
Siduhoneour ihro{|. *ithout *e extd li.k
or .onlrcl hold durins thronre .onkol cduc

in ihi3 phoro !:iis o
.onparnoi. I r'r rnoll.

> In most "kicking duck" Pulse sys_

rens. motor control is obtained usins a
P.O.D. (pulse omission detedor) A
stetp;ng type sewo maY be rrisgered
uith c +ort break in puhing. or a trim-
mable type servo can be run in eilher
directioE by a solid tone. or lack of
puhing. There ar€ severnl difficulties as-

sociated with lhh arrangement. By far
the worst h the "glitch" caused by both
elevator and rudder as puking is stop-
ped, rhey favel very quickly towards full
control position until the P.O.D. drops
in. then ncutralize. Aho, as long as M C.
is held, ,o comtuands lo fiyins surfaces

In.urdecoder- reed switches are used
tor switching these commands, and the
breakinS of contacc can give trouble
to sensitive receivers, as this system uses
a common power supply.

Simullaneous lhrollle was the most
desimble improvement in the system.
The requirements w€te

1 . No chanses in receiver, a S.H. 1 00.
2 No modificrtion in decoder.
3. No additional baltery.
4. No major change in the transmit-

ler. a Controlaire Mark II.
The art;cles in M.A.N. of aileron con-

trol for the B & D system offered the fi6t
sugsestion. The use of variable .one fre-
quency was the most logical method of
encoding the new function. A discrimi-
natoi using stagger tuned filiers a.d n
feed-back serr'o was built and flown. Not
to lake cr€dit away ftom ihe transmitter
as it was designed for this puruose, but
the tone woDld dr;ft with iemD€ratur€
and voltage, and the filteE require more
stabil;ty thab could be obtai.ed without
a new tone Senerator circuit in rhetrans'

It was dec;ded to use a greater tone
chanse to l€sen this problem of d.ift.
aho to use a tr;nmable type servo al-
ready installed in rwo a;rcraft. Circuit is
shown in F;g I

The aud;o h taken from the base of
Q6 in the S'H 100, ffg. 2. The other
components shown in ffg. 2 form a de-
modulator lo elim;nate any tirning error
in demodulalion. If your rDdder drifts
risbt, wilh down elevator. thh addition
will eliminale this. Parts fit in place va-
cated by relay. Remove 9ld filteing ca-
pacitor. If you had no inleraction. this
ci.cuit will not help anylhing else.

Ql, is- I ;s an audio amplifier. Q2
and 3 a.e a one shot, w;th Q4 being on
in the quiescent stat.. It is iurned otr
each audio cycle for a lime determined
by C2 and R6. C3 is discharged when
tone is off. and \vill charge to a voltage
determined by the frequency. Q4 h an
emitter followerr the emitter will be held
% volt positive at the lowesl voltage
.eached by its base- C4 and R9 have a
Ions RC time. and thh voltase is main-
tained between pulses. ln oth€. words,
04 h a peak voltage detector. Q5 is an-
other emitter (Contiiue.l oh ,oee 4.5)

Simultqneous
Motor Control

for Korlsson
Decoder

And rill cnorhdr nop upwcrd in .ontdl {unc x lson'3 R,E,M. (rudd€. elevoror, rhrotle)
ri06. Srernei'r rhroiile reryo in.orporoied in ryn€n urins moror .ontol dnd d€coder.

By BOB KARLSSON

Excellent addition to the Karlsson decoder published in

April 1966 issue. How-to instructions make it simple

to add on this extra step of electronic control lor your

single channel proportional system tor small and large planes,

( sEE PAGE 39 FOR MOTOR CONTROL SERVO DRAWINGS)
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C/l Flying School
lcortitke.l lton pase 16)

plane *'ll help all€vrrle lhis probleD.
7. Do nol nve lhc srudenl nore tnatr

r*o o. rhree fliebrs 
'n 

luccession wnhout
a brert. I ryins lo teach too fasr can Dskc
him fecl rhal he is slow in learninS, And,
as a corsequence, hc may sel discourd8ed
and lorm a menral block againsr cvery-
lhhs vou \Jr lrom rhar lime oo,

8. ihc rare{fi Jnd fi61 lap of any
Risht is ihe most crili.al for rny be8intrer.
sray with him duriru rhis pe.iod ,nd com-
pliment hjm on his progress.

9. Aroid givins flying instruclions in
windy wcarher if possible. The extra com
plicjlion5 of correcrine lor goin8 inlo thc
wrnd rnd downwind ire r@ confusine lor
mo beginners 10 sr.sp righ! awry.

10, lf at alL possible, lhe enBiDe sbould
be equiDpcJ wrrh r nr lller. A rreimina
bnSrne r;tlicites lo thc srudert rhrl u lot
oI Do{er is our rhcre in rhe pbne rnd be
dcsnl hlve much r@m fo. enor. ExFri
ence has shown rhat ! Fufle. removes this
fear ard hlstens lhe lerrning prGcs,

I L Afre. lhe srudenr mdies his frst suc-
c€ssful solo night. shrke his band or give
him J pJt on Lhe brck for a job welldone.

12. Bc sure tu invire rhe neq pilof'
bJct for Jnorher fryins \elsion and infom
him wh.re rrd when your club hold! irs

Simultcneous r{lotor Conlrol
(Continr.d lto paBe 35)

followe! ro provide impedance malchirg,
Q6, 7, 8, and 9 ulc r complem.DtJry

slmmerry rmpl6€r. 11 rhe vohrae rr rhe
base of Q6 and 7 is 2.4 no oulput rcsuhs.
AL 2.2 rulb Q6 i5 rumcd on, rwirchins on
Q8. Ar 2.6 volts Q7 is on, swncbids on Q9.Rll .nd ll arc r volra8e d'v'dcr tbat
will adjusr dead-band of the cncln.

Th. only receivers usd ior this huv. all
ben Conrolaire SH l00i the only ransnit-
le.. thc Cotrlrolaire Ma.k lI Mule. The
modificalion lo the equipment was O.K.d
by Don Baisder of World Ersincs. Th€
only $rv6 ured fte micro mo TO-5 with
141-l gcar ca$, or thc TO-3 Mic.o-Mo,
60-1. A slip ctulch is rcqui.ed.

A rubbe. wheel running againsl the
oullul shrlr acts as both a cLurch aDd gear
redu(rion, This &rJnacm€nr prove.l Lhe
bert, JnJ is very worlh while Js i MC,
*No lor n.nv olhcr oulf lEtems. If the
ke{uencv is ior chrnaeJ enbush, insum-
cie!1 drive can cauF exce$ive dhsiplliotr
of rhe outout lBnsistor\, unless lhe oulput
t6.t t\ 6 ohnt ot mate. -lbe 40195 fron
RCA is a DrrcheJ pin of eermanium
ransisros. Th. maimum.ollecror currcnr
js too mr., disiDdior 300 mw. They .r€

'n 
r mclrl c$e ya inch in diamelcr. lf you

order oDc 40396, you scr one rackasc con-
lJiDru r PNP rnd NPN unn. Th. Diir is
les rh.,n a bu.k- The on€s res(ed w.r. welL
march.d. .nd also much more unitom
rhnn 2N 1302 and 2N 1301. The emilrq
collector saturation vottage is il$ vcry

Most likelv lbis circu't will rot work
wi$ olher d6code6. The system rcquire-

.t. CodDon bari€ry supply, decod.r. rc-

2, 4.8 V or morc, c.trlc. taDped.
3. Tr.nsmiter aDd prestrt airborne

€quiDmcnt capable of op€raling satisfac-
lorily wiih a variation in tone of 700-1200

4. BarGry supply, 750 m. hour nicads

Tharrarsmirter Equnes eme rddirions.
buL fiEl ro see if tb.s requirendtu can
be det, rry rhrs. Remove the ItK r.sistot
irom rh. tone aenerato. mar lbe lrans-

(Conti;tu.d oa pase 4a)
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Simultqneous lllotor Control
(co tink.l |tuk1pdr.45)

form.r. Brnc lwo wir.\ our lrom lhe 
"JmcLn.l\ r' ourii.le rh€ rrnnsmirrer. Connecl

rhem to a 50K Porentiomeler (pol.) Use
$mc r.Ee lo insulale thc pot from the cuse.
rnd rrDe rr rcmpornrily lo the lrrntmnlcr.
wnh.'nrennJ rcmo!ed. oDeralc lhe svrlcm
and locare rhc exrreDc Dosnion e lh.,t
DoL cJn be roluleJ sirh n; .lrop in rJnre
il is verv Do$iblc rh, lhe pol can hc
Lhrnlcd lrom no re5i'lJnle ro loK or mot!
w h no Jron in rrn-le The ulcJ is lo \ce
hov much tone freq rncy chcnse you crn
aer. lhe ranlc could hc rs mu(h rs 700lo
1400 hz. lderl for thc syslem would be 7J0
labonr F \h 'rn) ro I Ino (abolt c shrrp).
whil. lnrenin! ro rhe rone 6n r moniror. or
ea.phones. D;sconnecr pot al cnch exlremc
rnd measure rcsisiancc.

If yo!. albornc €quipoent passed this
dodific,tion crn he m.,dc

ro rhc rrcn\D' er Rt02 ir r 25K not.
mounred $ lhe shafl is oulside of rhe ca*.
but onl of rh. wav- .s this *ill be a n€trt.nl
rrim. seldom usei. Th€ N.o. s*irch is hi
lonc or advance lhrortlc. Rl0l is a nxed
resisio.. lhe valne derfifrined from rhe pre
viotrs rens. Ir is rhe iotal amotrnt of rh.
/?rr, reshlanoc thai would opefule lhe sys-
rem. (tli-rone)- Rl01 makes nt ibe diller
ence so rh.i rhe r€sisr.n.e of Rlol. 102.
and lo3 in \$ies (wilh N.C- sencl op.n)
equil\ lhc mo5r re\i\lrnce in lhe previous
te\r\. Rlol miv nol bc required Two of
Ihe dist cariciiors itr the lone ae.er (or
should be chrneed lo mylar 100 V trnils.
Thcy arc lhc .05 nfd to .05, or .047, the

Thc P.C. b!* is ncxl. Cui a Diece of m -
teriil to sizc shown in filure, Tnpe it unde.
ihe layonl. copper side ur,. LiAhlly ce.ler-
prnch each dol. DoDc has 1)cen fornd io

b€ a !@d r.sisr. Cover ec.h c.nler punch
frrl. -malin! sure lo acL enoosh lanJ lor d
lood oint. connecr the dor5 Ii vou 3er
ih,nA roo rlo*. Lhe JoR crn edsilv be cut
on iirh r rharo.@inlad tml. Two coar\
rL reduircu AfGr €rchina cnd Jrill,nE
rruh bbJrd wiLh r Bnllo pad or cleatrr'

All componenls should b. inst'lleLl e\'
ccd R6 and Rl2. Rl7 and 18 ar. nol on
P.t. board. bur 'r€ 

,nsrdlled on \eno borrd
*ilb lhe -01 dhk, The tol.l resistance oI
rhc load sholld be 6 ohds or more, which
will delermine Rt?. The T.O. 5 reqlires
3.3 ohDs. rhe T.O, I hish .csislancc 2.7
ohms. and rhe T.O. 3 low resistance 5.6
ohms. Thcse should be % * ll .esislors.

  ItK or 50K nol sirh rl lea\l ! 100
nhn, lire,l rcrislor in senes i\ suh\lituled
for R6- r llrK Dot for Rl2. 'Ihis crn now
hc wn;d inro rie.irborne slsrem.

Turn rhc por on lhe trJn\mnl€r lo hilh
.{ rone. R6 lo iow resisrance. Rl2 !o hish
re\i\r2ncc: lu.n on ihe slnem-nolo.
should run saoe dircclion with or {iiholl
rsnJl. While pul\inE, incrcr<e R6. Th€
moror witl (oo. ln.rease it lnril n runi
in the olher direclion, Now dec.eas. lone
frequcncy !nlrl lhc moLor rlops Use of
low rnd hiah bulons \hould now opcraLe
rh. \ervo i; crch direcrion, Erlr€me sl'ck
Dosition n y .au\e lDwanl.d molcmenl.
Dccreas Rlz u.til inreraction h eliminal-
cd. Ihe nost lilielv c.use of inleradion is
roo sm ll a bari€ri suDDly, causins cres-
sile volrasc drop a1 va.ious srick posilions-

when satisfied. subslitule llxed resislo$.
Nore a Dlice for rwo resi\to6 for R6 in
DJrall€j. Th; mrkes il €rsy lo Ect lhe
irroper vrlue. You niehr lcep in mind.
while seleclinc R6. lhdt frcquencv drifi ol
rhe transmitl€r is a hishe.loite *ith higher
rcmDer rurri. rone low€B a\ supply voltaEe
dro!. Thc ron€ por on the rrinsmiirer will
ler vou rdiun for neulral de.rd band due lo
loliaae o; remper.rure chanee, bur will
not chancc lhe hirh rnd los extr€m.r.

This circrit was wrapped i! plastic tap€
rnd sruffed in lhe Jirplane under lhe 5er!o
h.anl This sinter $e cncuit has been
buill as n Dlrt of a new decoder and Dack'
ccd ir one casc with thc sHl00. iotal

siz. 13/...............4 by t3/t by 27s, weisht is slishtly
l.ss than 4 oz. lf vou lavc not had sufn-
cicnt driv6 eiih y6ur decodd. $. 40196
irc be er renhcenenrs for rh€ oulpul lr.n-
\nro6. Th. PNP unir i3 mrrked wirh a P.
rbe NPN wnh a N. These lre new and may
n6t he redrlv avrilable !ct.

/\norher p6bl€m rhar fi$ civen lrc{bl.
$ilh rhe decoder h rhat rhe elelalor posi-
rion rr sensri!e lo lempcralure. Mosl of
,hi! drifr ccn be .lininated by suh{iluling
i rhermirror lor rhc elevilor lrim pol in
lhe decoder. Center the syst€m at room
rcmperlrurei remoc. Ihe por from lhe de-
c.der and meirurc rcsirtance. Be sur. lo
mcasure coftcr p.ir of tesds! A Fenwell
,lis* rhermislor of lhe clorsl hirh.r value
is suh\liluted for !he pot. Ther crn be ob-
hined f.om Allied for onc dollar.

IK
3K
5Kg(

JB 31 JI
tB 33 Jl
JB 35 II
,B 38 

'lElevator can be centercd by findine cor-
rcct v.lue for Rl6. from base to eminer
ol ()5

Tiis ivnp dl ihronle control has ben
uscd rhr6i,!h one tea$n in two ol nY
Dl,rner anlj' in on€ more buill bY Tom
Sterner. Afrer rhe fiEl adiusLiru, no lrou-
ble was .ncounl...d. bul dlc to rhc liEit-
cd tesiina. I considered lhis still crperi-
menral, nd nor recom cnded for ihos
lor faniliar with the circliiry.

PARTS LIST
Ol 2N 217 or SK 3001 RCA
Q2,1,4 2N 1702 T. L

4" X 20" P[AI{S! 8Y THE ACI(NOWLEDGED

PI.AN ! UNSURPASSED DETAIL OF CLASSIC

,{Hrtt sEtEcTrot{ rs sTrrl coMptElt

.d* W-3
i-* W-lt

^ulnos 
0.1

tF * \At-8

Sroh 

-
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Q5 2N l?0'r T. L
Q6,7, 8,9 40396 RCA (2 pa;s)
Cl ,005 minialure disk
C2 .l MFD tantilum
c3 2.2 MFD r.nr.lum
C4 22 MFD tantalum
Dt.2 lN 4009 GE

All calaciiors should be 6 Volls or

Tantaluds are Kem€r C series or
Spraeue l62D series ro ft rhis P.C. layoli.

Resisrors. 4 watt
RI ]K
R2 IK
R3 4.7K
R4 IK
R5 IJK
R6 See lext (abour 9K)

R9 55K
Printed circuir box.ds,

from Ed Heyman, I22 Delvi€w Drire.
windybush, Wilmineton. Del,, 19803 for $2
Notei Kit vill be availlble from Wodd

Foreign Notgs
(Cohtit t..l lnn pase 1)

hit:hly codpler $ale mulli R/C jobs lhat
sone fellows spend monrhs in b!ildire and
which rhen end !p spread lll orer lhe run-

ies. we tnow ibar qune a lo! ot models
rclually ler redred from old ase, but we
.re rryins to make a point, to vit: are we
rll so faralisric rhat ne bave eropn lo ac.
ceor !enJrn risls lo moLlels and equipmenl
rhdr ae loEll\ unnece$aryi For example.
whv, ar model meets. do so maoy mod€lers
leaic Lhcir .oLne5 sir(ins Jround unJl
rended *here ipeclarois or even orher
modelers crn fau over them) Thir *ems
ro have oilinaled wilh rhe ldvent of u-
(onkol anJ rhe nrJltice of leavina dodel
JnJ |ne\ lard o;L beLeeen nyrns ses,ons,
Many an innocenl onlooter has, quile un-
jlsrifably. been made ro fe€l all kinds of a
fool for beins elTectiv€ly b@by-trapped by
sone nirwir\ conrrollines. the exislence of
{hich could scarcely have been known
wirhou rhe aid ol a mine der€dor antavay.

Then rhe.e are the lapses by manlfac-
rurets which occasiotrally seeh lo go un-
chansed b! lhe mod€ler- ExanDles here
arc receiver plucs and soctets 1bat have
no proliion for beine locked tosether a.d
balrery boxes ihat have io be lashed virh
rubber ro maiDtaiD efiecrive coniacr. TraDr
mnter cases rbat can fall aDan, if Dicked
up wrongly are not trnknown. we ,re
rhinkine. in panicular, ol one rype of nulti
lransmnrer which, if picked up by Erippins
rhe sides of the c"se from ihe rear. c2n
inn€diately result id tbe compleie chassis

R10 10K

Hobby Deoletts Supplier
whol.sol. Ex3luriv.ly

577 SCOTT ST.-P.O. BOX 12t65
MEMPHI5, TINNESSEE 38J I2
Go3 ,1odeL, supplies & c.cesories
ad suPplies * crofr 3uPPlies

HO gouss Trcins & orcesories
Plo ic Mod€l kn! & supplier
Rocd Ro.iis seB & o(€sorie3
Slor Rq.ins rupplie3 & €quipheni
Wrib lor "Speciol Prkr" ti5t

*a*
ordero shipped 3ohe d.y re.sived

***
A "lull tine" Hobby Distribotor
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