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f Wbat - arotlr€r sihpliffed dual

very u*ful lo model Dlane 8iers. 'In,

well with an eletric holor to ddve
the rudder. Reaetr? Sin.. ih. .ki.I',
is taken frod anorhe. pari of rhe cir-
cuil, it hsle lilue diEer€n@ wh.r mrr
of unit is u*d on ahe tuddel

Anolher bfu advutase come in rhe
acrual control reactios All indffriva-
kicr arransemenb d@end oh o'n*
I€n8lh ahd oub€ Ete for rbe tso 6n-
trol functioE ol rudd€r ah.l .ld,rn|
notually, 6low puls Gte is u$d foi'iuprelevalor. UD is usd a lot. ed
tnus ihe Dodel wags its tail a creatdsl durins diaht. Ii hB ben @ible
to l,ilor pa.t! in ihe ciroit s tbat tull
up €levalor my b€ had with no Dove-
bent of the niDp€rs. Thid, toreth.r
wilh lhe fairly hish puhe rat€ o full
up. sive a ve.y smmth fvine Dloe.

As the sti.l is moved from tdl up
towErd full d.m rhc .ld,r.r uill
sta.i to nap, bul at a hishe. and hisher
rate: r€ult is the Dlare unabl€ l.o fol-
low ihe individuai drDs" siEolv e-
.cls lo lhe ,v€raae elevalor DGition.
Oh lhe doM ri.le ol neut.al the pul*
ralF is rath€r hish; at full doM, the
elovaior is also solid wiahoui wigsls.

One rea$h for lhe systerD's s@th
p€rfoman@ is lhe fairly hisb pul*
rat€ ranae, about 3 12 cycls p€. K'
ond. The hishe! the pulse rate Ense,
the smoother vour plane will fy. eFe.
cially jn the up-elevator man4veB,
But th€.€ is a limit bere: ]r@y E-
c€iveB can't handle t@ hish a pul*
rale: in fact, neithe. can hany relay..
Th€ 3 12 cps ranse is a compromi@
. . hiRh enoush to Five pretlv Mooth
€levaior action, not s hish s to eb-
ourase rd€iver and .elay failue.

Befo.c wdn even st rt ro wor! with
onJl Drop;lional control 3ystem which
derFnds on pulse rat€ and leqth
chanqe, almost a n@sity is a zab-
enter tpst meler s d*rib€d in the
pasr (3). An .hmeter can be $€d
bua il's subiet to rath€r lsrs€ end

I Rodio Control S-D-S-P-S by iAcEntee

"Kickin'Duck"
I
I
I simultlnsD p.oportioMl system?"

YeD. but this one he ld*nia
ductive kict' id not n€w: *veral ar
ransehents have ben shown in S&S
hasazine in the pat (*e relerence
l, 2). It i! a Elaiively sihple way lo
8el dusl propordooal onlrol Whulp ia

up to what you g€t
qth sotuelhins like the WAG TTPW
systcm, dtill we @n apJr.od.l such
recnlr+2nd h..l in.fi'.rivc Li.L rvr
te@ @n be used with conventioial
reeivere od t.al]fiitleB.

Add a pulser to your t.aNmitte.,
the kick cireit in the nodel and
you're in businerwithin limiiatioDs
that will be cove.ed fully. AMA R/C
co.l€t rulB place inductivo kick 3ys-
tems in th€ Intemediat€ Cla$. Dual
simultandus .ontrcl of tudder and
€levator ihere can get yotr up in the
well-above'loo point! sorira crtesory

Hnw d.a lhp xvqtcm .liilF. lroh
olhcrc? In the psi since all look the
kick from a hasnetic actultor, you
hdd to u* such a unit to move your
rudder. Whil€ an actualor will handle
a rudder nicely, it d@n t do much
wirh a rr€erable rail whel wirh rhe
or€hiDm olaced in conl€1 rul€s on
irouna mineu'ers, sterins is alm.st

Otrr "Kickin'Duck" svsten dlH nne
with an acauato.. But it works just ag

Top plt lind holds two 22% I h.tlr, I
tR l Silr.rcll (lattlr for lo.volltS! circuils
& rcr 6lamcnl3), llndar lirra is clavator
contml circuit Dan.l with 221h I heft lot
.lcvelor relay. ncvr ln fliddld on y. lotm
ruhilr, %' polrlorn .h!ad. l{?cluttor .l
rlar iSlrt for r0dd.r, d0uhl.'irar.d Milit
Midgll lor .l.Y.tor.
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cuits, th€ traBistor siv€s practically
no lollase drop fisu.€ the relay to
draw about the sdme orrent in thG
.ircuit as it would if conn.ct d direclly
to the batlery. So tho 6,500 olm relay
reeives aboul 3 ma. It has been sei io
oteratc ai L ? ma, open at 1.4 Trd'
sistur bali.ry crrcurt must bF op.ned
when lh. .quipment is doi in us;
ther€ js a slisht l.akage even with no
nul\.s comrnE r}ruu6l

Wc ad\ise usin! rh. Prdcr Part3
spccLi€d Whilp th.! are noi eractly
.riti..l w. kno$ thev *o.l woll. This
ir en,d'rll\ true of ih" d,od€, trans
fom.r and trdnsisl.r T]rcre is {ruite
a bil of lr""ry in thc elevator r.lay.
h"r maLp ."rF ll,. onn \ox t h..ie will
wnr! reliablv at the dr;eni it rec.ives.

Some conierirs should be lsed on
boih ruddcr and elevator s.rvos or
vour ptane will rerd !o wande!" and
nyins wiU be erratic. The Miciualor
has a fair amount ol built in centenns,
if well made, and the rudder linkase is
Ir€: low.v€r. we have added Dag'
nelic centc.ins" as shown in Dwg. 2.
Th's has ih. vntne of eivins s.eatest
eenierine action near n€ulral wh€re
it i! n.cd.d most jrr.l the oppusiteof

Thc €levator is opcrated by lorque
rod lrom . Mighty-Midset hoto.
Conside.able work was dono on the
latler to lree it so il would n smooth
lv on 1% volts A second set of sea.s
;as added, wiih a ccnterinB ar.ansc
beni simila! to ih.t shown in a Past
R/C Column (?). The total sear ratio
is about 1a I a.d tbe linkase used
cres dnltho 2 r, sn $e hare an overall
idtiu uf 36 L. Alter m".h nvine, we
feel this could be dised to 50-1 with
out slowins dowd ihc elevator aclion
too much. This lriehe. ntio would als
sive more iroFer at theelevdlo. Spri.s
centerin! on th. motu! is rutt,pr wcak
/en.,1h";..n..qq,on h, lhe 112 volt
;peration); n.ouet ccnterira would
r,Iord rmoother tvinr

Tha rcceive. in ile plane is the hish
\n..:l vcrsiun .f ihc T€ci.1vo (8);
,n Pven "I,\t.r" r{eiver wotrld b.
nrelerable \inc. ou! rulsin! stf,rts tu
!o ! Lit,"ur rt rhc t;D rai; This re
aeiv€r is rather sensitive io eletical
noise in th. irlade, henc. ibe RF
.holies in the M-M le.dsi also. a.are
ful bondins of all movins paiis of lhe
.nnrrol swstem las ben done.

The r;ahsmiltar is kev€d bv the
c.m!:.t Puls.r used €xacilv a3;hown
i. tile ori€inal arti(le l9). Sincc real
.,- -"" i.k.. lo mat h Darls of this
Duls.r when it sas hrde, it is tr@ ot
: loDsided oulse action 3nd inleraciion
betw.en th€ Dulse rate and lenEtb
functions. Those wh. intend to ue an
ei€t.onic Dulser might ch€ck dn€
tions il,ai hale b.en given (10) tor as
suliD'r satisfactarv action. A suitable
hechanical pulser has al$ been de-
scrihcd jn the Dost (11).

First thins to la.kie wh.n setting
uo lhe svq'eF is ine pulsct itself. H@k
a zero'center meter ci.cuit acro$ lhe
lelav.ontacb: make sure DulsinE i3
ere; borh sidcs or c€nrer aa sll nuh.
rates. You can count th€ low$t rate
reouiled ior the Kickin Du.t{3pps):
aet\our foot tapnins !t thiq r31., then
dowlv ,ncr€a{ the ral" and vou will
DAqs ihe s{ond md third harmonics'

that is. lhc 6 3n.i 9 pps rates. vhen
won will b. abl€ to hear two and thr€e
;ukcc for eaLh taD of your foot If
vou can 3lso rerch iour nul<es p.r foot
iap. you are in business. The Compact
Pulsr will give .jusi this rahse a it

unprediclable e..or. Furihermore, lb€
ohmeter porks on only one relay
@ntacl. while lhe zero-cent.r met€.
work on both as does tb€ control
ci.oit you are testing. fhe zero cenier
unit will sive you t.ue indicaiions oI
how you. reeive. or rolays work un-
der various pllse nt€s.

As to reeive.s that can be xs.d
wilh this sysleh, most singlc hard
lub€E are okav: e are circu[s which
u* a *ond tube o. lra.sistor foUow-
ins a noftal sinsle bard tuber. some
saa tube .ircuits will work nrc€l],
;tllprq u.n'r Thrr. ;rc qo nenv dif
ferenl sas aubc receivers with their
n.rtrtnr folloved hw tnolher fnbe .r
a l.ansislor (and oiten wiih lrom on.
to lou. diodes couplins them), they
will .iud hale lo bc l€srod for fast
Dutsiw. Now in uie ,rc a larce num.
b€r of audio aone reciv€rs desisned
alons the lines or abe wAG (il). While
most will not foilow fast pulsing, some
succdslul nodifications have been

Sin.. it is rbe Drerent "ultim3te- in
durl proporrioh;l cqurpment, olhe.
DP syslems are naan.ally compared io
the TTPW'' While it may seem that
simpler syst€ms than the lalier rtighl
be @sier ao set soing properly, such
is not always the case. We set out 10
male Kickin' Duck perfom as ncar
ihe TTPW as mssible: our moet im-
portaht qoal vais to set conrrol aclion
*ithout anv airplane lail'wassins. es
Deially al lhe low puhe rales {the
rudder and elevaior do $issle most oI
the tihe, ol course, as in most propor-
tional syltebs, but ihe wiggte are ol
such .!l€ and ampliiude lhal the plane
(hnot follow lhem). Tied in wiih ihis
qoal sas another+noush control qur
iace mo'enent so lhe Dlan€ could be
tossed around in most ol lhc AMA
stunt man.uvers. These goats. unfor
lumi€ly, are in dneci oppositionl It
was in efieiinE the .ecessarv .om
br.biqeq rbal *; encountercd most of
ihe de!el.Dment dimculties.

Kickin Duck has ben flvins fur
over a year in a v€.y h€arr mid-wine
plahe much Irk. Dale Rouis Litll€
FN (6). but qith 5a sEan ahd oiner

dimensions enlased accordirgly. the
plane was ov€rweisht to sta.t wilh a.d
rcpairs along rhe way haveni helFd

like mosi multi &n{.ot planes ihis
one las seen ils sbare of buss and pilot
houbl.l Wins loadins is now 23 oz. per
squar. foot {rididlous in a job with
only 415 sq. in. wing area). However,
lowered by a Caheron 'l9," the pl,ne
will do bi.e inside loops, slow and smp
rolls, upsid. down flisht, Split.S's and
Imh.lmanns, I.ishteniDs veriical
dives and tru€ spins.

How does Kickin Duck wo.k? LooI
at the complele .ituit. To save seishl
the $hole Dlane works from a sinsle
LR 1 Silveicel. Tbis has p.oven very
salisfactory, but separate batiery suD
plics mav be used for th€ various con
trols and receive. filahenls if you d€
sirP Aver,ge .nrrent drain on the
silvercel is'about 150 ma: a sinsl€
charEe 

's 'ro.d 
for a lol of llyins.

'l'he tw. windinss ol thc Mactuator
lre shunled by lNgI diod€s, killin(
almost all the inductive kick lbey pro
duc.. ThG bars tbe ki.l from the
elevator .i.cuit and k.€ps the receiver
relav conlacls Derf.ctly clean. The lit
tl. trrnslorm.! couDles the rudJer and
elev.,^r crrcurtq an; providcs rh. klck
t.r lnc lrttcr With a !€ry lo* primary
r.qiqirn.c of o3 .,lrm. it hrs lirtlc
efiect on th€ Maciualor winding on iis
side of rhe circuits. Kick which comes
rhen the .elar op?ns that side of the
circuit, is about th€ same str€ngth
r€sardless of Dulse rale or lensth.

FollowinE the iransforme. is a
''Dulse itretcher' circuit which aver
;6 out tho ]{rks: at th€ sloweqt Dllse
r;& i3 cps) the pulses aDDlied to the
iransistor are just low enouBi sD the
elevator relav does not DUll in at 6ll.
and the €levator sives solid u!.

To usc a sinsle low voltase supply
for th. €levator it was necessary to
employ a DPDT .elay. On hand was
a Pric€ surplus xnjr oI 6,500 olnsi
lhpse arp nn loheer availabl€, but olher
DPDT unilq such as the Gem may b.
utilized. A double-pole relay requires
cnneidcrably iea\ier Lur.ent io np.rate
r.l'.$r\ thFn th" nn"a widPlv.u*d
SPDT-siyl€. However, unlike tuLe cir-



Mcl etirfacto.y way to gel tbo ele-
vator circuif adjGted is to h@k the
puler Flay diBt ,o rudder cinil:
6m€ct it in Dla.e ot th. rReiEr
Flav shoM i; Dws. L Cle Sw r
and mke sure the .udder follo$ the
pulse length co.retly. With the pulrer
turned ofr. cl@ Sw-2i a he[er on-
nect€d t msmrilv in *ri6 w h ih€
22% voh b;ltery;nd the relsy wind-
ins sbould show practicluy zetu. Now
st! the pube. and vary R'1. You
shodd be able fo re6ch a poina where
ahe elevator mo{or (or ttte elevator
ikelf, if you tEve tt€ lir'lrse @n'
Bt d) stlvs cl@ lo zerc, wilh lne
stick center€d. Shove the stick fopa.d
and the elwato. dhould go io full
down. PUU ii backi if tbe el4alor
eb6 lo full up witltouf fippiDs, wh€n
yolr 3lick i5 all tte way bac&, youve
8ot il 4ade. Chec ar. il wont,
thoush. If it cG lowald up, but 6lill
pub€ eith fuil up on the stick, you
mut low€r the value of R-2. In our
plee, this is a lm ohm Eisr.r, but it
@uld very welt b€ a sEarl vdirble of
about o-mo oha range (@ paras
list). One tbis one b adjaied it wiU
deldom need chanse, but R.l must be
vari.able sin@ ()(ruioEl Mdi@lrnent
@y be ne€deal

A5 with aI bmistor cinit!, this
one chang€ a bit when it geb hot;
what happeE j! lhat tbe traftisfor
drass a .mll drent {perhaps 0.6 M
or e) with no pulsim. R-r ed R'2
3h6Dld be Ft wh€n rh€ Dlue bs ben
Btiis in s hot plrd' tike in lhe
trunk of your car under the dumer
M. When it is cooled ofr, you will
still have full @ntrol. but the @ntrcl
.ti.k Enre ol h.vemenr will be a littl€
ls. b ; frob full uD to fuI down.
All speiff€d lra4ilroB tdred dtw
bslely pelceptibl€ culFnt ob an 0.5
me m.r.r i. lh. r€llv .oil .irnrit wift
no putsin6. If youra drrws oore lbe
0.2 m, get dother.

Fiml ter i. with ihe t@ivennd
tEBmiirer in the ci@il and the
whole wrk3 op€ralins a in lhe 6eld.
You don'i have to so this far, rhoush,
to 6nd out iI th€ r€ceiver b ruitable
fo. hish puls Et€si jwt codecl the
zD-@nfe. net€r to iis relay dd
Mt4h ho* it folo* a the puler at
the rEnmitler ir v!n.d

tu mendoned ai tlE st rt, nGl in'
ductive tick circuit! wont work sth
a botor on the el4ato. . . . but thi!
ono will Moio! should b€ con@l€d a
in Dwg.3. Two balte.i€s 8re n€€ded
unl€d vou ue a DPDT rela, in the
reiv.i w€ found this circuit to work
jst as sel d that usDs the Meud'
tor. Hek it up eractly a shom, fol
lowins lhe batr.ry pola.ilie ahd tt!s-
fo@e! @nn*tiom @refully, RB€isi-
anc€-cepacity arc suppresion shown
ii n.ffirllv led on scb hotor cir-
diti Hd;eEr. diode @n b€ usd
*ilh s@d rEulls (r2). This ciEuit
s'. lrifrl with vrnous moioE. dd
with 1-5 md 3 volb: R{ sd R-2 bust
be adjust€d to mkh the voltage dd

Old prcportiodl @r migbt mn'
der whv re shoe R.3 ir Dws. l. AJter
the DlaiE had tRn aoE quile s ehile
hd_we ad'usted for more &d moE

"l""at'. aricon. w€ .otied a Eli.bt
nedhrilv in elevalor action n@ the
Eid:.rick ipstion. ItMlinc dow thi!
bur with e @ill(ts@pe showed 6 very
raint sDike" of the iductiv€ kict
rrom th; Mactuator seaHnr p@t lbe
iwo diodd and into the €l€%to! .ir-
oil R-3. about th€ 3ee value s the
actuator wndini. b leeded only on
lho one @il shom It about doubla
the @rlent d!6in on tbat side, but
wolks e weU that lhis .ulrent wdle

N. e.din€ conlrol has b€en 6tted
t lhe Dl;e drryiDg the Kickin Duck
.v.tN l@k st tlal winr l@dirs
till .how whv! Actualv, $veral wavs
to oDemte eirsine conhol have b€n
lhom (2r (13), anv of which mdd
do ihe iob nielv. Of @uE, a duPli-
@t of ibe K.D could tE Placed in the
olhe! sctualor (or boror, les of lhe
rudder circut, ed adju.led b cl@
a relav fo! notor @nlrol when Puls_
in. w;s stopped Eodentarilt. The
s;. r.le! 6uld bav€ ihe baiten ciF
cuiis for ihe rudder dd elevaaor !u
thrcuch its 6.tacts, s thal *hen tlP
motor onarcl buttoD wa p$bed (to
at all pulsins) Ndder and elaaior
would go to .eut.al-a valuable fail-
sfe ptwisior

One l6t wod. Our edii.e eldator
cir@it, ilclualina the 22.5 wlt bataery
and it! holder is attached lo a sall

fo t.!p uI h h! Irbit ln ndlo cont ol
modal dayalopmrnb, rard Horard Xc&-
l!.'s inforn.th! "ty!ryhlnt Urd.r Cor.
lrol" colrfin in aach norbl! iiaua ot
"lmarican llodlbr" m4a{ra. "l{ft" coy.
rB ill phrt.3 ol n/C lncluding nodrl
planr3, lorb md cara, $rcial clrcllb,

chasb wbich weisb! about 5 o' (th€
Pd@ relay ard a pladtic d8t covor
for it account for r.?6 o, dd the
ch6is h!. 0.5 ifth thick fo@ Nbber
6hek muntirs) . Battery h!5 be€n
food to lst a loDs tn!e, Euch lonS€!
the th@ $ed foi the l1*ivei. A
chhle of tm or th@ volts dG rct
both& th. .vsted t@ buch: it will
E.ke ii D*;saiy to hold the .tic}
etuwbat ot @ler !o set mlral
elevaoor. but you cah .till set alb6t
lull uD dd d;*[ Sab€ is true with
rspei lo a drcp in the low wltsse

wh; not try this systqu? When
vou get u!.d to it you wil be able to
civ€ tho ottFr lnla@€ditta and
Mi.td Moue bovs a bard lilltHnd
vo,r oin push a I;t of the Muiti boys

Relercnc.s: tl ATH Aprit 55 p. 52;
2l YM k 66 D. 33 also Nov 56 p. 33:
3j YM June 66 p. r 4) ATH May
5i D.90:5) AM Mav 6? p.3tr O) AT
Moael Annul19 p.3,ri 7) YM Nov
56 D. 52: E) AM Je 58 p.20;9) ATH
Oca 55 D. 36: 10) AM De 56 D. ,A;
rr) YM Juty 66 p. 52; 12) AM July
57 D- 27, L3) AM Au8 5? p. 36 .bo
AM July 6? p. 2li.

Pe,r rir: D, rNgl diod6; T, Ar-
sode AR.llg (Id.vetle Radro): RY
;n.iriv. rcllv SPir or DP!)/I. R
textr sq{ a;d sw-2, DPST on-of
swilch: R-I, .ub.n'n va.iable resislor.
5.000 ohm. lafavett VC-27: R-2. R
cett, bay be Clamlrt type 39-mO
(bfayelt )i R 3, velue a@rdins ro
actuator windins, 0.6 W €rbo! F
siston R.4 and R-5, 0.6 W @rbon, 10
ohru Cl, 20O EI el@rrcIyfi., 3 volt,
spBsue TE-lodl (kfareate); C2'C7
.01 Di eramic: CII, RF chok6 to !up.pts €lM!o! Dolor noi* in l@iver,
value tuio.dins [o E. frequ@cy.

F

v.m ltorn ll€tll rlld lior llow.rd l{c[nt!. circl lie "Ducl"
to s.! il it! sii ;'thlln'during lution.l ll..t ndio comD.lition.

rs. ilclllt!! hold! tr. siouldrr $nt pLn. ln xhici lloLri
cnec*ld ott tra 3impllfild durl slnllttnaola propor$oni sratan


