
coDrmodrtc the c i rcu i l  board can be used.
ThE POWER Sq i ICh ADd POWER ADd CW LED
ind icd lo .s  l re  the  o i l y  f io rFpane l  i tems.
J 2 ( K E y r j D L i N E ) ,  J l  ( a r r D r o r N ) ,  J l ( + r r v
Dc PorvEIt) and P1 (coMPL rER) are on rhe
rc r r  apron  o f  the  eDc losure .

Al ignment

There are rh.ee aljgnnrcnt ldjustmcnts.
a l lo f  which are io . lhe reccivc modc.  Slar t
by loading (and running)  thc sofr l l rc  and
1uüing rhe uni t  on.  Swi tch drc receiver  to
a dummy antcnn!  to  c l imi la te any in ter fer
i ig  \ ig !a | t .  and tune thc rccc ivcr toa st rong
signal f.om r ftequency calibrutor or rny
other st.rble signul sourcc. CuciLilly !djust
rhe re.eiver iorpeak audio output. You may
need a yco..ector so the receivcr can fccd
the inlerf..e a.d a sperker.

Connecr  a pr i r  o f  headphones ro the
j rnct ion ofdre 0. I - |LFcapaci lorand l0 kO
resis tor  at  p in: l  o f  u4.  Adjusr  rhe Tune
(Rl)  contro lon the PC board lor the lo !d-
est  s ignr l .  The f i l ter  is  shüp.  so make dre
adjustment  carefr l ly .

Set  the PC boa.d Level  por  (R2) to
midrange und adjust  thc VCO pot  (Rl )
unt i l  the Cw LED (DSl)  comes on.  De
crease rhe Le!e l re( ing s l icht ly  (adjustrbe
contro l  in  a counle.c lockwisc d i rcct ioD)
and readjust the vco poL, il requircd, to
causc thc CW LED to l ighL.  Conl inue lo
rcduce the Lcvcl  scf t ing in  smal l  s leps.
each l rmc rcadjus l ing the VCO set t in ! ,
unt j l  you rc lch thc poi r l  where operat ion
ol thc CW indicatof  beconres eraLic.

Now tum thc Level  conl ro l  back (c lock-
t r  ise)  to jus l  prst  the poi r l  where rhe LED
co'ncs on with no si-pr of erraric operalion.

The Level  rhreshold \e( ing is  cr i t ica l  fo l
best operation of rhe .eceive demodu lator.
I f thc coDtro l is  ad!anced too far .  rheLED
wi l l t r iggcron backeround noise and copy
wi l l  be d i f l icu l t .  I fyou rcducc thc sct t ing
roo far ,  the in ter tace wi l l  t r igger  crat i
ca l ly ,  even wi th a c lean beat  note. l fyou
ha!e a reasonab ly sood Cw receivcr ( Cw
bandwidlh crystal filtcrs aDd/or good au
dio f ihcr ing) ,  you crnback downtheLevel
conlrol unril the LED srops flickering on
al l  but  rhc srrongesr  ro ise pulses.  but
whcfe it \rill still key reliably on a prop-
edy tuDcd CW sigDal .

Sof tware lns la l la t ion

Thc soitwarelbrthis prcjeclisavail- able
tiom ARRLW.b (see paSe viii in
rhe frontofrhis book). The distribution files
include MORSE2.EXE. a sample set up
file (CW.DAT). a sample log8ilg file
(LOC.DAT). the HELP texl file
(CwHELP.DAT) and thc prosram Quick
BASIC source codc (MORSE2.BAS). To
run theprogram lo8 inlo the direclory hold-
nrg thesc files and type MOÄ.IE < CR>. The
symbol <CR> srands lor Retr.tD ot Erter.
depending on )our keyboard.

The progran menupermiLs you toentcr
or change the following irensl

SPEED Selec l  a t ransmit r ing speed
f r o m  5  t o  6 0  W P M .  T h e  p r o g r a m
aurocr l ib .ates to your  compulef  c lock
speed. and traismiuing spccds lre accu
rale 10 wi th in 17. .  On rccc ive, lhe system
aDtomaticlrlly trucks the speed of the sla-
r ion you are copyjng up to 50or60 WPM.

YOUR CALL You c in enter  yonr
cal l  s iSn so you never  have to l lpe i t  in

roul ine exchanges.  The cul l  c !n I
changcd at  any t ime i f  yot r  want  to u. .
lhe program lor  contests,  specia levei r .
or  an)  o lher  s i tuat ion whcre you wi l l  l ' .

OTHERCALL-I f  lou enter thc c! l l ,
the stat ion yoD are work ing (orwoukl l  i
to work), you can send !11 standard ..,
exchanges al the beginniDg and end oi .
lransnrission wilh a siDgle kelstroke.

CQ OPTIONS Select  one of  two ( , .
formats. The staDdafd tbrmat is u i\
ca l l  us ing yourcal ls ign.  The progrrnr  r l .
lels you storc a custoDr CQ formar, $hi.
is  uselu l  for  contcsrs.

MESSACE BUFFERS There äre 1\
nessdge buffcrs. Eilher can be used I

SIDETONE Sclcct  on oro l fand i  l r .
quenc)  of  400 ro 1200l lz .

wEIGHTING Var iable r rom 0i
through 1.50.

DEFAULT SETUP AI I  thE iNtbo,
t ion d iscussed up to th is  poiDr can be sr \  |
in lo a defaul t  d isk f i le  (CW.DAT).  Thr . .
choices wi l l  rhcn be selected {henc\r '
you boot  the proEram. Any sctup crn l^ .

LOGGING The prcgram suppo|r\
rat rgc of  logging fnncl ions.  I t  c !c .  i r l
c ludes the abi l i ty  tocheck the log lnd l .
yo!  know i fyou have *o.ked that  sLdi f
before.  l lyou have iu l ly  implemenred r r .
logging opr ions.  i r  wi l l  te l l  you 1r-
operaloir name and QTH.

HELPFILES l fyou forget  how o u. -
af rnct ion ora.e us ing the program f t r  r l : .
f iß1t ime.  you cdn caU np oD screen HEI l
f i les that  cxpla in every funct ion.

AN EXPANDABLE HEADPHONE MIXER
From Lime lo timc. active amaieurs find

thens€lves wantingto listerr to rwo or more
rigs siüultrDcously with one set of head'
phones. For example, a DXcf mighl wanl to
comb lhe bands lookine tbr new one\ while
kccpingrneüon the local 2rn DX rcpcltcr.
Or. a conlesler mighl want to wofk 20 m ir
the morning while keeping aDothefreceiver
türed to l5  n lva i t ing for thatband toopen.
There üe . number of possible uses for a
herdphone mire. in thc ham shack.

The mirer  shown in F igs 22.47 and
22.48 wi l l  a11ow s i t r iu l ldneous moni tornrS
ofup to three . igs.  I -evc l  contrc ls  lbreach
channela l low lhe audio in  one channelro
be pro'nrtrent. ßhile the orhe.s a.e kept in
thc bac kgrou nd. A llhoug h lh is projcct was
bui l t  lbr  operdl ior  wi th rhr .e d i f ferenr
r igs.  rhe bui lder  muy vary rhe number of
inpul  secLjo is  lo  \u i t  p ! r t icu lar  s ta l ion re,
qui remenLs.  This mixer  was bui l r  in  Lhe
AnRL Lrb by Muk Wi lso i .  KIRO.
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Fig 22.47-The 3.channel headphone mixer is buitt on a sma pC board. Lead
lenglh was kept  to  a min imum to a id s tabi t i iy .



CIRCUIT DETAILS

The her . tof the n ixer is  LMl86low-
poNcr audio lnrp l i t i$  lC.  This 8-p in
dcv 'cc is  capib lc  o l  up to400-rnW oulput
r l  8  Q morc lh .n cnough lor  headphdrc
l is teninB.  Thc LMl86 s i l loperate äonr 4-
lo  l2-V dc.  so a lnx)st  rny srat ion powcr
supply.  or  even !  b l t tery,  wi l i  power i t .

As shown in F ig 22. ,18-  the inpul
circuilry for e.ch cfirnDcl consi(s of rn
8.1, ( )  .es isror  tR l -R3) lo  pro l ide p.opcr
termination tbr rhc üdio nage of each
trxnsceiver ,  x  5000f)  Icvel  contrc l
(R4 R6) and a 5600-Q rcs is tor  (R7-R9)
lor iso lar ion berwecrr  chrnnels.  C I  scts  thc
gain o l rhe LM386lo:16 dB.  Wirh p ins I
and 8 open.  lhc Eain sould be 26 dB.
Feedback rcs is tor  Rl0 eas choren ex-
pcr inentx l \ '  ror  r r in ioruD ampl i f ier  rorr l
hanonic d js tor t tur  (THD) C2 and Rl l
fo f ln  a \nubbei  k ,  prcvcnt  h igh ' l re-
quency osci l la t ion.  adding to ampl i f icr
s lxb i l i ty .  None o i  thc par ts  values are prr -
r icu l r r ly  cr i t ic r l .  crccpt  Rl -R3,  which
should be rs  c losc lo  l i  O !s  possib le.

CONSTRUCTION

Mostol the componenrs are aranged on
r shall PC borrd. Pcrttoa.d will worlr
l ine r lso.  but  $nrc a(ent ion to dcta i l  is

rSee the Beterence3 chaprerior a lemplale.

Fig 22.48-Schemallc dlagram of lhe LM386 headphone mixer. All resisrors are
, / .W. CaDaci iors afs d lsc cefamic unless noteo.

ncccssary because o l  rhe h igh gain o l rhe
LM3E6. L ibera l  use of  Efound con'
rec l ions.  shon lcrd lcngrh\  and a b lprss
cxpacnor on dre poscFsupply l ine a l l  rdd
ro ampl i f ier  srabi l i ly .

The mixc.  wrs bui l r  in  a ynal l  d iecrst
box.  Tanta lunr  cüprc i rüs and A W resis
tüs sere used lo kccp s ize to r  min imunr.
Thc 386IC is  a! r i l  b lc  f rom Rld ioshack
(cr t .  no.276-1731).  A 0.01 !F capacikx

rnd r  ler i tc  bcad on lhc power lead hclp
keep RF out  of  lhc c i rcu j l .  In  addi t ior .
sh ie lded cable is  h ighly  rccommended lor
a l l  connect ions td rhe mixcr .  The oulpur
jack is sired to.rccepl nereo headphoncs.

Output power is .bour 250 mW ar 5%
THD into an 8 ( )  lord.  The outpüt  wrve-
lorm fa i th lu l l )  repmduccs lhc input  wave-
tbm. and no $gns o l  osc i l la t ion or  jns la-

AI{ 'UGLY TRANSFORMEF" FOB HEAVY.LOAD STATIONS
There is dciinitcly . tl.ce for less rhrn-

prctryconstruction nrcthods andcomponenrs
in Amltcur Rudiol The phrdse Us^ C,r.
\ r?. rn ' .  pen! in in!  lo  c i rcu i i  boards,  is  r -
ü ibured to Wes Hrywrd.  W?ZOI.  whi le  rhc
{./sA Ä,,rlifn wrs mrde tuDous by Rich
iljc$ures. AC6K. Tfunsfonnnis asal incl,
iicient 120'V rc !ppl! or "coppcr l(xse\.'
cn n'ure to rhe \h ck is rhc pc.f.cr applicr-
t(,n tor rhe u3A 7t?r'ii,"r?r proicct dc-
\cr ibed herel  For  cx{mp1c.  ! in tugc r ldni
cnrhüsi rs ts  espcci r l ly  rhosc wi th a rh i rsr
inr  kw power levc ls-wi l l f ind th l t  oany o l '
!eneryeais RF powcr !nrp l i f ic rs  u\e !  I  I  ( r
120'V plate rranni)rücr. Thc H!llic.!lie.s
HT l lB.  s lD$D n '  l ' ig  12. .19.  i5  ryp iü lo l '
{ r .h  equipnrenr .  AC po$cr  l ine requi re-
ments o l  üe HT' ]3B nrc spcci f ied ut  l17
vol t \  and 2350 W l rs l  Asunr ing a power
i 'xct ( t r  o f0.95 (nerr ly  !n i ty) .  rh is  n i l l  corc,
l r tcs to grealer  rh i r  2 l  A of  l ine cutrc t r l l
E len a dcdic l rcd bfunch c; r .u i r  would h! !c
!u i re a job r r lns icr ins rh l r
rppreciable lcngrh lionr rhe reryice box
$nhour.  considcr .b lc  ro l rdge drop.  rnd
.rccomp!.y ing Powcr k ,ss. .cros rhe scrv icc
ronducb.s.  Alv) ,  not  every shack {or  lhc
ld!er  nrucrüre/dwcl l ing i r  is  pan o l )  lcnd\

i t \c l f  to  e!s i l r  accessib le e lecrr ica l  serv icc
nrodi i icr rn,ns l ,ke i  sra l l ing such u h igh-
c!ücnt ,  dedicaled supply l ine.  Thc prc icc l
descr ibed bcloN wrs creared to nrec l  rhc
needs ofa h igh lodd.  120 V ac ham stdr ior
$ i rhoür  rhe need ior  i i \  rs i !e  nodi f icr r ioDs
ro e\ in ine 120 v sc^ ice Ni . ing.  TI is

pro.jecr was dcsi-qncd xnd builr by ARRL
äar.lädo( Editd Dlnr C. Reed, w lLC.

The heart  o l  th is  pn) ie. r  is  a surp lus (or
icw) 240 to 120 V ü coirol fansfoancr
The frnsfomer con nrc S20 on Lhe rylu\
murker. Its nanephrc indicatcs Type SZO.
Modcl D46 | 92 madc hy HEvl-DUTY Elce-

orl o "o
Fig 22.49-Typlcalo l  ham gear l rom the 1950s and ear ly '60s,  th i !  c lass ic
Hallicrafters HT.33B Linear Amplitier lealufes a 117 V ac plale lransformer.
The magnetic circull breaker on the froni panel lrips at a line curent of 22 Amps!
Many exis t inE 110 to i20 v äc branch c l rc ' r i ts  would be unsul räble lor  such a load.
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