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The MWT"3 Regenerative Tuner I Controller
Mark Connelly " WAIION .17 MAY 1993

The MWT-3 provides passive and active preselection, brondband ornp~ificnlion and ~enlQl~on, and
control ofremetely -tuned loops and oclive whips (RTL-IA, etc.). lIS ompltfierconfigunwon. using !he
RFE-D and BUF-A =ds. gives il improved dynamic range over =lier regener:1l;ve tune.. su~ lISMWT-
I and MWT-2. A3 with other tun of !his type, it is ploced in the siglUll ~h """od of the receIVet'SRF
inpul.

PASSIVE TUNING is used when local station strengths ore very high (lISin an urban =). More

often, though, ACTIVE TUNING will be Ihe mode of choice: il can offer improvemenlS 10both sens.ilivity

and selectivity. Tuning cove.. 140 kHz Ihrough 10 MHz. Many polUlble rec~ive.. an~ low- ~o~,um-
prie.: communiclllions receive.. hnve mediocre selectivity, Insufficienl for.senous (orelgn-spltt DXlng.
By !hecorrectsettingof !heregener:1liononIhe MWT-3. splilS I kHzfromcomparnble-strength
domestics(e. g. Sp:lin- 999 vs.CKBWIWLUP- 1000)can produe.:reodnblenudioon mostreceive... Beforeoper:1linganyoflhe (our functions,connectionsto/{rom!he MWT-3muslbe mode.

BROADBAND AMPLIFICATION is usunlly used when n band-limiled inpul (e. g. ntuned loop's JI/J2: The mD.inantennnor signal source should be connected to JI or J2.

OUlpUI)is nolodequlllely nbcve!he receiver's noise floor. Bron~band amplificlllion.ofn wideband inpul I' J3:~ ground con be connecled ton if the ~Ie 10!he receiverwill.be longer!hon 10'/3 In. or if
source is 10be used cnuliously. Even If the MWT-3 ilSClfdocsn I overlood, the receIver mny. ,the receiver ISnOlgrounded. EnrIh ground mny be on ""ruaI ground connecllon or n "dummy" ground

The BYPASS funclion roules the inpullo me oulpullhrough Ihe lIItenuntion control when provided by n longwire on or nen<the ground.
amplificntion or preselection is unnecessnry. H/.J6/PI: A 9V oonery mny be used for power if the MWT-3 is nolbeing used with a remolely-

All of the nbcve functions can be used 10condilion n vnOely of signal sources en route 10!he tuned actIve ontenn"- The bllltery is 10be inslnlled in bolder J6 and plug P I connected 10 the J5 B+ inpul

receiver. Conditioning,dependingupon receplionrequiremenlS,mnybe nnrrowing!hen:ceive.d iRCAjock. If theMWT-Jis bei!'.~usedto operntea remoteactiveon~~ a po'lII~~ourceof gr=tcr
bandwidth, increllSlng signnllevel, or reducing signnllevel. The signnl source mny be a longwtre. n current nod voltage cnpacily is required., A supply cap:1ble of II VDC minimum. 19 VDC """,imum
phnsing unit's OUIPUI,n passive loop, or on nclive loop I nctive whip. . . should be connected 10J5 in Ihnl circumslJ1nce.

The MWT-3 con be used to ennble an nctive, remolely luned onlennn 10be lIS,sIgnal source. Such J4: The RF-oulpul coaxial cnble (to !he receiver inpul) should be connecled 10J4.

aclive ontennns have the odvontnges of small physicnl size for the amounl of~ignnl ~roduced on~!be J7: If a remotely-tuned octive onlennn is 10be used, COMecl ilS control ~Ie to J7. This cable
nbility to placelhe onlennn IIInn optimum loclllion for signnl pickup or eleclneol noise suppressIOn: e. g. should be wired so the tip of its slereo heodphone plug (mnling to J7) is used for Ihe v=or control line
on a lOwer, on a vehicle's roof, or n considernble dislJ1nceoul in a field or foresl away from power lInes. (Figure I: J7-A) nod the center section for !he relay control line (J7-B). If !be control cable's length
My previous lUIicles on !be RTU-I modified MFJ 1024 Active ":'hip nod Ihe RTL-I Remotely-Tuned. i exceeds 10m 13J', a ground line should be connected to the remaining (b1lSe)seclion oflbe c::>b!e'splug
Loop (and upgroded RTL-IA ve..ion) go into considernble~eUul on the val.ue of:uch onlenMS on mobile which =tes 10J7. Note !hili octunl DC power 10 the ""tive ontenna is senl oul!hrough the JI conneclor

"beoch mini-eXpeditions" and in motel-room DXing on busIness nod vncatlon mps. RemOlely:uned Ialso used for RF inpul. .
active ontennns require tMI!be following are passed from !he "sMck" con~oller 10 I~ remOle sue: DC, J8: If J7 is nol used, a spore anlennn con' be connected 10J8. When !he 56 Inpul Select switch is sel
pow.:r for the remOle ontennn's omplifier, n conlrol vollnge for v=ctor tuOlng, nod -tn most cases -n for !he Span: (insleod of !he MD.in J 1/J2) input, !his span: ontennn is used lIS the MWT-J inpUt signal

relny control voltage for switching frequency ronges (or swilching between broadb.~d and ~~ modes) soure.:. When J7 is used, ns noted nbcve, !be control ~Ie to Ihe active ontenna can be used ns !he span:

nt the remole onlenn,,- RF from Ihe active ontennn musl be pnssed ~k 10!he recelYlng !""lUon through ontennn. Hnving MD.innod Span: siglUllsources nvailnble con allow diversity in directiolUll pickup
50-0hm conxinl cnble. In !be MWT-3, RF is passed in through BNCJnck JI :md bon~~ck J2- DC. pntterns.
power (Iypicnlly +12 VDC) is passed oul!hrough Ihese snmejncks when 54 ISsello!he Pow.:r 10Active
Antennn" position. Vor:u:tor and band-relny control voltages ore passed oul through stereo heOOphon~
jock J7. If Inpul Mode switch 54 is sel to "Spore",!he control cnblelo the remOle onlennn can be used lIS
on ontennn itself; !his could be useful if its direclional propenies differ considernbly (rom those of !he
remote octive ontenn,,- SS controls the relny IIIthe remolely-tuned antennn nod RJ conlrols !he vametor

luning voltage.

Orgonizalion of lUIicJe

Table I: Controls nod Input I OUlpul Connecto..
texl: Operllling Ih~ MWT-J

Byp=
Passive lUning
Active tuning
Broodband omplificntion
Control of remotely-tuned anlennn systems

Building the MWT-) )'
Tnble 2: S I Bandswitch SelIIngs ChIUl
Tnble ): hole-drilling list '

Tnble 4: "upp<r lev~I" plUlS_I~~- -

Tnble 5: (AI) RFE-D regener:1live front-end cnrd pM!>lisl
Tnble'6: (A2) BUF-A buffer amplifier card pMIS lisl
Tnble 7: (TAl) 1:16 impedonce Iron~form~r card pM!>lisl
Tnble 8: small hMdwon: pMISlisl
Tnble 9: wiring I componenl conneclions
Tnble 10: conlrol orienllllion conventions

Figure I: MWT-J schemntic (inpul section)
Figure 2: MWT-J sche=lic (OUlputsection)
Figure 3: (AI) RFE-D regener:1live rronl-end card schemlllic

Figure 4: (A I) RFE-D regenerntive fronl-end card assembly
Figure 5: (A2) BUF-A bufferamplifiercnrd schemnlic

Figure 6: (A2) BUF-A buffer amplifier card assembly
Figure 7: (TAl) 1:16 impedonce tronsformercnrd assembly
Figure 8: MWT-J switch details

Figure 9: CI ~ vernier1cnob mounting details

Table 1: MWT.) Controls and Input I Output Conneclors

Controls
location

.Ieftside
lop
lop
lop
lop
lop
lop
lop
lop
lOp
lOp

designation oper:1lional description

56
CI
RI
R2
R3
R4
SI
S2
S3
54
SS

Inpul Select swilch
Tuning capocitor
Inpul ARenulllion pol
Regener:1lion Conlrol pol
Remole Tuning pol
Regenerntion Vernier pol
Bondswitch
Function switch

Length switch
Inpul Mode swilch
Remote Relny switch (bond 1/2)

Inpul I OulpUI Conl)Ccto..

100000ion designnlion opernlioonl dCscripdon connector type

left side J I
left side 12
leftside J3
left side J7
left side J8
righlside J4
righlside J5
righlside J6

Operating IbeMWT-)

, Connections

MD.inRF inpul
MD.inRF inpul
EnrIh Ground inpul
Remole Anlenna Control

Span: Antenna inpul
RF output
B+in

9V 00nery holder

BNCjack
banonajnck
OOnonajack

Slereo phone j1c

bononajock
BNCj:ICk
phonojock
Keystone1290

Procedures

Physicnl orientations of controls are lISdescribed in Tnble 10.

Controlling n remote active ontennn involves 54, S5, nod RJ senings. 'Steps to do this follow !he
discussion oflhe four MWT-J S2-selected functions. Discussions of these four functions nssume !hili !he

nctive antenn:>,if used, hIlSnlrendy been sel up 10deliver signal nllhe desired frequency.

BYPASS rtmcllon (dlrecl feed ofanlenna 10 receiver)

Set-up: Set R I initinlly to fully CCW (= mnximum input: lhe switcb on R Il:1kes !he Rill RS
nnenuator oul ollhe line). SOlS2 to "Bypass". SeI54 to "Ronl" unless an active antenna is being used-
in !hat case, sel 54 to "Power to Active Antennn".

Oper:1le: With re""iver on desired frequency, check !hnl!he wonted signnl is of sufficient strength
nod hns no spurious mixing signals or imnges from strong loc;oIslations. If spu..1 ironges ore present,
adjusl RI untillhey go nway. Iflhe wonted station is now 100 wenk, n differenl opernling function is
suggested.

PASSIVE TUNING {uncllon

Set-up: SOlR I initiaJly 10fully CCW. Sol S I for oper:1ling frequency range desired, in nccordonce
with Tnble 2. SOlS2 10"Passive Tune". Set SJ to "Normal" lenglh position.' Set 54 10"Rolli" unless on
nctiveontennnis beingused-in thlll CIlSe,sel 54 to "Pow.:r to Active Antennn".

Op<r:1Ie:Adjust CI for mnximum strenglh of!he desired frequency station. If overlooding-cnused '
spurious responses QRM the desired signal when CI is property penked. sel SJ to "Long" nod re-pe3 CI.
If, after hnving done thill, spu" slillexisl; adjusl R 110 mnke!he spu" go nway. Sening 5410 the
"Tenninated" position mny also help (if il hod been on "Rool"). Slight re-peo.king of CI mny then be
ne=snry.

If signnllevds resulling from passive tuning are insufficienl, Active Tuning will be required.

ACTIVE TUNING {unctIon

Sel-up: Sel R I initially to fully CCW =minimum IIIICnUlllion. Sel R210 fully CW =minimum
regenernlion. Set R4 (Regen. Vernier) 10center. Set S I for opernting frequency ronge desired, in

nccordonce witb Table 2. Sel S2to "Active Tun~", Set S310 "Norm;ol"Jength position (wire length
grenter chon 10'/3 m.)",r 10"Shon" length posilion (ontenna shorter lbon 10'). Sel 5410 "Rolli" unless on
active ontennn is being used -in !hili case, set 5410 "Power 10 Active Antennn".

Op<r:1Ie:Adjust CI for """,imum strength of the desired-frequency station. If overlonding-c:lused
spurious responses QRM the desired signal when CI is property """"ed, sel S) 10 the nexllongest -
posilion (e. g. 10"Long" if II hod been on "Norm;ol") nod re-pe3 Ct. If, after Mving done tOOl.SpillSslill
exist; adjusl Rllo mnke lhe spu" go nwny. Setting 5410 "Terminllled" mny also help (ifil 00d been on
"Root"). Slighlre-pe3ingofCI mny then be nec:es.s:)Ij/.

To incre= gD.innod 10narrow the received bandwidth with regener:1lion:
Bring R2 grndunllyCCWinsmallsleps;aftereachstepre-pe3 Ct. An increllSeinsignal levelnod

tuning shnrpocss should soon be npparenl. AI !he "regenerntion threshold" Ihe received nudio gelS muddy:

beyond that !hreshow-,oscilllllion occiii1. Wben yOu're-a! this threshold, use R4 ror n more pieCise- -
odjustmenl of desired reception.

BROADBAND AMPLU1CA 110N function

Sel-Up: Set RI initially 10CW (mnxlmum anenuntion 10protect rrom overfond da=ge), Set S210
"Broodband", Sel 5410 "Rolli" unless an active onlenM is being used. in that C>ISC.set 5410 "Power 10
Active Antennn",

Oper:1le: Wilh receiver on desired frequency, grndunlly odjusl RI in a counlerclockwise direction
until Ihe mnximum wonted-frequency signnls ore heard with no interference from spurious overfond-
cnused (inlermodulntion-dislonion) respooses. If!he mnximum achievnble (spur-free) level of the wonted
signnl is insufficient, Active Tuning is suggesled.
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CONTROL OF A REMOTE ACflVE ANTENNA

II is assumed IIw the RF ct. DC power conncctioa bas been m:>defrom the active antenna 10MWT-3
J' and IIw the control cable (if desi~ for remoIe blning) bas been connected 10n.

Set 5210 .Bypass.. Sel Rllo (Ully CCW (minimum IlltenWllion). Set 5410 .Power 10Active
Anlenna. and set 5610 .Main. anlenaa input. If you ate NDDing a broadband active antenna (e.g. no
conllDl cable 10n). you may now proceed 10 the steps oudined in one of the four 52-selected modes
above.

For ~mote blning, set S5 10Band I or Band 2: this depends on the desi~ frequencY of n:ception
and the bandswilching ""'Jcs of your specific ~motely-Illned active antenna. Some active anleDD:l
designs use the S5-c0nllDlled ",by 10swilch between a single lUlled ""'ge and bro.Idband operation.
Adjusl R31O pe:IIcup the desi~-frequencY signAl. R3 controls the voltage biasing the vanclor diode In
the tank-circuil of the ~moleJy-lUned antenna.

Once Ihe aclive anlenna has been sel up correcdy 10deliver RF 10Ihe n:ceiver vi:>the MWT-3 in the
Bypass mode, other MWT -3 funclions (Passive Tuning, Aclive Tuning, Bro...n.md Amplificalion) can be
utilized, if desired, 10optimize n:ception. The active anlenllA'S Input is then lreOIed like any other RF
source.

Bulldlnglhe MWT 03Regenerallve Tuner I Cootroller

The documcnl:llion (schemalics. assembly ""'wings, pans lislS, bole IiSIS,etc.) serves as the stIrling
poinl. The following procedu~ sbould serve as an oulline for the builder.

I. Glllbor 1111necessat)' pans (see pOlISlists 10 follow). Ptep= work orca with approprilllelools.
2. Drill out chassis box, in accordance with Table 3.
3. Assemble the AI (RFE-D) Regeoetllllve Fronl-End Card subassembly, per Figu= 3 ct.4 and

TableS.

4. Mounl the AI (RFE-D) circuil card III the hole loclllions nOted in Table 3.
S. Assemble the A2 (BUF-A) Buffer Card subo.ssembly, per Figu= S &:6 and Table 6.
6. Mounl the A2 (BUF-A) circuil card IIIlhe hole 100000ionsooted in Table 3.

7. Assemble the TAl 1:16 Impedance Tl1IDSformerCard subassembly. perFi~7 and Table 7.
8. Mounl the TAl circuit card at the hole locations in Table 3.

9.lnstalljaclcs. pOlS,and switches. 50lderiodUClOISonio 51 perFi~2 and Table 2.

10. Install wiring and dlher componenlS per Figures 1.2,8.9 and Tables 1-4,9-10. Instlllllcnobs 00
CI, RI. R2. R3, R4, 51. 52. and 53 per Tables 1-4. and 10. Place labels ncarcontrols andjaclcs.

Table 2: 81 Banclswllcb Sellings Chart
. RangesArCusuallya bitgn:lller""'" thosesbown.

SI SI Knob Min. Max. .Main. L ("Tap. L]
Pos. Poinler Freq. Freq. Tank InductorValues
I .o'clock. kHz kHz lit uH Mouser Pan I

Table 3: MWT.3 hole-drilling Iisl

X " Horizonlal distance. in inches, from the venical centerline (Vel) on the side observed.
Neglllive values of X - lefl of VCL, posilive values of X - righl of Vel.

Y" Venical diSiance.ln Inches, from the bottom horizontal edge of the side observed.
D " Hole diameter in inches.

Hole loci arc filSl marked on Ihe box with a scriber and - then drilled wilh a .125. biL

SubsequenUy, lISrequi~.lhe holes ~ enlarged 10 lhe proper size by using progressively larger bilS up 10
Ih:u corresponding 10Ihe final desired diamellOr.

Chassis Box'" Mouser I S37-TF-782: 7. X S' X 3.

LEFT SIDE
Hole Compo
I Dosig.

Dcscripllon X Y D

TOP SID E (MounlingbolesonCI mustbe I:1ppcd106-32Ih~.)
Hole Comp. Descripcion X
I Desig.

I S5
2 SS
3 R3
4 R3
S RI
6 RI
7 (CI)
8 CI
9 CI
10 CI
II (CI)
12 G2
13 R2
14 R2
IS TAl
16 TAl
17 54
18 54
19 S3
20 53
21 52
22 52
23 G3
24 - SI
2S SI
26 R4
27 R4

RIGHT SIDE
Hole Compo
I Desig.

DK "Digl-Key

GER "Gerber ElC:Clronics

MCL "Mini-CircuilS Lab.

MOU "Mouser Elc:ctronics

Y D

Description

RS "Radio Shack

Schematic" FiguresI ct.2.
hem Dosignlllor DescripiionIValue= = ,"""

- . chassisbox
RFE.D fronl-end
BUF-A buffer card
1:16rransfo,"",r
knob
knob

9V alkaline battery
Vllr.cap.,10-36SpF
capacilor, O.OOluF
capacilor, 10 uF
capacilor, 0.33 uF

capacilor. 22 pF
capacilor, 30 pF
c:lpacilOr, 82 pF
Zener diode, 9.IV
BNCjack
~ banana jack
black banana.P>ck

phonojack
bam:ry bolder

sle= headphone jk

I J6 bancrybolder-H/WI -15
2 J6 bancryholder-H/W 2 -15
3 AI Regen.Fronl-Endcard-H/WI -1.87S
4 AI Regen.Fronl-Endcard-H/W2 -1.87S
S AI Regen.Fronl.Endcard-H/W3 -O.87S
6 AI Rcgen.Fronl.Endcard -H/W4 -G.87S
7 JS B+ inpul- phonojack 0.0
8 J4 RFoul- BNCjack 0.0
10 A2 BufferAmp.card- H/WI 15
II A2 BufferAmp.card. H/W2 15

Table 4: "upper level"parts IIsI
NOTE:Furbandswilchinductors,seeTable2.
*:NOIefollowspans lisl. (Vendorcodesfor thisandsubsequenlpans IislS)

AE =AntiqueElecllDnlcs 1688W.FiISISL
rrcmpe.AZ8S281
rrel. 1-602-894-9503
/P. O. Box 677

mief River Falls,MN S670 1-0677
rrel. 1-800-344-4S39

1128 Carnegie Row
/Norwood. MA 02062

rrel. 1-617-769-4852, 769-6000
/P. O. Box 350166

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

/Many loclllions worldwide

x Y D

2.625
1.75
1.25
0.4S
1.25
0.4S
1.125
05
2.2
0.6

0.125
0.125
0.125
0.125
0.125
0.125
0.25
0.37S
0.125
0.125

,,":= == -- =.
I 6:00 140 200 LI 4700 434-1120-473K[. . . . LI3 1000 43LRI03 )
2 7:00 200 280 U 2200 434-1120-223K
[. . . . LI4 470 43LR474 )
3 8:00 280 400 L3 1000 43LRI03
(. . . . LIS 220 43LR224. )4 9:00 400 600 L4 470 43LR474

[' . . . LI6 100 43LRI04
S 10:00 600 900 U 220 43LR224
[. . . . LI7 47 43LR47S
6 11:00 900 mo L6 100 43LRI04

[. . . . r LIS 22 43LRlli
7 12:00 1250 18S0 L7 47 43LR475[. . . . LI9 10 43LRI05
8 1:00 18S0 2600 La 22 43LRlli[. . . . UO 4.7 43LR476
9 2:00 2600 3800 L9 - 10 43LRIOS

[. . . . UI 2.2 43LR226
10 3:00 3800 S200 LID 4.7 43LR476
[. . . . L22 I 43LRI06
II 4:00 S200 7S00 LII 2.2 43LR226[. . . . U3 0.47 43LR477
12 S:OO 7S00 10000 LI2 I 43LRI06[. . . . U4 0.22 43LR227

I J8 Sp- Anl.ln-redbananajack -I.7S O.87S 0.3125
2 56 InpulSou= swilch-lab -US 2.0 0.125
3 56

'npul Source swilch - sh1'! -1.0. 2.0 0.25
4 J3 GND In - black ban:uuljck -1.0 1.25 0.3125
S J2 RF Inpul- red bananapck -1.0 05 0.3125
6 GI groundingHIW- inlem.1llug 0.0 1.125 0.125
7 JI MainRFlnpul- BNCjack 0.0 05 0.37S
8 n RcmOleAnI.CIrI.-sten:opck 1.0 0.7S 0.37S

Remote Rely switcb -lab -2.7S 4.25 0.125

Remote Rely switch -shall -2.7S 4.0 0.25
RcmoleTuningpOI-lab -3.I87S 2.75 0.144
RcmOle Tuning pol - sball -2.687S 2.7S 0.37S
InpulAIleD.pol-lab -3.125 1.25 0.144
InpulAllen.pOI-shall -2.8125 1.25 0.3125
VernierKnob-HIW I -1.89 3.125 0.125
TuningCapacilor-Mtg.H/WI -1.713 4.0 0.144
Tuning Capacilor - shall -1.25 3.7S 05
TuningCapacitor-Mlg.H/W2 -0.787 4.0 0.144
Vernier Knob - H/W 2 -0.61 3.125 0.125
grounding H/W -inlcrnallug -15 2.25 0.125
Regen. ConllDl pOI- shall -1.625 1.25 0.3125
Regen.ConuolpOI-lab -1.3125 1.25 0.144
1:16Impcd.Xfmr.card-H/WI -0.625 2.25 0.125
1:16Impcd.Xfmr.card.H/W2 -0.625 1.4S 0.125
Inpul Mode swilcb - shaft -O.687S 05625 0.25
InpulModeswilch-lab -0.4375 05625 0.125
Lengthswilcb-shall 0.25 4.0 0.25
Length swilch - lab 0.25 3.7S 0.125
Funclion swilch - shal'! 05625 1.125 0.375
Function Swilch - lab 05625 0.625 0.144

-groundingH/W -Inlemallug 2.25 3.7S 0.125
Bandswilch - shal'! 1.75 2.7S 0.375
Bandswilcb-lab 2.25 2.7S 0.144
Regen.VernierpOI-shall 2.25 0.7S 0.3125
Regen.Vernierpol-lab 25625 0.7S 0.144

I - .
2 AI
3 A2
4 TAl
S (CI)
6 *
7 BI
8 CI
9 C2
10 C3
II C4.9.13
12 CIO
13 CII
14 CI2
IS DI
16 JI,4
17 J2,8
18 J3
19 JS
20 J6 *
21 n

Vendor VendorSlockI QTY= ...
MOU S37-TF-782 I

(seeTableS) I
(seeTable6) I
(seeTable7) I

MOU 4SKNl00 I
RS 274-416 6
RS 23-SS3 I
AE CV-23S I
MOU SJ9.CKOSI03K I
MOU S81.10K3S I
DK P4890 7
MOU 232-1000-022 I
MOU 232.1000-030 I
MOU 232-IS00-082 I
MOU 333-IN4739A I
RS 278-1OS 2
R5 274-662 2
RS 274-662 I
RS 274-346 I
MOU S34-1290 I
RS 274-312 I
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I
2
I
I
2
3
3
I
I
I
2
I
I
I
I
2

22 PI phonoplug RS 214-339
23 RI.3 pol.,sOOohm.linenr MOU 31CT205
24 R2 poc.,sKJinenr MOU 31CT305
2S R4 poc..IOK.IO-Tum MOU 594-53411103
26 RS.14 "",istor.200ohm MOU 30BJ2S0-200
21 R6.1.9 "",istor. 330 ohm RS' 211-1315
28 R8.10.11 resistor, 100ohm RS 211-1311
29 RI2 "",iSlOr.I ohm MOU 29SJ500-1.0
30 RI3 "",istor. 100hm RS 211-1301
31 RFCI induCtor.2.2 mH MOU 434-05-2221
32 RFC2.3 inductor.4.1 mH MOU 434-1120-413K
33 SI switch/2polelI2pos. MOU IOWR212
34 S2 swilch/6polel4pos. MOU 10WR064
35 S3 swch.SPOT.onloruon RS 215-32S
36 S4 swch.DPDT,onlomon RS 21s-620
31 S5.6 switch.SPOT.on-on RS 215-326

Misc.itoms:hook-upwire.buss win:.soldor.l"""ls .AS REQUIRED.
-llom6 nOlo:forSI.S2. RI. R2.R3. R4

-ltom2~~lo: Koyston..1290ouquivaJ""l. -
.Table 5: (AI) RFE-D Regenerative Front.End card puts list (VendorcodesperTobie4.)
Sch..maric =Fogure 3/ Assembly =Fogure 4.

lIem Designator DescriplionIVaJuc Vendor VendorSlackI QTY
==

216-1396 (cut)
539-CK05102K
539-CK05i04K
581-10K35
512-01880
534-145OC
512-00649
534-1311
514- T42-1I100
216-2062
211-1301
211-1321
211-1356
211-009

I
2
I
I
4
4
3
I
9
I
I
I
I
I

I BD perfboard:1.4"XI.2" RS
2 CI.4 capacitor.O.ooluF MOU
3 C2 capacilor.O.1uF MOU
4 C3 capacitor,lOuFlant MOU
5 HI-4 screw.4-40X.2.5. MOU
6 HI-4 spacer,4-40X's. MOU
1 HI-3 split lockwashoor,l4 MOU
8 H4 soldorlug, 14 MOU
9 PI-9 flea-clipl.042holo MOU
10 QI FET,MPFI02 RS
II RI resistor.10ohm RS
12 R2 resistor. IK RS
13 R3 resistor,1M RS
14 R4 resistor,41 ohm RS

+ buss wire. solder -as required

Table 6: (A2)DUF-ADuII'erAmpUnercard parts list (VendorcodesperTobie4.)
Schemalic =Fogure 5 / Assembly =Fogure 6.

Itom Designalor DescriplionIVaJuc Vendor VendorStockI QTY
==

216-1396(cut) I
539-CK05103K I
581-10K35 . I
539-CK05102K I
539-CK05104K 2
512-01880 2
534-14SOC 2
534-1311 2
514-T42-11C 1
211-680K 2
211-100 I
295-4.1 2
T4-6T-X65 I
(National)LHOO33COI

I BD perfboard:I.2.X2.0. RS
2 CI capacitor.0.01uF MOU
3 C2 capacllor.IOuFlant MOU
4 C3 capacitor.0.00I uF MOU
5 C4,s capacllor,O.1uF MOU
6 HI,2 scn:w,4-40X.2.5. MOU
1 HI,2 spacer.4-40X's. ~OU
8 HI,2 solderlug,l4 t.Iou
9 PI-1 flea-clipl.042hole MOU
10 RI,2 resistor,680K MOU
II R3 resistor. 100ohm MOU
12 R4,s resistor,4.1 ohm MOU
13 TI RFlt;1nSformer4:1 MCL
14 UI bufferamplifieriC OER

+ buss wire. soldor -as required

Table1: TAl 1:16Impedancetransformer card I parts list (VendorcodesperTable4.)

Assembly =Fogure 1.
110mDesignator DescriplionIValue Vendor Vendor Stock It QTY

QTY

I" screw,4-40 X.25. MOU 512-01880
2 - Splillockwash..r.14MOU 512-00649

..- Table 8D.. A2 mounting bardware (excludingTobie6 ilems)---

110mDooslgnator DescriplionIVaJue Vendor VondorSlackI

I
2

MOU
MOU

512-01880
512-00649

screw,4-40 X.2.5.
splitlockwashor.14

n- Table 8C.. CI mountIng bardware (= Fogure 9) -..
[J designators reror to hole locations rrom Table 3

Hardware is divided oqually for each hole listed wilh each item.

lIem Designntor DooscriplionIVaJucVendor VendorSlackI .
I [8].[10] screw.6-32X.4315. DK HI51
2 [8].[10] split lackwash..r,#6 MOU 512-00650
3 [1].[11] scn:w.4-40X.25. MOU 512-01880
4 [1].[11] spacor.4-40X's" MOU 534-145OC

.. Table 8D.. bardware for TAl card mounting (excl.Tobie1 items)--

110mDoosignalor DooscriptionIVaJucVondor VendorStockI
~=

I. screw,4-40 X.2S. MOU
2 - split10ckwash..r.14MOU
3 - booxnut.4-40 MOU

... Table 8E.. bardware for battery bolder J6'"

110mDoosignalor DescriplionIVaJuc Vondor-----------------

I
2
3

scn:w,4-40 X.315.

Splillockwashor,l4
h..x nut. 4-40

.-- Table 8F.. grounding hardware"-

Ilem Designntor DescriplionIVaJue

512-01880
512-00649
512-00484

Vendor Slack I

MOU
MOU
MOU

512-01881

512-00649
512-00484

QTY

2
2
2
2

QTY

2
2
2

QTY

2
2
2

QTY

I 01.02.03 screw.4-40X.315"
2 01.02.03 solderlug,l4 '

3 01.02.03 booxnul.4-40

Tahle 9: wiring / component connectIons

Nolos:

I. Wire Iypes:D=direCt connoetion using componen(s own Ibd (When assembling, inst1ll Win:
II.lben Ib.. direct connooCtions.th..n win:s I2lhrough 1S2.)

1= insularod win:.approx.122 AWO
B =baro solid (buss) wire

TP =twisrod-pajr (insulntod)

2. Longths spocifiod are Ib.. maximum amounl typically required; in QetuaI praCtico. use tho shortest
"'ngth possibl.. 10minimize slray coupling. ---'

3. IndUCtorsLI through L24 - wired directly to switcb SI in Qccord:Ulcewhh Fogure 2 and TQble2.
The designator.SI Common. in the following list icfers to the common conneCtion (junction) oflbe LI
Ihtough L24 sides that are not connected 10 lbooS I switch contlclS.

4. J1-C (FigureI) is tied to chassisgroundvlQdireCtmechnnicaJcoMeclion.
5. OB (Oround Buss) =Wire II (bare buss wire from S4B "Terminated. to the around lug on the

TAl card).

6. Swilch posicion abbreviations. 52 poshions: PT= Passive Tune. BP= Bypass. AT= Active Tune.
BB = Broodband Amplification. S4 positions: TERM. =Terminntod. PM =Power 10 ACtive Antenn:!.

INSIDE BOX
wire I From To

1
8
9
10

+busswire,solder-as required --- ,II
Table 8: small bardware parts list,comprised of tables SA. 8F (SeeTobie4 forvendorcodes.) : 12
Nole: Mounting hardware is suppliod with tboofollowing components: JilbroughJ5,J1,J8, Rllbrough .
R4.51IbroughS6. - I

-.. Table 8A .. Al mount1og bardware (..xcluding Tobie 5 hems) ..-

Itom DesignQlor DooscriplionIVaJuo Vendor Vendor Stock I

I
2
3

S4BTERM.' TAl ONDlug(5eeNoleS)
JI n
J2 56 .M,,;nAnt.
C4side 1 J8
C4 side2 . S6 .SpareAnt..
a side I J1-A
C6 side 1 J1-B
a side2 C6side2
56 .Spare Ant.. a side2
RFC2sidooI J1-A
RFC3side I J1-B
R6side 1 RFC2side2
R8side I RFC3side2
R8side2 S5 arm
R6sidoo2 C1 side I
C1 side2 02
R1 side 1 CJ side 1

. R1 side2" iU :Inn
01 J3
J3 S5 .Band I.
56 arm C8 side 1
C8 side I S4Aarm
C8 sidoo2 RI CCW
55 .Band2" R9 side I
R9side I S4Barm
R9side2 R3CCW
DI cathode R3 CCW
C9 side 1 R3CCW
DI III1Ode R3CW
C9side2 . R3CW
R3CW 02
RI arm S2Barm
RI arm RSsid.. I
RI CW RI switchnr.CWpin
RSside2 RI switchnt. CWpin
RI swilchnt.CCW pin 02
R2CW 02
R2arm R4CW
R4CW R4arm
R2CCW SI Common(seooNote3)

4

5
6

I -

Vendor Vendor Slack I

MOU
MOU
MOU

512-01881
534-1311
512-00484

Dooscriplion

2,S. B =OB
I,S.B
2.1

D
D
D
D
D

2.5"1
D
D
D
D

2's"1
1"1

D
D
D

I,S.B
I,S.I
3,S.1
2.5"

D
2.1
3.1

D
D
D
D
D

'"B
4.1

D
O's.B

D
2.1
'"B
5.'

O's"B
4.1

3
3
3

==
I - perfboard:0.6.X 1.2" RS 216-1396(cut) I
2 HI,2 screw.4-40X.2.5. MOU 512-01880 2

3 HI,2 spacer.4-40 X,s. MOU 534-145OC 2
4 HI splitlockwasher.14 MOU 512-00649 I
5 H2 solder lug. 14 MOU 534-1311 I
6 in. out flea-clipl.042hole MOU S14-T42-IIC 2

1 TI RF It;1nSformer.I:16MCL TI-6T-X6S I

13
4 14
4 .

15
.

QTY 16= 11
2 18
2 19

20



CCW =minimum C =9:00; CW .. llUlXimum C .. 3:00

CCW .. maximum level (no IlltenWllion) = 7:00

CW " minimum level (lIUIXimumanenWllion) .. S:OO
CCW .. llUlXimum regeneration .. 7:00

CW .. minimum "'generation .. S:oo
CCW = llUlXimumvIIC:IClorvollage =IIUIX."'mote freq.

CW" minimum varoctor vol"'ge =min. remote freq.
CCW " maximum regeneration (vernier) ,,7:00

CW .. minimum ",generation (vernier) " S:oo
[see Tab'" 2]
"P=ivcTune".. 10:30; "Oyp="" 11:30;
"Active Tune".. 12:30; "OroOObandAmp." - 1:30

"Norm:>!"" up; "Long"" center, "Sbort" .. down
"Tenninated" -Jell; "Rolli" " cenh:r,
"Power to Active AntenJUl"" rigbt

"OQDd2".. up: "OQDdI".. down
"Spure AntennJ1"-Jell; "MolinAntenJUl"" rigbt

AGURE 1: MWT-3 REGEN. TUNER/CONTROlLER
[CONTROL / INP UT SECTION)

J3

~~

.11
-tRFIN

VCC
OUT).

J2

C8
.33"F

CCN

~
.n ~
10 ,

AcrM~
;-8

RFC2 R8
~H 3300 R7

3300
ecwI R3

REMOTE
TUNING

eN f' _1Bo.VirRN

1000
AS

3300

~
. . '1Balb TERM.6

ROATO

~
AcrM

ANTEHHA

1. 8AMJ1

85
REMOTE
RElAY

8AMJa

;
~: ~B

ROAT 0 :
R11

1000 ;EI~ B4 -INPUTMooe
(TERMINATm, FLOATING"
POWER TO ACTIVE ANTENNA!

.IS
B+IN

~
TO

FIG.2
IB+)(

.18

D1
19.1V1

1N4738A

C8

.33"~

AGURE 2: MWT-3 REGEN. TUNER / CONTROlLER
[TUNER I AMPUAER / OUTPUT SECTION)

52 -FUNcnON SWITCH "

IPASSIVE TUNE . BYPASS. ACTIVE TUNE . BROADBAND AMP.)

,~
IB+)

C13

.33"F

R4
REGEN. VERNIER

B-SOOO

Table 10: control orlcntallon conventIons

Ensure thlll componenlS are mounted QDdwired in 3ccordQDcewith this table; align knob pointers 10clocl<
positiolis indicated. Orient:wons are os viewed from outside the cb=is box (ISSCII1bly.

Sid" Control Orientltion Conventions

J.-4O) .14

',+.RFOUT

I

51 -BANDSWm:H
BEE TABU: 2 FOR
FRm. RANGESI

INCUCTORVAWES

.!:!.
u.

~
~
u,

51A u

~
I 0!:!-f ,a:~
f~
:OW,0-
:6!3, "0.f 0"-
'~
:~, '17.. '0-

51&' '"
.~.

~~.L21-

.u

r::cw

R2
REGEN.
B-5K cw

A-133-t-y
21 CI SI:IIor SIAann 2.5"'
22 CI $Wor CIOside. '" 0

CII side2 S3 "NonnaI" D

CIOSJdC:Z S3ann D
CI2 side2 S3 "Short" D
CIOsid", CII side' D
CII sid", CI2 side' D

23 S3 ann 520 'AT 3.5"'
24 520 'AT 520 i>T '"I

RFC' side I S4A'PAA' D
RII side, RFCI side I D
C2 side2 GO (.... Nor"S) D
C2 side 1 RFCI side2 D
RFCI Ii&:2 Rllsid,,2 D

2S RFCI lide2 S2A'00' 2"1
26 52A '00' S2A'AT 0.5"0

RI2 side2 JS D
C3"+" Rl2sid" I D
C3 "," GND lug on JS D

27 S2A'AT RI2sidei 4"'
28 S2A'BI" GO (seeNoh:S) 2"'
29 S2A 'BI" S2A'PT 0.5"0
30 S40 'PAA' RFCI side2 . ."'

RIOside I S4A'TERM.' D
RIOside2 GO (seeNoleS) D

31 S2E 'PT S I Common(....NOIe3) 3"1
32 SIA ami S2C'AT 2S"1
33 SIB ann G3 ,.5" 0
34 R4CCW SiD 'AT 2.S",
, C13si&:2 J4 D
3S Cl3sid" 1 S2Eann 4"'
36a S2E 'BO' A2-PS S"TP
36b GO (SeeNot" S) A2-P7 S"TP
37 S2E 'BO' S2E'AT O.S"0
38 S2E '01" S20 ann 2"'
393 AI-PS A2-PI S"TP
39b AI-P6 A2-P2 S"TP
40 AI,PJ A2-PJ 3.5"'
41 AI-PJ S2Aann 3"1
42 AI-PI S2Cann 3"'
43 AI.P7 S2Dann 3"'
44 S2D00' S2D'OP 1.5"1
4S S2D'OP S2D'PT 0.5"0
46 S2D 'PT S2C'PT 1"0
47 S2C 'PT S2C'OP 0.5"0
48 S2C'PT TAl GNDlug 2"1
, RI3side2 TAI.in (=TI pin I) D

49 S20 '88' R13side I 2"'
RI4 side I TAI-OUI(=TI pin6) D

SO S2C'88' RI4 sid<'2 2.S"I..
OUTSIDEBOX

wire# From To Description
==== =----T--- -

SI J6 + termin31pin PI plug' cenlerpin 2"'
S2 J6 'Ierminal pin PI plug, sbieldpin 2"'
[PI connects10JS for baueryoperation]

lOp CI

lop RI

lop R2

lOp R3

lOp R4

lop S,
lop 52

lOp S3

lOp S4

top SS

top S6

OAT t C10
22pF

53 N NE
UNGTH.P-I "n.e 10.385

pF

, oDeI
I'" -- "Z'ro' I =Fj

II!!



Al3 }-6-5
FIGURE 3: MWT-3 REGEN. TUNER/CONTROUER
(SCHEMATIC: RFE-D REGEN. FRONT-END CARD)
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REGEN.
LINE IN

FIGURE4: MWT-3 REGEN. TUNER/CONTROUER
(ASSEMBLY: RFE-D REGEN. FRONT-ENDCARD)
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FIGURE 5: MWT-3 REGEN. TUNER / CONTROUER
(SCHEMATIC: BUF-A BUFFER AMPLIFIER CARD)
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FIGURE 6: MWT-3 REGEN. TUNER / CONTROUER
(ASSEMBLY: BUF-A BUFFER AMPLIFIER CARD)
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FIGURE 7: MWT-3 REGEN. TUNER/CONTROUER

(ASSEMBLY: TA1 IMPEDANCE TRANSFORMER CARD)
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MCL T3s.1-XII5 or TT25-1.XII5 !'lay be substituted lorTt.



~133-6-b

RGURE S: MWT-3 REGEN. TiJNER/ CONTROlleR
(SWITCHDETAILS:SKETCHOF INTERIORVIEW OF
COMPONENTS,BOTTOMCOVER REMOVED)
NOTE: POSITIONS, SIZES AR£ APPROXIMATE: NOT TO SCAU:

. RIGKT. LEA' SlOE CONNECTORS I CONTROlS NOT SHOWN

RIGHT SIDE(X. 3.5)

LEFT SIDE (X . -3.5)

~

RGURE 9: MWT-3 REGEN. TUNER/CONTROlleR
(C1 VARIABLECAPACITOR/ VERNIER KNOB MOUNTING)

STEP 1: MOUNT SPACERS FOR VERNIER KNOB TO CHASSIS AT TOP SIDE HOLES 7,11.

(EXJ'\.oom~ G..

4-40X.I- --./"
SPACER

~ n~,- 4-4OX:l5-
0 SCREW

rxTERIOR-t-IIfI'mOR
CHAS$S

STEP 2: TAP MOUNTING HOLES ON VARIABLE CAPACITOR TO 8-32 THREADS

MOUNnNQ
HOLE

Pl.ATD MOIJNTWO- HOLI
'"8 er

r
- ]:

I I .25"
:. 8--:.---, II<AfT'
I .. :I .. .
I , .~.+--t!.463".463"

STEP 3: MOUNT VARIABLE CAPACITOR IN ACCORDANCE WITH HOLE UST
(EXJ'\.oom ~ . .

THRUOm/' ~.. i!- ounR~AC:OF
IZLOCATIONS: HOLJ!II'ROM ~~ J" r;;::::J VAlaABUCAPACITOR
IIOLJ!S"'01 STEP21 LOC_W'~ ~

~~~~sFROM ~
fAWNG OF!' SCReW DURING
MA11NG TO HOLJ!S ON CAP.

WH!NOONf.!HSURe THATS<:ReN
!NO IS FLUSH WITH N<2RSURFAC: OF

CA!'.: SCReW !NO SHOULD NOT TOUCH IIO"",G PLATD (ROTOR)

~ ~+:=:- 8-32 X.25"' SCREW

STEP 4: MOUNT VERNIER KNOB ON SPACERS INSTALLED IN STEP 1 AND ON SHAFT OF
TUNING CAP. -INITIALLY. KNOB SETSCREWMUST BE LOOSENED.

c!J. . ~
~~G .'.. I rl..~

8 8 HOlE

:+-.IS4""~+-.&4.-t! .
{

W-- 4-<10X.375"SCREW

LodTlONS § t'~ASIiER
':;;~8 C21-- r.. TOP

. ~ .. ~ ~ IOIOB 1I0UHT1HQSURFJoa:

[J1
L BOTTOM- SPACER,FROMSTEP1

eR4 :;U
S1 G3

GS2

""
.11\

h
)-

=\j;f: .

....,
""
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