
Und. id. of 3.rvo hocd 3ho*ing T05 Mi.ro
l,{. mot.r with r85.1 9€.r (or., Slip rlvkh nddo

lrom Pe..t n.edl. volve epoxied ro lholr,
wo!h.4, r/?a sromher add o {our lody bok.

A view i.!ide oI tla de.od.r. Stoighr pin n
ured ro rhow odu. ri:. ol the .odpleie uDir

By BOB KARLSSON

> Thi\ \)sl.m \L.s dclcloped u\ing thc
Kr.ft Kl\K l(r'lh. r.c.i!er Aller xlo
serson\ oI u\c, lh. d.\ir. 10 urc Supcr-
hcl tur thc Controhir sll 100 inlo usc.
'lh..ir.rrli us.!l ir r trlcon 56 $irh
.15 fo$cr. SIrif ril.ror\ ar. nre.hrni
c.1l! .oufled r0 rh. ntrl(lcr s.rvo. Tolal
s.ighr .r rh. \\\1cm !\rrg lh. \uperhcl.
rnd lorrJ 150 ni.Lh n1..{1. 1! onlt l5 02\'

Conrt)rrcd r{) r tccdb.rck syslcm, it Is

frirh nnrple. Ihc scr\o ampljlier por

trcn or rhe s)\rcm hr\ becD u\cd lour
s.x\on\ lo. rudder onl! and lrllopins
ghosr .^ totxl ol ninc amplillcN hr\
bctn builr \ilhoul chrnsci in circuirry.-lh. rrre dtlc.lor Jist u\erl lor iso
s.x$n. hrd rclils.  n) \lighr ch.nrc
in conricr r.\i{,1rc..., corr.,rr 5oun.r
ot rh. i.c.n., r.1.,! cL!... .:,.tric !1.-
!ntor .f..!11(in i(nLf,l e!lrr1. Sub_

{irLiir:! Jri r:.,n.i\rf, !mplilieB f(t
rh. r..,\. :1,,:,.nrt.i rh.\e dirliculrir\.
rnd.Ll\) t:or,lcnrs ol !jbralion. A rilc
ch...!. .l I (r I is rcquired. Ncutrrl i\
..;jLnr.i 1! th. l0K tor tnd crn bc
.L.hr.\cn o\.r r widc r.ngc. to !!it

Tir. P.O.D. i\ lronr GriJ l.al\ b)
Boh Ilio.dhlLNl. Thc rclrl pulls in
during tulsinS. nnlilic nr.st olhcrs Ihc
onl\ dillcrencc tn thi\ applicrr()n js thrr
jt r\ J,i!.n lronr rh. cle!rl.r ouQur.
r.d tlr!\ drop\ ool wilh enhcr nrll on o.
Iull.ll. I\d 

'c.(l 
r.[)s:,rc r\.d. \'ircd

in prrrllcl. Th.) cnr oll currtnl 1o rtrd
dcr x (l clevrl{,,. rnd swilch Ihc lull on
.r ol] ro lhc .iotor \cr\o. A ccm 100
dhn I)I'DT R.l!! hr. he.n u\td. brr

s.Ro 6oord. Iop; C.ntoloire sH l00 re.eiv.r,
Einui .!l'y ot len, dnd d..odar .r rIe risr,r

D.e gee 2l gvor o,e 3hoah and.nsitrc.ontrol
ii nokh ctr 5ide o{ boc.J

TRANSISIOR RAIE
AI,ID WIDnH DECODER

I

SeRo bood innolJcti6n. T 5ar rh,ough nok
ii 5id.' eisose! nrip ailcroi, pivor ltr cc c,

i5.oopled wlrh rudder in ihi! inndlld'
Ofto, sllde 5with mou ed ro boord.

rhis rrlcs nrdc roonr.
seno\ hr\. rll b.cn bx\c(l on rht

\ticr() Uo motor. llcllanrlic. I)cc
Bce :l .nd Rcynolds s$vos use lhis
mol(r' lhc pictrtrcs \lx)* lhc Dce Bec
21.
S.mc of lhc lcrturc\ ol rhis decodcr

l. sizr:r: x l1; x Iti"
l. wcighr :.4 oz



WIRE TO 3 PIN PLUG TO
RECEIVEF OIJIPUI

FULL SIZE PC. BOARD L -2.4 PLUG.

PLUG 8
ACt( TO
CENTEi

TO R€0.

CEI{tERl/)
COMPONENT LAYOUT

^:9(t
Y"9

SOLID STATE DECODER TO PROVIDE PRO.
PORTIONAL OPERATION FROM SIMPL.SIMUL
SYSTEM ELECTRONICALLY. CAN BE USED
WITH MOST GALLOPING.GHOST PULSERS.

Proporlional rudder and elevator
Trimmable tbrollle and flil safe

,1. Worfts on pulse widlh for rudderi plus rnte for
elevator: solid on or oE for motor

5. Can'be uscd wirh many cxtling receivers
6. Can be used with many existing puhers. It will opeF

ate within these ranges:
Slowr 3 cps for up: 10 for down
Fasl: 10 cps for up; 30 for down

7. 4 Nicads are total ahborne supply.
8. No rela)6 to adjust or cle3n
9. Current drain 250 ma. average.
A Micro Mo TO5 wilh :165,1 gea. box is used for motor

control. A slip clutch was fitred ro pr.vent molor sta . A
i0 ohm resisror across rhe molor acts .s a brake and a
10 ohm reshtor in series limits curenl. Thh arranleftent
i\ perhdp\ d IiIle roo rJ,r toi preri.e po.ir.oning A"nolher
2-1 reduction would help. Relay typc muhi-servos such as
Annco or DuramiIe, require diodes betwecn the retav and
rhe r$o.ervo inpur\.

P.C. plates werc made. usi.g the kit sold by Ace. The
inslruclions a.e very clear, and a sood job can be done
usioS tape- The lalout shown has only a line io indicate
the lands. Tape the layoul to your circuit boa.d and lilhlty
punch all holes. Try to use tbc $ide tape and trim off a
little where thinSs get too crowded. Make sure io have att
the copper bright ard clean before atempling lo sotder.

lf you don't have a transistor tester, a very simple
circuil can bc us€d with your mulri testcr. See .crid
'Leakj' March-April 1962 or M.A.N. March 1963 in the
B & D scries (Reprints available.).

Each pair in the two anpliliers shoutd be reasonably
malched. 2Nl3O2 and 2N1303 are not as uniform ai
2N130'1 and 2N1305. Botb havc bcen used. however_ pairs
of the complemenla.y symmelry drivers Ql and e2. e?
and Q8 should be pai.ed. Use iower srain here.

Highest Sain pairs should be used lbr the outputs. e3
xnd Q4. Qe and Olo. I ool, lor low lelkJee tor e5. Vo\r
anyrhing $ilJdo for Q6 and Ql L.

I do not leel a step-byslep explanltion is needed. How-
ever, her€ are a few points.

1. Use a 3/16 drill on top of P.C. board and put a
dimpie in the hole where tbe lN9t will fit. s; fiat
il will seat fi.mly on the board.

2. Us€ standard wire and run jumpers n6r. clue
them down. Epoxy (Contiaued on pape 47)
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SERVO BOARD WIRING

MtcFo- 4 POLE SWITCH

CONNECIOR
3 PIN
CONN ECTOR

N,O. N C, DTSOO
DT 3OO N.C AR300

(REO DOT)
TO OECOOER

CEMENT PC. PLAIE TO UNDER-SIDE OF SERVO
AOARD BEFORE INSTALLING COIIIPONENTS WhICH
ARE ON TOP OF SERVO BOARD.

MULTI SERVO FOR M.C.
(RELAY TYPE)

+ INPUT
_ INPUI

TO N.C. OT 300

WHIIE



frqnrbtor Rote
qnd Wldlh Decoder
(Continu.d lrcn pos. 26)

3. I$lall all t.anshto$ and diod.sfrlt so thlt a hcar sink cm bc

4. Install red svitches wit! rouDd

5. Do nor inshl! Rl5 md Rl6. Tb.v
aF trkd 6nlv if n€cd.d

Thc lowcr sullly is double-wir.d
rbrough rle swilch ud plug ro rhe de-
cod.r, This necesirrtes . 4 pole swirch It
ale prordes . lcry east way to lcst
svitch.s and wiriD8 by usinA an obm€r.r
at the open plue and measurine .esistance
across any pair of wircs with swilch on.cm must be rak.n Lo resr ,,,tr of wirci,
or you may ruin a m.ter, Morc rhan l/5
obm and you have lrouble. It you dotrl
wet to double wire Oroush rhe switche!
ad plus, b€ sure to doubl€ rhe @nrcr

A tmall P.C, Dlale crn be Dde to
siDplify seruo vinng. A l.E ohm r€sistor
sbould he in *rics wnh rhe Dee Bee 2l
eno. also a -01 nfd caDacilor acro\\ lhe
moroi. AraDse yolr laiour ro bale fth
close lo lhe s.ryos, A ys" Dlywood board
caD be made ro mount s€rvos, plues and
swilch. Cement lh. P.C. blate under rh.
plrryooil, dr l lhroDsb b6rh lnd mounr
.esistors and capacito.s otr top of plryood,
This makes a v€ry rjdy innallarion lhal
@ b. rcadily Rmoved from your plane.

Initial rettine caD be don€ by h@kins
direclly to the Dllser relay, by-passins the
transniLl.. and r.e.iver- Pu! lhe inDuL of
rbe decodcr ro the Elay rrm, and ;lus lo
1be N,O, contacr. Sct Rl4 10 muimum
rcsislance and R6 ro emer. You can use
l0 ohrn resistos in place of scrvos, if you
wish. In this cas.. use a voltmeter and
m€asure rhe volt.Sc at the ourpur. Adjust
R6 ro reJd 2,4 volts !r the elcralor ourpur,
or, if you hale sedos hooked DF, rh.
€levalor should be set ro neul.al. lf vou
hav€ loo much dowr, and R6 is getiine ioo
rcd the .nd of ad;uslmenl, try aboul al( r.sisror for Rl6.

With full up triD, ud full up stick, ad-
just Rl4 unfil lh. moror conrrol servo
srarrr lo D!he. rhen back off i liule on
R14. If th. Dor adjusts roo close to thc
low r.sisrine .nd, lut in lbour 2.2K for
Rl5.

lf rh.r. is anv conlet boun€ of rn.
pul*r r.lay, it niay cause a d.iftine .cu-
tal of Ihe elevator, or at wost full down,
A rced swiLch in lhe Dul*r .linirares Lhit
now.v.r, lbe Dul*E'ukd hare had slmd-
dd O.D r.lays, .Dd rhe rcccive. flrer
corFcls rhi! whcn aoide rhroDrh rle re.
eirer. By by"passirs the receiver this way,
you will knoe if th. plobl.m exists. Un-
l.s it i5 v.ry b.d, DroD€r diustm€m of
rne 16r. 6h.r lat.s care ol it.

The Dulser now in 5enice is Lhe desicn
of Joh; PhelD:. No rpe.ial Dors are rc.
quiRd, and all componenl\ nre r€adil!
rvailable fo' thh d.{an. Acc also has a
tit available. It can be adiuned over n
broad !ar. rance without chanSes and is
highly rccommendcd, If you decide lo
*.arch-build rhe PhelDs Dulser, by Jll
m.-n1i\. ih. r..d (w'r.h

This dccoder ha bcen led wirh *rcral
reeiveE. The Otarion 0 2l vorked well.
hur rnn r.cener swrmDs shen clor Lo th€
rBnrmitr.r wnh cir'ei .n inLI n wds u\etl

Thrce difi.rent K.rfi KIVK hare t'een
usd for over 400 flilhls. Recen(lv. lhe de.
sire ro havc superh.i, FUr rh. C6nrrolaire
SH 100 in uF, with r€lay edoved lf you
have a 3 Voll receiv€r ihat wiu r.jecl nois,
with or withoul rehy. it should b€ con-
' Itr scnchl, m6t relaylers unils hav. .
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. Convlnient llan,nilllr Sh! -i'$1{ "nY1" {Du.l'Slick V.rsioi). Snall Roc!iv.', Sinrr! 0!ck -2-r3" -' LtY iyin! I.lihl-only 23 or.!! Lor, l0r prrls c0unl in Trrnlnittlr and

. {lgt Tn$nillu outlul-.75 fttls. lnll.hh 0r ti.5 CB tr!qr..5 n.rert t 72.
76 nc (rh!n toonr!ruvld)

big el.crroliric capacnor that usu,lly necds
ro be chanceJ, Srart 6rsl $nh no chince\
ro rhe filrer. Wirh ! rclav r\Dc, remole ihe
relay and conrc.l rhe coil le.ds dnccrly
ro the irpur of fie dccode.. Moir li*ely !c-
Iayless receiveG qill b€ over-fillered aod
there will be a d.lav in th. swnch-.fr This
would not be objeciionable if we vere no1
soing Io chdee ih. rale.

Th.s. rcceile6 were designed for .r
caDemcnl u*. and 70 mru 6heb our rl
mosr all of the rone at 700 cD\ audro fre
qleDcy, bul the slow discharsc rrcvenrs a
sharp cur-off. In .ll cases qlh rh€ (r.fl
KsvX rhis capcciro. wa reduced ro ,lolt
30 mfd. Unronunarely, an cracr valu. ro
buy for lhis chanSe is difilculi dre io the
bir rolchnce .f low cost minirture elcf'
lr;lnics In \om. ca*s 25 mfd will
worl lf you don\ have a 5@F ro $e rh.
wave forn ar Lhc r.eiver oulpur, rhe way
1o mak. the cha4. is by op.rarins th.

c^tit. sysEm. Ptotidinp thet. is no int!.
act@r ol rh. Duls.r tou az lrinf,, as lhe
rare 6 rncrea+d rdown dcl(r the rudd.r
will so ro the riAhr, if lhc c.bacitor is ol
loo larse a v.lo.. If the tudd.r sedo B.$
slusish 10 the rfuht, or rhc .levator !.ndi
to hrlc roo Duch down, thc 10ne h not
6h€r€d well 6n.ueh and indicares lh.
caDacito. is roo s;alr R.ducide lhe lK
biis rcshlor ro rh. ba* of thc ouipul tra-
sislor itr rh. Krafl will eork lhe sm. way,
bx! dont p^ lo*.. $an 680 ohms. Wh.n
rhiq frlrer ias rhe orooer value\, . oulse
rare r!n8e as tast s l0 lo 30 CPS can bc

"ed wirh ihis r...i!er Wirh rh. Kr.fi Rl
in Ihe d€coder is no. c.itiel. and 2?0

A Controlai.€ 5 ws iricd, and work d
w€ll vilh no chanses. as thc fillcr is only
15 mfd- Tbis rcc.iler *as bcnch t6l.d

fv^ c.nii.lrir. StJ too lit eeE buill.

a

Introilucing...

ffiEnrct's ol{tY ExPrt{DlBrE sYsTilr 5 0n 7 coilTnors

With Reliability Proven . . . Not Assumed!
Once aglin EK Products !cor63
anothsr R/C exclusive wlth
rogi.lro, lf VeEatile, precislo.'
engineered roatctro, lr has th€
low6t Frts count consistcnt
with perlo.mance lnd reliability.
Be a winner with Losicttot tr ln

. il.w Poftrtul S.ry0 ,llh 0url 0ur.ot-
Pdh Pull

. Small Sedo SiI! - 1y.,,r21t,,x174,,
, Ui3u.passed S!rvo Resolullon

. Sinth or Durl.Slick IEn!nitl.rs

AND LOOK AT THE LOW PR'CES ON IOGICTROI. ]I
5 Du.l Srick $425 s Sinsle sri.ft g4so
7 Dual Sri.& $495 7 Sinste Srick g52O

Conv.r.ion of 5 lo 7 .t f.ct6ry $lO0 Exlr. Servo $4O
SEE TOUB DEAEN ON ONDER OIREC|



leavine lhe relay ofl. On one of lhe re-
ceivers, a 100 mfd eleclrolilic scs DUt
,ctos, the 2.4 V suDDlv. Neq holes sere
drilled in lhe proper iands, and there was
plenly of room l€ft with the removal of
the relay, The use of the caDacnor is
queslionable, as the olhe. receive. works
as well wnhool ir. This was menrioned bo-
caure you sharp{yed readeE sjll see n

The'SHlOO, xnlike nos! relei\er., has
the fller capacno. acrdss the relayj or
load, which makes it harde. to obtain
enouSh filtering wilbour the addilion of an,
olher sta8e betseen receiver and deoder.
By adding Cl 10 the decoder. chanrins
tbe 70 mfd in lhe SH100 10 20 or 25
mfd and findins the correct ralue lor Rl
exceUeDl resulls have been achiev€d rith-
out lhe uF of lnother stase, The capacilor
you rellace in lhe rcceive! nusr bo raled

Wilh the SH100. Rl in the decoder wi'l
be smethins f.om 82 ohms to lK. Try
a ]K pot here and ind proper value for
R1. As Rl is reduced 1oo far. the elevator
will go 1o down, Keep as hish a value as
You an $irhouL the rudder relclne ro
rale chanee. Mersure th€ re\rr).c. .i the
Dot aad aubnrluL€ fired resistor_ 

The SHIOO is de\i!n.d f.r l-l6 volr.
Nor waDtrng anorher;wirch on a I6 voll
taD, rirst alremDr\ sere ro droD the 48 V
ro Ll wirh a droppins re(istor and t00
mfd caplcilor. Ransc wrs e\cellent. bur
ejlh carier ofr, noise rereclion sas had
enough ro prerenr fail-strfe Chansine lhe
recei!er sensilivilv to ihe ooinr qhere
carier off failiafe wat achieled. resulred
in poor ranee. When rhe receiveE were
ri€d on 24 volrs and sensjlivit' (hansed
lo mdimum as soeciied. Lhe sen\iLivnv
conrouin! reshrorlo r00 ohds. excelleni
nois rejeclion and very sood ranre re-

lr is sugeested rhaL a 3 pir pluE be used
wnh Ihe SHl00 so lhat ir can be rcnroved
lor runins Remember, when nor plussed
in, lbere i\ no load- as lhe relr\ was re
moved. rnd i r.sh;or nr 3h^"i 56 ohn
shoDld be u*d as a load wben tunin!
Also, when turrne, lse 2.4 volt\. You qill
nor Cel the 40 ma, as sDecificd, 50 i n rune
for marimum.

The Kra{1 3KV is easily luned in lhe
airplane, luDe to! ma\imum riAhl rudLler
at reduc€d l.ansmitler outhur

Two transmnrer\ ued ;ave dn.,ht'o
fr€quencv of 750 anll 825 (os. Transmit
re6 of lower audio fre'rueD(t mav Eaurre
lowe. pul* rales, as the audio will bc
harder ro hlter TransmillcA of hirher
trequency will be lo ar cdvaoGee.

As mosr sinsle channel rccelveb are

nol intelded io bo used on the srvo ba1-
lery supply, you caq try this, 10 see if ]our
receiver lras sumcient roise rcjection 10 be
compalible wiih this sysrm. All recoivers
used so fa. have pased this sinple rest.
A milliammeter is pul id the plus iead and
lhc re*iver connedeJ ro a 2.4 V suDDh-
If it is a relatless rype, a 50 lo tOO;'h;
resi\Lor will be needed for Lh. ourDur load.
in plee of lhe escaDement.

Witholt carrier on. the idle will he
unsteady. An elecrrjc molor, such as a
Mj8hly MidCer or Micro-Mo, h pul a$oss
th. battetr tptminal\" The idle ."rrent
shoulil noL co up more thb lot. Wilh
carrier on. ir shdlld be ih. eme wirh ,,r
wnhout thc nolor running. Do noa use
any ilte. on the molor for this iesr.

Plans for rhe furu.e include Dactccin!
rhe 5Hlu0.nd rhe decoder in ont casi- ti
will save auite a bit of room. An eJecrn-
caily coulled aileron se o hook!! h al<o

Tnis d€cod;r has al$ worked wilh
lolal supply of 2.:l volts, cenler taDD€d,
usi.g senos nade from the smaller T05
mico-mos. Usirs this lower vollase re
qui.es careful election of all components,
and requi.es a Areal deal of adjustins, but
i1 results in a complete airborne system
rhtt seishs in at 9L: oz5.-inclLdina lwo
500 nrah niclle cadmiudsl Mnua Lhe
POD relay' and hoLor control re.vo. ar-
bome weishl can be ds low as 8 ozs. if vod
want a system fo. sailplanes, If you inG.d
ro use rhis al Ihe loser volr.se, hish eain
lransisro6 for rhe ldDlifieb lre a musl.
.nd )ou rhould have access ro Lhe prooer
le( equipmenr ard be willing Lo e\Der

For those who do not understand the
schematic, these briof explanations nay
helD in rhe case of roublei
Q I M.l O I drile rhe rrvo letu
Q2andQ4driverislt
QJandQ6driveQTmdO9
O 7 and O 9 d.i!e elevator se.vo down

and aho turn on Q 11 throuah D I
O 8 and O 10 drive uD
WiLh no sirn!|. rhe followins rran5isro6

will be conductils Q t, Q 3. Q 8, and
Qi0

PARTS L]ST
Reslslors- all ', ra1l
RI 82 ohm to 1 K see lexr
R2,3, 9, l0 680 ohms

R5. 12 1.2 k drm!
R6, 14- l0 K va.iable resistor. Ace

R8- I K ohDs

R15 2,2K-see lert
RI6- l K ohms

C1- 70 m{d 3v )
C2-2.5 mfd 50V ) AceC3- 20 nfd 50V ) Radio ControlC4 80 mfd 8V )
CaDaciLor for Rceiver 15 mfd lo 40 mfd

Ql, 4, 5, 7, 10, 11 2Ni303 or
2NI3O5 PNP

Q2,3,6,8, 9 - 2N1302 or
2N1304 NPNDl lN 34, 1N66 e1c.D2 - 1N9l1 

-300 
DT Reed

Switch - AceI -AR 300 Reed

4JX llc 1847 can also be used for Q3
and Q9

4lX 1C 1132,{ ca also be used for Q4
and. Ql0

Ace Radio Conlrol, Box 301, Hiseins-
ville, Mo. 64037, is pullins the Karlson
Decoder inlo lit form. For fufther details-
see new items in BiI No.throp\ colrmn,
this issue.

vto
(Conti 

"ed ton pase 9t
ro iusL .ne thino-the Final\ ,t
LakehuAt. Each m;del was builL rnd
tesled wilh no unneessary chances beins
laken, such 6 by tryins for a .e.ord, A
different model was used fof each step of
the quatifi@lion prosrm, vith all rbe
previously tested models beins rc-tesled
as oflen as posible. This cave him sir
proven models which he fell tere capable
of winnins. Due to his also competirs in
the Nats Ind@. events only four of lhese
FAI ships wound up in Joe's box for the

The same careful and delermined prep-
aration catr be expected now for the
World Championships. lf the bis deel is
held in a sire *nh about a 100 fr. ceiline
hciahr (which is rrobrble if Hunsari
is the iost) .loe said he would Drobablv
jusl modify his pr€ent desiAtr by Eoing Io
a thicker air{oil and usins hiEher pirched
props. These cre lhe main doJificalions
he useri qhen artendina rhe Nar< in

Ler lhe resl of the comperins leams be
forewarned thal Joe Bilg.i and bis tellow
U.S. leammates are not ab.ut ro lat€ th.
up.ominC Champion\hip3 lishlly.
ANOTHER BOOST FOR INDOOR

Bud Tenny and the other In.l@. en-
thusiArt who leeD NIMAS (National rn-
door Model Airpldne SocieLy) al$ays
movina ro Dromore rhii ohaq of Lhe
hobt,y, have come up qiLh whar looks like
inother winDerl This dme ir's altracLivelv
prinred NIMAS CertificaFs of Perform-

MOD€! ATRPIANE NEWS . April, 1966


