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ThI~ I!'o :I comnl!'.t,!'ly 11011" stat... rx 1111Irw.11phase-locked
fre'111c:!cy synthesIzer to produce ,2 cry:;tal-st:Lble frequencies
r~'1uired to callT":-t incol'l1n" ~! mals in the S kHz to 30 ~'Iz
r'\nl!'t! to th!'. tun3ble I.f. oC 2.7, ~z to 1.7~ mz. "-"1uo
canvcrsion J!t!.xer is uSP.d too Colm'.rt !'rcr!Uenci~s below 4 Krz
to ;>.f>~1!z plus simal fr-rruancy to eliJ!t!.n:lte "holr.s" in thfl
rx' s "'nv"r'\~ lit th" v~~1 011" 1. C. fr"'1ul'.ncI"s. It the syn-
thl':;iz~r w~ renl:Lcrd by thr ~Il~ sru-4's convention:Ll HFO
t-n"r.tian, ,C; e%'Yf't.l\1s ,:auld bot II"..rded! 'ntr. IIRO 5'00 uses
0:!1:v f1vP. cr'lItals; wt) for th.. C~~,ueney synthestzer, the
rc:t for th.. !!':'O, <;0 ":'1%c'1libntar '111d26 I~z ascllhtar.
A11 t.h- tr'l."1I1' "torll ,'111"Cl"T3t.als plu!', into soe!:et:! :lnd na
nrlnt!'-1 clr<:uit.!'o ~re l1sed. ~""er :""1UirC::Ient.s 3Te 1l0 VOlts
\C, ::!'O c"Us "'-. or 11 ta 1-'>valts OC !~p.:\t for !)XnI'dlt1ons).
II';" I')~ f","I"'"'Iml>
\::' '111" '!F '!,'1.n ('(lntrol,,: If eml 'n3tOM'.
'1An"',""~.h: ~..",...ts ~nn '!z. ,.C; 'c'lz, ~ k:l~ Itn" 1\ kHz b..nrtrldt.hs
')1'1 TO!'.K: l~~s th" 7~0 c~n~c1.tar but Illl~~ "'\in tunin~
;;r 'l"tOliiove rOT Cllli~~3tin" M'..
. "",,'>'n" ':'un...: ~-r:>t-s anl.v in <;no Hz !U11i2., k!{z hancl-
><:!rit,hs. ArI,1ullter! to:' b,."t rearhbiUty af ci"slred sfl:Yl'll when
~.I>"r"'s lats af nlop. "'111 cO:!t.ral 1.:0e"fect1vP. nn 10'01I'it.checi
TVI. !'\.Inin" is nat crit'c.l. !IO"l'ver, on the 1)00 Hz h:mcl-
vi°lth selectivity i:l "a sh"l..""Oth'1t 1t no~.P.y cuts dO'.m an' an
,\1: :dMlal's rc3:hbil1ty tn" IIIDch unlell~ th1s knob's tunfld to
th.. :It'lUon's u"...er si"rbmd. If ca:!d!UaM warr:mt, I zero
be~t tho ~FO with the st1tion'~ c:Lrrier and tunc 1n a nartion
af the 11<;3or L5'! far hproved re"'rhb1Uty. 'L11e3r!l-4 lacks
p~~lIh,,"1'<'tun1nP,.
!t~j"...tian '!'une: '!'hill control 1:1 used to rn-ject hets frolll
1d13cr.n~, IIhtians, .\1"0 ..f~ect1V'C' nn h~l',h .,itehed ':'VI. ~'/!'.nn
h"t" "'r~ 3 nrnblen use th1scontrolto reciucethemto 3 ~n1-
=-"'. b--.1nl' car,.ful nnt tn !'C.1ect your st..t1an 31so. "'un1:!,,:
th1s knab 15 rrtrc"IC1., II"'\~ ~ ta~e" 11~"hlle ~tt1n-: u,.",d ta.
a'nr! P"': .."l"ct,., tun1n~ r'n~s t)f "resclector and lI:mth,.:-.1zer.
~",.,hn'd: "'h1s .."l..."ts \rr. o!"f, nn '111~1nsert10ns a!: 1O,
'Jr nr 11\ rt'J ,'t":!u..tionin the '1F ::t,.I;e. Th1s r.c h:ls :-tI.nor
"r"-~ "",.-!ubt1.on "roM vith strOll!". loc31s on the T.'I.
~"n this problellloccurs,U81n1-. the attenuator 111.11elimin-
ate ~he "roble..,.Also u"eful ~or erte:-.di~S-mcter ra3"in~s
to a maxiJmm of An dB over 59, ta !'Inke mare me:ln1nr-.ful

CO!!lT'>arisons between extremel,. strong stations and very VI!:Lk
an"s, Tho AIX: is on in all pad tions except narf, n
function: '!'his is used ta select rx art, standbT. SSg, A1~.
and cal1brl\t.fI. In cal1bnte. both the ,0 kHz ca11br:ltor 1l."1d
SPO are on. Zero beat the BFa with the cal1brator rnrkcr,
\Ulnr: the -in tun1~ d1u. If th" I!\Arker is nat past tianed
nroperl,. use the dial lock, loc1d~ the VFO canac1 tor, L"ld
JIIove the dial unt1l 1t 1ndicates the Marker's freque:!cy. :20-
lease the dial lock. '-/hen lUin~ th'!dial lack, th..re are
IItopS ta preTp.nt th... di"l Creal be1np, set to the vronp; "'\Tk"r.
Haln Tuninr: Cans111tll ot the 1)0 kHz ner revolut10n d1all\nd
twa concentricknabs. One lcnab'lI di~ctly coupled to the
"131; thfl ath"r 1s a 5:1 vernier. '!'his dial has fiveH1ndOlfS
wi th t1UMbers that 1nr!1cate to the nearest 10 "lis. -'a the
dial rotaus the n\lIIIboo.rschann. There'll alaI'. 1II&%'1d.",.,~
f!!V"ry 1 kHz. Th111 d1'l1 111 far Ruter ta read than the D--a\o:e
<;PR-4 bt!caus.. the bandsnrsad 181'10(1nch per kHl an4'21 fe~t
n"r ~z. 'nIe dbl rot...tes ten revolut1ons fralll stop to IItop.

~h""'her Tune: 'nt1s IllaYeS a cylinder behind a horizontalvi ow 1ndlc'lt1l1jt which 0., I'IIs tuninlt r~ thA rx 18 ",t.
'fo read the rx's frequency, si!llply add the frequency 1n ..:Is
1ndicated 1n the harizantal window to the 1Il&1ntun1ng dial

in kHz. U the synthesizer has not been tuned proper1)o the
rx's audio 181III1ted and the red phue lockwarning lUlp will
rem.'lin Ut.
Preselect Tune: 1I:181cally, thU control_,. be treated as a
calibraterl .ntema tri-r. Care IllU8t be taken, po1rl1cular-
1,. on the BeS, that the T'reselector dial r~ reads th.,
tncamilljt llitmal '81 frequency ar you aa:y have serious prablclIIII
vi th 1IUges or eraS!! lIadulatlon. 'n\1scantral is the llloat
dlUlcult ta use nt'Opf!r1)o, Several weekll' experience 1s
needed to use 1t eCfect1Y1'.1)oon 9::B. SW18 IllUcheas1er as
thfl rlltMls there aren't as rlrong. Tuning 18 quite IIharp
on the lower trequenc1es.
SP"'CIFTCA'T'IONS
The 1mA~ reject1on orthis1'% 18 ~ (1II1.n1.Jna!IIat 5'0 dB).
Above ,00 kHs, sens1th1,ty is ~ (an ontional 'Dreseloctor
is requ1red bftlow Soo kits). It 3lvays l118asured bettor than
2 uV for 10 dB S+K/II (simal ll'lnerator set to 3M 400 Hz

8Odulat1on cannected to the rx'lI 50 oba antenna 1nput). r
d1dn't check sens1t1T1t,. u:l1~ the rx's h1~ 1:nprdence 311-
tenna 1nput, but W's and loops uS'U&~ 'IOrked better an this
input than the ';0 aha input. Most rx's only haTe a 10'1 1JII-

,pedenee 1nput. Se18C'tiT1ty 18 excellent. 'nt8 SOO !I~ bMd-
:w1dt.h (.'5'0 Rs 3dB dOWD)18 ) kR~ vide (+I.S kfb) 60 It!!,<,nwn
an" tbe-2.S kHsbandwidth (. 1.2, kHz6 aD down18 6., k!!s

lvide C!3,2~.!cf!st6~ dB.dCJlftl7~-, kHs bandwidth (:, 2:, k!!s

6 dB r'.0I:n) 1:1 1" kHz vidA f.a "'I'.z) f>" d~ dcr-m '1n:1 t.'".e II k~z
h'\nrl'rt'lt.h (. I. kuz" tI'1 "O'.m) I~ )0 lell:: vicie (.1:; ",!!z) /;f) riD
"""rn. Th" ~no '!z on-1 ?, C; ~!rz !'1lt~r' '\r<' tun:L!;le - :L ~,'\t

leatur'!vhAn ~lon I" f1"rce, '!'hI'~~ection tu~~ control
(natl'.h filter) with a . ]0 kH7'. nn('a :Lround t.h~ 2)0 kHz 1.f.
1:1 c'l~able of rc.1pct' n;; hets with 1\rdn1.r:Il'"af 1)0d9. ~-
o:mency st::lbiUty of' t'11s rx 1" Uk'! the Roc". of "'ib~3ltar.
I:atianal quat"l1 a Martmnn rir<,ft at 1110 Hz nl'r d,V (inclu1inq
'3 .27'~ ch:\nr't'. 1n thl' \C 11111nllvolt."\l',n)! I r!ldn't h:L"" :L
"1,'~ able :Luta tr>tn~rann...r to verity th10 S"'CC but I believe
1t. ~equrl1CY rr.:\t\O'lt :I ~ura"Y i1l within 1 k:!z ovcr thr.
e:!t1rP. I) 1<1T7'.to 10 1,~1z rAn,.., (covr.rP.r! in 111:o::t,. ,fJO kll:: h:>nrl:J).
Th... 5 "",ter 111 ~~T'r::'-T.Y '1I'.Ctlr3te. It's c!llibnted wi th <;
unit" '\nrI dB above 1 uV. ~:hnn the s1~ ~nerat.arls output,
chan~cd 1n In d~ 1ncre""nts. t~n ~eters~1d so. Th1s ~ has
1!:I1cho 1nnuts 'lnrl outn11ts for eve:-:'1 ca:!ce1,,'abl'! us!'. 1I1.th :1It1
accesory e,",u1!"","nt. To!IUIII 1%1).Iht1onlll's srcc:: "rc !\c~-
Mot.. vi th on" exc~nt1on. The rx ~1~hslA lns.. not 32.
R\.<;rr: 'I"rOTt! (It:' f'""'"'!',.Tm!
The It!;' :It,~.. h1s t,n " tl1:!...i! c1rcui t.s 1n~te.d of the lI~u"l
t"o !ar b<-tt...r 1",'"" r'I'.1E'ct1.t)n. Fra,",u..nI'.1t'sbelow" .'Izare
canverted up to 26 !<'H::plus recnivin,., Cre=ency, then fcd to
the "firat' conv...rsi t)n J!t!.xer. .'\ 26 J.~ crystal oscUlata:,
s1~ 1.8 fed 1nto the uo-canvers1t)n mixer \!hUe the "first"
mixer is 1nj~cted by the' f~~~/ Sj-nthes1::er 1n S~ kH~
1ncremants. '!'hI'. variable 1.f. (2.71) to 3.25 1'!Hz) from thl!
"firllt" mixer 1s an:rl1fi!'.d by a tunable 1.f. sta::e (fa-.),r
tu..,ed circu1 ts), then J!t!.xed1n the "second canv'rs1an IIt!.xer
with a vro having a 1)00 kHz tuni~ ran~, ,p.ving a fixed 1.f.
af 230 kHz. 1'h1s 1.f, Itt)l!S throulth se1ect:Lble f1.-:cd artun-
ablepassband fUtE-rs and rejection filter. then ar;Jlif1ed
by three 1.f. 1It.'1~es, AHsif:nw go vi:L the A!.fdetector
wh1le C'rl, RTl'Y, and SSB sir,na1.s are II11x£:d111.th t!-.e crJstal

~ controlled!!?"O via thl'. product detector. Thesedetected
s1r-nals are finallyaudio amnlif1ed. ",... rx !1M rndueed
s"l'I:I~t1vity an1 1=,..1'. re,1...ction below ,00 kHz b"c:Lusa the
r.!. stilI"/! is byp:lSsed. ~'1uencies abovo 4 .!!: bypass tho
up-corrrersion ::t1xer and "'0 to the "first" cd.xc:'.
:nr 7i\.II!
'i'h.. Hjl~ ~OOsells Car $2Aoo 1n Canarla. Cbviousl:/ 1t'll meant
fnr the lIP.riOllSSWor OCBDXeror h&J1\for whennrico1sno
objl'.ct. HOW'l'.ver,~1ark T1-a1n's ald cUch... "you ~et what you
!)&'T for" still rings true. I think this rul',I"."rlly built rx
1s ane af the b'!stanrl ma"t Vtlr!I:Ltlle av:L1labl~. II:1t1onal
has I!Io'\nufacturedthis rx since 1961 sa SClt:!!'.secand h3M

rx's III"YIIhow up 1n the next fe'rlyears. For lIIarein!:o m-tte
flax J. Fuchs, /lational Rarlio COInp8JtT.19 Stone P1llca. t'"lrase.
t.:.\.02176,
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