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?nere is no dolbt blt &at dllri-coatrols
Dill be Tgt lnino tdr r9s5, ?lre propor-
uonal -d.erdi,d-ot-de€-114n 6? -cm-
rroi slrl?n s,.oEtr h.r? does the lh.t itr
obo!16 tnDl2 d Ddy os loisibi€. tlelnur
Kerhiel lw bed nlhs ttL. eauiPtult
desnhed lot n.drlu a v.ar; th@sh tut Loo
dcl;,€ in conre{ fuirs, n" d;d rdk€ o ri,3t
pk.€ Dnh h& dal enzlld
tml all"etu. tle s6 abl.10 l@ dll orh"r
8/C t!;.s ol rh€ bio lq54 dri@l Cdlrlol
Meet on d bl6ter.J .ola d41t in Jnl!, dnrL
atttibLtes thil uia solela to the t^ct thdt
he hdd sucl .lDse venicai cmlrol ot h6
nlaneao ?thiw thrt is tuut hard! in
eitnet contett @ !{'art vind!-b. her

More aid morc R/C exPendenteF,
while not disetisned with thei. rudder-
only plams, ar€ looLins ah@d b eleva_
tor contJol, But $e ptobl€m ! more
comphcat€d, it tne modeler prel.B the
oroDortion'l srstem, since it h3t not heen
anywhere near at e.sy to 8dd a recond
control to DroFrtrotul .y3tems !3 it i3
wben escap€deltr ar6 used. And who!
we comider ael a.d eidlrde,s Pro-
t rtiolel control, tie picture cao get a

The idas to b. p.e*nt.d lere have
bee! sder trial for more thst a jear
ard hsv€ ltovet ve.Y succe$Iul, Two
methods lor dual prolortioml will be
sieeni the 6rst t a fully electtj.al st -
t6m whi.h ia6 b€en in use the longest.
Bv now m6! builders are familiar with
rh:,r reauire-eDb oI pr@orbonal con'
trot svsiens, so we wont Bo into tl)i3.
Thoriwho n€€d t bit or bs.lsrosd cd
reler to 5rticles ot tne subject i! irle
JalEry, Octob€r and Novembd, 1954,
i$uer ol thir masazine,

Mod€lers vho ar€ h.p will tnow that
propo.tionsl cont.ot ir c&lly accom-
plisned by tarrtng tne le.6ah of the
purs€r seni ro ttre llane, with 3hort
Dulses qivins one tudder ettreme and
lons pub$ tne oplosite; normaily,
9uls.t that ore about the sme lenglh
ar the space b.t*€en th€m giy. neut€l,
or center ddder. It bost 3ystefts, a
variation ol th€ pule rar+tbat b, how
tser fie Dul*s u€ s.nt aut n@s not
cnanRe the ndder po3ition sppr.iably
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By the simple mern! shown in Fis A, we
;" -"L" '..r r:re chanrc to conuol
rhe posn,on ol the el.vrror, snd tltie
simDle svrtem auowt imulrlreous w.F
iatior ol b6th ndd€. ad elevator posi
tior. lt wit be seen t}jat tn€ receiver
.elay oDeral€s a sinsle-coil actuator lor
tne rudder; tlE rFtem roy b€ atplied to
. doublo coil a.txator iust as wll, brt
in this ca3e the added €quipm€nt would
!€ co'nected across orly on€ ol the two

Ako. note that il there is sDdrk 3up-
pr€ssion equipmnt on $e t.lay con'
bcts, it should be remov€d frod t}le
ride to which lhe el.vatDr oD€ratins
cirdil is ar.ached. ahe .eason lor this is
sido!-ir is that arc vou se. at thc re-
Isy'conbcts tbat i! dt b us. to worL

:nd move the .lev.tor

Everv time the re&n€r r€lav conrod3
op€t, t-he rudd€r acNator shoots sn in_
ducirve pul:e backw.rd 'i. rhe opporite
dir€ctioo to bott€ry Dolarity) th.oush
tne circ{it this Dulse cdn bum tne relay
contacts .r male tnem stick together' In
Fis. A iie irductiwe puls is put to u!e;
jt pa$.t rhrosch the 1N34 diode and
.harees the el€ctrolrrtc condenser. fhe
Dtrlse is of r€rv short duralion blt h,s
iu,re a kick '(€rer sct your finEe'!
acrG! the r€l5y coDb.tt.! rheyop.ned?)
dnd furtnernore, jt is ol 6bout the 3ame
potency teAardlee! of whether $e rud_
der oo€ratiDg puke. ar€ lons or shorl
fhe diode is reqlired-and must be con-
ne.t d qactly as shoF witn iespe.t io
r}le 4y2 v battery-to sllow the lulre
li.lc throqh, lut block the battery
voltag€ lrom the @'denser .rd el€vator

Now look .t Fie, G. At the tbp a.e
the conditiom lor a pulse late of 1 pulse
per second rl PPS); tne rudder puhe is
on bali th. lme and oE the o$er halr,
The elerator puhFwhich .omes just as
the rsdde. goes lrod on t oE is quite
sno.t and so the elevatot euld be do*n
ldr the duation oi tnis short pdse and
u! all the rest of tne ore s€cond in-
t€nal, lo the center set ol .onditioN.
the rudder pulse rate ha3 been doubled
(but tlle rudder is ,ll of halr tne time
2nd on rha oih€r nall. so ! etill in

'eu&arl ,nd the sdded kicts to the ele-
vator telav binq it lo lretty lear
neuhal, actually s littl€ Dore ot the

'Still furtner steding up of tne rudd.r
pulso r6te brings the elewator to almobt
luU down; note ttat with all thr@ pulse

Perfected Simplified

Dual Proportional Gontrol

By HETMUT KEUHNET

ll you're reody lo sfep uPwqrd qnd onwqrd from

single conirol, rudder-only aaat{t, this timely system

ofters duql qnd simuhoneous {edtutes hqrd lo beol

rates shovn, the dd:tion oI the elevator
Fulscs is alqa!! th€ sm€ W,th high€r

iust mor€ of rh€m, To
show it anoth; way, l@k at Fis. F,
{hich sho* the elevatd ?.sition as
rudder rate i varied. it .6n b€ se€n tlBt
.eukal elevator corep..ds to 2yr PPS

ahe 3ystem i3 a.ranged .o ciae lull up
elevator at 2ero ruddet pnls rate, sE@
thi3 i .onsidered a fail-sle condition,
should rignalr ttop lor any re.st lt
.odld be sei up tne oppsite way if you

' To reusc. our steDs quickly, then, tne
rudder actudtor opeiates just as in a
no@l proponion.l conlrol circuii Ee.h
time tl]€ receiver relay op€ns, an in_
dtrctive lick pases through tne lN34
diod€ and cbarees up the 25 ml. co!-
d6ns€r; tbi! conde.ser charge )ea!t oS
thorgh the wirdine of fie 3K r€lay (it
can't go any other directio. lince the
diode .ppe6B :s a ,€ry hish re5isian.6
to L€eD rhe cond€nrg charg. kom
"backins up'). The €levator r.lay i3 h61d
closed ror rLe 3ahe lensih ol time on
each rDdder pulse, res..dL$ of rudder
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pulso rpo.&, !p to about 5 PPS. Trler+
tore, ths rengt! ol tima th6 al€rator is
held to eitner .xtr€h6 poritior depelds
sl€ly uD6 th. dder pulline rate.

Just any actktor ennot b. E€d for
tlE rudder ir thir 3.tup, 3inc. th6 actu-
ator mut not only move tlF tudder but
giv. a s@d not inductiw Lick when
the r6lly points.open, It ir becescrry to
u* sn actu.tof with plenty ol i.on and
@pper, rnd rlE rimple dsign lhM in
Fi& D will do .io job !i@ly. (So wiil the
Ma.d.tot .hi)n b lhe Nov. 1954 i3-
.@, but $et oe ir a more @mptex

Sine tltis ac1utor ha. only s .irsle
6il, it fr6t be ueed with sDriDs loading
to hold the rodde. to one dde eh6.
rnere ir no.ligMl; th3 25 ohm oil dFP,

lowd to nove tne tudder, ed jst a3
impdtdt in ihir syrtem--iv€r a good
inductiv. LicL to op..at6 tho eievator
r€lay- The de.istr ir weiy emptei rne
ein fr@e i.
pith two adtLd thi.tftrsr of tn6 3de
Etorial where tne @il ir to t€ eolnd.
Thes !rc put on and @rered qith in-
ld.tins tap€ dlter tne 1/32" Micffta 6il
.n.ls de i.!bll.d, Tbe winding tu cm-
E*d oI r50' ot #12 ..dn, coDrr wte.

While the dimenrion .ho*n vort out
b Ai€ . gap h€tweer th€ fraCet .nd
.or. ol 1/64" otr €acfi side, tne orisinar
sct@tor h.r gbodt 1/32" and sor!. weiy
@ll. The dirc m8net har a bearing
blocl< ol y." 6i.lr Pl€*iglas, with four
2-56 tapp€d dountitrg hold, ard a .en-
ter hol€ for tlF ug!€t shaft Not lh.M
otr rhe dmwncl aE teo .top. to limii
movement of the control ad ard a
strirg tlEt pulk tne ad to ole ride of
the qter !.siti6! rhom, The finished
achhtor reieh. about 2 or.

Th€ el6aato. a.tuator my b€ of tne
s.mo typ6i lut a co@ftial (south-
w€rt€r) doublNoil achator h$ ben
4€d, and @ntuction. foi tni t}?e are
ehM ir Fi& A, A 3000 ohm Sigma .!r-
p!$ .elay hd ben uFd tor tno .bvator
.i'!trol, with the h@ry Bglelite bale
$ihmed iloM 's much ar !.$iblo;
mGt of the* reLr6 .omo wiin a polar-
izirg Dacnet, which rhould b€ rcmowed.

R.lay .djNEErt i3 6ost inportant
s study .h. fouoEns prdduie ere-
fully: l. I{old amatur. towr.d coc a.d
ediust the ml@ty{p€n .ortlct $ th6

almtur. ba.ely cl6ac th. @r€, 6ut dod
not touc! it 2. Lo.eq tn6 t.nsid lpring
until tte .t@t!re i! jtr.t berely held
asdy lbm tne .o.€. 3, S€t tne erm.lty-
.to*d 6ntad util the g.p bctwen
.fr.rur6 "d.ore b.h.!t t/64/. 4. Now
.!ecL tne dFelt required to operate
the ielay-ir .hould be about .5 ma.
(Don t eo.ry ov6 tnt low EtuFit
will b. i!d..!.d tater.)

Ary tyF of diode hd h.€r to&d ro
wo.r. oK, mth rlE 1N34, CK?05 or dy
e.sFl pu.pore type enti.ely 3d€q@ta
Two of th€s. tuy be used in paraller b
q€t mor€ currcnt calacity. The negalive
or cltnode end of rh. diode i3 @rt@d
6y a 6a! or ring around $€ carc. Be
3ure you ontr4t diode, bettery .nd
6letrolytic 6nder*r ju.t a lhoh otr

Th. pu&e bor to hc u*d witn thn
3y*€m may bo of ttc reerdsr boto.-dtiw-
en t'!e, ele.t&ni. d rel.yoFct.d, .3
yd pield, btrt tnq€ mBt h. .@nsE-
m4t to vary Pulsa sped ar *tl d
bngtn. Suitable pullea ol ,ll th* typ6
h.ve ben d*ribed in p$. i$uer of tnis
@ga,ina The pul$r mut bo .djurted
s that pul*r reEr cqee entiery; in
other wo.ds, you .tolld never hac eith€r
fu[ eigmt or no tieEl.

ah. puller that has ben uled with
tbis €quipm.lt i. ot tle tutof-drir.t
ltyle, but variation of pulr rate i. h.d
by me,tu .f Li.tion d!ca, s tnlt tli.
rato .hrng€ ic in.tdtd@G. Botll rat€
and leDgt! chnse a& ,d.cted throush
a si!.le .ontrol .ticl-by lar th€ mort
deritblc rmrgent If you haw a
pt6in moto.nriv€tr box, you catr .dd a
vanabb rcsttor of 5-1o ohm. to cianse
6e rate; t}lis will eiv. a slight lag i!
etevator action, but ha! beo usd .!c-

Adju.tilg the 6mpl6ted rr.tm is
qdb !impl., FiFt, oFn and .loe tne
recoia€r Elay 6y h.nd od note it the
elevrtor relay siv6 . brip dery dme
th. re@iver rer.y i6 open€d, and see inat
t5e .udd.r !tuatd r.tum3 to the cpring-
loaded stop wn€n th6 receiver rcl{y i3
open. Arothd ciect is to .otnect . low
ranse volt-@ter or miliameter acr@
the el.wator r€lay, Tb€ meter should lhry
a momertary .eading of .bo!t 2 v of
1 d,, upm 6ach openina of tI€ receivd

N6w 6perat. the rudder actuato!

thFugn tho Edio srrt6hi sd yolr
resul.r pu!rc bo:. set trie plh€ dt6 .t
rhe lok.r eith ehi.h you wilh to iy(it rhouldn't b€ .lorer tlEr ahout I d
2 PPS) ad tiehten tie elev.tot elay
spJing until al'o retsy r.tr n€lit3dt .6o!t
pulling in. hdese tne pul.e hte util
this clay holds in ortiruou.ly-in6 ret.
shoutd t€ at lelt 5 or 6 PPS, Wlil€
pulsing at tnir hisher rat tightcn tno
spfine until the reLy j6t {.iL to hold
it eli.Ur so brc! to the .low qte dd
the r.lay (C@ttuE l on Fate 17)
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siversitie o6.nne 6rjoF in emmica,
gia€ tno di6.F t tin& of jobs and duti*,
..d present various other hielrli8ht3 i!
the _'tnLnoM .t6.yD ol €ramic engi-

Ducl Proporlionol
(coatinu.d fuod pa$e 53)

A Eoce$ oI trEntenins rhe .einc r
bit at the high rste dd ldsning it at
the low rqte eill reiult in a $ttins
whera th€ .elay eill rct puu in .t aU .t
th6 low rat but will ro@i! puUed in
solidly .t rh€ hi+ !ate. At iltemediate
htes, the rel.y will @p bocL dd fortb
favoring one 6nt ct or ttre other a.6rd-
ing to the pul.e nte. The €Lvator adu-
.to. rnould row b€ .olreted, and the
elevator ch€cLed, arter which you .re
ready lor ! 6e1d cheL and a {ight,

The Ieqth of th€ elevator blip may
be stretched out more by uring a large.
@ndenser, dEcrea3ing arutu. clear-
.trce or decr€aring sprins teaion. Il you
ent to op€rate t]te ry.tet with . rF.ll
ranse oi pdr$ .ate, you eil *!nt . lons
hold-i! time for the elevato. relay, dd
vice ve.s, The .yrtem ha3 rct b.€n
fourd aitical to vibrstio& sd h.r ben
norn with th€ rcl.ys no@ted o. .pdrge

The m@ mechali@lb-minded red-
er might pr€ler arother system {e h.ve
ur.d to mrL the etevator re1., ,nd
which i! shown ir Fig. B, H.re it will be
.@n tnrt a pair of auili.rr cont .ts rc
attacned to the edder .ctutor-in tnic
.a3. r doubte-wins Southwest.m, a! ir
th€ €l6vaior actutor. Th6 .onta.t *rpply
Dulsr to th6 et.vator clav atril itl hold-

ilg epacitor, pN€r @ming frcm a
salt 45 V baa6ry. Th6 puk. diagrds
aF juct th6 sam $ 3hwn i! Fig. G tor
tlE an+b.tri.!r r,5ted, but in tni. 6e
the heart ol the afrngment i. the
conti.t ol tha ndde. lctuto. and th3
way they ae adjurt6d.

Fig. C ahoE how the @!t .tr ft in-
3talt€d; mt€ tlEt the 6$d @t ct it
of-@!td !d*hat, and i. b6t to @
incide with the .r of tlt. mvins c@-
t cL The tatte. ir a pieco ol .0o4 rbim
bra$ sld.r6d to in. actetor .m. A
com€.tion to tnil @rt ct tuy !€ md6
bv a vie oldered to the .halt liedi.s
tub.. The 6:ed contact m8t b. insul.t d
on on€ lide only (€it!€r !ido, but top
iftd.tiotr is idic.ted tera)i the tip of
the tuvilg @trtact is twist d a bit !o
that as tlE a@ rov6 in o@ di@'tion
the tip Pilr .ide ov.r the top of tn
6red contact, while whd it etuiE, it
g@s undseath. About 10 d.gr... twilt
should do the job. He.vy prsurc i! not
nealed, linc€ the (sent ir vdy low.

Afte. the iled @ntlct hi6 ben dt-
tached to the .ctlator ca.e. wep tlle
wholo thiDg with Nylon and doD. it wel!,
Si.c6 .ner6 wilt dou6tlds b€ a hit of dd
plsy in the .ctuat6 sh.ft, mte rur€ $.
@nt cts op@te a interded at both .r-
tem.. ol thb dd play. Needle$ to sy,
th6 cotrct pa.t! lholrd b€ rmthed oE
w€I with a 6ro 6le and r.ndprpdi the
ieulatiotr on toD ol tte 6&d cmtact
may 6e . @ople of @atr of glyptd or
even rail poltuh, allowed to d.y rell
b€for€ you mye the ot!.r @ltaca ovd

A 10,000 ohm bla*et 6ntsl relay
was usd ir rlir circuit, and tha .l{tro-
rr.tic @ndetuer Euct b. polarted eith
it. poritive goina to tlt6 45 V bstt.ry
potiriv., The e@ @.t ot vdi.blo rped

(Coztittb.l on p.t6 aot
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Duol Proporlionol
lco tiaed t.om paqo 17,

puller ir n6ded lor $i! ,r.ncen€nt
Th. dddd .ctu.tor h.r thDr rft ro lid,
it movemnt of tie @rtrol am to alout
45 d.se. each .id. d @trte.; th. linL-
6sE t adjult d !o that the rudd€r na. at
adal hov@eDt ol .bour 20 d€ft.
6.ch .ido or c6tcr. Th. requr.d ;v€r
ot tlF actratd .16 ir rnom in Fis, E.

It wili b6 ren tnat lor errem3 lelt
the moving conta.t p6s36 .odpl€!.ly
ov.r and ad.r th. fire<l .ontact on 6cnpd$; however, ior *tretue nght it .ov-
eB only .R C oo the mnducting lide
ot rno fixed @ntact, Thr it will be len
that it n rct nect*ry for rh. arb ro go
both o*. .nd undE tfie cont.d, a. lons
ar . r€Meble prke i. lent to tne ele
vqtor rslay Io. ach ruddd ![1.e.

The Dlrsi llat h€ sog.d $ r!.t
eren at iull l.ft or ridt, tn. actutoi
am can tav€l ove. atEut t/3 of its full
mov.m.nt; whil€ it Fisht b. tnoudt
that you hnl be .ble @ mk. sh€rD
tln! with 3uch r rudder movem.nt, tbig
'rpsrti.l rud.l€r sith doM €levatm hll
tiehten !p r spiEl in a nurryt Actual €lo-
vatoi area lor ea.h plam i. dif6@rt to
5€l but as a .taner, maL6 tl!€ elev.toi
about 20% of the !t!b .tu edd :e 2-s
degr&. of up aDd down md€m.nt


