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MWDX-4 & Mini-MWDX-4 Series
Phasing Units

Mark Connelly -= WALION DX Labs
38 William Road -—= Billerica, MA Bl866
11 OCr 1385

Thip article describes the construction and use of two similar
series of anterra phasing unita for reception enhancement. Previous
rodels tuilt here had incorporated two hamemade transformers and several
cther camponents not readily available in retail electronics outlets.
This new design eliminates such custam comporents in addition to
cffering, in most applications, improved performance over earlier
designs.

These units allow the operator to phase-cancel a dominant
{interference, or “"pest.”) signal and thereby receive signals which
were formerly covered by the QRM. The phasing scheme can produce &
cardioid (unidirectional null) pattern, the null bearing of which is
electrically steerable., Two antennae are rejuired: these are typlcally
two end~fed longwires of comparahle length.

A two—wire phasing unit conaists of two antemma-tuners with outputs
that can be combined in both additive and subtractive modes by means of
a seitchahle-phase (8 / 188 deg.) transformer in the output leg of one
of the tumers.

Each tuner conaists of imput coupling (the S4 "Length Switch®
and associated components), a parallel L~C tank circuit with a low/
mediun-impedance output "tap* on the inductance (done by means of an
inductive voltage-divider in this cmse), and a tank-shunting pot which
adjusts the Q and the output level of the tuner. Antennae having a
predominantly capacitive component to their reactance may be tuned with
SA get to “Short” or “Nommal®; anternae (typdcally longer wires) having
a large inductive or resistive impedance component ghould be tuned with
Si pet to "Long". The "Long" position shunts each wire input with a
188 ohm reaistor, causing same signal attenvation. This is generally
not a problem as longer wires that require the "Long® position usually
provide more signal than needed anyway. Wires with R and/or L-daninated
impedance could be coupled to the tanks inductively, but this would
make the circult more complicated than desired; the improvement in signal
coupling would be of minor worth.

Before phasing (nulling) can begin, each tuner must first be
adjusted independently for peak signal at the frequency of operation:
this is done by setting the S2 Punction Switch to the position
oorresponding to the single tuner being adjusted, the Sl Frequency
Range (inductor) Switch to the appropriate range setting (per look-up
tahie), the associated pot to its maximm Q/maximm level setting,
and the tuner's variahle capecitor to the position producing the
strongest wanted-frequency signal.

Onoce the two tuner-output lines are in a peaked conditiom, the
pot on the tuner yielding the stronger signal fram the station to be
nulled must bte adjusted so that the "pest® station level is egual on
both tuner output lines. Actual nulling may then commence.

The S2 Runction Switch is set to the Null position: this combines
the outputs of the two tuners. Whether this combination is additive
or subtractive is determined by the S3 Null-Type switch which is wired
to the pecondary of the TAl phase-reversing transformer card. The 3
position ylelding greater "pest” signal reduction is the position to
be used. MNilling requires phase-shifting of the signal on one of the
tuner output lines. ‘The tuner whose pot is set to the hicher—Q msition
can be shifted more than the other tuner; therefore, the higher-Q
tuner i chosen to be phase-shifted. The shifting is accomplished
by offsetting the chosen tuner's variable capacitor fram its initial
(peaked) position. A significant null is uswelly attainahle with
this adjustment; further fine—tuning (as outlined by the cperating
procedures later in this article) is sometimes needed to cet the
maximm null cbtainable. Formerly subdominant slgnals occagionally
are reduced in abeolute strength when the "pest" is nulled; however,
the wanted-signal to "pest® ratio is almost always improved dramatically.
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Reduction of wanted subdominant signals is generally minimal if
there is a substantial difference in great—circle bearing between the
wanted signal () and the signal being nulled. Use of Beverage-length
-aerials also reduces the likelihood of mutual cancellation. The argle
(horizontal and/or vertical} between the two wires used is mot overly
critical: useful nulls have been obtained with parallel wires, wires
at ‘a right angle, wires in opposite directions, and wires separated by
just about any cther angle.

Parallel Beverages, one terminated and confiqured to favour a
particular target area (e. g. Africa), and the other unterminated,
are sid to give particularly good results, especially when the
locality chosen has salt water in the direction of desired DX and
hlockage (hills, mountains, lossy ground) towards *pest” domestic
stations,

At this point, it is worth mentioning that the gignal ("station®)
to be nulled can be a local noise source (e. g. light-dimmer, TV} rather
than an actual signal from a ocawmmications transmitter. The berefits
of Buch a system should be cbvious to those irwolved in weak-signal
reception on frequencies belos 5 Miz - e. g. the 168-m. ham, the Trans-
Atlantic broadcast—band DXer, the LOWTER hand operator, and the tropical-
bands shortwave buff.

Nulling by means of a phasing unit has certain similarities to

obtaining a null by mechanically rotating a directive antenna such as

a loop or a Yagl beam, despite the fact that the patterns of a two-wire
phaser, a loop, and a Yagl are all different. The createst similarity
regards stability of a null. A null will always be more stahle if there
is stability in horizontal and vertical arrival angles of the signal to
te nulled. HRigh-angle skywave, by itself or mixed with groundwave, is
notoriously difficult to keep nulled because of the rapid arrival-angle
variations and the multiple paths usually involved. Low-angle skywave
and pure gromdvave can be nulied to & greater depch (with less neea ror
re-adjustment of nulling controls) than that of short-skip.

MDX-4 and Mini-MADX-4 peries

MATX-4 series phasing units are housed in chassis measuring 7" x
€% x 3" (17.8 x 12.7 x 7.6 cm). Mini-MDX-4 series phasing units are
housed in chassis measuring 5" x 4" x 3" (12,7 x 18.2 x 7.6 am).

The MADX-4 series offers built-in amplification capability; the
Mini-MAIX~4 series units are passive. Mini-M/DX-4 units are intended
for urban-site applications: those for which use of a broadband-amplifier
18 not recommended because of the potential for overload. If qain is
desired at high-signal-level sites, an extermal high-Q / high-dynamic-
range TUNABLE output amplifier should be placed between the phasing
unit's output and the receiver's input.

Poth peries of phasers offer twe-wire phasing capability; in
addition, loop vs. wire capahility is offered on the MADX—4 series.
The 1oop to be used must have certain modifications (this is discussed
later in this article).

Individual models are designated MYDX—4A, MADX-4B, MADX—4C, MWDX-4D,
Minl-MADX—4A, Minl-MADX-4B, Mini-MAD¥-4C, and Mini~MVDX-4D. The letter
suffix refers to the frequency range. Figures 1A through 1F and 2 show
the wnits’ circultry. Tahle 1 illustrates the relationship of letter
suffixes, inductor values, frequency ranges, and Sl switch positions.
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/4’ 72 ___q — g All inductors are standard values of moulded minfature inductors

available fr
f Fiaore 2 \ {aviics Te HwDL-4 ) rom Mouser Electronics (Santee, Qi) and other vendors.
—_— - By the atove table, it can be seen that a "
MADX~4D"
B8A-8  Brosdband Amp. Cacd SEALAN e el o orte tren ) 50 10 e ety i
m tau 168 through 38 metr tromd
. vz Tuden €Y 120 through 60 Lores) tropical bands fram
Scheswmatie ey through :l;?]metxgit_res' #pd international aroadcast bands fram 49
. - . e Asu BLY DOkAw NG ) The next . -
T LTI Serlen OF Thasing e pory e LAl the M
tahles may be found after the o ratt . ' o +ing
10 ) the oonstruction of the Thasec pe ng section. Information reqarding
. . - - S 18 an appendix to this article ’
A S I -
P2y )
=5 ;[; ;"‘F I3 o Operating the MIDX~4 and Mini-MiDX-4 series Phasing Units
I T.
TA g; (K C* -
\b.ﬁK JmF /* The techniques outlined belav should first e practiced on
groundwave signals during the daytime. This condition yields
<l a2 the steadiest nulls; therefore, it is the appropriate condition
puF at mrse L) CIE‘F . to allow a new phasing unit user the ability to qain fam{liarity
RF ¥ ' w94 2248 1/ PS5 with phasing procedures and the feel of the controls. Practice
IN H "' A —O RF frequencies should have 2 groundwave stations, one about 25 dB
N : 2t our stronger than the other. */
R 5 f
18K S,a 330 /* The "pest station” to be nulled need not be an actual broadmast
RF GNO, * n signal. Tt can be a man-made noise source (such as a light-dimmer
powel‘a'h or TV sweep circult) covering wanted signals. */
CHASHS NPy RY4 lcf P/
270 luF Two-¥Wire Phasing with the MJDX-4 Phaser
Pz ‘—' Lo
p.‘_‘,' ;;5 )
’ 1.8 Initial Set-up
P& o ——
ComMPuNnENT DES'GNATIUNS oNn RBBA-3 caro ARE
SEPARATL  ENT(1ILY FROM  MAIN PHALING LNnIT CoMPONENT 1.1 Set S5 (Amp., switch) to "Off*® initially,
PESIGNATIONS. Connect 9 V battery to J6 battery clip.
‘/; w20 A& (J.,w..l...f 3 2,4, Ro) 1.2 Conmect wire ant. #1 to J1,
9.1 b SO0 M2 1.3 Conmect wire ant. #2 to J2, The two wires should be of aimilar
TABLE 1 e ’ length. For frequencies of 588 kBz or less, 30 m. / 108 ft, ls the
———— minimum suggested length of each wire; for freguencies above 588
kHz, 15 m. / 58 ft. is the minimm suggested length of each wire.
Inductors to be used on S1 (Fregquency Range Switch)
1.4 Connect output catle fram J4 (or J5) to receiver.
Unlt Suffix: A B c D 1.5 Set S Line~2 Input (Loop/Wire) select meitch to Wire.
Preq. Range, 148-380, les-6o8 448-2300 156p-19009 1.6 Set S4 (Length Switch) to Medium, unless each wire 1s conaidered
kBz (approx.): 488-2968 - to be short (shorter than 58 m, / 164 ft. at freq, <= 588 kHz, or
shorter than 25 m. / 82 ft. at freq. > 588 kAz.). If antenna wires
Inductor are considered short, set S4 to Short.
L ¢'s (——~ INDUCTANCES in Ul ——>
m——— 1.7 Set R3 {Output Level Pot) to max, level / fully OOW setting (knob
inter at 8:68).
1,13 4788 15000 569 47 P
1.8 Oonnect earth-ground (or mains / cold—water-pipe ground) wire, if
2, 14 2208 6808 338 22 availahle, to J3.
3,15 393 3308 180 18
2.8 Prejquency-Range Switch (S1) Settd
4, 16 183 1588 1pe 4.7 — -
5, 17 82 689 56 2.2 2.1 If you have an MIDX-4A, set S1 according to the Table 2,
6, 18 39 338 33 1.8 Table 2 MIDX~4A / Mini-MVDX-4A Prequency Range Chart
Operating Preg.(kHz) Sl position "(lock" pos. of knob pointer
7, 19 1860 3300 120 19
8, 20 470 1508 68 4.7 143 to 188 1 9:30 (fully OOK)
. 18 to 300 2 19:38
9, 21 82 689 9 22 450 to 6208 3 11:30
620 to 858 4 12:30
18, 22 39 338 22 . 1.8 858 to 1388 5 1:30
1388 to 2808 6 2:38 (fully GOW)
n, 23 18 158 12 0.47

1012, 24 8.2 68 6.8 .22
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Different: tahles for other il groupe f(e. g. B, C, D) should
be prepared by the pbasing unit user. This can be done by
experizentation or cn be computed rougtly by the BASIC program:

18 PRINT *(to stop program, enter 8)°

28 INFOT *Inductance (ul) of SIA coil selected®L

38 IP L=¢ THEN 148

42 O=338\GOSB 7(NPRINT™Min{mm frequency = *;p)* kuz®
58 O=158\GOSIB TH\PRINT"Maxixam frequency = *3P;" kHz*
68 PRINT\GO D 1¢

78 P=159155/((LC)“.5)

88 RETIRN

188 BND

3.8 Line 1 Tune

————

3.1 set Rl fully OO0 (pointer at 8:89 / mx. level),

3.2 set 82 (Punction Switch) to Line 1 (11:88 / fully OON) pogition.

33 Set 3 to half-meshed (9:80 on knob pointer) position.

3.4 Aust A for maximm sicnal at operating frequency.

3.5 If a peak camnot be cbtained, set the $4 Length Switch to its
"next longest Position® (medium 1f {t had been on short; long if

it bad been on meun), then repeat step 3.4. A suitahle peak
ahould now be cbtatined,

4.6 Line 2 Tune

——
4. st R fully QW (pointer at 8;88 / mx, level).
4.2 Set 2 to Line 2 (12:00 / centre) position,

4.3 Mjust 2 for maximm signal at operating £ requercy,

5.8 Level Comparison / Bnalimation

S.1 beerve S-meter or andihle eignal level of statian to be nulled
as you set 82 to 1 and then to 2.

$.2 If the signal moted with §2 on 1 is stronger than that noted with
8 an 2, adjust Rl unti) the levels seen at both the 1 and the 2
poxdtions of S2 are the mame. If you adjusted Rl, o to
section 6.8,

5.3 If the sigml moted with 52 on 2 is stroncer than that noted with

S2 anl, alust R unti} the levels seen at both the 1 and the 2
positions of 2 are the suve.

6.0 Null-Type Switch (53) Setting

6.1 et Puncticn Switch (S2) to Rull rosition (pointer at 1:88 /
fully o).

6.2 Set Rll-Type Switch (S3) to Rull-n and then to Null-b
while cbeerving S-meter or andible signal level. leave S3 on the
poaition which ylelds the greater null of the uwanted “pest®
station (i. e. leave S3 on the posdtion with the weaker pest
station aignal / greater evidence of subdxuinant station(s)).

7.8 Nilling

7.1 Mjust the capacitor on the line corresponding to whichever Pt

(Bl or R2) s still set at its initlal fully-oow setting, (C1
cortesponds with Rl, C2 with R). If toth pots are at fully oW
(no difference in line 1 & 1ine 2 levels had been noted in
section 5.8), start by adjusting Cl1,
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[What you are adjusting-for 18 maximm mal of the “pent® station:
that is, estahlishment of the paximm 1atio of wanted (previously-
subdaminant) signals to owanted “pest® signal.)

7.2 Adjust the pot on the line oprogite that of the capacitor you just
tweaked (e. g. adjust R2 if you just tweaked C1) to deepen the null
further. If the null depth is beat with that Fot fully OW, leave
it there and see if adjusting the other pot will deepen the null,

7.3 Rake mall successive adjustments of C1, 2, and whichever ot

was lnedluttna:epLth.umxinnmnl depth has been obtained.

Use C3 (Mull Vernier), if necessary, to achieve the final apount
of pest~cancellation attainahle. Subdoaminant signal (a), if fxesent,
should now be avdible with greatly dimirished intecference.

8.8 Implification

8.1 If the desired aignal(s) left after nulling the wwantec-dominant
signal are too weak for adequate reception, perform the steps which
fallow in this section.

8.2 Set K3 to minimm output / fully OV (pointer at 4:08) .

8.3 Set S5 (Aup. awitch) to "On”. Gradually bring R3 succesaively
ON, increasing FF outpt. Set JG am far CO¥ a8 you can without
intreducing spurious mixing respinees frum stations not on the
frequency of operation. In rura) areas, full-gain amplifier
operation (R3 at max. level eetting) should be achievable without
the introduction of "spurs®: maximm realisable mmplifier gain ia
apxoxdmately 28 a8,

8.4 Slicht re-adjustments of the controls - (Rl or K!) and (C3) - xay
be needed to cbtain the greatest mil) depth on the “pest” tion.

Loop va. Wire Fhasing with the MIDX~4 Fhager .

Pollow two-wire procedure with fallowing changes:
Before sectiaon 1.8:
/* Note: Loop to he woed sust have
2) a O-spoiling pot shunting the L~ tank (value = 18K or 25K,

linear taper). This pot should be amhle of belng switched
in or out by a toggle awitch (to be referred to as the Q-avitch).
R

b) a tank-shunting Q-spoiling £iwed resistor (18K or 15K) that an
be aitched in or ot (by Q-ewitch)y and a ron-Q-spoiling level
(emp. qain) pot.
The pot used will be referenced as the Loop Fot, W/
Section 1.8 changes (steps replace those of same number) ...

1.3 Connect loop's output cahle to J7. Initially set loop power
ewitch to cff,

1.5 Set S6 Line-2 Input (Loop/Wire) select svitch to Loop.
(No charges to mections 2.8, 3.0
Section 4.0 changes (steps replace thoee of same nunber) ...

4.1 Turn on loop power. Set loop's Q~mwitch to Bigh-Q position.
Set loop pot to max. level position.

4.3 Adjust loop tuning cap. for maximm signal at operating frequency)
then eet Q-awitch to LawQ.

Bection 5.8 change (step replaces that of same nunber) ..
5.3 If the signa) moted with S2 on 2 is stronger than that noted with

2 on 1, adjust the loop pot until the levels seen at both the 1
and the 2 positions of S2 are the same.




(No changes to section 6.0) 4—' 72 'q "”;

Section 7.0 changes (steps replace those of same number) ...

7.1 Adjust the capacitor on the line corresponding to whichever jot
(Rl or the loop pot) is still set at its initial max. level
setting. (Cl corresponds with Rl, the loop tuning cap. with the
loop pot}. If both pots are at their max. level settings
{no difference in line 1 & line 2 levels had been noted in
section 5.8), start by adjusting Cl.

[What you are adjusting-for is maximum null of the "pest® station:
that is, estahlishment of the maximum ratio of wanted (previously-
subdominant) signals to uwanted “pest” signal.]

7.2 Adjust the pot on the line opposite that of the capacitor you just
tweaked {e. 9. adjust the loop pot if you just tweaked C1) to
deepen the null further. If the null depth is best with that pot
at its initial setting {e. g. fully OO4 for Rl), leave it there
and see if adjusting the other pot will deepen the null.

7.3 Make mmall successive adjustments of Cl, the loop tuning cap., and
whichever pot was used last in step 7.2 unti) maximum null depth
has been obtained. Use C3 (Mull Vernier) and alight physical
re-positioning of the loop, if neceasary, to achieve the final
amount: of pest-cancellation attainable. Subxbominant signal{m),
if pcesent, should now be audible with greatly diminfished
interference.

Section 8.8 change (step replaces that of same number) ...
8.4 Slight re-adjustments of the controls - (Rl or the loop pot) and

{C3) -~ may be needed to obtain the greatest null depth on the
"pest” station.

Two-Wire Phasing with Mini-M/DX-4 series Phasing Units

Pollow the MIDX-4 peries Two-Wire Phasing pcocedure with the following

changes:

Change all references to MWDX~4 to read Mini-MADX-4.

Delete steps 1.1, 1.5, & 1.7,

Change step 1.4 to read as follows:

1.4 Connect output cable from J4 to recelver or to input of optional
external avplifier (tuned or broadtand) whose output feeds the
receiver. If an external ampliffer is used, set its function
mwitch to “Off/Bypass” until section 8.8.

Section B.9 header should read:

8.8 Amplifioation (optioral)

Delete step 8.2.
Change step 8.3 to read as fallows:

8.3 If you have an amplifier or active tuner in the line (up to row
this has been in the "Off/Bypass® mode), set it up to amplify the
phaser's output. Adjust active tuner controls, including
regeneration if present, as if tuning a wire antenm. Adjust
level control on ampliffer or active tuner, if necessary, to
prevent spurious responses, (werloading, or oscillation.

Tatle 3 Fole List for MIDX-4 series phasing units

BQX USED = 7° X 5" X 3° (Mouser stock ¢ 537-TF-782)

X = horizontal distm, in inches, from the vertical centreline
(VL) on the side observed. Negative values of X are left
of VQ.; positive values of X are right of VCL.

ik

Y = wrtical distance, in inches, frem the bottan horirontal

edge of the side otwerved.

D = hnle diameter in inches.

LEPT IDE

Bole Oomp. Description X Y D
4 Deasig.

[ — ———
1 o Rull Vernier Cap, - shatt -1.375 1.125 9.28
2 J Line 1 Wire Ant. ban.jack -8.75 é.5 2.3125
I »n Earth GND In ban.jack 8.8 8.5 8.3125
4 J2 Line 2 Wire Ant, ban.jack 8.75 8.5 9.3125
5 S Length mwitch - tab -6.25 1125 a.113
6 S4 Length awitch - ghaft 8.0 1.125 8.25
7 Q QO B/W - int.lug 8.625 1.125 £.113
8 J7 Loop In - BNC jack 1.375 1.125 8.375

TOP SIDE

rounting holes on A & C2 must be tapped to 6-32 threads.

Bale Comp. Description X Y D
4 Deaig.

_ — ———
1 a Line 1 Tune Cap. - /W1 ~2,75 3.838 0.4
2 a Lire ] Twne Cap. ~ ghaft ~2.5 3,375 8.5
3 Q0 LinelTwmeCop. - BWZ -2.15 2912 8.4
4 ] Lire 2 Tune Cap. - BW 1  -2.75 2.988 B.14
5 @ Line 2 Tune Cap. - shaft -2.5 1.625 0.5
6 c2 fdne 2 Tune Cap. - /W2 -2.75 1,162 B.14
7 ® Lire 1 Pot - tab -1.125 3,75 B.14
8 R Lire 1 Pot - ghaft -2.8125 3,75 9.3125
9y s Mll type awitch - tab -1.8 2.5 9113
w = Mull type awitch - ghaft -2.75 2.5 9.25
1n [eed GO A/W - int.lug -8.1u75 2.8 08.113
12 R Line 2 Fot - tab -1.125 1.25 .14

13 R Line 2 Pot - ghaft -8.8125 1,25 #.3125

14 s Preq.Range awitch - tab 8.e 3.5 .14
15 a Preqg.Range awitch - ehaft 9.5 3.5 0.375
16 2 Punction awitch - tab 8.9 1.5 0.14
17 =2 Punction awitch - shaft 8.5 15 0.375
18 Al BBA-B Amp.Card - B/W 2 2.8 4.5 #.113
19 Al BBM»B Mxp.(ard ~ B/W 1 3.0 4.5 0.113
20 A BBA-B Amp.Card - B/W 4 2.0 35 0.113
21 Al HBA-B Nmp. Card - B/W 3 3.8 3.5 0.113
22 kv Fhase Reverser Card- AW 1 1.875 2.4 0.113
23 n Phase Reverser Card- B/W 2 1.875 1.6 9.113

24 B Qutput Fot - ghaf't 2.875 2.8 £.3125

25 i) Output Fot - tab 3.1875 2.8 0.14

26 £ Wire/Loop switch ~ shaft 1.875 8.625 .25

27 % Wire/Loop switch ~ tab 1.875 8.375 #.113

28 s dmp. /O switch - shaft 2.75 8.625 §.25

29 s M. OEE ewitch - tab 2,75 8.375 8113

RIGHT SIDE

Hole Qomp, Description !

t Dealy, ption b 4 4 D

—_— — — ——— e e
1 J5 battery holder - R/w 1 ~1.87% 1.9
2 X% battery halder ~ AW2 .18 1.0 FtH
3 Cle B+ in feedthrough cap. e.e 185 9,188
4 gn GND B/W ~ ext.lug e.75 1.1875 9.113
5 tl& RF out to RX - BNC jack 8.0 8.5 8.375
6 J5 RF to car RX -~ AW 1 1.5 1.288 B.14
7 J R to aar RX - body 1.5 0.894 8.5
8 I RP to car RX -~ AW 2 1.8 8.5 814

15
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Tahle 4

Hale List for Mini~MiDX~4 peries phasing units

BOX USED = 5% X 4* X 3" (Mouser stock ¢ S37-TF-779)

X, Y, D parmmeters are as defined in Tahle 3.

LEFT SIDE
fole CQomp. Description X Y D
¢ Desig.
1 a Null Vernier Cap. - shaft -1.375 1.125 0.28
2 J1 Line 1 Wire Ant. ban.jack -8.75 0.5 8.3125
I 3n Farth GND In ban.jack 8.0 0.5 8.3125
4 J2 Line 2 Wire Ant. ban.jack .75 8.5 8.3125
5 4 length awitch - tab 8,25 1.125 8.113
[} S4 Length awitch ~ shaft 8.0 1.125 8.25
7 Gl G H/W - int,lug 0.625 1.125 8.113
TOP SIDE
¥owunting hales on Cl & C2 must be tapped to 6-32 threads.
Hole Qomp. Description X Y b
4 Dealg.
1 [} Line 1 Tune Cap. - AW 1 -1.75 3.338 8.14
2 a Line 1 Tune Cap. - ghaft -1.5 2.875 8.5
3 cl Line 1 Tune Cap. - /W2 -1.75 2,412 8.4
4 c2 Line 2 Tune Cap. - AW 1 -1.75 1.588  0.14
[ Line 2 Tune Cap. - ghatt ~1.5 1.125 0.5
6 c2 Line 2 Tune Cap. ~ A/W 2 -1,75 8.662 8.14
7 R Line 1 Pot -~ tab -9.125 3.25 8.14
8 R Lire 1 Pot - ghaft 0.1875  3.25 9.3125
9 ] Mull type awitch - tab 8.9 2.8 8.113
18 3 Null type switch - ghaft .25 2.9 8.25
n [er] GND H/W - int.lug 0.8125 2.8 8.113
12 R Lire 2 Fot - tab -.125 1.0 0.14
13 R Lire 2 Pot - ghaft 9.1875 1.9 8.3125
14 s Freq.Range switch - tab 1.0 2,75 8.14
15 s Freq.Range switch - ghaft 1.5 2.75 9.375
16 2 Function ewitch - tab 1.0 1.8 8.14
17 2 Function awitch ~ shaft 1.5 1.9 0.375
RIGHT 351IDE
Role Comp. Description X .
¢ Desig. ¥ o
. —_— —_ —
1 m™m Phase Rev. card - A/W 1 ~0.875 1.3 8.113
2 m Phase Rev. card - H/W 2 ~0.875 9.5 8.113
3 RP Out ~ BNC jack 8.9 8.5 8.375

Partg Lists for MIDX—4 and Mind~MiDX— rhasing units

Tahle 5 = "upper level® of electrical & major mechanical components
Table 6 = TAl phase-reversal transformer card subassenhly ux;;nmm‘

Table 7 = Al (EBA-B) broadiand-ampl if ier subassembly ccmorent
Table 8 = mall hardvace il SRl components

¢ = MX—4 only $ = Minl-MDX~4 only

Vendor Abbreviations

—

DK = Digl-~K = P. 0. Box 677 = Thief River Fall
ML = Mini~Circuits Lab.~ 2625 E. 14th St. - Brooklyn, Ny 112‘:'5 e
MX) = Mouser Electronice- 11433 Woodside Ave,~ Santee, (A 92671

NBY = Newark Electronics- (many locations)

RS « Radio Shack = (many locations)

Table 5 = “upper level” of electziaal & major mechanical components

CQomponent Description Vendor Stock ¢
Designation
BOX
§ - chassis box (5"X4"X3°) MU S37-TF-779
¢ - chasaia box (7°X5°X3%) o] 537-7F-782
SUBASSI2BLIES
* A broadtand amp. sutmss'y (see Tahle 7}
TAL hase-reversing xfmr.card [see Table 6)
QONTRAL.S
a 18-365 pF var. capacitor MU 52¢~M-227
c2 18-365 pF var. capacitor MU 524-A1-227
[ox] 2-25 pF var. capacitor MU 53p-189-9569-1
R 18K 1inear-taper pot MU 3lcréel
.73 18K 1linear-taper pot »wo 31048
* R K audio-taper pot M 31(B305
2 4~pole, G-pos. avitch M 1eWR8 46
ool 4-pole, 3-pos. avitch oy 10vm0 43
< DPOT on/on toggle awitch RS 275663
S4 DPDOT on/off/on toggle RS 275664
* 55 JPOT on/on toggle awitch RS 275661
* S5 SPOT on/on toggle ewitch RS 275662
JACKS ~ CONNECTORS
J banana jack (red) RS 274-662
J2 banana jack (red) RS 274-662
J3 barana jack (black) RS 274-662
J4 ENC jack RS 278-185
% J5 Potorola jack Mo 16R1187
* J6 battery halder (Keystone 1298) MOU 534-129%
£ 33 BNC jacx RS 179 - BS
ELECTRICAL COMFONENTS
* Bl 9V battery RS 23-553
c4 68 pP mica capacitor o ME232-1580-868
S 189 pF mica capacitor nx ME232-1581-108
6 68 pP mica capacitor 3] ME232-1581-868
[or} 188 pF mioa capacitor o) ME232-15801-188
(o] .1 uP wonolithic cap. DK P525
o} 39 pP disc ap o 218839
* Cl¢ 1088 pP feedthrough cap. NEW 1972861
* cll .1 uP monolithic cap. DK M525
Ll through L24 MX [see Tahle 1 & catalogue]
R4 100 otmn resistor RS 27:1-!12
B 180 ohm resistor RS 21‘1-312
* RS 68 chm resistor RS 271-018
* R 680 ohm resistor RS 7182
KNGBS
[

e

knob for Cl1
knob for €2
knob for €3
knob for Rl
knob for R2
knob for R3
knob for Sl
knob for S2

gazgazas

274415 (pk 2)
274415 (pk 2)
274-415 (pk 2)
45KNB13
45KNE13
45KNB13
ASKNO13
45KN213

17



‘Ible 6 = TAl phase-reversal transformer card subagsemhly components

Designation(s) Description Vendor Stock Qty.
ji ] perfboard(0.6"x1.2%) RS 276-139% (cut) 1
m, R 4-40 x .25 screw DK H142 2
0, » 449 x .5 spacer M 565-2332 2
Hl #4 split lockwasher MU 572-008649 1
7] #4 solder lug o] 565-1416-4 1
P1,P2,P3, flea~clip .842* MU 574-142~1/180 4
7 1:1 RP transfonmer ML -6 1
L bus wire RS 278-1341  appeox. 6°

Table 7 = Al (BBA-B) broadband-anplifier

subassembly components

The constriction outline is &g fallowss
Pregaration
a) Ensure that work area is eguipped with comron electronice-

y aspenhly tools.

b) Gather parts required (see parts lists, schematics).
c) Make a (opy of this article to keep at the workbench for

posaible marking-up / checking-off parposes.

Chasal g-Drilling
a) Ensure that hale list 15 adjusted (if necessary) if you have

substitited components different from those on the paris lists.

b) Use an accurate araftsunn's steel ruler and a acriber / wel to

draw 1°-smoed X & Y coordimee grid 1ines on the top, the
left gide, and the right aide of the chaszis tox to be used.
Coordinate conventions are defined in the hole lista,

Designation(s) Description Vendor Stock ¢ Qey.
BD perftoard(1.4°x1.4%) RS 276-13% (cut) 1
Cl; of, (5, 06 .1 uP momo. cap. DK P525 4
2 18 uF/25V tant. cap. DK P2049 1
« .81 uP cer. disc cap. RS 272-131 1
0, 82, B, M 4-48 x .25 scxew o' 4 A142 4
Hl, B2, 13, M4 4-40 x .5 spacer MU 565-2332 4
], 52, B, 84 44 split lockwasher Yo 572-88649% 3
4 #4 solder lug MU 565-1416-4 1
Fl, @2, 13, flea—clip .B42° MO 574-142-1/138 } 6
M, 5, P§ . . .

[} 23984 NN oK 20994 1
c2 MPS918 NPN X MPS918 1
R, B 18 chm res. RS 271-1361 2
2 6.8k res. RS 271-1333 1
R3 1.8K res. RS 271-1324 1
M 278 dw  res. RS 271-1314 1
R6 1K res. RS 71-132 1
R 478 am  res. RS 271-1317 1
R8 330 om res. RS 2711-1315 1
R 22 om  res. RS 271-985 1
W bus wire RS 218-1341  approx. 1

Smll hardvare

{* = component only used on MWDX~4 secies)

c) Mark each hole locus with scriber. Dig the scriber into the

e) Drill all holes with proper-size bdt, per hale list, loles

NOTE: Monting hardvare is suppl ied with the following
Cmponents: C3, J1, 32, J3, K, *J7, ”, K, * A3,

metal enough that a amall drill kit (e. g. .113%) will mot alip.

d) Drill each hole initially with a amall drill Kit: e. g J113°,

to be larger than .25" should probahly be drilled with a ,25"
bit as an interim measure to revent slipmmge of larger bits.

Component Preparation

Capacitora C1 & C2: Use a §-12 t=pper to tap put

a) Variable
threads in) the momting holes identified by Pigure 3.

Figere ¥ .
-__’FC;" (SHAFT-END) VigEwW OF VARIABLE CAPACITORS
SHOWING MOUNTING HOLES TD BE TaAPPED

} MO TINC, toekS

81, 82, S, 54, * 85, * 56, knobs, and chassis box,

‘The builder should have a god stock (min. 20 pleces / {tem)
of each type of hardvare in Tahle 8.

‘Tahle 8 exall hardware

——
Description Vendor: Stock ¢
4-43X.25° screw DK H142
448 nut DK 16
#4 snlit lockwasher MO 572-80649
#4 solder lug Mo 565~-1416-4
6-32X,25% screw DK H154
6-32X,375" screw DK HLS6
6-32 mut DK 120
46 split lockvasher M0 572-00658

(S

”
] @m\ﬂ 0. 443
. i X
' | 0. 463"
® - o * - - -
PLATES - | ] ‘I
o Mor 1o scars
ot 2. _SCALE
-
0.15 "

MISC. - bus wire, hook-up (insulated) wire, max. ahle,
twisted-pair wire, solder — "AS REQUIRED"

APPENDIX

Building the MiDX-4 and the Mini-MiDX-4 peries of phasers

Most construction rotes & documentation (other than the previous
hale 1ists) apply to both series of wnits, If a note applies to only
one series of unit, it will be identified as such.

Step-by-step instructions (3 la Reathkit) are ot included, as
this is intended to be a project for people with at least a modiam
of “havetxewing® experience,
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b) Al subassembly: Assemhle T1 tranafarmer & hardrare onto

#.6° x 1.2° vectortoard as sham in Pigires 4, SA, and 5B.

€) K Prequency-Range Switch: A e ind s Ll th 24

{per schematic and Table 1) onto &1, Buitch Position 1
({lowest frequency range) is fully comterclockwise (OW)

If switch is cbeerved fram the shaft gide. Keep lead lengths
as ghort as posalble; try to minimise volime ocxupded by

8 and its inductors, .

a) [MiX—4 meries only) BBA-B Bruadband Auplifier Card subnsaemhly;

Asgaphle the BBA-B Amp. (ard (refer to fallowing Pigure 6 and
previous Pigure 2 and Tahle 7). An Intermational Crystal
Manufactizing BAX-1 ampl{fier may be eubstituted for the BBA-B)
bovever, the HBA-B has smewbat petter dymamic range and better
pert into low-imp ® outputs than the BAX-1 has.
EBA-B hardiare agsemhlies B/W 1, 2, & 3 are the geme as that
deplcted by Pigure 5A; assembly /W 4 is the mame as that
ceplcted by Figure 58. ‘'he same B/W assamhlies may be employed
if an I. C. M. BAX-] amplifier curd is to be ingtalled instead, .

19
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(BACK) Sipg OF BoARD

COMHMPONENT DCS (GNATIONS
FROM  THE DES«GNATION §

ARE A SEPFARATE enTITY
OF MAIN -ASSEMBLY COMPONENTS,

21

e e o




— T ————————

4

r 4. Qmponent ¥ounting

a) Mount Cl1 ang €2 per hole list ang Figure 7,

Figure 7

——

=
# & sePur LOCK WA MER

Exploded view, 01 ¢ ¢2 rounting /W
(2 locations Per aapacitor) "

Y ) 6-32
THRE ADED
MOUVNTING
@ M tﬂ - \/ h
|
6-32 }25
SCRE " ( '\\

Exfitioon SHAET $1Dg; “'::,':\nn

~ INTRAOA O\ <Soe

CwaAsyig

cl [MIIX—~ secrieg only) Mount

d) Instal} grounding hardvare assemhlies (gee Fig

at lod called out on hale 1igt
Figure 8A

QD AW - 1nt, Lug

Crtagpgy g
Exmniog

a”
4+-40 ~ur
/ HLAD OF
?{}DKJS
_ | H77- ol
el SHAFT ofFF 2 “\
HEav ofF . 4-4ox, 25" FHAFT oF
3035 Sekew 4-40 < 25"
IRE SCRy
Wt InrEauAL hind
TOOIN S0LpiR
Ly

e} [MDX4 geries only}
per hale 1ist,

(BBA-B or BAX-1) ca Soemb)
in the same manner used to molnt the TAl card st

» (4 locationg)

ures 8A & 8g)

Flgure 88

————

GO YW - Bt Luyg
SHASE,y

Exnmwre wrreon

“-40
P (7% 4

(Y wF rureRunC
TUTROAM SoLdeR Lug,

Install Xeystone 1299 battery halde

: Uoe the two mounting haleg ap the end cx'rrhe(m
battery holdec OPposite that of the teminalg,
depd cted by Flgure 9 at each momnting hale,

Plgure 9
EXPIDE View
4-9¢ x .25 i
SCREw \ ner
#4
SPuT LOCKWASHER,
flaT \
Ny (8asL)  gxreriop Ivreqor
ive J .
BATTERY polbeg OHASSIg
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5.

£) [MWDX-4 only} Mount Motorala jack (J5) in accordance with
Figure 18 and hale 1ist (2 mownting loaations) .

Pigure 10
EXPLODED V€W
_6-32 NuT

)

&l
10N

&2 835" rel .
e SPUT LOCKWASHER
ORNRKEFQL  soicee nTE IO
P-4 TRESinAL Exnen0g
ISP e CHASTIS

g) Assemble all other comporents (refer to hale list, schematic,
and parts 1ist) with the mounting hardvare suppl ied with theee
jacks, pots, switches, etc.

h) Install kncbe (as indicated by parts list) on all appcopriate

controls. FPointer orientation should confom to Table 6.

Table 6 Control Orientation Corwentions

* = WIDX~4 series cnly

S short = left / mediun = centre / long = right

a fully open (Onin) = 12:28 / fully meshed (Qnax) = 6309
Cl fully open (Cmin) = 12:80 / fully meshed (Omax) = 6:08
c2 fully open (Ondn) = 12:80 / fully meshed (Cnax) = 63188

max.level = fully OOV » 8:98/ min.level = fully OV = 4:84
" max.level = fully OOW = 8:89/ min, level = fully O¥ = 4108

max.level = fully OOF = 8:88/ min,level = fully OF = 4300

Null a = left / Mull b = right .

range 1 = fully O34 = 9:30 / range 6 = fully Of = 2:39

Line 1 = 11:88 / Line 2 = 12:88 / N1l = 1:80

wire = > / loop = down

Mp. On = 1p / Aup. Off = down

RaBEBIRE

Circult Connection (Wiring)

Upe the schematic to make wiring connections within the wnit.
Lead lengths should be kept as short ard as close to the chasais
as peacticahble.  “Hook-up® wire (appxox. 920 AW.G., insul ated)
is to be used with the fallawing exceptions;

a) {Both peries of wits] Install 3.5° twisted pair:
Condl. 1: Fram S3A am - To TAl Out~b pin
Qondl. 2: From S3B am - To TAl Out-a Hn

b) [MVIX—4 series only] Install 4° RG-174 coax
{or other ghielded mhle)s
Cond. 1 (hot): Fram S5C "On" pin - To 5 of A card
Cond. 2 (Q): Pram TAl GO 1ug - ' P6 of Al card

c

[MDX-4 series only] Install 4* RG-174 coax

(or other shielded cable):

Cond. 1 (hot): Fram S5A “On" pin - Mo Pl of Al card
Cond. 2 (QD): Fran TAl GND lug - To P2 of Al card

Final Touches: Affix suitahle labels to controls. Check all wiring,
Blow any solder and wire scxaps out of wnit) clean flux from
wwlder joints with alcoohol or another sultable golvent.,

A END A/
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