
Ar.i6n no.t b - AeBh ltSf

Two-Tone, Pulse Width Transmitter

For llual Proportional Radio Control

Dr. Walter A, Good. presents the conclusion

ol his contesa trie.l-ewl-proacn "VAC D-P" systen

I h many w.ys th. Dual Proportional
Tra.mitte. i! lot much ditlerent f.oh
thc o.din.ry tone transmitt.r with s few
add.d d€vic.r. The ka.soitl€r nust bd
able to prodlc. thc fou. b.sic sudio
eav. lorms illust.rt€d i! the crtier
articl., In .ddition, thes. lour wave
rorms mut bc pukcd, on. at a tin€, in
the prop.r ratioi to produc. th€ pro-
po.tional response of thc fudder ard .le-
vator. The 3.nding ol ..r.i€r ot.'ate3
the .ngine and th€ fail-sai€ provhion.

Th. ta.smitter ir composed ol lour
principal sectio.s: l) Ruddcr Pul3q; 2)
Elevator Pul*r; 3) Ton Oscillatorr and
4) R, F. Tran3nittcr. Thc lunction ot
.ach s.ction will b. d6.ribcd.

Rudder ard el€vator pulr.G ar. th.
sam€ as the pcrtodc multivibrator tylc
descril,cd in McEnlces Colunn (Ja!.
I9s5) .icept thcy ar. now op€rat.d .n
4sV ifttead oI 90V. ahi! 3till giwes 3
ma through th€ 3000 ohm Siama 4 F
relaF. Tl'e Sigmai arc dpccially r.com
nen.l€d beau.. cl.a. .ontad swit.hing
is essential !o prop€r proportional op€ra
tion. McEnte.s lAG4 version (oct.
1955) is qun. acc.ptable but rem.mbet
that rwo pul3crs a.. needed and his coo-
t'ol box *ould 

'€quire 
a o.c megohm pot

on rach ol 1l'. two output shatr3 and
sn exl.s puh€r. A lully prorortional
control box allo*s stick hovemcnt to
dl co.f,e( ol dE 60r. McEnt.cr or th.
one dcac.ibed in Nov. 1956 by DC/RC
Fembcr Bill Holman will do the trict-

Incid.ntauy. the clectronic pulscr it
a balanced device $d hencc the citi.al
part! (0.25 mld, l5K and 100K) rhotrld
b€ w.ll mit.hcd. If you N. difrer€nt
tube or compon.nF than lhown ir thi3
diagrad, tlcn lollow John Worth! ad,
jlsmcnt prd€dur* which he di*ussd
in tlE Dec.mb€r 1956 Am.tian Mod-
./er. The rwo puls€rs are shbwn in
Fi8ur. 6 o. the l€it-hand side.

Th. tonc osillltor is .nothcr multi-
vibrato. cncuit but this tim. thc output
tone G eith.r too or 500 cpi Th. lout
vavr torms ar. ottained by 3wit.hing jn
the Arid circuits, Switche ar. th. cor-
iacts of thc Duls€. r€lays, Thc tonc
Gcill.tor i3 shown or thc .icht .id€ ol
Fisurc 6. Norc tfi. rudd.r relay rwitcncs
the grid return from a low voltaac to d
hish volt.gc. Thii providca thc two
tones, Th€ clcvator r.lay swit h.r from
o.e ride oI the srid r€sistor strin* to th.
oth€r, This mates th€ tone vav. lop
sid€d, cith.r a0l?0 ratio or 20140. Sidc.
thc Dulse. relaF are ind.pend.nt, th.
outRoine tone vave dep.nds on which
r€lay conra.t3 happ.n to be closed at
thai instant- Th..c ar. ,our .ohbin.-
tions ol tl,€ relay .ontact poritionr shich
yi.Id the lour wave lo.n!, The output
oI th. plat. point M (in Figurc 6) or
one of the rv4s is conn€cted to th.
tanshnter and provides tne modula-
tion- Thc carrie. sianal i3 scnt by pre3t-
ins rhc'p.nic" 6utron vhich r.mow.r

th. 130V B plu. lrom th. tonc o*illato.
and c,usc! the inrtant c.sation ol th.

Cncuis ror both a 271{ mc aod a s2
mc trsnsmitt€. a!. showt in Figure 7,
Thc circuih ar€ both conv.ntional oscil-
I'tor-doubl.B but arc rlightly diFerent
froh eac]].rhd. the 2711 mc unit use3
a 13.6275 mc cryltal in a standard o*il-
l,tor circuit. Osillator output i3 fed to
th. g.id o{ thc 3B4 dolbter amplifier
whc.c tic frcquency is doubl.d to 27-v{
mc ard rnitted on the whip antenna.
Grid ot t!. 3Ba i3 a]so imprca3cd vith
th. audio mo.tulatio. Irom th. ton€ o3-
cillator, Tnis typc of tratuhittc! emit!
about one-ialf watt and is slmdt com-
plct.ly f... from olcillaro' l€ak th.o!gh.
Henc., p.a.ticaUy !o close diste'.c
''swampins" of th. r.cciver should b.

The 52 mc traftmittcr employs th.
f..dback type oscillator with d 26 mc
harmonj. $ynal. The 3B4 doubl.r-amp
lifi.r doublca thi3 to 52 mc. This tranr-
mit!€r c.n be made to work over thc
50-54 mc rbat.u' bafld but th. DclRC
ha! b.€n usirg 51,52 rnd 53 mc a3
''standard3." Thir aUows three to fy at
th. same tim. witb abblut€ly no intel
ler.n... !t int.ntionally avoids the 50
mc r.sion *hich L m.st popular vith
"ham cohmuni.atioff,

Construction oI th. g'ou'd equipmcnt
allows con.idcrabl. va.i.ry. Tnc equip
h.nt in Figlrer a, 9 and r0 shows the
pukcrs and ton. Gcillsror on oDe d€ck
and the RF ponion oI tlE tr.n3mitt..
on anothcr d€ck. lhis p.rmik the tralt-
mittq dect !o bc ch.ns.d in a t€w

minnt.r to a dif.rent band. Not. ihet
th. puh.r relay3 are insllat€d lrom th.
mctal ch.sis. ahis is neccasary b.c.ui.
the amatlrd ... .onnet.d to thc r.Ly
lrame and murt be lc& 3oalina ir thir
circuit. Arrans€ment ol rartc on thc
puls€r d.ck i3 not .nli.al and m.y b.
r.distribrt.d ro dt th€ truilde.'! parti.u-
lar spac.. It is important, now.v.r, that
thc 100K arid reiltoE in ihc pulifir
b. kept as close to th. arid t.rnii6L al
p6ible. Il th.y arc pl€..d at thc oth..

m.a control pot s€riolr jni.raction b.
tw.€n thc tvo pll3eB will occur. ah.
.l.vator pulser will 'ldk in" and t'y
to follow the rudder pulscr and wia

It is importsnt o' thc trdnsmitter to
loc.re thc $cillqtor coil or thc oDDoeitc
side of thc d€ck from lh. aoplifier coil.
ThG provides th. flec€.sarv isolatjon b€-
tween tnc oscillato. and thc a.t€nna
circuib rnd pr.v€nts urdesir€d "l.rk-
throueh-" M.tal tub. shi€Id! a.e als
r.commrnd€d for the rwo RF tubca to
provide ddditional isol,tion.

somc buildcrs h,w€ pl.ced rh. lullcr
clectronica in the .ontrol bor llonE wilh
th€ control stick. This work well. ca-
pcci,Iy with rhc subminiaturc rAo!
tubes, as lo.s a! rhe rcl€ys .r. kcat clos.
to the tore oscillator, The tone oril-
laror srid circui! j$t w;nit tol.rat€ lo.s

Dry batt€li$ used by th. writ€. Ere
two number six dry c.Us lor filamcnts,
IoD. No. 432 45V Evc.cady in ierid ftr
the 130V. and one No. 482 45V Ev6-
.ady for the prLers The usc oI a scpar-

irt*.-r..br

A'1t,]tro{h rh. h '



t6.ti.on a.a.b - tt .t h tr',

:i€ pulscr B pls batte.y hclps isolare
i5e pulse6 lrom the tone oscillator and
:r3nsmitte.s. other surDly airncem€nts
a.e ieasibly as lons as they 3.e vell
:lteied. Tfi€se nultivibrato.s are no
:o.ious for "locki.g in" with voltage
spikes or el€ctrical noisc from .ny
sourc.. so use Plenty oI largc .o.d€nse.s
*ith dynamotor or wib.ato. supplics.

Also notc the 3B4 is mt€d at 1.25V
Jn the ntam.nt. I1 you use anodicr
ilamcnt supply, such as a 2V w€t cell,
b€ sure to place a dropping .esistor in
rhr 3R4 frlan.nr .n.uii

The batte.y drain ol abort ?0 ma
(xottr ls ma, tone osc 5 ma) was
mcasured wh€n the w.iter's battcri.s
wc.c l65V instead oI r3ov. Actually thc
lransmitter works well f'om t30v down
to r35V so a set of batte'ies should last
a season ol a.tiv€ flyi'c. The transmit
ter 6lam.ris draw 430 ms and the
puts€rs and tonc pscillator draw 500 me.

Afte. the transmitter h coopleled the
tune up procedure consists ol ch€.king
the pulseB, settinA the tones, and tuning

Tl'e pulsers osualty work with no
coaxirc, I set the pulse. relay to oper
ate in the 1.5 to r,3 ma resion and leave
it therc. An accuratc t€st ol each pulse.
can b€ mad. by co!.e.ti.g . zero c€nter
mcter and two batteries to th€ .€lay
.ontacts. fhis stimulat.s an actuator ard
pres€nts a quantative heasur. of the
pllse ratio ss a lunction of control stick
rnotion. This test€! is desrib€d in the

(Continued on paae 42)
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Good fronsmitler
(Cdtinu.d tuM pag. 2s>

Jun. 's6 R/C column, I lile to hav€
thc c.ntd stick yi€ld a 50/s0 pub. ra-
tio and th€ .rtrme Dodtio.s siwe at
l€ast 90110. O.casionally, the uflb,rance
in the 3v4 tubes will not allow syn-
m€tric.l pulse widths. Intcrchatging the
tubes will usually c!r. thi3,

The toDe oscillator is set to tfi€ two
to!6 bv adjustinR the l00K pots- Rud
de. rel.y mqy be held agajmt th€ high
or low tone .ontdct with your 6n3er.
Low ton€ should be between 30 a'd 120
cpr ard the high ton€ betwes 500 rnd
600 cp3, Ton.s can be reier€nced to an
audio oscill€tor or to .pproprist€ piano
noter. Switching the €lev'tor relay arm-
allre tron one co.tact to the other
should 'ot .hang€ the fr.qucncy tv
more than a lew cycl€s. The tote t.tio
is pr€set by th€ choice of the 470K-
I Mes-470X res'stor stins 6nd should
civ. about a0/?0 and 20130. A cathode

'ay os.iIo*op€ is a ve.y handy tool at
this timc to obse.v€ the voltage patt€ln
at po,nt M, The latt€rns should .pprar
verv smilar to those in Fisure I oI th€
ea'iicr article, With the lulsers it opera-
tion the 3witchins trom on€ eave lorm
to another snotrId appeer almost in-
stanta'cous with no €vidence ol conta.t
bounc. or dirtv contacb.

RF od ion'oI the Eansditter is
alisned in the usu:l wav Remove the
3Ba and aptly pov€r onlY to the 3v4
.rv*al stsae. Tu'€ th€ slus ol 3 (Fic
7i until the nlite current dip! and then
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dlow imm.di.te reo$illation- If not.
readj$t 3 until it doe, even at sohe
sacri6c€ in output. Final RF trdshitter
t$t is to connect t6 to th€ anttua dd
adjNt the spacire b€twe€n ls add 16
(ard retune th€ cond€nle.) until ! 6eld
str.4rh m.t.r shows mdimum .adia

Now that you have s €omllete trans
mnter and rec.iv€. the time htu com.
Ior the 6nal ch€ck of thc combination.
Purporc ol this chek is to measure the
rdeiwe. rdp.fta to the lorr wave !at-
t€ds 6l th. lra8mitter. set the tranr-
ditter oeveral leet sway, remowe tlle
anrema and r.plac€ with the broM
!€sd lanp. Turn on th€ t.ansittq and
to,€ oscillato. but not th. pulseB, Now
read th€ voltag* at poinB A, B and c
in tlE reeive. vith th€ pnls€r relays
h€ld i! the difi.r.nt loeitiom The voll-
as€ should be great€. lhan minus 7V
to cur ofr the r.lay tube. we Ge a
H€.thtit VTVM Model V-? with a 100
m€go$m !.ob€ id the DC l€ad. Nen
b$t is to t€sd th. r.ceiver relsy cur-
rents sd 3€€ if th.y ar€ mabmuh dr
near zero d€p€lding on th€ lartic.rar
.ondition. If th€ receiv.. do€s't !6pond
rroperly 6nd a f.icnd with a sope to
localize and corrdt the arouble,

On e th. trammitt€r atd receiver sr€
sattuIactory a3 checL.d abov€, clip the

test.r to th€ tudd€r
an.l el.vator rela'€ and ob3dve Io.
lrope. operation ,ll th. vay l.om the
@nt.ol srick to th€ movem€nt ol the

A word about the porarity ol thc a.tu-
ato. 5nd relay .onnstion. we haw.
3om€what'6itr*ily rtaqdardized on
th€ louowinr. wh.n all reeivcr reray

coils are deelereized tne rudd.r and
elevator a.e in "l€tt" and "up." A
broken A o. B battery connedion would
give this relult, Of cou.se, tlte mst like-
ly "fail safe" .onditioD i3 .ith€. cari.r
o. no sisnal, Ttris .nergizes an rec.iv.r
relays .nd op.ft th€ fldd.r and eldatd
:.tuat.rc. Th. ..rc .l rd .urr.nt in ih.
f.il saf. r.lay and luU curdt in the
rudd€r and .lcvator d.lays r*rlt3 in
l€ft and doen-this is to be avoidedl

Th€ "6nal nnat" check is a diianc.
r$t at th€ deld. Ar on.-hall mil. the
pla.€ should work wh€f, h€ld above th.
head. At de-qu..ter mile, it wilt uru-
6lly worL on thc around, Aunc th. r.-
ceiv.r coir back and forth until thc
limits of rudder operatiot sre lobd,
thed set the iunirg *r.w in th. c.ntd

On you. first l e nisht3, it ir hishly
rccommended that afl €xpdidc€d €1.-
wator man b€ on th€ stick tle ca!
quickly cor€ct lor any mistrim in th.
rlanc and dt.er the plsn€ to a raf.
altitude so you can take .w.r. fh. pro-
pofriondl elev,tor i permitting you to
do many mo'e haneuv.6 than b.lor.,
but at the same time if can ale g€t you
into boubre. J$t not th€ large mem-
beEhi!, including yours huly, oa the
Dovn Elevator Clubl It wifl takc about
twenty nishts to gain corfidcncc in
yourself and the elavator, 3o don't get

I 6nd that this systd i3 .a.i.3t to
dy i{ 3p.ina .ente.ina is $.d on th€
actuatorr a3 well a3 ttr. .onrrol sticlr,
In tact we usually double th. c.nteri.s
rubber b.ds o the ,ctuato* ol a n.w
ship until we get the "f..1" ol contrcl

5.t the slug 30 th€ platc clr€nt i. on
th. stall€, or shallow, part ol the curve,
PIug in th. 384 and slip a brown bead
lamp to the antenna output coil 16,
Aune dre 3B4 condem.r until the l.mp
is the brisht$t, th€n so back and rc-

.w.n m.r h.ili2nce.
However, 3 should be set salely .nougt
that the ositlator vill pa$ th. '6!ss
test." Touch the plate end of 3 with a
6nger and ]rndl th. stag. out of @-
cillation. Rd@al of th€ 6trg€r irould


