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M*lmum usc ol snrgle-chann€l aear siih V€$apro coEpo-
ncn(s ts fotrr-scrlo srst.Dr suit,lle for60-pow€rcd st!!t Dlanes,
Wrisht. sizc. .nd Doser ure comD .blc $ith moderD digit s,

UERSRPBI| SS.B
Throttle servo POD driver
conslrucfion, elevdlor relen-
tion during engine speed
chonges, use with most re-
ceivers, ond rhe SS-4 config-
urdlion.

FRED M. MARKs

THE VeNaDrc SS-3 is the full-Ir.use ver-
sion. of the Mod€-4 conneuralion ol lh.
v.rsapro syslem de*rib€d in th. MaJ 69
isstro. The decoder describ.d conlaired the
luls.-vidln d v€r an.l lillcr, Lhe Dulse-
rat. decdd.r .nd fflter, and th. analoe sig-
naL locl!-out 10 p€rmii ind€lcndcnl controt
ol L$o analog chann€ls llus lull on .nd ofi
Iof throttle c.nfol or. alternarively, ex-
lr€me pulsc NldLh ior ihrottle \!ilh eleva-

Tho basi. uils lo. all VersapLo systems
are the samc lor all modes: Thc decoder-
th€ conv.rsion ior the Ra.d sc,vo. and lhe
POD thhLLle drive. All modos are oblrin-
abL. sjmply by the combinalions ol servos

Ihe puls€ omissiotr dcl€.torr Tiosc rvho
llr rh. .uu.nl GalloDins Ghost or d€coded
pul* srslems are ava.e tnat jusL tour
thhttlc pdsiLjons.re available from t]1c go-
a,lund servos. Tne puls€-ornission dctector
rPoDl :n.l rhr.rrle +No ddve are .om-
bincd in one unir desiened to pernil lrim-
nablc thro(le lron eith.r a recd-lype
servo or lrdm a ve{' simple lighL$eiehl
posilionable seNo, The objcclive was 10
prcvide th. third iunciion vlich compl.les
the SS-3 syslem. UDon completion ol llre
POD :nd the decoder. rve nov havc pr.-
porlional rudd.r and coupled aileron, pro-
portional clevalor, .nd lrnnnrable thrcttlc.

The throttle unit is also quil€ .llFctiv€ for
us. rvith aly pulse syst.n to plovide infi-
nilely iriDmabl€ throtllc via an auxiliary
1fir seNo. instead of the usual fou oosi_
Ljons. Mo.e thrust, easier mounling, and
inst.nl resDonse are also achieved.

Thc DroDorlional s€Nos may be existi.g
feodback s€Nos (listed in rhe previous ar-
ticlc) or they may be converLdd Rand ser-
vos as d€scdbed in the Mamh issue.

Fig 1 presents the sch€maLj. lor ih€ POD
seNo d v€. ahe sienal l..d connects to
ibe rudd.r seNo driler ourpul, thus se€s a
pulsing atlehately positive and negaiive
si8.al Th. 1N31 diodes sleer Lhe p.oper

polarity to Q1 and Q2 and tnen rcspectne
holdine .ircuils formed by C1 and C2 and
thl' 2.2K rcsistors. Q1 and Q? a.e biasd
on by lhc two 2.2K nsistors. Horvever, as
long as the pulsinE signal is pr€sent, both
C1 and C2 are charsed and can only dis-
cbarg. lhhush the 22K tusislor and Q1
and Q2. The ch.ree on C1 and C2 is op-
posite Ure p.hfty provid.d bJ ure 2.2K
resistoF. thus botl Qr lnd Q2 ar. held od
as long as the pulsing siEnal is phsenl.

The 100 ohm resistors s.rv. as collector
load for Q1 and Q2 and alsd bias Qll and

Applicalion of full on. or high throltl€,

Trimmable lhrottb op.ration is e$ily nchiorcd sirh m€chaniedlv
or et€ctricrllJ lihitcd lrim serros using V.rsrpro du.l POD. It 61s

€asily inside ANNCO. Conftolune. ,nd Bontr€r rc€d s€rvos.

VERSAPRO SERIES SYSTEM _
coNcLuStoN
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$hrtr t.rstrfttirg thc POD car€fully eh€ck ,ansistots. capacitors, tnd diod* lo hare
prolrr orilnirtioD .trd Dolrrit:r'. Note flrt s c of trxhsisldrs nDd tops ol cap.citars.

SS-:l is.ctirelr fiosl nr SkJhtro 62 {snr! Contmlrir. rccd scr1. \rilh POD rnd okler
Orlil PS-:A rlos serros. t,..d Dix snorvs n.s.r. Lrtttr OrLil PS-3A N.log serros.

r:,r€s.nrs n steady Dosilirc signal ar lhc j ..-
rion .l1he lNo IN3.l di.dcs. ThL bias.r Q2
suli.ll! oil .nd Dermiis C1 io dncnarec
rh,ouAh ilr 22K rcsisror and Q1, in abouL
0.1 rccondl nl Nhich innc Q1 is bia:ed
rh,.neh i1s 2.2K bias mlisior and. in rurn,
$i1.hs Q3 on io drnc thc throtle se\'o.
Fnll siAnal ofi limply caurs Lhc same chain
.i.r.nis lhroueh Q2 and Q4 10 drivc lht
1n'orrl! seNo in the opposilc dir..1i.n.

A lishtlv€ighr limmable s.No is availa-
lrl. r)r modiltine an Antrol pulsc s.rvo lJy
lD.nine rhe c€n1c ng rprine io ihc poi.L
.r \hich $c seA'ncnlcd acar siill jrsl ha,.-
lj Dc-hcs Nith ,is pinion aL .rch cnd. You
m3J nlso consirucl a similar sihplc onil. 11

is becl lo havc ii gcarcrl do\n \rcll ovcr
?00 lo I ro lvoid an exLr'.mcly ,abid transil
1im. A Brllamrtic or Trimohrlic scr\o

It .n innnilely rrnnmable ihrottle scrvo
is dcsircd \ri1h electronic limii sNit.hire.
then rlmost anr g.od recrl typ. serro can
Le n>ed The ge.cDl $mn swilchine ar-
raDg.m€n1 lor 3 l mrypc ,ccd scryo l5
neli.led in FiA. 1. The cyacl Lnds and r.-
,rns.'nenl lor almosi !11 rccit scNos arc
dillerenr, therefore. you nusl ascciain th.
arrane.NenL in lhe serro us€d a.d \n.

Th{, POD throltlc drirer is quile snall
rr<r31') dd crn bc nounied Nith s.No
mounl tap. cilh.r insi.lc or .n 1tr. cho\.n

Conslructi.n ol lh. pOD lirorrl. drile is
r Dallcr ol rninul€s. The I l rize PC laJ
our is prcsfnt.d Fig. 2. Fig. 3 prcs.nls
nrc l{oul ol componcnrs,n.l tmnsinor
basins. Th. dccoder Frernl€d l.sl !\ue

has rlLc ncccss y oulpnt or you inar sim-
plr \ih ltrc POD into yolr oNn G.G.. or
dccodcd cncrit obserltng the polarnics
lhoNn on Fie. 1. Thc inDul sign.l ic thc
rulsins scrlo .hive sicnal in lhis ararg!
rnc.1 Diod.s havc handed er.l up Thc
POD drn.r *jll be .rnilable rhr.ueh AcE

Rcrririrs elrvstof durnrg thrultl€ rhdge\:
Thc prnnary hcans lor thro(le chin8es
ld rh. Vorrapro system is lull sien.l on .r
lnll sienal otr. llo\.ycr, th. d.:n.!ililI
oI r.lrininA clcvrior dr)ing Lhrorile
ch:ne€s crn n.t ll! ov€rlooked. The nte
ol .ledro.ic dccoding, \hich trieger;
onlt on thc leailinc tds. ol e.ch Dxlse.
re'ni1r the urc dccodcr Lo.onLiNrc 1o
arurdion .r pulse Nidtns in exc.s5 ol thar
n.cd.d for ru.ld€r contml :'nd in latl. sul-
lici.rt lbr relntivelJ last go-r.ou.d th)01-
1lc trov€m.nl rviih noLmrl pulsc sc,Yos
Whcn this L.ci$ique j{ uscd silh rhc go-
lotrnd typc lecdback conv.hion ol rh.
Ran(l scrvo. thmllle ch.ngcs rre oblain.d
rtrr(lr Noh quicklJ ihan lor lhc usual Rand
s.rvo since therc is no ccntcrins sp,ine 1.

j"o clrnges .r. required ro ihe dccod.f
10 p.unil el.v.lor conlrol io h.,danrcd.
Ilorvcv.r. th. Vcrs:pulse 1,3. ill.r prc-
srnl.d in lhr April issue inulr b. modifrcd
sliehtly lo provide er-'t|cme p!]s. $idih
clrne.s insLead of full on an.l oli.

Fis. 1 .n.l t shorv rhe changcs rcqun..l.
Fi\1. rcmole nll Niri.g hom all si\ l€vcr

Rcmolo rh.s. virc, at
rlr.n oDDo:ile €nd lroD poinlr B. C. antl J
on trrc pul:er :udi. board rnd hoD rhr
!o\er $vnch. Do.-l lorlc1 ro rlnrov. ltr!

2.2K too

Fis.2

TO THROTITE SERVO ADVANCE

. LtM[ SWTTCH

2,4V

TO THROTTLE SERVO RE]ARD

Lt/tUT SWIICH

Ltrll-sizc $nDcr si(lc Drnrbd-(ir.tril I'o[d
(rn 1,.'nrdr rdtll X-rdoknilc c tnrshDds
or PC hrrd mnl.rirl. Pholo lroccss is l)cst.

runDer fr.nr coniacts 2 and 6. Nexl. rrn
r jump.r bctlccn points B and C on {Irc
pnl\er'rndio Loard. Relerring 10 Fic. L
connccl r jumpcr beLNecn conl.cts 2 .nd 5
ol th. lov.r svnch an.t connect a hook up
vir. hon comacl 2 1o Doinl Z on Duls.r
rndio boa as sho\ln jn Fig, 5.

Th. iilal nep in ltrc modili.aLion is s.-
r rnn R2 \h.\!n

in Fir. {. InsLall a 2K DolenLiohelcr be-
N.cn Lus 1ol1hc po\ler sNilch rnd Lug 1

ol th. l.rcr ssilch Operatc Lhe s!sL€nr
Niln bolh s.Nor cenlcr.d ca.cllJ. Closc
.onLacts 1 dd ? ol th€ lever sNilch md ad-
jnsr thc poL.ntiomcler so thal the rudder
ih.ortlc scrvo eocs aound :'t the m.ximuh
rat. ohtainablc Nilhoul dislurbine rh. clc-
yaior Norv check opcration ri lull up and
.lorvn llcva1or. U rcccssrr. inct.as. thc
s€lti.e of thc po1€.tiomclcr il a 1.nd.nc!
lor clcvator position dilL appcars yhcn
thrctllc is chanecd rt IUU down elelator.
In ro cre should rud.ldr co rhbd b.
!ncn duin! urmtLlc chanccs sincc ln.
!rls. \idlhs Nill b. rddiliv. dd lrrll sie-
nal \itl rcsull in ol.yato, go-rourd.

jgFi:g

RED +/1.8 V

P.O.D, INPUI

5IGNAL, BIUE

wHtTE +2.4V

BTACK OV

2.2 K roo

S.ER I ES
BA5ING

band end up Dt, D2 - rN34

Ei' 2 Lr\irB ihi\ pxrt\-lo.rtiur Ji.srJnr, ll,c POD is msily .ss€Drblcd. Be .d.Irrl not 10 nix trD trnn-
r rB' J ,i.ro'.: fotrr rrpo, x," n\"t. Itounr prrD i .orrn \irlr douLt.-.iit,at {aro-' on"ri"c ,.,p..
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lvtrc tr.nsDritler l.rer ssitch for €xira-
side Dllsc-Nidfi rhrollle operatton lry tail-
oriDs El and R2 ro suit Jour o*n s€t.

R€move the pol.ntiometer and rcplace il
rvith the nearct value lix€d rcsistor' Use
slc.ving over the resistor leads to prewenr
inadvertanl shorts. Repeat the abov. pro€-
ess for R2, be.ling in mind that throttle
rolaiion ryill be in the opposite diretion.

B€cause th. srslem can be op.rdted ar
higher Etes than lor GG. or nosl rate-
decoded systems, spdng cenle.ina .an be
liehtened considembly lor laster *No go-

co'nD.ribility $lth {arious receivers: The
Versapro de.oder w.s desianed lor opera-
lion \rilh the ACE Commander DE super-
het rcceiver. It has becb nown with a num-
ber ol other receircb both rcbyress add
converted relay 1ypes. These include the
Conhobire SH 100. and Controlane (4
recen) Citizen-Shi! SSll and SSII-P mod-
els, csnon sinsle-chan.el sueelher, Min-X
sII 1. and the C&S Fincn.

Most of those l€quire no chanBcs 10 th.
decoder but operalion can gererally b.
optimized by a) in.reasjng the value of R1
on lhe decoder to 330 ohms and b) opeEr-
ing lrith lhe maximum audio fiiqu€ncy the
receivcr will accept. Th. rc6son lor bolh
js the same: to provide th€ host efiective
ihoring ol lhc audjo sianal. Any audio
signal appearing at thc rudder div€r oul-
put will completcly disrupl opeEtion of th.

rate decoder and nusr be elhinaled.
Relay rcc€ive$ are readily conv€tred b]

rchovins th€ relay. The rclay dtjve signat
th.n becomes lhe outpui siSnal jrGl as lor
th. r.layless recei'er. I1 may bo necessarr
to incre*e lhe relay nlter capacitor (nor-
nally a tO 10 15 Dicrolarad) lsually con-
nected aooss the relay coil inpul poinls td
filter more €fi ectively,

The only receiv.r lest€d which required
futher change rvas lhe C and S Finch, a
relaJ less super-'eslnurartre rcc€iv€r' Fig
tj sho\, th. smple mod'6c,rion Lequi'<l
to the ddoder. This modiffcation may be

of the rclaYl.ss rcgen
receiveF since it seeDs mosl of them havc
a lrrg€ capacitanc. in ih€ outpul circuihr
and lhe lralsistor must lave a collector
load prjor 10 lhe vollagc dropping diode

(rorrilion rnd r€rs.tililt: If vou vearn
r.' ; brand nerv ,ad'o-runuol srst€m Lo 6v

lull lrouse a.rcbatic airplane, this is nol
thc rig for you. HorYevcr, il you havd a
qranrily of puls. €quipncnt or pelnapr
-,hr. or rhe cl€n.nr\.f thc VersdDro. then
yor can exDect to have a v.rsatile svslem
for op.mlion of a Nide variely oI anrmft
lypes. Th. units described in this s.ries
hdve been florvn in eliders, a number of
rrdder-elevator-throltle plancs such as the
s-R.J, Skylane 62, F.lcon 56. I{anrbo Spe_
.ial ,h Am€ican Products full-house. a
Bca.hcomber, and in . lorv rving veNian
or tlr Senior Falcon. T!€re is !o real per-

In rhis a icle sedcs. we have pr€sentcd
Versapro Ss-1, SS-2, and SS-3. Tbere also
is an SS-,1 v.Niob. SS stands for Sport
System. The sufiixed numbd rcleB to the
Duhber ol seNos you can use

SS-4 js simply flyi.e wili the ruddcr and
.ileron servos couplcd. All-out lov_vins
Dhncs arc llown rvith a couDled servo lor
Orc ail€ron function. With lhese planes,
onty t'vo ful1-time DroDoiional .onhlls are
,rqun€d. ailerod and elevaror' The throllle
nnd rudder ale s.condary. To gct lhe nosL
orl ol the system. lhe rudder fun.tion can
bc uncoupled at lull lhrotile, efthough
nyi.A rvith .ouDled tudder and a eron is
no !,aLl.m in ilself rb l lhe rudder throw
should lJe resticted).

'lvith an uncouDlins Ndder tuncrior nor-

Dal lull rudder lmvel can loe used. For
this full-hous. op.ration, switch th€ aileron
and Ndder sienat lcads at the decoder PC
board. Now th€ separatc plus is the pri_
mary di|ecliorar conlbl. Also bring out a
l€ad lronr lhe new rudd.r signal lead al tbe
PC bdad and a l€ad from cenler 1ap a1 the
PC board. Wilh the system opemtins, ro-
lice thai toudhina rhese leads toEelher $ill
neutElize lhe rtrdder seNo but permit the
aileron servo to continu. following the con-

Hook rhese trvo leads to a mi.ra-switch
nounied on ihe thrlttle servo. Sel ir up e
thrt lull throllle closes the svilch and xn-
couples lhe rudder seNo. In llighl, or on
lakeoll, reta ing rlt rhrofile gives cou-
pl.d opeution. During siuntirg at full
throlrle. the Ndder is cenler€d.

ReadeF and useA comm.nls on VeBapro
and ils concept are most Nelcome. Plea*
wrile author in carc of Ahedcan Aircraft
Modeler, ?ilJ 15th St. n-.ltr., washineton.

CORRECTIONS

Ih rh. S-Sr r icl€ in the Math is-
suer a) Fig. F erroDeously tied the
sicnal lead 10 OV (cent€r tap). The
.€nr€r tap should go only to the bol-
tom oI the thre capacilors and ro the
servo pltrg; b) FiC. D. balrery C.T. is
called out wiur -2.4V. Barlery C.T.
shoutd tie to the PC land immedi-
alely below, ar $e junctior of the

The remainin€ arlicles ol the Ver-
sa!rc s€ies sill uF OV 10 indicate
the most neealiv€ side of the laltery,
+2.4V to indicat€ the center lap oi
the hattery pack. and -4.8V to indi-
ca1e rhe most Dositive side oI the
balrery. The diaerams ot the sw'lch-
dr/dller schematic and Darts layout
used Ov as .enter lap wnh -2.4Vand +2.4V a1 th. sides of the battery
measrrcd froh cent.f 1ap. swilcher/
6ller diagrehs should be corected 10
rhe ov, +2.4v and +4.3v slyle.

The V€rcapulse drarvi.as 6pril
1969) conlain lwo eryors: a) Point J
on Fig. 4 should 6e at the jucrion of
lhe emilter of Q6 ahd the two 1K rc-
sistors. It€ms 35 and 36. Poinr J is
localed properly on Fig. 5, and the
lo$er left lead of tra'sistor Q6 on
Fig. 5 should be laheled the emilter,
€: b) the color code on the leads go-
jne to pojnrs E' aDd D' on Fic- 6 .re
t|ansDosed: 

',e.. 
lhe red lead shourd

so to D'bnd the black lead 10 E'. As
to the value ol CD1 and CD2r these
can be any silicdne diodes capabre ol
carryins 400 milliamperes $i1h . PIv
of at least 100 volls lor a reasonable

rl
:l
_)

Ei- C C.nk.r\ 2 snd 5 fr.h Lrrr swirth are ionr.d and altarhed to land ZrlB' J ou 
"n"oa",. 

Lu'a, tutEt.d s aDd c are jump.rcil. rleraior Iundion ir
retrnrd lo aroid utrsishlty fulloptrs atrd go-arouDd srlo h rs-up

A larger tone-fflterlng .tp.. or and lmd-
irg rcsistor mly b€ n€€ded otr sme Belv-
.E nr frc of toltaseiroDDinF dlod.,

Fig. 6
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