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The PHASE GNE - -

A DaEtlagy Limne Phas img Umic

ferry Thomas

in the past few wears, {'ve built and used over a half gozen different Phas Ing
units (frqm Ron Schatz's LSCA to some of [ark Lonnelly's designs) and hawe cnm:
::U?QPTECIBKE what phas!ng can and cannot do in the pursuit of DX, If gau havé

er used & phasing unit, 4 S$ugQgest you give oNe a try -- | can aimost guaran-

tee that you’ll hear stations you've never heard before., But, this being the
tmperfect world cthat st 1S, phasing has its |imitations; ther; will be :}mes
T::: u?u want to null an affending station, but you wan't be able to. Gonethe-
o A;r :h::k?plnoon. every serious DX'er should have a Phasing unit in his
'aﬁg i :T:;:?l l:v: built several phasers including some designs of my own
ng'».' ont: FET mchepes. Btc.) and have almost always been sacisfigo but

ver totally happy. Phasing units based an s tuned L-C circuit have several
Ppotential advantages, foremost of which are inexpensive comaponents and né:en—
:lTllu improved signal-to-noise ratios. ¢, houwever, have usuvally been driven
T'k;t:;:un::su b¥ the array of cnn:rnlIVnnbs to manipulate angd by problems
.1 oetaand ;.:ac;kln:a causing phase shifts, etc. Also, to null the splattery
s or. ?ntunn to the carrier) of an undesired station, you have to
the past woae o:\e tun?d Swustem, which recuces the signai-to-noise ratia. Far
proach T s $0, {'vae been tinkering araund with a someuhat different ap-
Tef ten wren ast :.nnu would like to pass along a circuIt that {'m noc only sac-

S0 aimost compietaly happy with,

Phasing Theory {in braef)

.HZT;:;:?; ;?n;:jnrg; ‘% really very simple -~ combine two equal amplituoe,

s s 8nd you nett...no:hahw. & null., Wwith a oo enc longuire

o + Decause the two receiving (figure 8) lobmws are 180 angrees out af

.n:::; @l you hlu? o du 1% combine an spPropriace signal from tha secong

» ® Q0 that ic's sntipNasIC with ona of the looR's lobes snd you Mave a

-lf:lald rEecCe1ving pattern, The tricky part of PhAsSING COmes 1N when wou oeal

:::.“t::vzﬁisn:n::rt?- twD anuennas sre disclaced in space, resulzing in a

2 it tarence monc & ing atc tﬁu two sntannes at diffarent times., Ih Cima

i M ‘7 ::r:m::-u to effect a null., Yunedy i-C phasing units accact

g oo oth!ru Bng tly de-tuning one nf tha antennas, causing 1t to lag be-

cing the DUt.‘;.n BCBUS® The phese reistionship of the two arteNnnas 1S S0 crij-

Sucew nu11 denth Su ainoat 28 48y tnimpe | i e el asC @1ffarency ra-
. . ke han ]

optimally designed or constructed unit :an make ph:sf:;n:;;::;:t‘:D-’;.” But,

on the whole, the tuned L-C apergach works well, venu: Bur

A ?lffarenc Aoproach
an::::;:ué u:s?nulc d-a{ with che time of arrival differences between the two
Soten l‘n!: il’_!ng‘- Tunglnunu;lu variable adelay line. Continuausiy variabie
bot ehen s 2 bla/;n :bln and ‘f' u?md tn commercial and military applications
aF Finey doreus ?r uc :. The circuit described in this article uses a series
orrix an:emn:= a;o :a.m @ band of frequencies "appear" to arrive ar two dif-
af the oream :h; t : ;:me time), a phase shifter (to continuousiy vary one
Titode) . ong .S t:ug 68 degrees). @ level control (to sec the gptimal amp-
ling/ph;sgr . ”: aacu;nd gmpllfleru to offset the attenuation of the oelay
ahianase éha ?.mr:l CiFcuits/discussions of the use of oelay lines to
orotire BF P ::;nm ave appeared in the radio engineer ing/amateur radio lic-
of ome descr e ;zars. but :hg circuit which fallows is a modifeg version
e o Johp @ebb in the October, 1982 issue of 057 (pp, 28-32)
was used to null military Jamming signals on the Hf freauenc ies.

Delay Lines

:hgivg::lu;:gngnte§|manufac:urg encapsuilated *lumped constant” delay |ines
nw/Sw phas,ag 'n,:és‘ETF’ and industrial sectings and which are suitable far
end. | purchased am LC3G0aa0aR LT £7IC8 from about €38 o G4 an the low
Qineala, ’:‘YVHSBI) . IE'B.-BSBI? from Allen Avionics (224 East Second Sc.,
With @ maximum Geia Drfa{uund ®35. The LC3AB2Z0SOR 1S 3 i4 DIP packaged |ine
A nice thing oo gha ga nSa;s sqd an input/output impedance of &3 Ohms,
Quiren for aptgm:T ;U.:hg:::; ﬂ;"a ;7 that it provides the 3dd-nSec delay re-
1 ' #s well as nine cther taps Cin 18% incr =)
to extend the usefulness of the circuit to around 12 NHz : iatieies i
bands. fauser Electronics 11433 Woogside Rve, Saniegfltgogasgf)D:e:::t?: al-
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so began carrying delay |ines at very attractive prices (about €3) but the
longest gelay they offer 1s 288 nSecs and othar specifications (e.gQ., 1nRULS
qutput ImPpROdances, atteNUation, etc.) are unknpown (to me; a sPeC sheet has
zeen ordered). Perhaps two of the 288-nSec (louser |ines could be cascaded
in the described circuit (with suitabla component wvalum changes).

Phasing/Ampl itude Concrols )
This portion of the circuit samples relative amounts of in-phase and
be set

gut-af-phase signals to provide a resultant signal whose phase can
anywhera betuween zerpo and 160 degrees. Relative anplitucie is also control ted
at this stage. Jo create this concrol, the signal from one of the antennas is
Passed through a broadbanc transformer with two secondaries -- one In phase,
ane 18@ degrees gut of phase. The broadband transformer 18 wound on an
F1-37-61 toroid (Amidon Associates, 12033 Ocswego Ht., Ua. Hotlywood, CR
91607) with 288 wire in a five-turn, trifilar configuration. The outputs of
toth secondar ies are paralieiled to twa, 258-0hm Jinear téper, carbon compo-
=i1Cion pOtentiometers whosSe WIPErs Ser e as DUCPUCE To the next stage. Fino-
ing the required POLS can be a sroblem (and m~Pensiva -- ming were &5 eacn)
cut 258 Onms ®)lows fairly sasy fine phasing adjuscments. Easier to find
584 Ohm pots can be substituted but adjustment becomes & little Touchier.

not use wirewsund POCS.

Do

8roadband Amplifiers
Yo offset the sctenuation of the oOelay/phaking Circuitry, two bepolar broaa-

tand amps are used. Special bipnlar Transistors werae chosen (insctwac of FET's)
for a toumle of reasons. Firsc, the low input impedance (less than 158 Onms)
of the bipolar transistors reduces the praobabiiicy of amalifying scrau AF ana,
secondiy, the chosen transisctors are used in CAJY amps and have good gdynamic
range, linearity, and excellent noise figuraes (better Than many FET's).  The
cutput of esch amp st NV freguencies 1w 15-20 0B ang they are wery cquiec. |
ariginally used the LTIUUIA mage by THU byt the circuit values listed here are
for tha sesier-to-find 2LIHEE (Hadia Shack 276-2B3R). Tne 180-Uhm putput 1m=-

proances of the Cwo amPs #re COmMbINed to Produce 8N ePPrOximate SB8-Unm impeg-
ance tO the receIver Nput.
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Lonstruction
The circuitry is assembled on @ PL board and ho d in a metal, shielded
cabinet, Signals are inputted and outputted to the Phasa One using UHF con-

.
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nectors and RE-58U coax (Ieads are as short Bs possibie). Power is supplied
with 3 UDC wall transformer and a DPDT toggle switches the Phase One in and out
uf the signal line.

Step-by-step constructinn details sra being foregone in this acticle for
several reasons: a) apparent displeasure on the part of some readars for
tengthy technical articies; (b) experiencaed tinkerers shouid have no trauble
work ing directly from the schematic; and (c) the Phase One in kit (with dge-~
tailed instructions) and assembled form should be availatie from Radio Plus»
Eilectronics in 6B-38 daus.

Qperation

The Phase One has only three principal contrals -~ delay range. ampl itude,
and phase. A singie sactting of the driay range control covers a large range of
fraquenc ies (about 1 QHz atc QW frequencies), so it is not routinely adjustes
while DX'ing the BCB. The amplitude and phase controls interact so siternacely
#adjusting each |Is required for the deepest null. {’ve found that simultaneous-
|g ratating each locates the general null seccings quickly then alternately ag-
Justing each for deaepest null works best for me, With practica, opcimal nulls
rarely take more than 1@ - 15 seconds to attmin., {nce & null has baen estab-
lished, it can be “"steerecd” thraoughaut 368 dagrees using the phase control and
wlith only minor adjusctments to the amp | itude poc. Because the bandwicith of ctha
null 1N this broadband desiign is alsa Quite large (depending on tha spacing of
tha antennas, etc.), it is often passible to change receiver frequenc iss sev-
nral tens of kHz and rectain tha same nuiling effect. As an examplie, using the
Phase Onr with a dipole and 8 longuire, | was trying to receive WOG-GAE (a
regular recelver sensitivity/selectivity tes: sctation of mina). WUNG-EBA i%
iocactec mbout 158 mites to the west of me and redimces 1 kW, Reception of
WUOG is usually bothered by both UHYD-61G, a local splasher, and WDLP-598, =
messy rockec. Luckily, because both WHYD and WDLP lay roughly in @ straight
line to the sest of me, » singie setting of the Phase One was abile to simul-
tanepusly null both the 598 and 518 FPests, and, =t tha same time, double the
signal from WUOB to the wast (dus to tha summing of the in-phase signals on
gh- GPFROSITR side of the nuli). This wuas my best svar recepcion of WUEB,

This axsmpie represents phasing in general, snd broadband phasing in parci-
culsr, st its best. Phasing has its |imicacians though. in facc, phnsing is
omfinitely not guarsnteed to null al! undesired stations. it can do very

wall with singla mooe, one hop signals but I an offending stetion is "beacing”
ar fading, this usunlly indicates sither & combination groundwuave/skyuave ar-
rival or a muiti-hop skip. in these coses, & single null will remove one sig-
ral but the other will remain. (On the drawing board, incidental iy, is a
two-scage phasaer (the Prasa Two) to sttempt to Csal with thiwm situation....
we'll see how it works.)

5o far i’uve usad the Phase One with two tonguires, a Ioop and longuire, =
loop and dipcie, and & laonguwire sand dipole snd have had no troubie nulling at)
qf my locals (the strongest 1s § kW WCOA-1370 at six miles) to tha noise level,
From what {’vae rg-d. two verticals are the best to phase but | haven't Qiven
thowe @ try, MNzithar have { SPeNt 8 great deal of time testing the Phase One
at frequencies above 1.6 OHz other than to conflirm that at feast parcial nulls
(due to the multi-skip nature of SV signals) can he obtained up to sbout 12

MNHz, fluch more testing needs to be done at HF fraquencies and perhapsi saoma
design changes.

Ugll, that mbout sums up the Phase One. (f You have any questcions (or can
Provide any answers, hi) or if you would 1ike to be notified aof the availabil-
ity of tha Phase One in kit or assembled faorm, drop me a line at RADIO PLUS+
Electronics, 3635 Chastain Way, Pensacola, FL 32583, 73'8....657
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Radio station gimmick is foul play
GEORGETOWN, Del. — Radio station WSEA-FM may H
have the USA's only Dead Chiickez Report. Sussex County is f
A
;

in the heart of Delawure’s poultry industry, 3o chickeas are
& big ltem here. Anyone can get one of the 10,000 Dead
Chicken Cards that bave been printed and become a mem- B % o
ber of the Dead Chicken Patrol, which reports to WSEA ...—-r‘"'
A [

)

v
about dead chickens on roads. It's all in fun, morning disc %’
jockey Janes McHugh says, and it fills a void. “Big radio

stations In the cities, they do trafiic reports and pothole re- o

ports, But since we don't have too much of a traffic problem AM

and the roads are in pretty good shape, the next probiem ks K AM-1060
dead chickens, and we're here {o tell people where they FM - 931
are.” The reports allow motorists to “avold (the dead chick-

ens) or run them over, depending upon thelr disposition,” P. 0. Box 296
McHugh sald. Dead Chicken Card holders are eligibie for e

prize drawings — conducted while a tape plays the sound of Springlield, Oregon 97477
screeching tires and (he cackle of an expiring chicken.
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REPORIERS IN THIS wEEK'S_ISSUE:

[RB-NY) Raymond Bauernhuber, 141-12 243rd Street, Fosedale,
L Nszlhzz...Panasonic RF-2800 with shotgun loop.
(MB-ON) Mike Brooker, 245 Old Forest Hill Road, Toronto, UN
M6C 2HS...Panasonic RF-2200 .

(JHD-PA) John H. Demmitt, KUB48, Box A, Bellefonte, FA 10823

Sony ICF-S5h ) i )
(MH-NJ) Mike Harla, 1337 Norris Drive, /ineland, NJ 08360
(RCR-PA} Robert C. Ritchey, RD#1, Box 738, East Freedom, PA
166737, . .Realistic DX-160 with 150 foot longwire
(GS-DC) Gardner Smith, 1000 Perry Street, Washington, DC
20017...Sony 2010, W9ALZ, Ed:LwCA, graphic artist.
{(wPT-DC) william P. “Bill" Townshend, 4500 Cornecticut Avenue
Nw, #901, washington, DC 20008...Realistic 12-660
Portavision. .
(#PT-MD) william P. Townshend DXing outside his office.
(KJZ-NY) Karl J. Zuk, 154 0ld Post Road North, Croton, RY
10520...0on the road in St.Louis and Lincoln, NE...
No time to DX this week! Play ball, not radic!
RN BRI R RS E RN R R R NG RN IR RN B RS ARG RN OGP RGO R RINNR RN LR ARRAERERBON
540 CBGA1 PQ, New Carlisle. 10-18 0545 Fair with woman
speaking in French introducing song. In null of
CJSB, Ottawa, ON. (JHD-PA)
580 wLES YA, Lawrenceville. 10-22 0502 Sign on by man, weak,
into news. (RCR-PA)
20 WrhJ I, Milwaukee. 10-22 0715 neather by man, ID "WTNJ"

Kart J. Luk, Editor mention of station contest, fair. (RCR-PA) .
1540Md Post Road N. ol0 KF1 CA, Los Angeleg. 10-5 Oc&l Fair to poor, man said
Crotoa, NY 10520 "Let's go back to Here Comes The Sun by ihe Beatles

on KFI." weather and invite to write in for T/ game

show tickets. (JHD-PA)

€60 WESC SC, Greenville. 10-21 0815 Talkshow, ad for Disneyworld, 1D “WESC"
cevereal times, very good, over WNBC, New York, NY. (RCR-PA)

c90 w 0K AL, Birmingham. 10-1 0038 Good with ID "All New w.0K." Record "Country
Koad west /irginia“ and "Fooled Around And Fell Ir. Love." weather and
CBS news followed by local news, sports and weather. (JHD-PA)

740 wPAQ NC, Mount Airy. 9-28 0303-0317 Equipment test with C&k music, pericds
of opéen carrier in between songs, 0317 ID by man with thick Gomer Pyle
type drawls "wPAQ, Mount Alry, NC completing equipment tests" then off.
Fair to good with ro CBL, Toronto, ON carrier. (Mb-ON)

740 CBL ON, loronto. 10-18 0630 with ID, News of Canadian events. Good. (JHD-PA)

750 whMy mD, Baltimore. 1U-ib Vo3 Gooa to fair with preacner tulaing aboul iallh
and Jesus walking on water. (JHD-PA)

8§00 WIMR NJ, Camden. 10-12 1425 First time heard mid-day. Sloganm: "Your inspirat-
jonal radio station in The Delaware Valley.” Religlious music, on top of
three or four others. (GS-DC){But do they play Madonna?-kz)

830 CFJR ON, Brockville. 10-21 1730 Music by Carly Simon, ID "830 CFJR," into
local news, ex 1450 kHz, very good, station #800. (RCR-PA)(Congrats!-kz)

900 CHML ON, Hamilton. 10-7 0712 Song title contest answer:™who's holding Donna
Now?" and a bakery ad. (JHD-PA)(This is the right song title, John.
vihen you wrote “who's Holding Madonna Now?" it made me laugh-kz)

920 WMMN wV, Fairmont. 10-7 0703 with net news, weather, ID. In with wKJA,
Tewistown, PA. Fair. (JHD-PA)

930 WFMD MD, Frederick. 10-7 0715 with trafflic report with many references to the
Capitol Beltway. In with wCNR, Bloomsburg, PA. Fair. (JHD-PA)

950 WPEN PA, Fhiladelphia. 10-19 1900 ID slogan “The Station Of The Stars" with
Music of Your Life type music, news and weather. (RB-NY)

970 WWDJ NJ, Hackensack. 10-19 1830-1900 with The Pat Boone Show, religious pgm.

. with Christian songs. (RB-NY)

1000 WRAR ¥A, Tappahannock. 10-21 1745 with local ads, mention of Tappahannock,

ID "WRAR®, good at first but fded into the fray. (RCR-PA)

1030 WTIC PA, Hartford. 10-19 1800 with pop music, news and weather. Good. (RB-NY)

1090 CKK# ON, Kitchener. 10-9 0545 with ID, Eagle's "Take It Easy”, time check at
0557, then discussion about The Kansas City Royals. Poor. (JHD-PA)

1100 WWWE OH, Cleveland. 9-26 0020 with “"Exotic Moments In Sports.” Fair. (RB-NY)

1110 WBT NC, Charlotte. 9-28 2330 with "Solid Gold Saturday Night". Very Good. (RB

1140 WcJw NY, Warsaw. 10-18 0804-0810 UPI network news, local news by woman, “
mention of Warsaw, sports by man, mention of upcoming game on"WCJIW",
poor to nil under WRVA, Richmond, VA. (RCR-PA)

1170 WOBM NJ, Lakewood. 10-19 1745 Sung ID, spots for Tom's River, and Freehold,
NJ. Autorized for 1160 kHz, but hasn't moved yet. (GS-DC) .

1170 WBRw NJ, Bridgewater. Listed as Somerville, but gave location as Bridgewater.
10-19 1730. (GS-DC)(I heard the same thing, last week-kz) .

1190 WKDJ PA, Hugesville. 10-12 0715 with sign on moments before WANN, Arnapolis,
MD. Gave power as 1kW. Slogan "K-1190." A brand new station. (GS-DC)

1200 WKOX MA, Pramingham. 10-19 1710 with light rock, heavy on sports. Sunset skip
over local WAGE, Leesburg, VA. (GS-DC)+10-12 0800 with special news ann-
oncement asking radio operators to report to town hall to join a rescue
party. Regular news followed. Fair to good. (JHD-PA)

There's more where this came from...so keep reading Eastern DX Roundup!,.....
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