MADX- 5 Phasi ng Unit
Mark Connelly - WALION - 01 OCT 1991, updated 14 SEP 1993

The MADX-5 phasing unit, like the earlier ' MADX nodels, is
used to create a phase shift between the signal contributions
fromtwo [ongwire antennae in order to null a domi nant station
(or noise source) which interferes with co-channel or nearby-
channel DX stations. After creating such a null, the (formerly-
covered) desired DX station(s) may often be heard clearly.
Unlike a loop having a bidirectional null, the phasing unit's
null is of a single direction nature. Therefore, a station to
the west can be nulled and signals fromthe east will be
received well.

At the end of this article is a list of recommended reading
mat eri al whi ch includes previous phasing unit designs. These
works will do much to introduce phasing unit principles to the
“uninitiated".

The MADX-5 has as an advantage the ability to use both the
series-tuned method of MADX-1 and MADX-2 (/2A/ 2B/ 2C) and the
paral | el -tuned nethod of (M ni-)MADX-3 and MADX-4(A,etc.) units.
Longer wires usually work better with the series-tuned input
arrangenent (less signal loss) and shorter wires will only work
with the parallel-tuned scheme. Refer to Figures 1A and 1B

<Al'l figures are placed after the end of the article's text>

MADX-5 can use either the BBA-C or BBA-B broadband anplifier.
The BBA-C, as used in the DCP-1 Controller and in the
Super - MADX- 5 Phasing Unit, has higher dynanic range than
t he BBA-B used on MADX-4 style phasers. The ol der design
BBA-B may be substituted for reduced battery drain; perfornance
inrural areas will not differ greatly. Figures 6 and 7 show the
BBA-B schematic and assenbly. For BBA-C, refer to the
Super - MADX-5 article. One of Dallas Lankford' s "crunchproof"
2N5109- based anplifiers could al so be used.

A plastic chassis box is used for MADX-5. The big
advantage to this is that the tuning capacitors can be "fl oated"
fromground w thout any special insulating hardware. This keeps
the size and cost of the unit reasonable. MADX-5 has been
designed with the essential features needed for nmedi umwave
DXi ng. Two other nenbers of the MADX-5 "famly" - the
M ni - MADX-5 and t he Super- MADX-5 - provide reduced and enhanced
capabilities respectively. Separate articles describe these units.



MADX-5 Two W re Phasing Procedure

Figures 2, 3, & 4 are the schematics of the MADX-5.
Pl ease refer to themduring this discussion of phasing procedure.

A desired effect of two-wire phasing is to receive stations
in the opposite direction of the station to be nulled out:
this is something a | oop generally cannot do. Wres to be
used should be at least 15m /50 ft. long. | have found that
W res separated by 45 to 135 (or 225 to 315) degrees work best
at the shorter lengths (less than 50m /164 ft.). Layout of
longer wires is less critical. Beverages can be in parallel
or close to parallel; some have reconmended that one be term nated
and the other one floating; distance between two parallel Beverages
shoul d be at |east 5m/16ft.

[ See Table 8 for physical positioning of swtches]
1.0 Phasing Steps (2-wire)

1.1 Set frequency-range switch S1 to the correct range for the
frequency of operation (see Table 2). Set length switch S2 to
Normal . Set Line 1 function switch S3 to Tuned; set Line 2
function switch S4 to Tuned. Null-nbde switch S5 nay be put in
either position: it doesn't nmatter yet. Set anplifier switch S6
to OFf.

1.2 Set Qbalance pot RL to fully countercl ockwi se (CCW =
maxi mum r esi stance shunting Cl. Set level pot R2 to fully
CCW (maxi mum resi stance armto ground).

1.3 Connect longwire #1 to J1 and connect longwire #2 to J2.
Connect earth ground, if available, to J3 or J4. Connect
phaser's output (J5), via coaxial cable, to the input of the
receiver to be used, or to a tunable preanp. between phaser and
receiver. Connect a 9V battery to the J7 battery hol der and pl ug
P1 into J6, or connect the plug of an 8V to 15V DC power source
to J6.

1.4 Tune Line 1 by peaking desired-frequency signal strength
with CI. At this tinme, leave Cl at its peaked-signal position.

[At this time, other positions of length switch S2 (Short, Long,
Term nated) can be tried to see if greater signal transfer is
possi ble. Re-adjustnent of Cl, and possibly S1, may be needed to
re-establish a peaked condition. 1In any event, the peak should



have reasonable Q (be well defined) and Cl should not be set too
close to fully CWor fully CCW In nost cases, S2 on Nornal will
provi de good enough signal |evels and reasonably sharp tuning not
overly affected by differences in length between the two wires to
be phased. ]

1.5 Turn RL to fully clockwise (CW. Tune Line 2 by peaking
desired-frequency signal strength with C2. At this tine, |eave
C2 at its peaked-signal position

1.6 Set S5 to Null-a. Adjust Rl to search for a null of the
dom nant ("pest") station or noise. Try this again with S5

set to Null-b. Leave S5 on the position yielding the better-
defined null (or if nulls were obtained both ways, put S5 on
the position which gave a null with RL set closer to its center
position). Set RL to the null-yielding position

If a null was not found by adjusting R1, or if the final Rl
setting is fully CWor fully CCW do step 1.7 - otherwi se skip
to step 1.8al/b.

1.7 Adjust Rl so that the signal |evel observed with (S3 =
Tuned & S4 = Of) is the sane as that noted with (S3 = Of &
S4 = Tuned). When this has been done, set both S3 and S4 to
Tuned and then set S5 to the position (Null-a or Null-h)
giving the greater reduction in signal |evel of the station
to be null ed.

1.8a If RlL is at center, or CCWfromcenter, adjust Cl then Rl
alternately to inprove the null until no further inprovenent can

be acconplished. Then do the final null "touch-up" with an
i nteractive adjustnent of C2 and RIL.
< OR >

1.8b If RL is CWfromcenter, adjust C2 then RL alternately
to inprove the null until no further inprovenent can be
acconplished. Then do the final null "touch-up" wth

an interactive adjustment of Cl1 and R1.

1.9 If nore gain is required, set S6 to Anplifier On and adj ust
R2, as required, to prevent overloading / spurs. Slight re-
adjustnment of Cl, Rl, and C2 may be needed to get the best

possi ble null.



MADX-5 Two W re Phasing Procedure: ALTERNATE METHOD

1.0 Phasing Steps (2-wire)

1.1 Set frequency-range switch S1 to the correct range for the
frequency of operation (see Table 2 of MADX-5 article or see |abe
next to S1 on the unit). Set length switch S2 to Nornal.

Set Line 1 function switch S3 to Tuned (up); set Line 2 function
switch S4 to OFf (center). Null-nmpde switch S5 nay be put in
either position: it doesn't nmatter yet. Set anplifier switch S6
to Of (down).

1.2 Set Qbalance pot RL to center position (pointer at
12 o'clock). Set level pot R2 to fully CCW (maxi num resi stance
armto ground - maxi num si gnal output).

1.3 Connect longwire #1 to J1 and connect longwire #2 to J2.
Connect earth ground or a third antenna, if available, to J3

or J4. Connect phaser's output (J5), via coaxial cable, to the

i nput of the receiver to be used, or to a tunable preanp. between
phaser and receiver. Connect a 9V battery to the J7 battery hol der
and plug Pl into J6, or connect the plug of an 8V to 15V DC power
source to J6.

LINE 1 TUNE

1.4 Tune Line 1 by peaking desired-frequency signal strength
with CI. At this tinme, leave Cl at its peaked-signal position.
observe the Line 1 signal strength of the station (or noise) to
be nul | ed.

LI NE 2 TUNE

1.5 Set Line 2 function switch S4 to Tuned (up); set Line 1
function switch S3 to OFf (center). Tune Line 2 by peaking
desired-frequency signal strength with C2. At this tine,

| eave C2 at its peaked-signal position. Observe the Line 2
signal strength of the station (or noise) to be nulled.



EQUALI ZE

1.6a If the signal observed in step 1.5 is about the sane
(e. g. within 3 dB of) the signal observed in step 1.4,
proceed to Step 1.7.

1.6b Adjust Rl so that the signal |evel observed with (S3 =
Tuned & S4 = Of) is the sane as that noted with (S3 = Of &
S4 = Tuned).

NULL

1.7 Set Line 1 function switch S4 to Tuned (up); set Line 2
function switch S3 to Tuned (up). Set S5 to Null-a then set
S5 to Null-b. Leave S5 on the position yielding the better-
defined null.

1.8a If RL is at center, or CCWfromcenter, adjust Cl then Rl
alternately to inprove the null until no further inprovenent can

be acconplished. Then do the final null "touch-up" with an
i nteractive adjustnent of Cl, C2, and RI.
< OR >

1.8b If RL is CWfromcenter, adjust C2 then Rl alternately
to inmprove the null until no further inprovement can be
acconpl i shed. Then do the final null "touch-up" wth

an interactive adjustnent of Cl, C2, and R1.

1.9 If nmore gain is required, set S6 to Anplifier On and adj ust
R2, as required, to prevent overloading / spurs. Slight re-
adjustnment of Cl, Rl, and C2 may be needed to get the best

possi ble null.

This guide to two wire phasing is a starting point. Oten
it takes experience to get the correct "feel" for a given nulling
situation: experience that will allow the mi ni num nunber of
control mani pul ations and the quickest route to the desired
null. If signal levels are considerably different between
Antenna 1 and Antenna 2, nulling is likely to be nore difficult.
Using wires of conparable Iengths tends to mininize this problem



2.0 Phasing Steps (Loop vs. Wre)

NOTE: Loop nust be equi pped with a Q spoiling pot of 25K or 50K
across its parallel-tuned LC tank. This will be called

the "loop pot" for the purpose of this procedure.

A loop used in a phasing application is usually oriented

for best directivity toward desired DX signals, whether

or not that position reduces the "pest" station.

2.1 Set frequency-range switch S1 to the correct range for the
frequency of operation (see Table 2). Set length switch S2 to
Normal . Set Line 1 function switch S3 to Tuned; set Line 2
function switch S4 to Of. Null-nmpde switch S5 nay be put in
either position: it doesn't nmatter yet. Set anplifier switch S6
to OFf.

2.2 Set Qbalance pot R1 to fully countercl ockwi se (CCW =
maxi mum r esi stance shunting Cl. Set level pot R2 to fully CCW
(maxi num resi stance armto ground).

2.3 Connect longwire to J1 and connect the | oop output to

J2 (high) and J4 (ground). Connect earth ground, if available,
to J3 or J4. Connect phaser's output (J5), via coaxial cable,
to the input of the receiver to be used, or to an tunabl e preanp.
bet ween phaser and receiver. Connect a 9V battery to the J7
battery holder and plug P1 into J6, or connect the plug of a 8V
to 15V DC power source to J6. Initially, turn off |oop power.

2.4 Tune Line 1 by peaking desired-frequency signal strength
with CI. At this tinme, leave Cl at its peaked-signal position.

2.5 Set S3 to Of. Set |oop pot to maxi mum resistance
position, set S4 to Bypass, turn | oop power on, and peak the
| oop's output at the desired frequency.

2.6 (oserve the strength of the dom nant station (this is the
signal fromthe loop). Then set S4 to Of and S3 to Tuned.
Now the signal fromthe wire can be checked for strength.

2.7a If the signal fromthe wire exceeded that fromthe loop in
Step 2.6, adjust Rl such that the strengths are closely matched
(e. g. within 5 dB) if you conpare observed strength (S3=Tuned/
SA=C0fFf) vs. (S3=0ff/ S4=Bypass) as done in Step 2.6.



<OR>
2.7b If the signal fromthe | oop exceeded that fromthe wire in
Step 2.6, adjust the loop pot so that the strengths are closely
mat ched when you conpare observed strength (S3=Tuned/ S$S4=0ff) vs.
(S3=0ff/ S4=Bypass) as done in Step 2.6.

2.8 Set S5 to Null-a (up); then set S5 to Null-b (down).
Leave S5 on the position yielding the better null of the
dom nant ("pest") station or noise.

2.9a If Rl had been adjusted to equalize strengths (Step 2.7a),
adjust Rl and the | oop tuning capacitor alternately to inprove
the null until no further inprovenment can be acconpli shed.
Then do the final null "touch-up" with an interactive adjustment
of Cl1 and R1.

< OR >
2.9b If the |oop pot had been adjusted to equalize strengths
(Step 2.7b), adjust the loop pot and C1 alternately to inprove
the null until no further inprovenment can be acconpli shed.

Then do the final null "touch-up" with an interactive adjustnment
of the loop tuning capacitor and the | oop pot.

2.10 If nore gain is required, set S6 to Anplifier On and adj ust
R2, as required, to prevent overloading / spurs. Touching up
the | oop's position may be done to get the best final null.

2.11 (NOTE) Different S2 length switch positions (other than
Normal ) may provide nore efficient coupling and/or sharper tuning
in some circunstances.

L R R R R R R R R R I I R I I I R I I R I



Table 1. MADX-5 Controls and Input / Qutput Connectors

Control s

| ocation desi gnati on
top Cl
top c2
top R1
top R2
top S1
top S2
top S3
top S4
top S5
top S6

I nput / Qutput Connectors
| ocation designati on

| eft side
left side
left side
|l eft side

right side
right side
right side

J1
J2
J3
J4

J5
J6
J7

operational description

Line 1 tuning capacitor

Li ne 2 tuni ng capacitor

Q bal ance pot

Qut put | evel pot

Bandswi t ch

Length (coupling) switch

Line 1 Function swtch

Line 2 Function swtch
Phase-reverse (Null A/B) switch
Anplifier on/off switch

operational description / connector type

Line 1 wire input banana j ack
Line 2 wire input banana j ack
earth ground input 1 banana j ack
earth ground input 2 banana j ack
RF out put BNC j ack

B+ in phono j ack

9V battery hol der

Keyst one 1290

Table 2: S1 Bandswitch Settings Chart
(Ranges are usually a bit greater than those shown.)

S1 S1 Knob
Posi tion Poi nt er
# "o' cl ock”

[ S2 on Short or

A WN P

Nor mal :
10: 30
11: 30
12: 30
1: 30

M n.
Freq.
kHz

Aeri al
400

590
830

1230

Max. Tank | nduct or Val ues
Freq. "Main" L "Tap" L
kHz # uH # uH

<60 m / 200 ft.]

590 L1/9 470 L5/13 100
830 L2/10 220 L6/14 47

1230 L3/11 100 L7/15 22
1750 L4/ 12 47 L8/16 10



(Table 2 - continued)

[S2 on Long or Terminated: Aerial > 30 m / 100 ft.]

1 10: 30 750 1050 L1/9 470 L5/13 100
2 11: 30 1050 1550 L2/10 220 L6/14 47
3 12: 30 1550 1850 L3/11 100 L7/15 22
4 1: 30 1850 2700 L4/ 12 47 L8/16 10

Bui I di ng the MADX-5 Phasing Unit

The docunentation (schematics, assenbly draw ngs, parts

lists, hole lists, etc.) serves as the starting point. The
foll owi ng procedure should serve as an outline for the buil der

1

Gat her all necessary parts (see parts lists to follow).
Prepare work area with appropriate tools.

Drill out chassis box, in accordance with Table 3.

Assenbl e each of the two circuit card subassenblies, per
references listed at the end of this article:

* TAlL Phase Reversing Transforner Card
* Al BBA- B or BBA- C Broadband Anplifier Card

Mount each of the circuit cards at the hole | ocations
noted in Table 3.

Install jacks, pots, and switches. Solder inductors onto
S1 per Figure 3 and Tables 2 & 4.

Install wiring and other components per Figures 2,3,4,5
and Tables 1, 3-7. Install knobs on Cl, C2, Rl, R2, Sl1, and S2.
Pl ace | abel s near controls and jacks.

Fol | ow Two- W re Phasing Procedure or Loop-vs.-Wre
Phasi ng Procedure steps previously given in this article.

e



Table 3: MADX-5 hole-drilling |ist

X = Horizontal distance, in inches, fromthe vertical centerline
(VCL) on the side observed. Negative values of X are |eft of
VCL, positive values of X are right of VCL.

Y = Vertical distance, in inches, fromthe bottom hori zont al
edge of the side observed.

D = Hole dianeter in inches.

Hole loci are first marked on the box with a scriber and are then
drilled with a .125" bit. Subsequently, as required, the holes
are enlarged to the proper size by using progressively |arger
bits up to that corresponding to the final desired dianeter.

Chassi s Box = Radi o Shack 270-224 (plastic): 7.5" X 4.25" X 2.25"
+++++++++++++++++ R

LEFT SI DE

Hol e Conp. Description X Y D
# Desi g.
1 J1 Line 1 RF in-red banana jack -1.125 0.5 0. 3125
2 J3 G\ND1 In - black banana jack -0.375 0.5 0. 3125
3 J4 G\ND2 I n - black banana jack 0. 375 0.5 0. 3125
4 J2 Line 2 RF in-red banana jack 1.125 0.5 0. 3125
L O O
TOP SI DE
Mounting holes on Cl & C2 nust be tapped to 6-32 thread.
Hol e Conp. Description X Y D
# Desi g.
1 c1 Line 1 Tuning Cap.-Mg.HW1 -2, 963 3.3125 0.144
2 c1 Line 1 Tuning Cap. - shaft -2.5 3.0625 0.5
3 C1 Line 1 Tuning Cap.-Mg.HW2 -2.037 3.3125 0. 144
4 2 Line 2 Tuning Cap.-Mg.HW1 -2.963 1.5 0. 144
5 2 Line 2 Tuning Cap. - shaft -2.5 1.25 0.5
6 (67 Line 2 Tuning Cap.-Mg.H W2 -2.037 1.5 0. 144
7 S1 Bandswi tch - tab -1.375 3.125 0.144
8 S1 Bandswi tch - shaft -0.875 3.125 0. 375
9 S2 Length switch - tab -1.375 1.125 0. 144
10 S2 Length switch - shaft -0.875 1.125 0. 375
11 S3 Line 1 Function switch-shaft 0.5 1.0 0.25



(Table 3 - continued)

12 S3 Line 1 Function switch- tab 0.5 0.75 0. 144
13 4 Li ne 2 Function switch-shaft 1.375 1.0 0.25

14 sS4 Line 2 Function switch- tab 1. 375 0.75 0. 144
15 R1 Q bal ance pot - tab 0.1875 2.375 0. 144
16 R1 Q bal ance pot - shaft 0.5 2.375 0. 3125
17 R2 Qut put level pot. - tab 1.3125 2.375 0. 144
18 R2 Qut put | evel pot. - shaft 1.625 2.375 0. 3125
19 S6 Anmplifier On/fOFf switch- tab 2.625 2.875 0. 144
20 S6 Anmplifier On/OFf switch-shaft 2.625 2.625 0.25

21 S5 Null A/B switch - tab 2.625 2.125 0. 144
22 S5 Null A/B switch - shaft 2.625 1. 875 0.25

23 TA1l PhaseRev. TransfornerCard-H W 2. 125 1.0 0.125
24 TAL PhaseRev. Tr ansf ormer Card- H W2 2. 925 1.0 0.125

e
FRONT SI DE

Hol e Conp. Description X Y D
# Desi g.

1 Gl grounding HW- internal lug -2.375 0. 375 0.125

2 (€7 grounding HW- internal lug 2.375 0. 375 0.125
e e L e e o O S o o S S

REAR SI DE
[Note: - (left) X of rear side is equiv. to + (right) X of top
and front sides.]

Hol e Conp. Description X Y D
# Desi g.

1 Al Broadband Anp. Card-H W3 -2.25 1.375 0.125

2 Al Br oadband Anp. Card-H W 1 -2.25 0. 375 0.125

3 Al Br oadband Anp. Card-H W4 -1.25 1.375 0.125

4 Al Br oadband Anp. Card-H W2 -1.25 0. 375 0.125
+++++++++++++++++ R

RI GHT S1 DE

Hol e Conp. Description X Y D
# Desi g.

1 J6 B+ i nput - phono jack -1.0 0.5 0.25

2 J5 RF out - BNC j ack 0.0 0.5 0. 375

3 J7 battery holder - HW1 0.625 0.5 0.125

4 J7 battery holder - HW2 1.5 0.5 0.125
+++++++++++++++++ R



Tabl e 4: "upper level" parts list

Vendor codes for this and subsequent parts lists:

AE = Antique Electronics /688 W First St

/ Tenpe, AZ 85281

/ Tel . 1-602-894-9503
DK = Digi-Key /P. O Box 677

/ Thief River Falls, MN 56701-0677
[/ Tel . 1-800-344-4539

MCL = Mni-Circuits Lab. / P. O Box 350166
/ Brooklyn, NY 11235-0003
[/ Tel . 1-800-654-7949

MOU = Mouser Electronics [/ 11433 Wodsi de Ave.
|/ Santee, CA 92071
[/ Tel . 1-800-346-6873
RS = Radi o Shack / Many | ocations worl dw de

Item Designator Description/Value Vendor Vendor Stock #

1 - chassi s box RS 270-224

2 Al BBA-B or BBA-C anp. card (Table 9 = BBA-B)
3 (for C1,C2,R1,R2) knob MOU 45KN013

4 (for S1,S2) knob RS 274-416

5 Bl 9V al kaline battery RS  23-553

6 Cl,C2 wvariable cap.,10-365pF AE CV-235

7 C3, 4, capacitor, 0.1 uF RS 272-109

8 5, C6 capaci tor, 100 pF MOU 21CB100

9 C7,C8 capacitor, 36 pF MOU 21CB036

10 C10 capacitor, 0.001 uF RS 272-126

11 J1,J2 red banana j ack RS 274-662

12 J3,J4 bl ack banana j ack RS 274-662

13 J5 BNC j ack RS 278-105

14 J6 phono j ack RS 274-346

15 J7 battery hol der (Keystone 1290) MOU 534- 1290
16 L1, L9 i nductor, 470 uH MOU 43LR474

17 L2,L10 i nductor, 220 uH MOU 43LR224

18 L3, L5,L11,L13 inductor, 100 uH MOU 43LR104

19 L4,L6,L12,L14 inductor, 47 uH MOU 43LR475

20 L7, L15 i nductor, 22 uH MOU 43LR225

19
<

NDEBRERNNEFEPERPENNENNWONENRARPRE



(Table 4 - continued)

21 L8, L16 i nductor, 10 uH MOU 43LR105 2
22 P1 phono pl ug RS 274-339 1
23 R1 pot., 50K, I|inear MOU 31CT405 1
24 R2 pot., 1K, Ilinear MOU 31CT301 1
25 R3, R4 resistor, 470 ohm RS 271-1317 2
26 R5, R6 resistor, 100 ohm RS 274-1311 2
27 R7, R8 resistor, 4.7 ohm MOU 29SJ500-4.7 2
28 R9 resistor, 1 ohm MOU 29SJ500-1.0 1
29 S1,S2 swtch/6pol e/ 4pos.rotary MOU 10WR064 2
30 S3,S4 swi tch, DPDT, on- of f-on RS 275-620 2
31 S5 swi t ch, DPDT, on-on toggle RS 275-636 1
32 S6 swi t ch, 3PDT, on-on toggle MOU 10TC280 1
33 TA1 phase-rev. transfornmer (see Table 5) 1

Msc. itens: hook-up wire, buss wire, solder,|abels "AS REQU RED'
+++++++++++++++++ R

Tabl e 5: TAl phase-reversing transforner card parts |i st
See Table 4 for vendor codes.

Item Desi gnator Description/Value Vendor Vendor Stock # Qry

1 - perfboard(0.6"X1.2") RS 276-1396 (cut) 1

2 H1, H2 screw, 4-40 X 25" MOU 572-01880 2

3 H1, H2 spacer, 4-40 X .5" MOU 534-1450C 2

4 H1 split | ockwasher,#4 MO 572-00649 1

5 H2 sol der lug, #4 MOU 534-7311 1

6 P1- P4 flea-clip for .042 hole MOU 574-T42-1/100 4

7 T1 RF transformer, 1:1 MCL T1-6- X65 1
L O O



Table 6: small hardware parts |ist
See Table 4 for vendor codes.

Not e: Mounting hardware is supplied with the foll ow ng
conmponents: J1, J2, J3, J4, J5 Rl, R2, Sl1, S2, S3, $4, S5,
S6. Alug is added to the normal J5 hardware. Al so,
hardware is required by the followi ng conponent
designators: Al, Cl, C, Gl, &, J7, and TAl.

Used on Descri ption/Val ue Vendor Vendor Stock # Qry
J5(1) sol der lug, .375"ID DK ARF1068-ND 1
Al(4),Gl(1), screw, 4-40 X .25" MOU 572-01880 10
@XR(1),J37(2), TAL(2)
Cl(2), C2(2) screw, 6-32 X .25" MOU 572-01888 4
Al(4), TAL(2) split | ockwasher, #4 MOU 572-00649 6
Cl(1),C2(1) split |ockwasher, #6 MOU 572-00650 2
Ci(1), C2(1) sol der lug, #6 MOU 534-7312 2
GlL(1), XR(1) sol der lug, #4 MOU 534-7311 2
Gl(1), &(1) hex nut, 4-40 MOU 572-00486 2

L L L L L L

Table 7: wiring / component connections
Notes: | = insulated wire, approx. #22 AWG
B = bare solid (buss) wire

Lengt hs are maxi num typi cal required amount; in actual
practice, use the shortest length possible to mninze
stray coupling.

Use "spaghetti" (slip-on insulation) on conponent | eads
of over 0.5", as required, to prevent shorting to other
| eads. In sone cases, conponent |eads may have to be

| engt hened by addi ng buss wire to them

QUTSI DE BOX

wire # From To Description
1 J7 + terminal pin P1 plug - center pin 2" |

2 J7 - terminal pin P1 plug - shield pin 2" |

[P1 connects to J6]



G\D | ug
G\D | ug
identified as GND BUSS. ]

Description

2.5"

=
W~ W= —

i

C5 side B/C7 side B 2"

3" |
3" |

C6 side B/C8 side B 2" |

C6 side B/C8 side B 2"

(Table 7 - continued)
| NSI DE BOX
wre # From To
[J1 = C3 side A
[J2 = C4 side A
3 C3 side B S3B " Bypass
4 C4 side B S4A " Tuned"
5 J3 J4
6 J4 Gl interna
7 GlL internal G\D |l ug @& interna
[Wre #7 is hereafter
8 Cl rotor (added |ug) S2B arm
9 Cl stator jct.
[S2A "Normal " = C7 side A
[ S2A "Short" = C5 side A
10 Cl stator S1A arm
11 C2 rotor (added |ug) S2D arm
12 C2 stator jct.
[S2C "Normal " = C8 side A
[S2C "Short" = C6 side A
13 S1C arm jct.
14 S1C arm R1 CCW
15 S1A arm R1 Cw
16 S1B arm S1D arm
17 S1B arm R1 arm
[ S1A position 1 "S1 QUT#1"
[ S1A position 2 "S1 QUT#1"
[ SIA position 3 "S1 OUT#1"
[ SIA position 4 "S1 OQUT#1"
[ S1B position 1 "S1 OUT#1"
[ S1B position 2 "S1 QUT#1"
[ S1B position 3 "S1 OQUT#1"
[ S1B position 4 "S1 OUT#1"
[ S1C position 1 "S1 oUT#2"
[ S1C position 2 "S1 ouT#2"
[ S1C position 3 "S1 OUT#2"
[ S1C position 4 "S1 OUT#2"
[ S1D position 1 "S1 ouT#2"
[ S1D position 2 "S1 ouT#2"
[ S1D position 3 "S1 oUT#2"
[ S1D position 4 "S1 OUT#2"
18 "S1 OUT#1" node S3B " Tuned"
19 "S1 OUT#2" node S4B " Tuned"
20 R1 arm GN\D BUSS

node
node
node
node
node
node
node
node
node
node
node
node
node
node
node
node

o
3
1
3
L1]
L2]
L3]
L4]
L5]
L6]
L7]
L8]
L9]
L10]
L11]
L12]
L13]
L14]
L15]
L16]
3" |
4" |
4" |



(Table 7 - continued)

21 S2D " Short" S2D " Nor mal " 0.5" B
22 S2D " Nor mal " G\D BUSS 1.5"
23 S2D "Long" S2D " Ter m nat ed” 1"
24 S2C arm S2D "Long" 2"
25 S2B " Short" S2B " Nor mal " 0.5" B
26 S2B " Nor mal " G\D BUSS 1" B
27 S2B "Long" S2B " Ter m nat ed” 0.5" B
28 S2A arm S2B " Ter mi nat ed" 1" 1

[ S2A " Ter m nat ed" GND BUSS R5]

[ S2C " Ter m nat ed" GND BUSS R6]
29 S2A arm S3A arm 2" |
30 S2C arm S4A arm 2.5"
31 S3B " Bypass" S3A " Tuned" 1" |
32 S3A "Bypass" R3 side A 1" 1

[R3 side B = G\D BUSS]
33 S3B arm R7 side A 2" |

[R7 side B = R2 CCW
34 S4A " Tuned" S4B " Bypass” 1" |
35 S4A " Bypass" R4 side A 1" 1

[R4 side B = G\D BUSS]
36 S4B arm TAL in 2" |
37 R2 arm S6A arm 1"
38 R2 CwW G\D BUSS 3"
39 S5A "Nul I -a" R8 side A 1.5"

[R8 side B = R2 CCW
40 S5A "Nul I -a" S5B "Nul | - b" 1" |
41 S5A arm TAl-out 'b' 2"
42 S5B arm TAl-out 'a' 2"
43 S5A "Nul I - b" S5B "Nul | -a" 1" |
44 S5B "Nul | -a" TAL- GND pin 1" B
45 TA1 G\D | ug @& internal G\D |l ug 2" |
46 S6A "Anplifier On" Al-P1 2"

[ S6A "Anplifier Of" S6C "Anplifier Of" 9]
47 S6B arm Al- P3 2" 1
48 S6B "Amplifier On" Cl0 side A & RO side A 3" |

[C10 side B = J6 G\D I ug]

[RO side B = J6 center pin]
49 S6C arm J5 center pin 2"
50 S6C "Anplifier On" Al- P5 2"
51 Al G\D | ug J5 G\D | ug 4"
52 J5 GN\D I ug J6 GN\D | ug 1" B
53 J6 GN\D I ug & internal GN\D |l ug 2"

L e e e e o o



Tabl e 8: control orientation conventions

Ensure that components are mounted and wired in accordance
with this table; align knob pointers to clock positions
indicated. Oientations are as viewed from outside the
chassi s box assenbly.

Si de Contr ol Oientation Conventions
top C1 CCW= mnimum C = maxi mnum freq. = 9:00
CW= maximum C = minimumfreq. = 3:00
top (67 CCW = mnimum C = maxi mum freq. = 9:00
CW= maximum C = minimum freq. = 3:00
top R1 CCW=mn. QLine 2/ nmax. QLine 1 = 7:00
CW=nn. QLine 1/ max. QLine 2 = 5:00
top R2 CCW = maxi mum out put |evel = 7:00
CW = mi ni rum out put | evel = 5:00
top S1 [ see Table 2]
top S2 "Short" = 10:30; "Normal" = 11:30;
"Long" = 12:30; "Term nated" = 1:30
top S3 "Tuned" = up; "Of" = mddle; "Bypass" = down
top sS4 "Tuned" = up; "Of" = mddle; "Bypass" = down
top S5 "Nul | -a" = up; "Null-b" = down
top S6 "Amplifier on" = up; "Amplifier off" = down

e



Tabl e 9: BBA-B Broadband Amplifier Card [Al] parts |ist
See Table 4 for vendor codes.
Schematic = Figure 6 / Assenbly = Figure 7

Item Designator Description/Value Vendor Vendor Stock # Qry

1 - perfboard: 1.4"X1.4" RS 276-1396 (cut) 1
2 Cl,4,5,6 capacitor, 0.1 uF MOU 539- CK0O5104K 4
3 c2 capaci tor, 10uF tant MOU 581-10K35 1
4 C3 capacitor, 0.01 uF MOU 539- CKO5103K 1
5 H1- H4 screw, 4-40 X .25" MOU 572-01880 4
6 Hl- H4 spacer, 4-40 X .5" MOU 534-1450C 4
7 H1- H3 split | ockwasher, #4 MOU 572-00649 3
8 H4 sol der lug, #4 MOU 534-7311 1
9 P1- P6 flea clip, .042"hole MOU 574-T42-1/100 6
10 Q NPN, 2N3904 MOU 570- 2N3904 1
11 Q NPN, MPS918 MOU 526- NTEL108 1
12 R1, 5,9 resistor, 10 ohm RS 271-001 3
13 R2 resistor, 6.8K MOU 30BJ250- 6. 8K 1
14 R3 resistor, 1.8K MOU 30BJ250- 1. 8K 1
15 R4 resistor, 270 ohm RS 271-1314 1
16 R6 resistor, 1K RS 271-1321 1
17 R7 resistor, 470 ohm RS 271-1317 1
18 R8 resistor, 330 ohm RS 271-1315 1

+ Buss wire, solder: "AS REQUI RED"

L e e e e o o

Suppl ementary Articles and Publications

Addi tional information on construction practices and DX-
related circuit design nay be obtained fromthe follow ng:

(* = NRC/ IRCA reprints)

The Beverage Antenna Handbook - Victor A. Msek - 1987
ARRL Handbook, ARRL Antenna Book

various articles in 'fine tuning" "Proceedings"

* Super- MADX-5 Phasing Unit - Mark Connelly - 7 FEB 1993
(i ncl udes docunentation of BBA-C Broadband Anplifier)



* Mni-MADX-5 Phasing Unit - Mark Connelly - 29 JUN 1992,
updated 4 JUN 1993 (sinple unanplified phasing unit)

* The RTL-2 Renotely-Tuned Loop - Mark Connelly - 23 AUG 1993
(construction practices)

* The MAT-3 Regenerative Tuner / Controller - Mark Connelly -
17 MAY 1993 (construction practices)

* The DCP-1 Dual Controller / Phaser - Mark Connelly -
30 JUL 1991 (phasing active, renpotel y-tuned antennae)

* LIL-3 - Dallas Lankford - APR 1991 (loop vs. wire phasing)

* Phasing Unit Designs: Sinple to Conplex - Mark Connelly -
20 MAR 1990 (discussion of phasing principles)

* M cro- MADX-4A Loop vs. Wre Phaser - Mark Connelly -
15 MAR 1989 (loop vs. wire phasing principles)

* LIL-1 - Dallas Lankford - 14 FEB 1989 (loop vs. wre)
* Phase One - Gerry Thomas - 1988 (a del ay-1ine phasing unit)

* MADX-4 and M ni - MADX-4 series Phasing Units - Mark Connelly
- 11 OCT 1985 (predecessor of MADX-5)

* The M ni-MADX-3: A Sinple, Effective Phasing Unit -
Mark Connelly - 5 DEC 1984 (construction practices)

The followi ng articles describe series-tuned phasers:
MADX- 2B & MADX- 2C Phasers - Mark Connelly - 11 FEB 1985
The MADX- 2A Phasing Unit - Mark Connelly - 25 JUN 1984
The MADX-2 Phasing Unit - Mark Connelly - 10 JAN 1984
Modul ar Phasing Systens - Mark Connelly - 1983

Anplified Phased Shortwires - Mark Connelly - 1982
Phasing Unit Construction & Use (MADX-1) - Mark Connelly -
23 NOv 1981

* Practical Phased Beverages - Chuck Hutton - 1981

*  F Xk F X

Sone of the articles include further lists of reference
mat eri al which may al so be of val ue.

/* end of text, drawi ngs follow/



FIGURE 1:

1A: SERIES - TUNING

ANT.

IN
M A
77 A1

TUNING CONFIGURATIONS

1B: PARALLEL - TUNING

ANT.

NN\ ||
77 11
L /
CIN
typically
’CV(MAX) + Cy (MIN)
7
e.g. =~ 53pF for Cy = 10- 365 pF

Cy ‘

L/S

| USED FOR LONGER WIRES |

| USED FOR SHORTER WIRES |

FIGURE §:

PHYSICAL LOCATIONS OF ARMS OF
ROTARY SWITCHES S1 & S2

NOTES: VIEW IS LOOKING INTO BOTTOM (BACK)
OF BOX WITH COVER REMOVED. DESIGNATIONS
IN PARENTHESES - E.G. (S1B) - ARE ON

THE SWITCH WAFER CLOSER TO THE INNER
SURFACE ON THE BOX, THOSE NOT IN
PARENTHESES - E.G. S1A - ARE ON THE

WAFER CLOSER TO THE VIEWER LOOKING
INTO THE BOX WITH THE COVER REMOVED.

S1A
(S1B)
N/C C1
S1C (N/C)
(S1D)
S25)
N/C
C2
S2D (NC)
(S2B)

figures 1 and 5 above



FIGURE 2 :

MWDX-5 PHASING UNIT (INPUT SECTION)

TO
FIG.

S3B

I
| C5=100pF —
S —
[ _| I—O S2A S = short
l _| N N = normal
I C7=36pF LO [ L =long
| T | T = terminated
C3 I VVA—0 \
RS
dpF | 1000
a > S 1
ANT. #1 | N g V0SRE
N L%~ H
: T ANT.#1 1?\11#1
TUNEDS | 1 0 TUNE
OFF‘;\ 3-] \TUNED
S3A §J S1 J
BYPASS
O#HT OFFq
R3 . L o
470 Q - - - “w S1-GND BYPASS
[ Q-BALANCE
B-50K FOR S1 BANDSWITCH,|
[ SEE FIGURE 3.
| ccw
J3 —_— —| T\
S1
J4 C6=100pF IN#2
GROUND ol o0
INPUTS | N_ |
C8=36pF Ly |
C4 T |
A F e -
72> H 100
ANT. #2 s | C2 /
IN N | sp 10-365 pF /
L /
' T° ANT.#2 I
— 15 TUNE
TUNED I
S4A (L _ _ _ _ _ _ J
OFF, !
(MCLT1-6-X65) |
o NN PHASE- |
BYPASS R4=470 O REVERSING
TRANSFORMER |
SUBASSEMBLY

figure 2 above

e -1 S5B 0—

Null-b



FIGURE 3 : S1 BANDSWITCH FOR MWDX-5

(For connections , refer to Figure 2.)

L1=470 uH L9=470 uH
S1A L2=220 uH sic  L10=220pH
S1 L3=100 uH S1 = '
IN#1 I ! IN#2 " L11=100puH |
| La=qzud ] | L12=47uH
S1 l S1 |
OUT#1 | L5=100pH OUT#2 | L13=100uH
o—Y YT —4 o—r YV —4
b Le=47 uH b L1a=47 uH
S1B | S1D |
L15=22 uH
| o—YYY—op
| L16=10 pH
o—rYY Y —
S1 [
GND | L — |
FIGURE 4 : MWDX-5 PHASING UNIT (OUTPUT SECTION)
C10 9 Jo P1
.001 pF 10 B+IN d>_
FROM —VW\=0) &
FIG. 2
&
+
J7
<
BATTERY
HOLDER
R7 g (OUTSIDE
CHASSIS
470 S6A s
or BBA-C1
Amp. Card
(see text)
GND=
Al1-P2,
P4, P6 AMP.
ccw SeC ON
RS § N
MP.
470 0 A
cw 11
FROM B-1K [
FIG. 2 OUTPUT C9 JS
<B> LEVEL .1 pF RF
= ouT

figures 3 and 4 above



FIGURE 6 MWDX-5 PHASING UNIT - A1 SUBASSEMBLY
BBA-B BROADBAND AMPLIFIER CARD - SCHEMATIC DWG.
WA1ION DX Labs - Rev =20 JUL 1984

R1
B+ IN 100
‘ AAA l
c2
10 uF
TANTALUM
°
P1 C1 PS918
RF IN 1 pF E
II R9 Ceo
‘ 1 100 1uF
P5
RF
P2 OUT
P4 GROUNDS

Po

figure 6 above



FIGURE 7 - MWDX-§ PHASING UNIT - Al
BBA-B BROADBAND AMPLIFIER CARD: ASSEMBLY

WAILION DX Labs: Rev.=20JUL 1984

00 01 02 03 04 05 06 07 08 09 1.0 11 12 13 14
(INCH)
0.1 i M R S . - HW2
0 1 \
R4 C5 \
0.2 270 .1
0.3
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0.4 10
Q
0.5 -
\
o1 RF IN ‘
0.6 2N3904 ( K - "
( / '
C4 - [C1 ’
0.7 ApF [ 1 .apF [ :
]
0.8 K P2
{GND
0.9
P3
B+ IN
1.0 : ‘ )
1.1 7/
1.2
1.3 © P4
GND
1.4 \/'/
T =long - lead side of #4 INTERNAL-TOOTEf
vertically - mounted SOLDER LUG
component

figure 7 above



FIGURE 8 - TA1 PHASE - REVERSING

TRANSFORMER CARD SUBASSEMBLY
(FOR PARTS LIST, SEE TABLE 5.)

(INCH 00 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2

0.0 GND N
0.1 :
HER
0.2 : @ @ @ e
0.3 S| TMCL @
T1-6-X65 . ¢ .

0.4 C|Se% H1

H2 @ @ @ .o
0.5 N 2 |I S
0.6 OUT-a OUT-b
] U& #4 INTERNAL-TOOTH

SOLDER LUG
Ve OPEN SIDE

I "FLEA CLIP" TERMINAL PIN

Fi gure 8 above



FIGURE 9: MWDX-5 FRONT PANEL -

SUGGESTED LABELS

Y X— -3 -2 -1 0 1 2 3
1 | | | | | | | | | | |
4J okl S0 L8 |5 ||| MWDX-5 PHASING UNIT
LINE 1 FL0s0l 1350) [ 18500 2700) WA1ION DX LABS
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I/ i|h o
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r—-] 85
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L - J@ b
S [ 54
TUNED TUNED
1+ torr I/l |/|l OFF
&BYPASS L1 L_1 &BYPASS
C2 2
LINE 2 LENGTH
TUNE
0

figure 9 above




FIGURE 10

SUGGESTED MWDX-5 RACK MOUNTING SCHEME
VIEW OF CENTRAL SECTION OF A STANDARD FILLER PANEL IN RACK

DIMENSIONS ARE IN INCHES.

VERTICAL
|_ CENTER LINE
1A
' |
MOUNTING MOUNTING
HOLE | | 2.625) | HOLE
1 I 3
—_ — . —_ — — “_ —_— — — | —_— e e ‘ —_
I I |
(2.5)
| 125 |4 >
| ' |
_ _ _ _ Y R & A _ _ _
Z_ HORIZONTAL CENTER LINE i } } I
| @=5) 1.25 |
|< 2.5 >| - |
| 2.625) Y
— . - - - - - - - 4= - _ _ . _
MOUNTING | | MOUNTING
HOLE | " HOLE
2 i | a
|
A
1

Locate BNC feedthroughs (Pomona # 3846, or equivalent) at convenient panel
locations as determined by cabling requirements.

MOUNTING ASSEMBLY [1 OF 4 LOCATIONS SHOWN]

BACK EDGE F

figure 10 above

/* end */

. R
OFWNDXS  yiaster R AR WASHER

NUT N[ |A NIt
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MWDX.-5

END OF

ENDOF  RACK PANEL



