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Bob Ttainer's lmproved

Dual Proportional

Control System

"Duol-Slmultonoous" Rddlo Gonrrol is
hor. ro .ldyi lho Bob's interlnediote
sotup i. fioro qdvon(6d lhon Kuohn€l'!,
itrs lo$ Gompll.ol.d thon Doc Good'5

E.lnot s Not.. Man, rea.le$ nade
copies ol the Simplife.l Dual PrcpoL
tirnal Conrrcl St!kn, ptinkd in the
Aptil t955 

'sue 
ol A.T H- Mo w.tkel

||.|I, b t sone .li.lnt- A larye Fopottiot ol the lailutes v.t. cansed br se
ol a.tu!rcd tha! w.u nd tne th.
necasatv Lnk hDon which th" \r\t.n
k ln:cd

Sinc. it teenls that the D Ise tute asd
pu\e knsth svllens witi continue to
anu ah. t the ease neht ot obtaininz
D"al Simuht ettts Pr.pottio ,rl ,rntrcl,
'|e 

shon hcr. t.tatk at an.ntir.h tttl.r-
,nt med"r tot ubtainirc rt sddc soi al
.oktnl .ti.n: w h tt^ sla.n hD -
evet, an! Dp. ol Lt'u ur ;ay be ued.
and rclay adh\hn. t is not ut a lu\tr

Th. au'h.r hns b..n lltnt $ setip
sin(c l9\J, and hns fthne,t t to thcp.' 1 "h.r. it is ahoh! u\ tt,ol Drcat'
ds a )thiat ol lhs.nnpteaity (an b..
S.,etdl tupi.s td,le l,\ hL t"llrr cltb
n.alberc har. altu \ro4?d i^t at w?]t
lre leel thh tyst4, fits i,' ;' . "-t ol
int"t rcdiate lep b.twe llrc s' tl.
Kuehnel axt rc Ent, n d !l'. hate a,l-
va,.ed Good Dxal-SiDt ha ..it! ..ntol:
the laucr Ju.tibed in A M ,nPt\ .PL
tai't adta latct owr the ouise ne-
Ienpth .onhols- bLt i .DtsLl; hlt n'nn
cohpkx, aa.l lequires spaial ttuas
tuiiinq a d teceieinp eqtiDnt.nt.

The Ttuiner cilcun sho,, .an be ated
vith mort an! transmitt.t anl rcceive.
which wi pto.!rce and Jollow the n.ces

satr pul\. chane.s, so is ideal lot tho
wh. want tD ttu It\P ..''nl Ei'h

I The conbol system d€scribed can be
applied to lractically any R/C trans-
mirte.{eceiver combinaLion, rhe only
poinr ro warch beins thal the circuit
can follow the necessary lulse iates,
The components were chGen to .llov
tho desired radee of up-dovn elevalor
wilh a pulse rate change from about 2
lo 8 pulses per seco.d.

This sysreft hs been tsed with the
WAG non-seleclive audio to.e receiver,
which was orisinauy dosiened nor to
rcspond to very rapid pulses; the re-
ceiver was easily adrDted ,o the job by
reducing ihe grid lo lround conderser
on this rtceiver from rhe o.iginal .001
mr ro .0001 mr, and addins an 8 mf
elecirolytic condeDser tron B plus ro

l! you..ccoiver won't follow rhe lulses
fast enough, the rudder neukal will
shiit as lhe pulse rtte is changedr also,
as lhe pulse rale is shift€d to the hish
rale (which nornally sives Do{n elc-
varor) the elevaror mi8ht jum! ro full
up!

As with most of the rare leneth sys-
lcms seen so far, puhe ledelh is used
for lhe rudder and nte for the elevator.
11 doesd t male a srcat d.al of difference
whether iong or short pulses are used
fo! riaht or lefl rudder, bul slow prhe

rare is usually employed for up elevalor,
A basic pan of ftis system is a Fail-
Safe arrangement whereby the two .on-
trols are neutralized aand molo. cut{fi
appli.d if desked) when pulses stop ef,-
tirely, or a solid signal com* id. Thus
heavy inte.ference, transmiuer o. re-
eiver failure, dying out of range aad
similar lorlbles will lrigger the Fail'
Safe circuil. The latle. can be utilized
for molor control, by 6ltins Lhe pulser
wirh a butlon ro cur rhc (ienal eniirely,
Or, rhe Fail-Safe circuir mcr be omitred
enlirely by elininaling pans R2, X2,
L3 and C3, and conneciing the L3 con-
tacr which is maited "Normal' to rhe
ground. If lhis is done, sienal faih.e
wrll sive hard{ver rudder and fDll up

Power 10 operate part of the system
comes f.on a 45 V B battery, md the
same bauery haq always been used for
lhe receiver. Averrse B drain will be
aboul 2 ma, and this drops lo a I m.
average if lhe Fail-Safe circuit is omitted,

Operation runs likc this: as the re-
.eiver relay puks, relay Ll lollows lhe
Dukins r€ccivina Do$er lrom its oDera-
rion from Cl, which is chdrsed up at
each pul\e from lhe 1.5 V suDply which
runs the rudder motor. The diode Xl
aooss Ll !.events the lalte. from eivins
a kick vhen lhe receiver relay rleases
(that is, when the armatDre hils the
contact aeainst which ir is shown ir the

Duol cdrrol"r.R rLou !.Iow. It dqht 1r dtdgrqh .t pdt.
d tlrrall.d In lloo (dLo ,[orn tn photo d dghr hcrd pog.).
DldqM c.v.r. cobp.ncntr IM t6n @d dghr .octidr ot D!ot.. RIJDOER

MIOG€

RE L3

coNNECTr6
TERMINAL5

)J-
El'

to

FRAME ANO GEARS FOR
EXTRA FEDUCTION ON
ELEVATOR MOTOR

ELE

OLO IGNITION TIMER

4

T,li



Thus for cvcry puhc that omes
alons. Ll will give a quick closure and
opcninE, Lhi\ ucror berns lhe scme re
s2rdle$ of th! lenALh or rdle of the
incoming l'ulses, lhis puhe is noi cnoush
ln vnrk the elevrt.r mol.r. so it must
be 'tr.erch€d, rbjs job being accoD-
plishcd by Rl, C2 and L2.

The lalter three componenls are
choser so lhat nculral elevalor comes
when rhe puhc ralc is aboDt 5-6 PPS,
A1 2 PPS you should have abolt 80
pe.cenl Up, and a1 l0 PPS You have
full Down. Minor shifts in rhe ncutral
elevclor..Llifs mar bc oblalned by rJ'
jusr nc rhe snnnc icn\ion ot L2, but lhis

L2 ticks orce for every pulse. bur this
.elay has a slighr lag, so thal as the
Dulscs rcr noser rt holJ\ lonser on lhe
Dosn conhcr, rhu\ dlvrna lhe elsvdror
motor loward Dovr. A somcwhat sidi-
lar pulse slrelching circuil is nsed io.
L3, but this one is nade to stcrch so
much that L3 will al*ays be held clord
l*ith thc a.maturc on the normal"
contact) for all normal pulse.ales. This
heans that thc puhcr ai tbc lransmnter
musl be set so thal i1 will ncve. turn ihe
lransmilter full off or lull on, unless you
lush a burton to obtlin sucb aclion.
Nornal p.actice n to "stop lhc puhcr
control lcvc. so you set abou! lJo !q-
cent and 20 pclcenl pdlses, rither than

All three .elays. Ll, I-2 and L3 should
bc open or de-energized, whcn thc.c h
no \rsnol comins frdm lhe recei!er. It
you tJp thc rcccir<r rcht rrdrlurc, Ll

should close and release immedialcly.
L2 should release aboul l/10 second
latcr, and L3 rboul 1 second laler- Tle
samc rcs l should be had no rtaller
hos lons \ou hold the reccivcr .clJv
ctorel. duirng rhe in rnr rhal f2 i\
clo\ed it shdutd pull thc clevato. Downi
if you set up instead, rcverse the con
nc.tions to the elcvalor molo. or acl!'
ator nol rbe batlery connections. lf
you nicL the .eceiler relay about once
Der sccond. I I should hold closed
ihrr\ .bour rll there b to irl

The rudder and clcvator motors shorvn
arc Mishly Midsels, and if pencells arc
used for rhe lso 1.5 V supplies. ar
least thrcc cclh should bc paralled for
e.ch. Jl is uscd ro check rccciYe. B
cldenr since the sam€ 45 V baltcry also
supDlies the receivcr- AII thiee baltcry
circnits should be broten when the
oulnl is not in use, duc to slishl leakaee
rn lhc cl..rrolync conden\eF. lf you.
moror cqclpemcnt reqoircs more lhrn

..ll .;n le conncclcd
ir.ne leal nphL ncrL ro rhis escaDc

'ncnr. 
$h<F rt'"rU h0vc no aficct 

-on

Whilc a sDecial low voltase Neomatic
relay is shown al Ll, any sn l relay
oi aboul 50 obms that will follov tbe
n!l*,s "/ll ,lo ,usr as $€ll.' Shoqn i\ lh; lcrudl hyour u5cd in
lhe auLhol\ pldne. All Lhe conlrol cir-
.','i\ wpre ,.r"rllv mounrcd on rh< re-
ceive. ch.ssis, bui fo. simpucity\ sare
thc lrnEr orrrs hlvc been lel( oul of thc
,lnsin!. ih. tso morurs ire on rhcir
own litllc ch$sis, I-ayout of parls in

thc conlrol circuir is nol in fte leat
lussv. of cou6e, and n iust shovn he.e

"\ i ccncr,l luije (don\ lrY to follow
Lhe 6nncc!ion' on Drlwin! 2, since
.'iir. . few of lhem are nol shown-
tLey r.e on the undcrside of the chas_

The hisher eearins on the elevalor
motor arvc\ mure nowcr, bul i\ mainly
used ro minim,ze 'rJllop ot rhe plane,
whrch occuF ar the low Pul\e rtrLes

Donl eear Loo hrsh lhouah, r\ You will
ac! d lJe in clcv tor crrion lil!l defcats
ahe $hol. purno.c ot lhi\.ort of !onlrol
- 

one last hint: it is stlonsly sucgcstcd
Lhat fi61 nrahF be mlJc wilh rudde.
onl1. e\!<rJil\ rf jou htvc ntver flown
broDortionJt control bcfore. lhc cl<vrtor
i!,ii iu5r ceL vou inro lrouble aL this
siiCe, evcn if it sorks Pcriecdyl

for lhe mGl irlomaliYo, jnl€r.8lils

dnd easily udelctood tepotdng o!
rcdto conlrol mod.lins, redd Hovdd

M.E tee" "Bodro Conlto!' Colutu

in ecch Eorthly jssue ol AEeric@

Model6r maqeine. Alteclionqlety

rehed "Mr. n/C' by rhoa@d. ol

loydl tolow.rs oMr Edio sil
irgr, tio*drd toY.rs '.veryrLirs
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