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lron!miie. in flyiis po3i'ion ihowids novel nkl
o ofscn.d, ii.k on rop i3 lo uddsr .o rol

Ile i'!id. ro,y. Ple y or room tor d,y o, *.r
power 3upplier. conaedod lo.ilitor. r.noyo oI
rhe noio, .ompoiait Coiverer o*.r ,lshr.

> Thi\ rran\millc. is lor use with ihc
''B & l) l)ulsalonc durl simulhncou\
fccdbrck froponbn.l control \)slenr
*hich rppcrrcd in thc vr.ch. April. rnd
Ilay. 1961. issucs ol Nt. A. N. Pro-
lision for operalion of I third p(rtor
rionrl conlrol \ia lrrirlion of rhc nulu
lalion ircq cnc! is Nn i.tcgful ic trirc
(The Ihi.(i proprtn)nil conrkn di*
$iminxtor rnd servo \vill bc (lc\crihcd
in nc\r nr)nrh s {re) lrs uscilllncs is

not nccc\\rrilt linrncd lo rhe B & I) q\
rem Wirh ., i.s sinrplc nrodificrlionr.
it cln bc r\rd lor nr\t rdr pul\t-rxte-
pulsc wi(llh \Yncnr {rch .s KictinS
Duck .nd Simpl Sinrul. or lor \inT'le
singlc channel frcB{li!)nrl or .\crp.
mcnl flIing. Size i! .l \ 6 \ 9'1' rnd
tohl wcighl is 5L:, n.!hd\. Tot.l rctril
cosr lbr rll plns, inchkling th. powcr
suppl! i\ rPproxin[tcl]r 580-

As thc pholo! indicrtc.lhe trrn\nrillcr
iealurcs r unique lw. stlck conlrol ar-
fungenrcnl. To opefttc. rhc l.rnsnritler
is $adlcd in the lefi rrm as shown. lhc
rudder srick. throtllc. spin burkrn. rnd
all lrim funclbns rc opcratcd wilh lhe
left han(|. Tbc riSht hrnd rcnlain\ com-
pletely lrec to op.rrrc the othcr srick
which controls lhe.ilcrons .nd clcvrloN
and ncvc. has to bc removcd from thc
slick to (C.,t|nt .d or u\t r(t:t)
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B&D PROPORTIONAL X.MITTER
operrlc throllle or lrinr. Lr lcaluc $e likc very much. The
lorc and ail axis oi lhc ailcron/clevalor stick is slanied l5
dcgrec\ lo thc ycrticrl which $c nnd to be more naturxl
rnd comfonable than the usual pe.pendicular r anScment.

An optionil \pin butlon is locatcd on rhc uppcr R.H-
side ol rhe irunsmiucr. When presscd, rhc pulse rarc in-
crcrsc\ ind !n abnonDll rmount ol up clcvator is availablc
for /l(lb snnppy snrp (th dnd eise ol spin cnky. The
spin hurton hrs mrxjmum cflcct *ith thc nicl in full up
position and very litdc ellcct with lhe nick in irll doNn.

Elecl.ic lly, a conlcntiotr.l \IOPA lubc lvpc RI, section
rnd audio xmpli{ier lre cmplo}ed in conjuncrion with n
lrrnsistorjzcd pulser ud tone Scner ror. The input to the
lA4 class C R.F. rmplifie! doublcr nnge is abour 1.5
w!ls. we do nor know rbc actual R.li. oulput bul wilt vcn,
lure a gues ol boul L: wi . Obliously, ir isnl ex.lclty a
powcrhousc, but a rangc of at leasr /r of ! mile can be
cxpectcd with 

^ 
propcrly scl-up B&D recciver in cilher rhe

17 nrc. or 52 mc. versions.
A 58 in. q,nrrer-wave inlenna is uscd for rhe 52 nrc.

trrnsnrirrer rnd n 51\ in. r( let laal.l antcnnr lbithe 27
nrc. l.ansmitler. If )ou do nol usc rhe ccnt.r loaded rn-
lcnn! on 27 mc.. you lrc strictl) on you. own, Ou. rcsrs
indicatc considerlbly incrc scd outpur wilh thd cento load
rnd lince this rransnri er is nol r hish power job. ir is rd,
vi\able Io.ldialc lhe R.f. cmcicnrl). Onc can eirhcr build
thc center load dcscribcd in thc druwing\ or purchase lhe
commcrcial centcr loxded intcnn. in rhc parrs list. Sug
gcsted.eadjng on rhis subjcct iJ !n rriclc by Dale S!rin8-
slcrd in rhc sepr.-Ocr., 196l isnre ol crid Leats m gaz,ne.

Tohl B drain at 135 volrs (C., nxied ai ,u?e 35)
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B&D Proporlioncl
Trqnsmitter

(Conti'nnd ln,1 paE. 28)
avcrascs aboul 20 mr. and lhe filamcnls
draw 350 ma. We use four su.plrs 4
rmp. hour Nicads. one fo. nlament .nd
lhrec lor thc 3.6V inbut lo rn Ace A3.6CK
Power converter. sc;ne writers havc can-
lioned asainsi usin8 a sinsle 1,25 volt
Nicrd fo. transnnter nlnments, but, in
fact, our lests did not indicate any in-
creasc in output by raisin{ the filamenls
to above 1.25 volts. If a separ(e sinslc
Nicad is ns€d .nd kepr .1 the top of its
charge. no difliculty should be exleri-

Any power converter caDable of suDply-
ins r35 to 150 lolts at 22 ma, sholld bc
s.iisfactory. Thc low cosr Ace convertcr
hls wo.ked wcll for !s. Emciency h 60%
rnd drrin on the Nictrds is Jbout 1.4 anDs.
Thereforc, lo sldy on lhc sJfe sid€, 4 rnip-
hr. celh should be chirsed .fier no more
than two hours opcmtion. If dcsired, dry
baueries m.y be osed in lldcc of thc
Nicids rnd pover coNerter. There is
plenty of room in the case for lhem.

cAUrroN! NEvEr .h.rgc nonierled lype
Nicads llile rhey te installed in the
t.rsnitlcr. Thc resnlling gdsing and
splaue. of eleclrolyte vill strely ruin the
case, Alvays reDove th€n for charsin8, ler
thcm gas oII. and wash them unde! run-
ning r.F ware. before reinnalling. As a
frrlher Drctection aaainst corrosion, thc
cclls nay be containcd wirhin lhe trans-
miitei in 1n open fronled doped corrug.ted
crdboard comDrrtncnt. rhe cover drillcd
for rtr cn{rlJiion. xnd Jdhesivc brcted
foam rubber weathe. slripping stuck to lhe
cover for r crskeL J\ shown in thc pnoLos.
EDo\v \.'rn rh or Dladic cemenr .Dolied to
the blliery lerminals will protect the wire
lcrminations. To fdcilitate ihc necessarily
ircqucnl Lonl oler iemoval, lle screw
holes .re corverted lo slols rvith a nle e
that lhe scrcws nced tue.ely be looscned r
hrlf lu.n to remove the cover, Ol couBe,
if one cu rfiord them, 4amp. hr. or
iargc. scrled sintered plate Nicads will
mrke ., {r.e.i.r insttrllarion.

The bulier modulrtor cncuit is conlder-
, bl] difcrcnt from rhc onc,le\!rib€tl in lhe
Ap.il, 1963 M.A.N., .nd is sulerior iD
every respect, The old pulser moduhtor,
proved unsuitablc for thc exlra channel,
b t il you brve one, most of the p.rts can
b. srlvrletl for Lhe new bulse. moduhLor.
Thc nc$- c rcurr r\ €$eniial y Iso PnelDs
plhes, one which oscillates al the pulsc
frcqucnc\ of 12 ro 48 c.p.\., Jnd cnolher
shrch o\c I nles . rhe rone frequen(y of
1440 to 1560 c.!.s. The low frequency
puher 5silches lhe lone cenelcto! on and
oF.r rhc pulse ftequencv. An rncrease in
tone lrequency giles right aileron, in-
crersed pulse lrequency up elelator, Md
inc.crcd De.cenhlrc oi tonc 'on" leir rud-

Some oulslandins fealures of the new
pulrr modu JLor !ircurr rrc ncrrly Derfec!
Inerrir\ of i I conrol fun!rions, .nd rhe
xbility to oreraie over exlreme temperalure
ranses vilh ncgligibly small varialions jn
pulsc rJre nLl wiLllh Jntl lone frequency.
Over a remper.'rure rlnAe of 15 ro 120
desrees F.. puhe .atc car be expected to
remdin onnJnr wilhin ': cJclc, puhc
width sirhiq 2 Der ccnt. rnd modularion
frcqucncy virhrn lO (ycl.\, or .66 per cent.
OperJrion will continue beyond 175 de-
srees F., bur rL rhrr rempfrarure, a bit ot
rrim chrnoe $ill he n...\rrrr! On rh.
opposite eitreme, operalion will conlinle
dovn to 10 degrecs F., but since se freeE
up at about 40 degrees, no eflo.t was made
Io obrain islres rr thal remDerature.

Such e\cellent remperaruie chamcreris.
(Contihue.! on pa|e 38)
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B&D Proporiionql
(ca tinued lrc"r paee 35)

lics were obtained by use of lrtyl.r caDaci-
tors for all critical liming apllications.
incxp€nsive silicon or low leakase rale-
!r.wn lermrnium nrnsisLo6 for NPN_posirioni 

rnd bv reveAc biJsina of PNP
ierm.Ln,um sw,china rrrnsisrorr !i, R4
and D3. This should be suincient word to
rhe {ise, but wc .epe.t our warni4 from
rhe ernier \rri.s .lontsrb{itule bff6 un-
less \oI hJvc ruftcicnt c\perience ro know
eu!rl) {hJl Jo tre doinEr

TIie DUher moduhLor drJwi doorori'
milely l0 ma, lrom the 22%v, battery.
'Ihe banery should be discardcd ifter thc
voltaFe under load drops to r minimum
of l6 tolts. Hrppily, this much voit.ge
(h.r!e h,\ neeliEible effe(t or puGc rrlc
. ntl uiJrh rnd lonc frequen!l

I ei . rrkc x lo.k rL lhe .ulser modulator
.i..',ii 'nd 

(.e h.w ir $;rl\ Fi(l cdm-
pletelt dis.egxrd c.pacitoB c16. i7, l8
lnd 19, and RFCI. These componcnls are
uscd for radio f.equcncy inlerference
(RFI) vrppre$ion nd ue not e$enlial
to rhe theory of oleralion of the circuit
(more on RFI laieo. QI, C2, and rhe
.esisror string Rl, 4, 5, .nd 6. form a
simDle uf iun!rlon sr\loolh oscillitoi. Q2
is j .omprDtor sl3!jc which rr normJlly
bi.sed on" by R8, except when diodc Dl
h forward biNcd which occn6 when lhc
lolt.ge of the srwlooth w.leform is more
ne-lilile thrn lhe eniller of Q2. Q2s
ehirtcr voltrgc is delernincd by the setling
of lhe rudder stick poi. Rl0, ir ihe voltaAe
dilider srrins R9 rnd Rlo- Thc.efore, Q2
can bc mo.e ro lire (iurn on) .t rny loint
on rhe slob€ of lhe sawiooth oscillalo.
wavelorn ind thus delernine the pulse
widrh rlrio. Al lhe end of a pulse cycle,
Q2 will innedial.ly turn ofl s Q2 dh-
charees rh.! lhe emilier of Q1 ard cur
rent limilins resislor Rl. Q2 is directly
coupled by Rl2 lo tbc switch slage Q3,
which in tum, is direci coulled rhroush
Rl5 ro rnorher (ritch, Q5. when Q2 is
oFF, Ql lnd 05 rrc ilso oFF and !ice

When Q2. Q3 a.d Q5 are oFF the tone
genenlo. operatcs lrecisely ihe same .s
the Dulser, except a1 1440 to 1560 c.p.s.
rnd Lhc tonc slmmel!y is lermdnently scl
ro r0 50 ind not used for conrrol pur-
po\c\ whenever Ql, Ql rnd Q5 cre oN
rhc ronc !enerrLor rimina !apd!iror c5
is shorted oul and oscillation cannot occur.
The Dulscd tone ouplt of Q? is fed to the
grid of lhe udio rmplifier stage V3. The
o(rpur of v] arid modulrtes rhc RF
m;l,F.G,l^' hlcr v7
'it e purposes of other componeDts no!

mcntioncd abov. and no1 obvious from the
schemxtics are as followsr Cl is an AC
bj-p!\! Jround rhc pulser moduldror ba!
Lery rnd \efter ro prevent unde6idble in-
tendion or coupliDg between the pulser
and ronc generabr. D2 and Rll sede to
edr'rlire lhe loxd on the sawlooth oscillalor
Ql dnd p.cvents a very slishr rate chatse
rs .!l\e wi.lrh i\ vrried c:l .nd C6 are
AC hr-D1$ cJpJCrtors qhich sndrpen uo
rhc wnveforms and reduce symmetry drift
oler lhe temDerlrure ranqe. C4 disLons
one.,1.. or rie $rver.rn;r tn. L.lled.r
of Q3_*hion. in efiecl, rroduces a ixed
rime dclay in the ci.cuil- Tbis causes i
ve.y sliaht inleraction such lha! lhe per-
cenra8e of tone oN tihe dec€ases v€ry
slishdy as Dulse rate inoeases to balarce
an eq!!l and opposite intcraclion inhc.enl
in rh. B & D rec.iler. R2 .nd Rl? are lem-
perlrure compensalion resistors that slabil-
ize lhc puhe md lone frequercy, lnoeas-
ins lhei. !.hte cals€s ihe frequency to
derresse rs temDerature incresses and vie
veAa The valdes ailen are for averace
nnii"nchon rBnrkrorr ind ndr n€..$arilv

id€al in €ve.y case. btr1 ihey are close
enou8h for praclical purposes. R29 att€n-
uales the ouiDul ol Q7 from the nomal 22
volts Derk to abour 6 vohs which is more
aDoro;r are ior lhe rnouL to rle IU4 audio

A word of w.rnins. A Aermanrum NPN
must not b€ used for Q5, or tone frequency
inslability *ill su.cly resull. The 2N2712
or 2N2629 specined is an epoxy cased
eco.omy silicon ma.ufaclu..d by Ceqeral
Eleclric, rnd it is perfecdy sdlable for tho
lpplicalion prolided it is shielded asainst
inpirgenenr f.on direct light, shich
would iocrerse rhe lelliase cuffenl dras'
ricrlly. So lo pre\cnt r rnJp roll $hen lhe
\unliAhr \u denly pours rhrouFh Lhe stick
ope.ing, be c.r/rrnr lo wrap Q6 in eleclrical
1aDc, aluminln foil, bubble
other olague malerial!l

Slart conslructio! by drillins the circuit
borrd (rvxilablc fron  ce) .nd culting
rhe holes for 

'he 
sn.'D.in L',be so*ets Be

fore nounlrnq Jn' iompunenr\. r{ rhc
drilled PC bolrd as a rempl.te for loc.ting
thc fivc mounting scrcw holcs and thc
soe*driler rdjrst hole lor Rlo in rhe
back cover. tse slrc 10 have Ihe b.ck cover
on thc crc and thc cnse corDe! seam
oriented Io tbe lower right hrnd co.ner
for Lhis opcr.Ltion. And, he cc rin to iJw
slrepd.ne. nol\ in thc rhrcc srick boL
sh ,ft( hefnre 'n+,llin. ,h.m Y." 'rcnow f.ec to conrinue ;onstruction in .nv
desired order.

Sincc l.innc6 are used for all experi-
dent.lly dete.dincd resisto. values, all
componenls may be .ssembled lo 1he P.C.
board. It h a sood idea ro l€ave power
cables \ulhciend\ lon! Lo De.mn inniil
rdi'rimenr."rriJ. ihe;re

the comnercial sli{.k a$snblies have a
l€s nlr. Lur. as rhey .ornc onr ot thc
bo\. b a hde squarine and Flishins
vnh a lile ahd sire rh*l lill nake then
look nic€. Fuhdio.ally, rhe Prohol' can
be vasrl! improved bv rhe use oI 6ree
lurn cenreflnA sprinAs and by Iubricdlion
of lhe coih lnd surfaces that coDe into
cortacr wilh rhcm with auromolive disirib-
utor c.m g.e.se. DON'T use oil for this
purpose; ir will <eep bJck inLo Lhe polsl
We uslrll' loo\en Lhe sDrinc rension roo,
but lhis ; .! m.,rrer oI individual Drefer-
cncc. Other modrhcrtions to Prorroi o,a'
Jre !le.Lrl! shosn rn lhc dr,'qinas i.Iole
Lhal only one Prolrol srop is rsed for
rh. n'dd.r \ricl ,nd rhir iq f.r n.' rAl
ll is sc.ewed lh.ough lhc P.C. board from
the back into the lapped hole in 1ho
right angle rileron pot b.acket,

Do no1 c!1 lhe siick openins in thc fronl
cover udlil rhe inlegrated circuit board and
stick .sscnbly is inslllled and the dimen-
sions lo the clevator-aileron slick leriical
center line de connrmed.

Tube \hields cre not maDdatory, but are
lood DrdcLice. Dtr kuhrlv on rhe orilh-
tor. Sli! on shields from an, old .adio or
TV mav be us€d or thev c.n be m:de nv
rorr,ne:,2-,,' x r-.a';iece of rin arouna
a %-in. dowel. For a neat job, roll about
l/3 1be way from one end, and then roll
f.om ihe olher end, We us€d th€ tin fron
a Campbcll Tomalo Soup caDi it worked
very *ell: howeve. we cannot vouch for
chick€n noodle or clam chowder! What-
eve. h used, donl fo.get lhe Decesa.y slep
of grounding the shields.

Before pe.io.ming the clcctrical adjus!-
menrs. be sure io cleck all conn@tio6.
(Groundins "B" plus and tuning for
mtr\imum smoke is not Cood praclice, some
5aj ) Here is the procedure for adjuslir8
lbe Dulse. nodularor:

(i, ser all rrim pots, rrifrmer resisrors,
and sii.k lois to thei. mechlrical cenlers,
except Rlo whose tap sbolld be about 2/3
from the or.un{t end

12) Aeily 22t , volE md with d oscir-

tlOOlL AllPlANa NEIVS a July, l96a



Ioscooe between the collcctor of 07 and
lrouid, ohrruc rhc wJreform. A i'rLrem
similrr to thrt in the lpprcpriat. wrve-
torm nholo should bc obrJrncll. bfl proh
Jb I * h uncq :Ll lone ofl rnd on rimes,

(3) With rn audio signal 8€ne.ator set
10 38 to 40 c.p.s. sine wave oulput ud
connected to lhe scope horizonral inpul,
\* ch rhe \cohe horizonLJl selcrto. swilch
rn .rrern. l :'nd rtl,!{ R5 !nlil the re
vrllin! lisur iernblins a revolviDs disk
viewed from the €dxe wirh a lickel fence
t ur t n ( u.Ll rrounJ stop\ relollins :nd
$lh onl\ onc tenre cpDJrenr. Tilhlcn lhe
ele! n'ck set s.rc\ .nJ Ieerl in fulluD
clcvJLor. AJrn rhe siln,l ceneraror unlil
rhe b\'l,,ui hsuic .,!Jrn rLup, JnJ nole
Lhe lred cnc!. Du rhe s.,de for do$n
clev.torl lI ;or. tF r.Ltc chrnsc rhan
down ua .bL,incrl rdiu{ rhc trnearilv
rridner R4 for ! bit l;ss resislance ,nd
reocJl lhe cnrirc proleJurc If 1.,\ up rJte
rh.,n tl,,qn A.brJineJ,,!,.dJ. R4 Jnd re-
DeJr rhe nro.cdure. aonr ni e (he proce5s
unril lhe up rnLl lloqn l(.h.nsc is equdl
shilL mJrnlrinina t ccnrcr freqL'ency of
13 ru 4tr cf\. On!c lln(..ir) has bcen
E\rrblishetl (hc!l rhe .Lnro nt ot !h:Lnec
in both di.e.tions. A rlrc chanee of plur
ud ninus , Io 9 crclcs is rcceplable. If
,r lersl sclen crcles is nol oblaincd.
!ci'llel (l uirh -.1 25ilFD nrylar and
ic. dirAr l(l (noI R5) tu 'AJin oblJin l8

n.!rr.'l Il,l\ \hollJ do Lhe
ficl. I; rhc rnlikely clcnt it doesD t,
r.n.r!. al \ilh a :IIFD m\hr. Il is un-
I'iel\ rh.n Loo ,h// r,'lc (hinae w,ll be
dbtained. bnt il it does the obrious cDre is

t1r Wnh rhe Dul\c .. c rl 18 40 c.t.\,
rtr'r!h rhE rcoDL irurzontJlselcctor blck to
!nlernrl rnd .LLlrun for equJl lone on tnd
ofi dme bv varialion of rhe neutral setti.s
of Rlo. F;om slop to stop, RI0 shonld give
. pulse *idth ritio chanse of about 30/70

ro 70130. close s2 (fasl ihroxle) and
obsene lhe conlinuols ,rodulaiion frc-
quenly Ln rhe s.opc. scr rhc symDery Io
50 50 br mcrn\ of rrimmer R24 U5in(
rhc li\\:Uou\ 6sure ntcthod, dc5crbed
,hor! .'nll silh the \'Annl Fcnerdror set
ro 1500 c.p.s. rbj6t R20 for r lone fre-
{rency oI I500 ..p.s Thc !orrc.r liAUre
silrouchl\ rcremble r naronarv kclcnxle
wirh rounded corne6. The aileron stck
should produce a change of plus and
minus J0 to 60 c.p.s. from neutrl ro each
slop. Ir at least J0 c.p.s. is not oblaired,
bJr.Lllel CJ wnh Jn .01 or .022MFD mvlJr
in,l reDeJr rhe oroceduie AaJin, rL is nor
Ikely lhar too much !hrnge sil be ob-
tJrncd. The puher modul,lor l5 now Jd'
jrNred except for ninulc neutrrl chdges
lbat.miy be required io mltch ir lo ihe

Adiu menr of 1be RF section is so con-
\cnn6nJl .'nJ $rirAhrfor{rrJ rhJr il is
hrr,ll! worrh derailins hcrc in f.trt, if
rhe 'eide' rnr {'ffiLicnrlv !e^eLl in R.C.
to kno$ rhi\ oroledurc, he should no! bc
rrtemprinx lhb prore!t JL Jll. Bflefly, lhe
pro.cdurc \ as follos\:(r) wirh the P M oll, v2 .nd v3 re
Doved. rnd a nilliameler in rhe B'plus
h.Ld. 

'unc 'he 
oaillJ'o' for rhe diD which

13 rn 7 m; Rrrt lhe shra
or Ll rwo rurns counrerclocl{ise awai
iron the snsnile side of lhe dip lnd plug
in v2, B plus currenl should now be 18 lo
2.1 m.. lf i1 slands at 30 to 40 ma. back
rhe oscillalor slug out until the cur€nr
suddc.ly dips lo rhe correct value,

(2) Mesh a two lurn coil of insulaGd
s.lnl h.ok u. wire solder€d to a nDmber
4s nilor lc;p inLo rhe (oLls of L2 rnd
lune CI4 until ile lamp elows with
mrximnh brilliance lanlenra not con-
necred). 'the 27 mc. vesion vill lighr a
#48 Jmp ro while brillilnle rutrcienr ro
nh.."re rhp ."rlinc nf rhe 6lim.nr The

52 mc, v4ion will lisbt rhe samc lamp
to while b.illiance, bu1 the outline of lhe
tilament can be seen.

ll) Frn!llze thc o\crlilor.'djuslmeDt by
\!resrnr thc slua of Ll clo.k sise inLo L1
unlrl lhe lrmD aoes our, rhen brk rhe slus
o' untrl rhe l.'mp .sdin Elo$s plus d

(4 ) Connecr lhe dnrennJ rnJ iisrJll Vl.
wilh a feld slrcngth meter, adjust CI4 fo!
nrr\rmum output with rhe trrnsmillcr held
rn rhe normrlivins po\ilion. not serLinE on

fr.ar wARNING! The
27 m;. trnnsmnter Dusl be tuned by or
under the dir€cr suDervision ol a Derson
holdin! a Ii.sl or second{la$ conne.cial
r.,d'. ..er.,ior license in Jcco.Lldnce with
p,,rr 9i of FC( Rule\ .,nd ReAularions.
And, ot cuuBe, Aener!l clJsr nr lecl-
nr.rJns !l.Ds .'m!leur liccnf ir requked
l.r ooer.lrion of the 52 mc. transmitter.

lr ihir rrrnrmrlle. tr ru be idcoled for

'r\e s th orher slnems, rhe folloivinC in-
lo.nition liu be useful,(l) Pulsc rrte can be lowered by in-
creasins rhe size of c2, up, to 1oMFD
mrv br rsed. El.ctrolvrics or tanlalums can
be i,sed since nrlar; become quile larse
ibov" 2MFD- bur doni crDect the rem-
ner.'rlre srabi|Lv to be a\ aood Puhe
rJle (r r4. (Jn be rncrensed hy a reduc.
fon,n Rl nnd R4 and rncrease in C2
nrfficient 10 obiain tbe desired neutral
r^re. c4 hav be omilted,(2) Puhe width chanse may be in-
cre.sed by indeasine the lhrow of the

(l) Tone f.eqdency m.y be lowered by
increasins C5. If rbe varjable frequency
fcature isnt desi.ed, thc rudder pot, R10,
may be noved ro lhe present aileron pot,
Rl9. Dosiuon Jnd c fi\ed resislor of ccuiv-
rleit v,l"eitrbrrii"rertf'r RI3. l9 20 5nd
)1

(Cantinu.d on pase 42)
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(4) For sinsle channel "push button"
oDcralon. i 5witch or iumper can be
xi,l.,l ro .onn.d rre n.rmallv closcd con-
lact of 52 lo rhe norDally alen conract
of 53. rnd 52 used as thc key switch, For
'1one nornrlly on" operatioD, lhe jumper
can be frod the normally open conlact
of 52 10 rhe normallv closed contact of
Sl. Jn,l sl u'e\l is th; key swirch.

Drmculries wcrc e\perienced by some
nodclers id rdapling the orisi.al B & D
bul\er modulator to somc lransmiGrs,'Prnh'hlL ihe m.sr c.mm.n wds wnh
RF,, espec JLly when nrnri held rrsrsmir-
ers wcrc u\ed R,,dio frequenct inlcrfcF
enle is oflen dimcdlt to mea\ure, Jnclyze,
rnd elininale. 11 is caused by the lecri
fyins action of diodes abd lransntor junc-
tions whenever a lmDshtor circDit is ex-
posed to J rJtlio-lrequency fidd (ie.,
everJ drode .,nJ runclinr bccome\ .1 irtn
1aL sef ). RFI usually rends 1o rurn tran-
shtors on" bur in come cases il hrs quitc

It is easy to determinc if you. P/M
is beins cFcclcd bt RFL Simply con-
neci I scope to rhe oltpur of your P/M
nsin! a 20 micro-hen.v RF choke in
seric.'s wnh !on. scoDe pisitire prove (lo
prevent 'inieclion' RFI picted up by lhe
scobe lcJd, ard observe the srveloms
snfi rhe RF 'oft Jnd aaain wirh ir "on'
and anlcrna fllly extcnded. Any change in
rmplirLJe, pulse or rone frequency or !ulse
wiJrh meJns \ou lave cn RFt problcmrl
These efiecE .re u!.,llJ ctrrlrc dnd subiecr
ro position of scope leads, body calacity,

Geuing rid of the cdlprir is rnother
sLorv enLirelv. becruse Lbe siturtion crn
. '"i .' -,;h hrirern .l;fier.ni ;nqllli-
riori\. For sro!nd b!sed rransmi,rers con-
ncclcd per rhe Jrricle, RFI can be eliminaF
ed by aroundins boLh ends of the coMecr
ina cable shield and by inserting 20 micro-
hcnrv Miller 6152 Rf chokes in lhe P/M
box in series qith lhe outpul .nd hinDs
22.5 rolt leads. If the slecified conDector
wns used. lhe unused connecto. pins tuake
len co^vcrieDr t$minrl @ints for rhe
RFa\. ln adlllron. .O0l Mlil dtrc .errmic
cap.cilors should be connected belwee!
rhe casc ground and the ends of lhe RFCS
electically neaiesl the tra6milter.

Relief lrom RFI in hard held transmi!
ters cln be oblailed by shieldjns the P/M.
preferrbly in r ight melal bo!, and/or b'
lsin8 RF chokes and ,001 Mfd capacitos
to by pas lhe RFI to g.ound whereve.
required It i\ Aood !rJ(ri!e ro l€ep all
sirina \ho Jnd rs close i4 the ccse cs
p.rcricil, rnd it is not advisable to locrr.
lrin pors remorely fiom the Pc board
wilh lons wne leads 1oo nuch RFI

RrI efiecls can n$'illy be localized by
checkins lhe P/M stase by stase with a
scoDc, .a!in wilh tbc choke in lbe Dlus
lerd, ind ob\e ins $he( rhe elTecrs occur.
This is hos wc loc. cd rnd correcred m
RFI troblem with rbis transmilter that was
plrriculariy sicked on 52mc. RFC1 and
thc .001 Mfd capacitors complcrely clim
inated lhe problem rnd Drde rhe usc of
RF chokes in lhe scope lead unnecessar]
fo. obscNins waretorms wilh the lrans-
mitte. on. For sode unknown reason, thc
lone eenerJlor circuit i( un!flected by RFI
evcn rhourh iL is \inil5r Lo lhe DUlscr cir-
cuit ard is locared clos€r to ihe tank coil,
Such is lhc nature of RFI: wc nave some
theo.ies here but lrobably can't prove
lhem. Another tip a srid dip oscillator is
Da.licularly useiul in localizing RFI cficcls
and determining the frequencies .t which
they .rc mosl 1loublesome,

Sone nodelers cxperienced difllcultv in

adaptins lhe olisinal P/M to Marcy trans-
mirteis lhaL rlrcddy hJle r l$o ttnlc lA5
Jullio.dDliner. Marcv\ anplifier i5 line
for hn sy;rcm, bur Iolilly unsuiLed ro Lhe
B & D be!.rse ir inveiLi rhe phale of rhe
nodulatins voltage at rhe grid of lhe RF
fin.l strAc causins the lransmitter to com-
pletely leave lhe air betwccn lle tore
br'rsls. ln thc receiver- whrt slould be .
njcc quier inled de betwecn tone bursls
becomes .' nichrmJrc of \uDetrerenerJlive
hi5s qirh ob!iously disc$rous results.

c '€, of (oube, is ro usc Lhc spccified
\inlrle nrrc Judio inplifrer,

The thnd mrjor problcm vas in using
Iow outbul krn\tuLler\. This couDletl viLh
rmproDirly rtrp insensinve Eceiiets spell-
ed sborl ranee. One Canadian conespon-
denl elinilaled rhis difrcully by building
a 5 watt Doeerhouse, .nd has been happy

One last 1iD, rhe besl w.y (nex! to a
rrn!. rheck!' 'o chcck r ransmiLLer for
pro;er ovorlL oEctulion ,\ ro obseNe lle
ndio Irequency output directly on an os-
cilloscope, This is easily done by connecl-
inc the transmitre. c.se and rhe anlenna
rc.ninal direct lo the verrical deflection
phtes of the oscilloscope carhode ray tube
at the sockel, by me.ns of d/t wires,(AttIlON!! Mosl \.oDcs hale ro be re
m.v..i rr.m rh.ir ...!r rn. rcces rnd
somc ve.y hiAh loftases exislll Thd onlt
'.o.. conLrols rh.t renrin cficcrive wnh
rhiiscLuF are Ihe horizonral 5weeD rnd. of
cotrree, focus and inleDsily. A lroperly
nodulalcd signai {ill look lik€ the skelch
in rhc wd!elorm pholos

NerL monlh se $ill dcscribe the thirJ
conl.ol servo, rcview the receiving end
w h res.ed Lo LorrecLion of mosr com-
,.onlv ripoacd d,frculries, Jnd present r

w.it d.ept R35 (aLrieo

Rls 10 K. r W.fi. 127 mc.) 3.9 K 152 nc.r

R4. R20 10 K, Trimner, {A.e 29Al4r.
R?4 2t ri, Ir mner d.e 2gAlsJ.
R5 25 K ccw LD. Tat&, ohn re Cs25lr

Rr3 3.5 K, Lin.r ohnite cu352r.
R6 s K tiie cenl'arab 816 rlJ (Newxo.

Rzr t00 oin, L ie . cent'ar.b 816107 (Nerirrl

c2-r,smi, 100v, Myhr Ma rory 11P5.

c7. c3 0.1hr. 200v, MY Mat od 201.

cr0, cr2, cr5 0 0lmf cd:nn. 200v d arealer,

cr3 24nnr, Mi., ror 27n..

cr5, cr7, cr6, cre, c20

01,02, D3. 04-LN5r6 cE.
01, 04 2Nl67l cE Un iu lion.

q5 2N2712 rAr ied) m 2N2926 iA.d. Cr

v3 1U4 (ll,l0.K. ir R29 k danred 1a 13 (1.

Rrc t 20 mtr'd Hs'"
Rrc'llom(rctss'tRcAiAcE]7^3]1o.52m.'

cambiDn No.2206.2-3 fon (N.w k) tor 27mc.

5h lurns rrom r0ld 6d i0' 52ii.
(CortrnP.l .n paec 44)
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r.2-r2 lu,is o. 16 w,e .,'o!nd, kirh lie !ft
t4' ii5de d.n{o ru z/m.

0tde di'ndtr r0r 5rmt
ru rri< N; 16;rc,r'a!nd. r]! iisde di.n.

ds. duoe l l5 l,omendoi,2pTno

€ts, {ree t16- r'om ad ol t? (52md

aRYarAL D or ooeorir
Ld rvDe rA9 ror 5zmd

TNTFNNA: ri tr bad.d r0r 27m( 1a..37A67C[A) o'
Der 1?r. $ mch for 52m( (4..l7A7rcu54J.

Tr.McrF !r!r ,nd TsPclM ro(.er:dr (r!riBhed

st Ndmslly o!eI d0m€nrtry sPsr p!shb!iioi

s2,33 EE(irosrrp turor IPDI eD (h (NeD6rr)

ll, J2-0!...ircu I Dhone nch

M s. h.rdh e a5 
'!oi,i'.d.

Bmrs! 4ls6 22rrv balt.d d eqlit€it.
Powri roiveitor {A(! TC3.5 3 r, No.26At d


