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Introduction

The MWDX-6 provides antenna phasing with improved signal-to-noise ratios at low-signal rural
locations. Two BUF-A buffer amplifiers are used: one on each antenna input line. Active capacitively-
coupled (AC) and active inductively-coupled (AL) functions provide high gain and good coupling with a
wide variety of input loads I antenna lengths. The passive capacitively-coupled (PC) function allows the

MWDX-6 to be used at urban sites where amplification is not desirable. The unit also offers a bypass
(BP) function which routes the antenna input around the tuned circuits. This is advantageous for rapid
bandscanning I parallel-frequency checking, also the BP function is used when the output from a loop
antenna supplies signal. The antenna coupling function is independently selectable for each of the two

antennas. Usually the same function would be chosen for both lines; exceptions to this rule would be in
loop-versus-wire or longwire-versus-shortwire phasing applications.

Future buffer card designs may be swapped into the unit later without changing other features. If
amplifiers with substantially - better noise figures or superior intennodulation-distortion (lMD)

specifications become available, such a swap would be desirable. As it stands, the current MWDX-6, with
two BUF-A's, perfonns well. Two of the low-IMD whip amplifiers currently under design and evaluation
by Dallas Lankford may suit this application.

Noise-reducing antenna considerations have been accommodated by the inclusion of two isolation

transfonners (T I, TI) on the inputs. When suitable "quiet" grounds or counterpoise wires are part of the
antenna layout, one or both transfonners can be switched in to reduce local electrical noise. The noise-
reduction (NR) input mode may be used for low-noise balanced antenna inputs as well. Remote-site
noise-reducing matching-transfonner I pad outputs can be connected via coaxial cable to J II 13 or 121 J4.

If Input mode switches S I and S2 are set to the Noise-Reduction (NR) mode, the phasing unit may be
interfaced correctly with coaxial inputs from low noise antenna systems consisting of a wire antenna and a
"field site" earth ground fed to the primary of a (field site) step-down transfonner in the 4: Ito 12: I range;
either a Mini-Circuits T9-I-X65 or Nick Hall-Patch's home-brew version consisting of an Amidon FT50-

43 core with 35 turns primary III turns secondary will work well. The lowerimpedance output of this

field-site transfonner is paralleled with 270 to 330 ohms; one secondary lead goes to the shield of the
coaxial cable going to the operator's "shack" and the other secondary lead goes to the center conductor of
this coaxial cable through a small series resistor in the 5 to 12ohm range. The resistors fonD a low-loss

matching pad to reduce the degree of mismatch. Excessive mismatch can compromise the shielding
effectiveness of the coaxial cable. One such low-noise set-up can be phased against a loop or, even better, ,
against a second low-noise antenna system with different directional properties. In any event, the "shack
end" of a Line I low-noise coaxial feed is connected to J I (center) and 13 (shield) of the phasing unit;
similarly, if such a coaxial feedline is to be used for Line 2, it should be connected to 12 (center) and J4
(shield).

For further discussion of noise-reduction schemes, the reader is advised to consult my articles
"Another Look at Noise-Reducing Antenna Systems" (6 JUL 1992), "Bevmatcher" (15 JAN 1991), and

"Antenna Experiments - SummerI994"; also, check the Nick Hall-Patch I John Bryant article "Impedance

Matchinga BeverageAntennato a Receiver"in Proceedings1988,and the 1991 noise-reducing inverted-
L articles by Dallas Lankford and Denzil Wraight. The reader should be advised that the noise being
reduced is LOCAL electrical noise of the type caused by TV sweep oscillator harmonics, light dimmer
buzz, and the like. These antenna systems cannot, singly, reduce static from lightning bolts. Such noise

CAN be nulled by phasing two antennas if it is coming from far enough away as to approximate a point
source not having great incoming-angle variation over time (it is then treated as a "dominant signal" as if it
were a broadcast station interfering with desired DX).

The MWDX-6 (unlike Super-MWDX-5) separates the noise-reduction I nonnal input mode

selections from the coupling-function settings. This allows more versatile tuning of noise-reduced
antennas.

Hecause bulter amplifiers are used, there ISno need for the series-tuned input configuration

requiring the tuning capacitors to be isolated from chassis ground. The longer wires for which series-
tuning worked best will tune quite efficiently in the active inductively-coupled (AL) function.

As with previous phasing units, nulls can be obtained which are difficult or impossible to obtain with
a loop. Nulls created by phasing are often single-direction nulls; the directional pattern created thereby
can approximate the cardioid or end-fire patterns most useful for international medium-wave DXing from
the Atlantic and Pacific coastal areasof the USA and Canada. There are a few circumstances when a loop
will do better. So it's advisable to have both a loop and a phased-wires (or loop-versus-wire) system

available for optimum DXing results.
Wire antennas used should be atlenst 20 m 166 ft. long. If two wires are used, there should be an

MINIMUM angle of 45 degrees (horizontal and/or vertical) between them for best results. An exception
to this rule can be made for Beverage-length (over 250 m 1820 ft.) wires, especially if of different length
or if one is terminated and the other is "floating". Good nulls were obtainable by phasing two parallel

Beverages during the October 1993 Newfoundland DXpedition.
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! Table 1: MWDX-6 Controls and Input I Output Connecton

Controls
locallon designation opelllliono' description-- ..-
lenslde 51 Une tlnput modeswitch
left side 52 Una 2 Inputmodoswitch,

. top CI Une I tuningcapacitor
top C2 Une 2 luningcapacitor
top RI Line I level (DIlen.)pol

top R2 Une 2 level (Dlten.) pol

lop R3 Nullvernier(Q-balance)pol
top 53 . Une I functionswitch

top 54 Una 2 functionswitch

top 55 Bandswltch
top 56 Oulput switch



A- ,,8'-7-~

Inpul/ OutPut Connectors
10000ion desigNllion connector type

operational description

left side J I Uno I wireinpul bananajock
leftside J2 Uno2wireinput . bananajock
leftside J3 eanb groundinpull bananajock I
left side J4 eanb groundinpul2 bananajock I"
left side J5 chassisground bananajock 2
righlSide J6 RFOUlput BNCjack I"
righlSide n B+in phonojock 3I"
Table 1: 55 BandswllchSettings Chart 4

Rangesan: usuallya bil greaterthanthoseshown. Theseballpnrltvaluesan: for5D-m./164-ft. [ "
winos.Wirelengthand couplingmodentrectlhe rangessomewhat.Occasionallya loweror higher55 5
rangesettingwill producebetter lUningand nulling. A sharp,well-definedpeaknearthe centerof a given I"
luning cnp:>citor's adjustment range will yield better results than a lower-Q (less sharp) peak near the I 6
clockwiseor counterclockwise(anliclockwise)end of thecapacilor'Smechanicaladjusrmcntrange. [ "

The MWDX-6familyof phasingunitshasfrequcncycoveragecharncteristicsas nOledin the
following table:

MODEL:scnndardMWDX-6(LWBC:13D-285;MW:43D-1800)
55 55 Knob Mia. Max. .Main. L ["Tap.L)
Pas. Pointer Freq. Freq. Tank InductorValues
II "o'clock. kHz kHz LII uH MouscrPnrtIl

=:-
9:30 130I

[ "
2
[ "
3
I"
4
["
5
[ "
6 2:30
[" " .

MODEL:MWDX-6A(LW8<MW: 145-2700)
55 S5 Knob Min. Max.
Pas. Poinler Freq. Freq.
I .o'clock" kHz kHz

10:30 180

11:30 430

12:30 630

1:30 8SO

1260

9:30 90I
["
2
[.
3
I"
4
[ "
5
I"
6
[ "

MODEL:MWDX-6C(MW.tropical:375-6500)
S5 55 Knob Mia. Max.
Pas. Poinler Freq. Freq.
I "o'clock" kHz kHz

10:30 130

11:30 180

12:30 285

1:30 430

2:30 630

ISO

285

630

880

1260

1800

130

180

28S

430

630

8SO

MODEL:MWDX-6D(exlendedtropical,SWBC:1260-12500)
55 55 Knob Mia. Max. "Main"L ["Tap"L)
Pas. Poinler Freq. Freq. TankInduCtorValues
I .o'clock. kHz kHz LI uH MouserPartI

MODEL: MWDX-6E (reduced coupling efficiency) (9D-8800)
Nole: For chis configuration, S5 is a 2-pole, 12-posilion swilch. The induCtors on Ihe S5A

section (LI through L 12) are joined at .IN-I B" of Figure 4 and a 68 ohm resistoris conneCted 10ground
from Ihis point (instead of the old S5C section). The induCtOrson the S5B section (L13 through L24) are
joined at "IN-2B" of Figure 4 and a 68 ohm resislor is connected 10ground instead of the old S5D section.

S5 S5 Knob Min. Max.
Pas. Poinler Freq. Freq.

I .o'clock. kHz kHz
Tank Inductor Values

LI uH Mouser Part I

Ooeratln2 Ihe MWDX-6

Figures Ilhrough 5 are the schematics of the MWDX-6. Please refer 10 them during the discussion
of phasing procedure. See Tables 2 and 6 for physical posilioning of swilches.

Nulling procedures sound complicated al firsl, bul are quickly execuled once learned. The user
should pr..rice during non-skip daylighl condirions on .grayeyard. and regional channels having
discernible subdominnnts 10get familiar with operatioo of the controls before attempting nighl-lime nulls
ofunste:ldy signals. Aswilh a loop, solid nulls of skip stations closer than SOOmiles/800 km, especially
above I MHz. an: difficulr becnuse of lhe rapid changes in veltical (and somelimes horizonrnJ) arrival
angles inherenl in high-angle skip. Such nulls an: beller when using phased Beverages Ihan when using a
loop, loop versus loop, loop versus wire, or phased shorter wires.

1.0 MWDX-6 Two Wire Phasing Procedure

1.1 .. INITIALIZE CONNECflONS AND CONTROLS ..
JI:
J2:
J3:

needed.

J4: if a noise reducing ground for Anlenna #2 is available, connect il; otherwise, no connection is
needed.

J5: Ihis may be conneCted 10 lIUIins,earth, or vehicle ground if doing so improves signal-llHloise
ratio. This would be done more often with ponnble n:c:eivers than with tabletop communications models
haying a mernJ c:nse.

J6: connect, via coaxial cable, 10 lhe receiver inpul, or 10 lhe input of a lunable pn:seJeclor belween
lhe phasing unit OUlpuland Ihe re...iver inpul.

J7: connect this 10a DC power source of +1 I VDC minimum, +25 VDC maximum. Uyou don't
inlend 10use lhe netive (AC or AL) functions, DC power will nOlbe necessary.

S I: sello NORM unless using a noise-reduced inpul pair al J I and J3 for Antenna II (in that case,
setSlloNR).

52: set 10NORM unless using a noise-reduced input pair at J2 and J4 for Anlenna 12 (in that case,
set 52 to NR).

S3: sello Actiye Cnp:u:hively-Coupled (AC) (or 10a differenl posirion, depending on
experimentation that leads 10having determined !he best position for a given Antenna II, consistent with'
maximum usable signal with no spurious responses).

S4: set 10Active Cnpacitively.coupled (AC) (or 10a differenl position giving best results for
Anlenna #2). .

55: set for the correCt fiequency range, accordiog 10Table 2.
R I: set 10 fuOy counterclockwise (minimum atlCnuatJon).
R2: set 10 fully counterclockwise (minimum attenuation).
R3: sellO cenler of mechanical adjustmenl ranle.

J.2 .. PEAK UNE I ..

connect Anlenna" wire.
connect Anlenna 12 wire.

if a noise reducing ground for Antenna II is available, connect il; otherwise, no conneclion is

Set 8610 (Une) I. Tune Uno I by peaking desired-fiequcncy signal strength with CI. At this lime,
leave CI at its peaked-signal posirion. NOTE THE SIGNAL STRENGTH (observe $omelet, if available,
or note audible level). .

[At this lime, other positions of Uno I Function switch S3 may be tried 10see If greater sienal
unnsfer is possible. Re-adjusnnenl of CI. and possibly 55, may be needed 10re-establish a peaked
condition. In any event, the peak should have reasonable Q (be well defined) and CI should nOl be set 100
close 10fully CW or fully CCW. If objectionable spurious responses an: noted, adjust R I In a clockwise
direction unlil the spurs an: not noted with CI peaked properly OR set 5310 Passiye Capacitively.coupled
(PC) function and re-peak CI.] .

==
I 9:30 145 230
[. . " "

2 10:30 230 375

["
" " "

3 11:30 375 620

["
. . "

4 12:30 620 1050

["
" " "

5 1:30 1050 1600

["
. " "

6 2:30 1600 2700
I. . " "

MODEL:MWDX-6B(extendedLW:9D-8SO)
S5 55 Knob Mia. ' Max.

Pas. Pointer Freq. Freq.
I "o'clock" kHz kHz

-:= === ==

=:- === ===
I 9:30 375 620

["
" " "

2 10:30 620 1050

I"
" " "

3 11:30 1050 1600

["
" " "

4 12:30 1600 2700

I" " " "

5 1:30 2700 4000

I"
" " "

6 2:30 4000 6SOO

I"

==.'"
LI,L13 4700 4J4..112D-473K

L7,L19 1000 43LRI03 )
U,L14 2200 4J4..Jl2D-223K
La,L20 470 43LR474 )
L3,L15 470 43LR474

L9,L21 100 43LRI04
L4,L16 220 43LR224
LlO,L22 47 43LR475
LS,L17 100 43LRI04

L1I,L23 22 43LR22S
L6,L18 47 43LR475
LI2,L24 10 43LRI05.

.Main. L ["Tap. L)
Tank InduCtor Values

U uH MouserPartI
= .'"
LI,L13 3900 4J4..112D-393K

L7,L19 820 43LR824 )
L2.L14 1500 4J4..112D-153K

La,L20 330 43LR334 )
L3,Ll5 560 43LRS64
L9,L21 120 43LRI24
L4,L16 220 43LR224
LIO,L22 47 43LR475
L.,L17 82 43LR825
LII,L23 18 43LRI85
L6,L18 33 43LR335
L12,L24 6.8 43LR686

-

"Main.L ["Tap"L)
Tank InductorValues

U uH MouserPart I
==.'"
LI,L13 10000 4J4..112D-I04K

L7,L19 2200 4J4..112D-223K)

L2.L14 4700 4J4..112D-473K

La,L20 1000 43LRI03 )
L3,L15 2200 4J4..112D-223K
L9,L21 470 43LR474 ]
L4,L16 1000 43LRI03
LIO,L22 220 43LR224
LS,L17 470 43LR474
L1I,L23 100 43LRI04
L6,L18 220 43LR224
L12,L24 47 43LR475

"Main.L ["Tap"L)
Tank InductorValues

LI uH MouserPartI
===.'"
LI,L13 560 43LRS64
L7,L19 120 43LRI24
L2.L14 220 43LR224

La,L20 47 43LR475
L3,L15 82 43LR82S i
L9,L21 18 43LRI85 ]
L4,L16 33 43LR33S
LlO,L22 6.8 43LR686
LS,L17 12 43LRI25

L1I,L23 2.7 43LR276
L6,L18 4.7 43LR476
LI2,L24 I 43LRI06

=:= == == ==."
9:30 1260 1800 LI,L13 47 43LR475
" ". " L7,L19 10 43LRIO5

10:30 1800 2800 U,L14 22 43LR22S
" " " La,L20 4.7 43LR476

11:30 2800 4000 L3,L15 10 43LRIO5
" " " L9,L21 2.2 43LR226

12:30 4000 6500 L4,L16 4.7 43LR476
. " . LIO,L22 1 43LRI06

1:30 6500 8800 LS,L17 2.2 43LR226
" " . L1I,L23 0.47 43LR477

2:30 8800 12500 L6,L18 I 43LRI06
L12,L24 0.22 43LR227

.---

=:= - == = ==S.-
I 6:00 90 130 LI,LI3 10000 434-1120-I04K
2 7:00 130 180 L2.L14 4700 4J4..112D-473K
3 8:00 ISO 285 . L3,L15 2200 4J4..112D-223K
4 9:00 285 430 L4,L16 1000 43LRI03
5 10:00 430 630 LS,L17 470 43LR474
6 11:00 630 880 L6,L18 220 43LR224
7 12:00 880 1260 L7,L19 100 43LRI04
8 1:00 1260 1800 La,L20 47 43LR475
9 2:00 1800 2800 L9,L21 22 43LR22S
10 3:00 2800 4000 LIO,L22 10 43LRI05
II 4:00 4000 6500 L1I,L23 4.7 43LR476
12 5:00 6500 8800 LI2,L24 2.2 43LR226



JI:
J2:
B:

needed.

J4: connectshieldof coaxiatcable fromloopoutpul.
JS: Ihis may be connected 10mains, earth, or vehicle ground if doing so improves signal-tn-noise

mlio. This would be done more often with portable receivers than with tablelop communications models
having a melal case.

J6: connect, via coaxial cable, to Ihe receiver input, or 10 the inpul of alunable preselector belween
Ihe phasing unil OUlpuland Ihe receiver inpul.

J7: conneclthis 10a DCpowersourceof +11VDCminimum,+25 VDCmaximum. If youdon't
inlend 10use Ihe active (AC or AL) functions, DC power will nol be necessary.

SI: sel to NORM unless using a noise-reduced input pair atJl nndB for Antenna III (in Ihat case,
seISlloNR).

S2: sello NORM.

S3: sello Aclive Cnpacltlvely-Coupled (Ae) (or to a differenl position, depending on
experimenlation thaI leads 10having determined the best position for a given Antenna III, consistent wilb
maximum usable signal with no spurious responses).

S4: sel to Bypass (BP).
SS: set for the correcl frequency runge, according to Table 2.
R I: sello fully counlerclockwise (minimum attenuation).
R2: sello fully cOunlerclockwise (minimum attenuation).
R3: sellO cenler of mechanicaladjuslmenl rungc:

2.2 .. PEAK LINE I ..

Sel S610 (Line) J. Tune Line I by ~ing desired-frequency ~ignal slrengtb with CI. AI this lime,
leave CI at irs peaked-signal position. NOTE THE SIGNAL STRENGTH (observe S-meter, if available,
or nOle audible level).

[AIthis lime,oIherposilionsof Line I FunclionswitchS3 maybe triedto see if greatersignal 3.4 .. EQUALIZELINE I, LINE2 LEVELS ..
IrIInSfer is possible. Re-adjustmenl ofCl, and possibly SS, may be needed to re-establish a peaked Iflbe dominant-stalion signal level noled when peaking Loop III (Step 3.2) is comparable (within 3
condition. In any evenl, the peak should have reasonable Q (be well defined) and CI should nol be set 100 dB on meier, or nolnudibly different) 10the suength noled when peaking Loop 112(Slep 3.3), proceed 10
close 10fully CW or fully CCW. If objectionable spurious responses are noled, adjust RI in a clockwise; Slep 3.5.
direction until the spurs are nol noted wilb CI peaked properly OR set S310 Passive Cnpacitively-Coupled

I

»> If the dominanl-swion signal level noted when peaking Loo

.

p III (Step 3.2) is noticeably
(PC) function and re-peak CI.) '. greater Ihan the strength noled wben peaking Loop 112(Slep 3.3), swilch S6 between Line land Line 2

2.3 .. PEAKLINE2 .. . " , while adjusling R 110 make the observed signals equal on the S-rneter (or nolaudibly different). Then,

. . the I . i proceed 10Slep 3.5. »>
Sel S610 (Line) 2. Tune Line 2 by pealdng the loop'slunlOg cnpncllor. Lenve oop ~O1n~ ! If the dominant-station signal level noled when peaking Loop 112(Slep 3.3) is nOliceably greater

capacilor ai. irs peaked-signal position. NOTE THE SIGNAL STRENGTH (observe S-meter, If avadable, Ihan lhe strength noled when peaking Loop III (Slep 3.2), switcb S6 between Line I and Line 2 while

or nOle audIble level). adjusling R2 10make the observed signals equal on lhe S-meter (or nolaudibly different). Then, proceed
10Slep 3.5.

k-'7;g"-'1-3
1.3..PEAKLINE2..

Set S610 (Line) 2. Tune Line 2 by peaking desired-frequency signal strength witb C2. At this time.
leave C2111irs peaked-signal position. NOTE THE SIGNAL STRENGTH (observe S-meter, if available,
or nole audible level). The nOles in Step 1.2 pertaining to S3, CI, and RI (for Line I) may also be applied
10 S4, C2, and R2 lISused on Line 2.

1.4..EQUALIZELlNEI,LlNE2LEVELS..

If the dominanl-swion signa/level noled when pealdilg Line I with C I (Slep 1.2) Is comparable
(wilhin 3 dB on meter, or not aUdibly differenl) 10the slrength noted when peaking Line 2 with C2 (Step
1.3), proceed toSlep 1.5.

»> If the dominant-station signal level noled when peaking Line I with CI (Step 1.2) is noticeably
greater than the slrength noted when pealdng Line 2 with C2 (Slep 1.3), switch S6 between Line land
Line 2 while adjusting RI to make the observed signals equal on the S-rneler (or nOlaudibly different).
Then, proceed to Step 1.5. »>

If Ihe dominanl-station signal level noted when peaking Line 2 wilh C2 (Step 1.3) is noticeably
greater than the slrength noled when pealdng Line I with C I (Step 1.2), switch S6 betweeo Line land
Line 2 while adjusting R2 to make the observed signals equal on the S-merer (or nOlaudibly different).
Then, proceed to Slep J.S.

1.5 ..INITIALIZE NULL..

Set S6 to Null-a and then to Null-b. If one of these positions sbows noticeably-better reduction of

the dominanlsignal,leaveS6at thatsettingandproceedto Step 1.6. '

»> If RI and R2 positions are approximately the same (e. g. both fully counlerclockwise), or R2 is
closer 10 irs initial CCW setting, set S6 to Null-a and adjust CI for a null of the dominant station.

Do the same wilh S6 set to Null-b. Lenve S6 at the position which gives the deeper, sharper null
when you adjust CI. If there's little difference in null depth or sharpness between the two S6 null
positions, select the S6 position that results in C I being set closer 10 the cenler of irs mechanical
adjustment range when a null is produced. Make a few small re-adjustmenrs of Cland R I to improve null
depth. Then, proceed to Slep 1.6. »>

If R I is closer than R2 to irs initial CCW setting, set S6 to Null-a and adjust C2 for a null of lhe
dominant swion. Do the same with S6 set to Null-b. Lenve S6111the position which gives the deeper,
sharper null when you adjust C2. If there's little difference in null depth or sharpness between the two S6
null posilions, select the S6 position thlll resulrs in C2 being set closer 10 the center of irs mechanical'- -

adjustment runge when a null is produced. Make a few small re-adjustmenrs of C2 and R2 to improve n~1I
depth. Then, proceed to Slep 1.6.

1.6 .. FINALIZE NULL ..

Do Ibe final null "Iouch-up" with an internctive adjustment ofCl, C2, and RJ.

2.0 MWDX-6 Loop-versus- Wire Phasing Procedure

NOTES:

The loop should be equipped with a'Q-spoiling resislor of approximately 22K across irs parallel-
tunedLClank. A SOKpolentiomeler(iniliallyset to center)mightbe substituted;il canprovidean added
conlrol over nulling if desired. The pol or fixed resistor should be easily removable (switch or clips) to
facililate stand-alone (high-Q) loop usage.

A loop used in a phasing application is usually orienled for best directivily toward desired DX
signals, wbether or not Ihat position reduces the dominant. Sometimes orienting the loopfor MAXIMUM
dominant signal pick-up, or for dominant level equal to thlll from the wire, can aclually help nulling.

2.1 .. INITIALIZE CONNECTIONS AND CONTROLS ..
connect Anlenna III wire.

connect center of coaxial cable from loop outpuL
if a noise reducing ground for Antenna III is available, COMect it; olherwise, no connection is

2.4 .. EQUALIZE LINE I, LINE 2 LEVELS ..
lethe dominant-swion signal level noled when peaking Line I with CI (Step 2.2) is comparable

(within 3 dB on meter, or nOlaudibly different) to the strength noted when pealdng Line 2 with the loop
tuning capacilor (Step 2.3), proceed to Step 2.5.

»> If the dominant-swion signal level noted when peaking Line I wilb CI (Step 2.2) Is noliceably

greater than the strength noled wben peaking Line 2 witb tbe loop tuning capacitor (Step 2.3), switch S6
between Line I and Line 2 while adjusting RI to make the observed signals equal on the S-meter (or nOl
audibly different). Then, proceed to Slep 2.5. »>

If the dominant-swion signal level noted wben peaking Line 2 with the loop tuning capacitor (Step

2.3) is nOliceably greater than the Slrength noted when peaking Line I with CI (Step 2.2), switch S6
between Line land Line 2 while adjusling R2 to make the observed signals equal on the S-merer (or nol
audibly different). Then, proceed to Step 2.5. .

2.5 .. INITIALIZE NULL ..

Sel S6to Null-a and then to Null-b. If one of these positions shows noticeably-better reduction of

the dominant signal, leave S6111that setting and proceed to Step 2.6.
»> If RI and R2 positions are approximately the same (e. g. botb fully counterclockwise), or R2 is

closer 10 irs inilial CCW setting, set S610 Null-a and adjust CI for a null of the dominant stillion.
Do the same witb S6 set to Null-b. Leave S6111the position which gives the deeper, sharper null

when you adjust CI. If there's little difference in null depth or sharpness between the two S6 null
positions, select the S6 position that resulrs in C I being set closer to the center of irs mechanical
adjustment runge when a null is produced. Make a few small re-adjustmenrs of C land R I to improve null
depth. Then, proceed to Step 2.6. »>

If R I is closer than R2 to irs initial CCW setting, set S6 to Null-a and adjust the loop tuning capacilor
for a null of the dominant swion. Do the same with S6 set to Null-b. Leave S6111the position which

gives the deeper, sharper null when you adjuslthe loop cap. If there's little difference in null depth or
sharpness between the Iwo S6 null positions, select the S6 position thlll resulrs in Ihe loop cap. being set
closer to the center of irs mechanical adjusunenl range when a null is produced. Make a few small re-
adjustmenrs of R2 and the loop capacitor to improve null depth. Then, proceed to Slep 2.6.

2.6.. FINALIZE NULL..
Do lhe final null "touch-up" with an interactive adjustment ofCl, the loop tuning capacitor, and RJ.

Slight physical re-positioning of the loop may also help to finalize the null.
If a SOKpot (initially set to center, approximalely 25K) had been installed across the loop coil

(instead of the approximalely-22K fixed resistor), it may also be touched up for null completion.

3.0 MWDX-6 Loop-versus-Loop Phasing Procedure

NOTES: ,

Each loop should be equipped with a Q-spoiling resistor of approximlllely 22K, or a SOKpot set to
center (25K), across irs pnraIiel-tuned LC tank. Q-spoiling componenrs should be removable for normal
sland-alone loop usage.

j
' Twn-ioop phasing works best when the loops are aimed IIIbearings that are angularly ~pnrnted by

more than 60 degrees and less than 120 degreesrOrthogonal,(90 degree) positioning is cuslomary, with
" thebisectorof the anglebelweenthe loopspointinglowardsthedirectionof inlerest. Example:To

produce a cardioid pllllem nulling west and peaking east (or, for thlll matter, nulling east and peaking
west), Loop III can be aligned northeast I southwest and Loop 112sel to southeast I northwest. Loops
should have comparable gains for best nulling resulrs.

3.1 .. INITIALIZE CONNECTIONS AND CONTROLS ..
JI: connect center of coaxial cable from Loop III outpul.
J2: connectcenterof coaxialcablefromLoop112output.

J3: connectsbieldof coaxialcablefromLoop#1 output.
J4: connectshieldof coaxialcablefromLoop112OUlput.
JS: this may be connectedto mains,earth,or vehiclegroundif doingso improvessignal-tn-noise

mlio. This would be done more often wilh portable receivers than with tablelop communications models
having a melal case.

J6: connect,via coaxialcable,to the receiverinpul,or to Iheinputof a tunablepreselectorbetween
the phasing unil outpul and the receiver inpuL

J7: no conneclionis needed.
SI: sello NORM.
S2: set 10NORM.

S3: sello Bypass (BP).
S4: set to Bypass (BP).
SS: position is irrelevanL
R I: sel to fully counterclockwise (minimum IIItenulllion).
R2: sel to fully counterclockwise (minimum attenulllion).
R3: position is irrelevant.

3.2 .. PEAK LINE I ..
Set S610 (Line) I. Tune Line I by peaking desired-frequency signal slrength with Loop III Tune

(the tuning capnciloron Loop #1). At this time,lenve Loop III Tune at its peaked-signal position. NOTE
THE SIGNAL STRENGTIi (observe S-meler, if available, or note audible level).

3.3 .. PEAK LINE2..

Set S6 to (Line) 2. Tune Line 2 by peaking Loop 112Tune (lbe tuning capacitor on Loop #2). Lenve
Loop 112Tune IIIirs peaked-signal posilion. NOTE TIiE SIGNAL STRENGTH (observe S-meter, if
available, or nole audible level).
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3.5 .. INITIALIZE NULL ..

Set S6to Null-lIlIDd then to Null-b. If one of these positions shows noticeably-bener reduction of

lhe dominant siglllll, leave S6 aI thlll sening IIDdproceed 10Step 3.6. .. .'
»> If RI and R2 positions ore IIpproxilTllltelythe same (e. g. both fully counterclockWl~), or R2 IS

closer 10 ilSinitilll CCW sening, seI 5610 Null-lIlIDd adjust Loop 1/1Tune for IInull ohhe domlnanl
stillion. Do Ihe SIImCwith S6 selto Null-b. Lellve S6 IIIIhe position which gives the deeper, sharper null

when you adjust Loop 1/1Tune. Iflhere's linle dirrerence in null de~th or sharpness between the!W° S6
null positions selcctthe S6 position thlll results in Loop 1/1Tune beIng seI closer to the center of lIS
mechllDiclll adjustment ':""ge when a null is produced. Make II few smllli re-adjustmenlS of Loop 1/I Tune
IIDdR 110 improve null depth. Then, proceed to Step 3.6. »> .'

If R I is closer than R210 its inililll CCW setting, set S610 Null-lIlIDd adjust Loop 1/2Tune for II null
of lhe dominant stillion. Do the same with S6 set 10Null-b. Leave S6 IIIthe position which gives the

deeper, sharper null when you Itdjusl Loop 1/2Tune. If there's linle difference in null de~th or sharpness

belw""~'!'.e.~o~~.null--",,sitions, seleclthe S6 position thlll results in Loop 1/2Tune be~g "",-~~."serto

the center of its mechaniclll AdjUStmenlrange when II null is produced. Make II few smllli re-adjustments
of Loop 1/2Tune IIDdR2 10 improve null depth. Then, proceed 10 Step 3.6.

3.6 .. FINALIZE NULL ..

Do the finlll null "Iouch-up" wilh lIDinteractive Adjuslmenl of Loop III Tune. Loop 1/2Tune. and
whichever pol (RI or R2), is not set 10 IIfully counterclockwise position. Slight re-positioning of each
loop may lllso help 10finlllize the null. If either, or both, loops hltve a 50K Q-poI (inslead of a fixed
resistor) across its coil, touch such pots up for null completion.

Bulldlnv the MWDX-6 Phasln.. Unll
The documenllllion (schemlllics, assembly drawings, parts lists, hole lists, etc.) serves as the SIIIrIing

point The following procedure should serve as lIDoutline for the builder. This is NOT a beginner's
project. Some experience in electronic "homebrewing" is advisnble.

I. Gather 1111necessnry parts (see Tables 2, 4, 5). Prepore work area with approprillle tools.
2. Drill oul chassis box, in IIccordance with Table 3.

3. Assemble the Iwo BUF-A Burrer Amplifier Cards 10be used for AI and A2. Refer to Figures
10llDd II and Table 5. . .

4. Pre-wire the bIIOdswitch(S5) per Table 2 IIDdFigure 4.
5. Pre-wire S3 IIDd54 function switches in accordllDce with the detail in Figure 2.
6. Pre-wire the outpul switch (S6) in accordance with the detail in Figure 5.
7. Mounl vernier knobs IIDdtuning capacitors (CI, C2) per Tables 311Dd4 and Figures 611Dd9.
8. Mountlhe following components in Ihe chassis box per piciorillls (Figures 6, 7, 8) IIDdparts list

(Table 4):

LEFT SIDE: 1I,J2,J3,J4,J5,SI,52,GI
TOPSIDE: RI, R2, R3, G2, S5, S3, 54, S6
RIGHT SIDE: AI,J7,G3,J6,A2

Note thllleach grounding hnrdwore assembly (GI, G2, G3) consists of II4-40 X 0.375" screw, a//4 I
solder lug, IIDdII4-40 hex nul The lug IIDdthe nut ore on the inside of the chassis box; the head of the 2
llllacbed screw is outside the box. 3

9. Instllli reITIIIiningelectriclll components IIDdwiring inside the chassis box in accordance with 4

the parts list (Table 4), the assembly pictorilll (Figure 8), and the schemlllics (Figures I through 5). i 5
10. Instllli knobs on RI, R2, R3, S3, 54, S5,IIDd S6 per Figure 611DdTable 4. i 6

i 7
Table 3: MWDX-6 hole-drilling list ' 8

X =Horizontal distance, in inches, from the vetticlll centerline (VCL) on the side observed. 9

Negative values of X ore left ofVCL, positive vlllues of X are righl ofVCL. 10
Y=VenicaJdislllDce,in inches,fromlhebonomhorizontllledgeohhe sideobserved. II
D=Holediatneterininches. . 12
Holelociorefirstmarkedon IheboxwithIIscriberIIDdare iIIendrilledwith a .125"bit , 13

Subsequently,as requlred,theholesoreenlarged10the propersizeby usingprogressivelylarger bits up10!, 14
ihIIIcorresponding10the finaldesireddiameter. i 15
ChassisBox=MouserIl537-TF-782:7"X5"X3" I 16
LEFT SIDE 17
Hole Comp. Description X Y D 18
II ~ ~

20

1

21
22
23
24
25
26
27

: 28
: 29
30

I SI
2 SI
3 JI
4 J3
5 GI
6 J5
7 J4
8 S2
9 S2
10 J2

TOP SIDE
MountingholesonCI &C2 muslbe IIIppedto 6-32IhreAd.
Hole Compo Description X
1/ Desig.

Line I Input switch - shltrt

Line I Input switch -tab .

Line 11IDt. -red bllDlIDajack

GNDlln -blltck banIIOltjack

grounding HIW -intemllllug

chas. GND-black banIIOajack
GND21n -black bIIOanajack

Line 2 Inpul switch -shlttt

Line 2 Input switch -tab
Line 2 ant-red bIIOlIDajack

1.5
1.25
0.5
0.5
1.125
0.5
0.5
1.5
1.25
0.5

0.25
0.125
0.3125
0.3125
0.125
0.3125
0.3125
0.25
0.125
0.3125

-1.5
-t.s
-1.5
-0.75
0.0
0.0
0.75
1.5
1.5
1.5

Y D

19
20
21
22
23
24
25

RIGHT
Hole
II

I A2 Line 2 BurrerAmp.Card-HIWI -L5
2 A2 Line2 BurrerAmp.Card-HIW2 -1.5
3 J7. B+ input- phonojack 0.0
4 G3 groundingHIW-inlernllllug 0.0
5 J6 RFout-BNCjack 0.0
6 AI Line I Burrer Amp. Card.HIW I 1.5
7 AI Line I Burrer Amp. Card-HIW 2 1.5

Table 4: "upper level" parts list
NOTE: Inductors used on bnndswilch S5 are itemized separntely as shown by Table 2 and

.: NOIe follows parts list.
. Vendor codes for this and subsequent parts lists:

AE =Anlique Electronic Supply I 6221 S. Mltple Ave.

I Tempe, AZ 85283
rrel. 1-602-820-5411

1128 Cllmegie Row
I Norwood, MA 02062
rrel. 1-617-769-4852,769-6000

chassisbox7XSX3" MOU 537-TF-782
BUF-Aamp.card (refer10IeXt)
vernierknob MOU 45KNl00
knob RS 274-416
var. cap.,10-365pF AE CV-231
capIIcitor,0.1uF MOU 539-CK05104K
capacitor,10uF MOU 581-IOK35
cnpacitor,0.01uF MOU 539-CK05103K
capIICilOr,36 pF MOU 2JCB036
solderlua;,tI4 MOU 534-7311
screw,4-40X.375" MOU 572-01881
hex nut,4-40 MOU 572-00484
screw,4-40X .25" MOU 572-01880
spacer,4-40X .5" MOU 534-145OC
splitloclcwasher,//4 MOU 572-00649
screw,6-32X .25" MOU 572-01888. splitlockwasher,//6 . MOU 572-00650

JI,2 red banannjaclc RS 274-662
J3,4 blackbanannjaclc RS 274-662
J6 BNCjack RS 278-105
J7 phonojack RS 274-346
RI,2 pot.. 1K,linear MOU 3ICTJOI
R3 pot., lOOK,linear MOU 31CRSOI
R4 resistor, I ohm MOU 2951500-1.0
RS,6 resistor,20ohm MOU 2951SOO-20
SI,2 switch,3PDT,on-on MOU IOTC280
S3,4 switch/6poleJ4pos.r MOU 10WR064
S5 swilch/4poleJ6pos.r MOU 10WR046
S6 switch/JpoleJ4pos.r MOU 10YXO34

TI.2.3 RFtrnnsfonner,l:1 MCL TJ-6-X6S

Mise.items:hook-upwire,buss wire,solder,labels"AS REQUIRED"
"Item4 aote:one each forS3, 54, S5,S6, RI, R2,R3
.llern II nOle:one each forGl, G2,G3;two each forCI vernierknob,C2 vemierknob
.Item 13nOle:two each forAI mount,A2 mount,CI vernierknob,C2 vernierknob
.ltem 14note:twoench forCI vernierknob,C2 vernierknob
.ltem 15nOle:two each for AI mount,A2 mount,CI vernierknob,C2 vernierknob
.ltem 16 note: two each for CI, C2 -see Figure 9.
.ltem 17note: foureach forCl, C2-seeFigure9.

22
0.6
1.75
1.125
0.5
2.2
0.6

GER =Gerber Electronics

MCL =Mini-CU'CUits Lab.

RS =Rudio Shnck

I P. O. Box 350166

I Brooklyn, NY 11235-0003
rrel. 1-718-934-4500
111433 Woodside Ave.
I SlIDtee,CA 92071
rrel. 1-800-346-6873

I MIIDYlocntions worldwide

DescriptionIValue Vendor VendorStockII

MOU =Mouser Electronics

Item Desigrllllor - -- =
AI.A2
(CI,2)

CI,2
eJ,4,7,8,II

CS
C6

C9,IO
G 1.2.3.
G 1.2.3

0.125
0.125
0.25
0.125
0.375
0.125
0.125

Figure4.

QTY

I
2
2
7
2
5
I
I
2
3
7
3
8
4
8
4
8
2
2
I
I
2
I
I
2
2
2
I
I
3

----- -;-.
I RI Line I anen. pot - tab -3.0625 4.0 0.144
2 RI Line I otten. pol - shart -2.75 4.0 0.3125 i3 R3 Nullvernier(Q) poI-lltb -3.0625 2.S 0.144 I4 R3 Nullvernier(Q) poI- shltrt -2.75 2.5 0.3125
5 R2 Line 2 lIIIen. pot - tab -3.0625 1.0 0.144
6 R2 Line 2l111en.pol - shltrt -2.75 1.0 0.3125
7 (CI) CI vernier knob - Mtg.HIWI -1.64 3.25 0.125
8 CI Line I TuningCnp.-Mtg.HIWI -1.463 4.125 0.144
9 CI Line I Tuning Cap. - shall -1.0 3.875 0.5
10 CI Line I TuningCnp.-Mlg.HIW2 -0.537 4.125 0.144
II (CI) C I vernier knob - Mtg.HIW2 -0.36 3.25 0.125
12 G2 a;roundingHIW-inlemllllug -1.0 2.s 0-125
13 (C2) C2 vernier knob - Mta;.HIWI -1.64 0.625 0.125
14 C2 Line2 Tunina;Cap.-Mlg.HIWI -1.463 1.5 0.144
15 C2 Line 2 Tuning Cap. - shltrt -1.0 1.25 0.5
16 C2 Line2 TuningCap.-Mtg.HIW2 -0.537 1.5 0.144
17 (C2) C2 vernier knob - Mta;.HIW2 -0.36 0.625 0.125
18 S5 BlIDdswitch - shaft 0.75 2.5 0.375

S5 BlIDdswilch - tab 0.75 2.0 0.144
S3 Line I FunctionSW.- shall 1.5 4.0625 0.375
S3 Line I Function SW.- tab 1.5 3.5625. 0.144
54 Line 2 FunctionsW.- shltrt 1.5 0.875 0.375
54 Line2 FunclionsW.-tab 1.5 0.375 0.144
S6 Oulpul switch - shltrt 2.4375 2.5 0.375
56 Oulput swilch - tab 2.4375 2.0 0.144

SIDE
Compo Description X Y D

Desig. ----
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Table 5: BUF.A Burrer Ampllner card parts list
Vendor codes per Table 4.

Schematic =Figure 10 I Assembly: Figure II.
Quantities un: per-card. Double for Iotal quontily required (A I, A2).

Item Designator DescriptionIVaJ... Vendor Vendor Stock # QTY

1
2
3
4
5
6
7
8
9
10
II
12
13
14

BD pertboard:J.2"X2.0"
CI copacitor,0.01uF
C2 capocitor.IOuFtnnl
C3 capacilor.0.001uF

C4,5 capacitor.0.1uF
HI,2 screw.4-40X,2S"
HI,2 spacer.4-40X's"
HI,2 solderlug,#4
PI-7 nea-clipl.042"hole
RI,2 resistor.680K
R3 resistor.100ohm
R4,5 resislor,4.7ohm
TI RFtronsformer4:1
UI bufferamplifierlC

+ buss wire, solder -as required

Table 6: conlrol orienlallon convenllons
Ensurethatcomponentsun:mountedDudwiredinaccordoncewithIhislable;alignknobpointers10clock
posilionsindicated. Orienlationsun:as viewedfromoutsidethe chassisboxassembly.
Side Control OrientalionConventions

RS
MOU
MOU
MOU
MOU
MOU
MOU
MOU
MOU
MOU
MOU
MOU
MO-
GER

276-1396(cuI) I
539-CK05103K I
581-IOK35 1
539-CK051O2K I
539-CK05104K 2
572-01880 2
534-145OC 2
534-7311 2
574-T42-IIC 7
271-680K 2
271-100 1
295-4.7 2
T4-6T-X65 I
(NationaJ)LH0033CG1

~--=-~~---====~---=
NR = up; NORM = down
NR = up; NORM = down
fully CCW =0 on vernier knob
fully CCW : 0 on vernier knob
CCW = maximum level (no anenuation) = 7:00
CW : minimumlevel (maximumanenuation)=5:00

CCW =maximum level (no anenuation) = 7:00
CW =minimum level (maximum anenuation) = 5:00

CCW =maximum leveUQ Line I (min. Line 2)= 7:00
CW.. maximum levellQ Line 2 (min. Line 1)= 5:00
PC= 10:30;AC= 11:30;AL= 1'2:30;BP= 1:30
PC: 10:30;AC= 11:30;AL= 12:30;BP= 1:30
Refer 10Table 2.
Line 1= 10:30;Line 2 = 11:30;
Null-a = 12:30;Null-b= 1:30
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FIGURE 4: MWDX..s TANK / BANDSWITCH COMPONENTS

BANDSWITCH INDUCTOR VALUES SHOWN ARE FOR
STANDARD ILWBC/MWBCI VERSION. OTHER CONFIGURATIONS
ARE PDSsIBLE: SEE TABLE 2 OF AR11a..E.

I~~
FIGURE 6: MWDX..s CHASSIS PICTORIAL
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FIGURE 5: MWDX..s OUTPUTSECTION
FIGURE 7: MWDX..s CHASSIS PICTORIALS
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FIGURE B MWD*8 ASSEMBLY
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FIGURE 1 0: MWDX-a PHASING UNIT
(SCHEMATIC: BUf.A BUFfeR AMPLIFIER CARD)
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FIGURE 9: MWDX-6 PHASING UNIT

(C1,C2 VARIABLE CAPAClTDR / VERNIER KNOB MOUNTING)
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