! pa;,;,hc ntl.\cl'.
It is thi" dL'"ign chnict' that is probahly n'"poll­
;,ihk ftH the !;\;.;dknt uynalld ... 1',Ulge Df the
le<,:ci~L'r, ThL' IL'\il'w"r', [o("ation (1/2 mile
['rom WIAW) i... <l good dynamk-r<lll~J.' t<::;l
hed. At IlU limL' 'll] any band 1',',1:-, allY
"hu,,;k ... hot" "I llvlD pl"t.lJu(,'t hL'ard wh\.'11
\V1A\V was. lrao:-:;T1lltting., No n:cci\cf dL'~':n,,­

ing wa~ \.'V\.'l t,\iJL't!( l'lthl'r, l.'\l'l1 J ).,(1/ away
from WIAW'" transmitting frcquL'nl:Y.
RC'c.... i\'I'1" dVl1allllc-r<lll,t\(· 11lea"'Ul"emenls \\".'l"l'

Illillk Ull 80 and 10 ll1l'tl'rs. On ~O nWIL'l'.... the
ren.:in'r nobL' floor IllL'a... ul,-oU - 127 dHm,
hlnding iXCUrrL'J at greater {han 114 ciA and
the 11\1D riyn<llllk langc tlwa ... ured [<4 dH. Thi<;
Jala L'quates to all input ilJtt'fcL:pl figure ot' - 1
JBm. f)n 20 mL'Il'l's, the 110iM? floor was -1.~1

dRll1, hlo,:king u"L'urrcd at gn,'atl'r than llR
dB, IMO d~'narJtk rang..: wa" 36 dB and tilL' ilt­
put inlL'r,,;cpf wa" L'akuJated to bl~ -1 dBm,

Six ·'hl]'(lil.'~'· wcr,' fmlnd in the]'('t.:d\l'l' tun­
ing rang!,.', I hre'eor the?:it: (at 21.2~O, 2H,UIO and

The Swan Astro"150 Transceiver

Claimed Soecittceuons

Frequency coveraoe: 3.0"4.5, 6,0'8,3, 13.8·t6,O.
;208-23,0 and 280-30,0 MHz,

Power requirement: 12-14 V de at 20 A peak,
Dtmensrons (HWD): 3.'75 x 9,75 x 11.75

inches (953 x 248 x 299 mm).
Receiver senetnvrtv: o35}/v' tor 10 dB S + NIN

typical.
Trenarmtter power output: toO W PEP,
Price class: Astrn,150, $925, PSlJ.5, $180.

2lJ,OJ(l Ml (/) were uunc strong, reading SS I'll

the S Jl1L'(cr. ThC"~' were bothersome when
"pL'ratin~ ill rhcir \ i,:initiL';'.

'\uditH.lcri\L'd ta-t-attack, sfow-dccav aoc i~

used, and in Illy opinion the artark l"fI't fast
enough. Abo. ,;OIlIV agl.-· "pumping" on strong
~il!nals I'. l'\ idcnt , Plcntv lit' audio output
PUWL'I 1;, available from the \il1l!le integrated­
circuit audio amnliflcr , a good feature tor
mobile usc.

Ihe only lela} used 111 the n-ansccivcr i~ <111

\P,t rcc...l relay which disconnects the receiver
from the transmitter low-pass filters during
transmit periods. -\11 other 't-R switching is
solid-state. Thi-, fucilharc-, the iuouporution of·
trill' cw break-in. with the r~'t'd rd<lY rullowinu
each transmitted dtt and dab. Ihc (Ted rclav is
extremely quid. and ()SK operation L~ a jcvl It
hand «uidirion ... at c curh that ()Sf\ i-, not
desired, the ,...pct aror mav revert 10 vcrru-brcak­
in with a From-panel switch.

A trcqucnrv ...ynthcsi/cr in the ;,\~lro-ISO

gl."tlClatc, both the variable LO frequency and
the u... h/tsb rarrn-r oscilfutor trcqucnctcs. The
heart of the sYllth~'si/i.'I' I', a Siunctics
microprocessor l.sl chip, nestled deep In the
center of the truuscciver. It takes input data
trout the banuswitch. mode-...witch uud rumng
knob and dctcrunnvs thr required number tor a
programmable divider in the phase-locked
loop, \\fhcn till' llumh~'r \alit's, the 1.0 output
ftL'quclley ~'ark~. tllnin,!'. the transcl'i\'cr, Each
frequcncy thUSI;(l'ilL'liHl'd i... ,i.' .~t<lhk and a" ii<':­

,:uraw a... IhL' ,.:rystal ~, ...t:illator used for a
rl'fl:rcl1\.:c Di~i!al 0UtpU(S arc also pro\-idL'J to
drhc Ih,' LED rL'.f\dout. rhis l\1i('fO"l'\.ll1lput~'r

dlip al:.o has <l IlH:mory. A ... iong J;, power IS
~olltil1uou,ly applied. it will rememhL'r thL' last
frequelll'Y lUlled 011 vadr halld allu return to
that lrequency when the band is o.L'kctl'd ~gaill

.-\ thIrd pl,sit!OIl i., prO\ idcd Oil thL' pllwer

...witeh thaI I'V!lW\ L'~ power (mill all t.h..: dr­

.'uitry C\..:cpt rh(' IlWIIlOIIj, Thus, thl' unit can
he turnt'd '"(ltf" \\it110111 losil1!;! the "wl'('d t'rl-'­
LJuenC1L':\,

rhL' synthe;,i/ef <':O\'ers <l. ~igni t"i(.·ant range 01
h,,'quencil.:,) nt1l~idl-' (If \.'al'h alllat('ur hand,
\\hkh ~hou[d bl' a Ji..'lightlo 1\'lARS opel'<l.to!~.

Rc(eption l,1 15-iv1HI ~hortwa\'c broadca...!tng:
(and 15~MHI WWV) b j:ll'ovidt'O, pl'lhapl> io~

iHhl'rfL'ntly, hl.'l',Hl"'C "ll 20 nwtcrs Ihl.' :o.yl1­

the... i/,'j will tunt' all the wav up tu 16 MH7!

(Note to hi-l'rl: Tuning bdol\' 2R.0 MIJL f\ nn/
[lo.s...ibk1l Wh('11 the banJ:o,wndl position i~
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changed. the svnthcvivcr b, unlocked for a few
"C~'Ol\J~ until all III ttiv nrw frequency infonua­
non ts vortcd ruut.. this i-, indicated hy the
ruunng 01 till; rccciv vr audio and the rllumina­
(ion of all the dl ...... inial point>; in the frequency
dicplav. l-luwl'\<:1. when till' -yntbcsl-vr is
unlocked. kcsing the transmitter !.till produces
rl output! lhc rf output \WlC[l':> up and down
the band " ... tbv ~ynth('<.,itl" hunts tot a locked
ondmon. Fbcsc '>\"Tt:p' ran be a... nruch av
"L'H'r a! hundred Ul/ in width. ,\,) all llllt-Ot'­
lnuul emission i .. a fHl\"ibility, l:\P<':lJ<.J.t1V if till'
trcqucncv i-, \;,'f ncar ;t band L'J,~l..', Don't
rransmn whtk- the svnthc-i/cr i" unlocked! It' ...
too bad Swan didn't ;'t:i: fit III ruutc the
rranvnuttcr as well a- the rcrctvct .

Operating Charactenstlcs

l'crhaps the most notable operating tcaturc
ofthv A:,lro-150 1<' what Swan ral!-, ",:'lI'iahk
fall' -cauumg.." The -caoniru- I ate i , deter­
ruined by the no-Ition ot the large knob in tlu­
o-uter ot tile trent panel. Thi-, "tuning knob"
h [lot really a tuning knob 011 all; it i.. ,( porcn­
tiomcrcr with a ce-nter detent. Wit It the knob in
the dt.'tl'nI. 110 <canning occurs. ,-,\ .... light
tloL'kwiw rotanon ofthe knob <tarts a -c'anup­
'o ard in frequency, <inti counrvrclockwlsc rota­
tion inltiarvv downward ",,',:aIL J Ill: <run rate
depend') l'lI how far rhc knob i-, rotated from
the center detent: The rate b \ill'i<lhk from ap­
proximatvf :'00.11/ 1{1 !UU UI!' per ...ccond.

It i.. <lho possihle 10 (:hangl' frequency with
t!1l: ballJ-hdu lllinnplwm' ',upnlied with Ih(,'
unit_ Twn hll!tnn~ ;u{' kH:'lt(,'1.-! pn the for ,tll'­

hlCl' of tltl' flllc.Ollt.' to "'.<ill up in l"rl'qul'm:y.
(he othl.,.'r, down_;\ '111.~ll' pu ..h on a hutton will
iug the Il'I.'quelll'y hy "111" IOU-HI illl'l'l.'lll("jjl. It'
tbl' hulton i\ hl'1d, till': ~ynlhl·...i/Tl wdJ '\'.iUl at
.'ihmlt 1 kH/ per "\'P.'llJ. It is worth noting that
".,h,'n thl' ~\'n(hl:\l/U I' ....,:annin~. thl' I'rl'<-jul'llL'y
does nol <:han.t;!e ill Ji\cl'et\~ lon-HI' "t~'ps (as ill
the ICOi\1IC-701 L Ilhtl'ad. It "\\"I.'l'[1" '.rlllwlhl~'

dl'lth" flw band. '-'Pl1lillg. gl'tltly 10 ['L,sl l'ID 1Iw
\~'kdL'J IOU-HI lnl'fl'ml'nt. In ,'a!',~" jh~' ... t' ri\~'d

j(lt)·! [I ;-,f ..'I'·\ do 1l()1 <111nW ,~:>b tllninf!.~" Pll'~'i~l'

~lS the-')ret'~tnr \VCllJld ~k~il'L', a hm'-tuillng l'()ll­
rl")[ \.. plO\idl'u Wllll:h (,'dll vary !hl.,.' lrun<;mit
and rt.:\;l'l\e frequl.'nl'll~ ± 7" H, from the
<;ytHht'~i/l'r~Jl'rl-rmincd (rl:qul'nq'. KIT is ;.lbo
[:11'0\ ilkd, l'll! il\ I ,tl1).'I· h <I. pctltr~' ± 3UO fir. A
11111(h widl'! lilngx (\,.1)' ± 5 ~.fl/) WllUld be
d,,:..irabk for I'llllitl'd split-tn:quem'),' ,w or rr.x
wllIk. Also, the I{IT i.. :'1Iway\ ,tdin' with nu
"kkat <;\\,i!l.,.'h lIK!lllku_ N(,>t L'I-Tll :J ,"enl,-'!' d~·­

t('llt ha~ b,,'~:11 prcl\ id,'d. Thus the op,'ratnr h.
alwav:-. trn"urC' that hl' h tran ..rl1inini! and
ren'i\'l11[!: ntll':mrflr the \<lllW !r,·tjUt:llt'V. In all
tairnL'\s, it !11ll,,1 !W llH,:ntIOnL'd that lIlt' \:in:uit
\.\-(t~ [ll'rtel,:tly ,:ahbratl'll: Tnw fralw,:l'hl: IW­
curl','d wuh t!1l' knob ]Ill'cb.dy :--11 12 o'eJod,.

F\I."II aftl'r St'h!ral w(:l'k~ ,..t nSL\ f lw\,crquitt'
~!{lt QSCU 10 thl' l-<1ri<tb!L'-I~le .....:ill1ning. ! felt
\\.H1"traillcJ and Iru.-.rrall'u. Its ',oml.,.'\\lt'lt lih'
fdlrng. arH'>ther rl't~on tll do ynm lUlling for
~'dU, following ~'llur \lrh:J1 ~'<llllllli1nll~: '"TUlle
hi,c.hl'l', rhl'l'(,"~ a ~I,~'.n;]l- ..tllp! Now !lIno:.'a lit­
tit- lower. Oops, you ll\'l'l'"hot, IUIll' f1 Ilttk
lllghl'r." Si!Wt' thl' t'requmcy anJ m<lrl~' uthl.,.'r
tum:tiOI1\ arC' il1it'II'pro,·'.....~llr ('ultlrolkd, iI''> <l

pity that a fl'w uWI-prograrmnabk Illl'lnnrie'
',H'it'n't induurd. Thi~ l:llllidn't ha\l: hl.'t'n ttw
difficult to uo. and woulu ha\l' aml'lll1l'<Jtl'd th"
dbad\'31lfa,lZl'S llf the tlJrliru,!. ~~.qem VJllll'whal.

:\" Il'l.'l,iwd from the fad,Jl'~', the hlllJ!·lll.
iwak-readmg wilftmcfLT was ,..li!!htJy ~'l'tlL'101J"

when L'Olllrarl't! In all :h·lUlUtl.,.· in-lin,' \\all­
!]H'!l..'r. \ll il1rnnal \\;l!tmeter ll'uJing of Iml
\'\'illts l:ml't','lpont.!l.,.,J to HO \\-atb ~)f actual rf l)Ut-
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Fig,:2 ,- Spectral rusptav of the Astro-ten rf
output on 40 meters (worst easel, vernca! drvt­
storrs are each 10 dB, Horizontal dlvrsrons .':Ire
each 5 MHz, The response dt the rat lett is the
zero-frequency reference of the analyzer. The
full scale pip IS the 7·MHz carrier, Note the
spunous stqnats (probabtv svnthesrzet
bvproducts) clustered about the earner. The
second harmonic IS down 44 dB from the tun­
damernat, and the third harmonic IS sup­
pressed 57 dB. The '15n IS III courouance With
current FCC reuulattons r(lqatding suertrar
PUrity, All measurements were made in the
A.RRl lab

Flq,4 -.. Two pairs IJj keying waveform!; are
shown. The upper waveform In each pall' IS the
dctu<il key.Jown time_ while the lower IS the
resultant rf nutpuL rhe upper rf output
wavetorm IS typical ot that obtarned whp.n Ihe
Garner le\l~1 i~ i;ldval1l:e-d lust 10 the dipping
point. ThiS 'Naveform did not ~ollnd bad on the
,3,ir. When the drive was (educed slightly, the
more Ideal !ower,output wavplnrm resulted,

put,.\ quiL:k aUJtL\tlllcnt of tltL' 'Internal calihra­
tlon \{I11trol dispatdwd [hi~ pi'llhle11l1

.:\n ale CirL:ld! III thl' '1'\0 Wlltk'> In n.lrnbma­
tiun \I:ilh th~' fO!\\dfJ- and rl'\'cr.Si.'-pnwl'[' ouf·
puts l.,r th~' wattnH:tl'r, It <fl,:l\ 011 a Jow-k\d
11 an'n1itlt.'r \ta~l: allu rl'dul'l'\> !h~' dl'iw If dthl'l'
f,)l'\\al'u or ll'\l'l'<;C Po\·\,,'r I.";(ll'l'd~ pre'.""'! k\d\,
Thi~ \,il'l'uit \\<-1" initially fi,:\pon",ibk for a
tclfhl'r pO{)lly' ',11a!J<:d l'W k",:.ing. ell\!.'Icope and
lllodcr<llc (IlHtII hl',1,' did,s, .-\l'tL'r a "li~ht aJ­
jU"111ll'nt Ill' R[O~ (FWD all' wil"iti~!ty), Ihe I;'.'.

l'!\\ (:Iop" [weaI11!: 1I,·arpl:rfl'ct. Alld <I) illl added

Fig. J - Spectral display ottne transmitter
IMD cnaracteristlcs at rated power, verncat
drvrstons are each 10 dB; honzonta! divisions
ar .. each 1 kl-tz. Third-order IMO products are
down 29 dB trom the PEP level while frtth-order
products dte down :)9 dB.

bonus, the maximum power .uuput Jewl ill­
I,'j'(:;l~l'd vlightf y In about 110 watts.

All mui-viun UI] the r-un of till' muuutacturcr
i', tfll' ,d.l\l'lln: of a trout-panel headphone jark.
.Vn <-Il1\110 output .lad, is provided on tile tear
panel which mutes the built-in ... peeker, but it l~

uvuallv '.1IIt'kd with 1I1l' external speaker plug it'
the matching pow... r \upply/"pL'akcl' i..nvcd. No
headphone jurk i~ provided en the power sup­
ply clrhcr, ..rltbcnuh it woulu L)l' \TIY 1.'<l\Y for
Ih~~ (lW!il.,.·r 10 ~dd otH,:,

['h,' Aslro· [5\1 appe:JJ\ [0 l1a\ ,: ilt,'l'n U-t.·..lfol1r·u

,rith ew o!1er<ltion a.~ a primal'\' i:o'nl'l'rll, not an
.lfll'rthought. In addition to the rull nn'a)..-il1
rHL'tItiol1l'u ~'ar!ll'r, lwo VOX ddily pot ..:n·
!ltll'l1l'!ers <Hl' pl'll\id~'d --- 'I1W k\r \\\ wllt'n
lI\ill~ -.I'rn! hn';I~-lI) amllbl' ulhl'r I'vr 'phone,
\1"0, t .... u dl,:,!.iXl'l~ vi ",-,kl'li\"il~·. 2.7 /.;fll 11l11'~

IIlal <:Ifill "Ilano\\,," art: 'l.'kl't<Jhle tn.11l1 flw
front panel ''.hill' ill Ilw <,W lIlooe, Ihe
"harav\l,·ri.<,til'\ "f the narrow (\'i hltt'r arl.,.' lIot
'i'l'dt'il'd l11 thl' (,\\'rll'J'·." IlJanllui. but appl'ar to
hI,' 'Appru;.,il1lutcly a :'()(l.HI handwidth with
l'1,·'Nmahly ~harr \~I!I": ,uituhk tDr all but Ihl'
11!{I"t uel1l:lI1t1mg u .. l.'!":I<-I.lIllg. I'hl.,.',,"; i'1n: nkl'
tnudlc~ - ullll'r ll1anut'al'turl'r~ pk'a\l' ti1~\'

[lotl'! The .... idtetulll' lJwd tor l"\ 1T1011Hpril1l! h<l~

'··~·l'Y heaq' wl,'igh!ing.. 'rbis 1\ not ,'\'hh.'Jll ill thl'

iran\mittl'd ,ignal, hut I~ ,.tl1111l)'1llg. at Ilr"t and
!ak(:~ "'.lnH:' ~dtillS. !1~,:d hl,

rh ... katllrl'~ pI" IhI,' A"lrn.j:\U add l1p t\..l

Inah' ir a l1ifty link mobil,,' 1"i~ ;-h ','.-dl. Its
diminutl\l' ~,i/I,' '.nJl :.dkH\ It t.o "tjUt't:/l' into
"I'll!\ ',\'ht:1"l' no Pl'dmary hI' rig. \H.ttJd fit. [1"
hdtv audio nut put and l1lkrophotw tUl1lnp. bu!­
ton<, at· ... al~o WI.'JJ suitl,'u to ilK/bIlL' U"I,',

On ,·,h, the IK'rt'tJrmann: l.'>t thIS transl,'d\'t'r
(",rr Intk 10 be lksin,:d. Hoth !l'l,'l'in' ant.!
transmit :wdiu l,juaUt}' WCl'l' guut!, I'hl' <!l.,.·tltlll
or flH~ aIL: drcuit "n ...-.h \\,h ,:;\l:l'lk'nL rht.'
-\:~trn·I:;(1 \"'-;1' I,,'!'\ t!ltfil'ult to O\<:rdri\l'. ,"\
,:karH,ullIlding ,"'ll,;nal w.~s tll<.lintainl'u <'\\tl

\'ihcll the "lil' gain contrlll wJ;, dJval1Cl'J lar
he~'onu thl' L;ilrr,,'(:1 ,,"'((in)1:,

Thl' [-,w11I.:r'<; ill<.tIwal "'Uprlll'tl with tht' unil i~

\ lTV wt:ll wrinl'll and int'Nmativc, l.';,pt:l:'laIJy
llll' theory of 0pl'union ~<.'<.'!ion. It 1!1l.:luJl~ i.l

hi id aJignmt'nr t'Lwtinl' l·onsl:.til1g. 01" onJy tho_s('
d.diustml'nts \\hil-h SW.1tl k-do;, arl.,.' within Ihc
1.>WIlC'1 '\ ~',trabrllf!c~. i'hl'sc include VOx..
S-nll'ter C,ul\'rlhity alld lJrril'r~t:l"e11Iator 11'(:­
tjul,'nt.:y. Not indudl'd a(,- (hl' 11l01T l'Oll1piL'X
;yUllw.... i/l'l', !1,:fl·(TIIl'l' !:';t'lllTa(or, <tiL' ein:l1it or
i'at!llpas~ t'rlter adJUMmell(s. Funhl'r illforl11a­
i.itlll on till' S\.\Utl ..\;,tro-j50 1\ ,l\uil<lhk from
Swall E!l'~'(ronk'~, :105 ·\irporf. Ril., Ch:C<lll\.iuc.
(',.\ 92054, - Juhn C. Pel/ram, fJ'IJA


