
TXCELLEN1 ELECTRONIC PUTSER BY ]OP
IllIDWEST RUDDER ONLYWINNER- DESIGNED

FOR RIJDDER AND I\IOTOR CONTROL THE

HIGH PULSE RATE HAS RUDDER SLAVE
TO CONTROL STICK FOR THE SMOOIH
EST POSSIBLE PROPORTIONAL FLYING.

o!' b'ds obov. ; w.ll 3uppoded by rhis slirlerirg o(!y ol tophhi, oll fiBt plo(.5 roo sihpl. inrhllorhn i! rhowi or p.e! int:d! L'r

by jAMES SHorilS

> -lhii 
tfuUrtnD.rl (o,,li,,l ni.l bo\

presrni.,l n, this irti(l( i' d(siqne(l tr)
p,o\nlc prl:c Njdll, (,r,t,,)l orl! r.d
not pnlsc rite htc.rsr thcLc uc prclr
rblr l0 proportnn,.,l ltu(ldc, Onlr flirls
to c\er crllopnts GLon or Li.tnr
l)u(k 1.u,. LL thc l96i) \rt\ fo $a,r
ple.5 rf ihr:6 Jnxl(lo O,,l! Bnmos
fl.\' froporii(nul. Tl,is rr.lr cs l* n,
lDih Of.n lncl Turtur Sc or. ln t|c
l!16l \ri\. ptup.rtnn l .gri,) \\u) lst
ItLridrl O.h l,n,n,r S.rn)r. 1f ih.
l!l(jl \rt\. froportnDrrl rgiil $rnr 1\t
ItrrL(id lnil) J ,,br S.r,b, ll,r nut
\hN,, l,rs $ul ]n ph.c jn E o,,t,)l l0
(nrt.sts .nrcrcd nr tli. p$t 2 \e[s
\iih :nd in tl,q 1)tl, .,mi.st :oxl 1il,
ri 1960 \rts.

Irl-ving 1rnl, crllopnig Chost in(l
It,(kl{r (l,,lv pulsc s)slenrs $ jtl, !.Lrnnrs
t\T. tlnrinittcr pulsc .odc st\tenrs, th(l
\irii., fo1,nd .,.nrl p,ol)l.,rs n)lcrcrt
i' ilr .\\n1 N '" I Tl! i',i'a ftul'
1,,,.. ,.",,,r,,1 *il 'n..1 ,n,rl ,n,t.

'... .*""',i* nrecl,r,,nil {cr,. noiv'
r,(l rlrti\cl) l,i-!1, brltc,! (1,ni,,. ill{:c
lnnric p!ls.rs. ,ni tlrt .tlu l,rirl, (li,l
,rn pos($ tl,$c rn..hrnicrl p,oblc.h
ln,t,,.q,,iLc(l ,.hti\cl\ c\pc.\nc ll lyl).
I tt.ri.s Nl,kl, r'cr. srl,rttrd to rth-
tn. liiql, (,nxrit {l n,s. ai)ld *c,Ltli.i
llrirrg c,nld l,c a g,urhl. \'itl,o,,l i
f,( sh llii.r\ ln id.]itnD tli. ,itirl rost
of ,on .1{{r,o,,n l),,1\r' \.1\ LiglL

lltr' !u,,,nig .Lll litc i,uc l,r o!e,
i )err Nithort fiirlnrg \trrt I $?ricd.
ii becr.k r\i{l{rt t]rrt it $urkl h
ri.r.\srrr t,, (lcslg,, r r!l!r Tl,c 1tr
t,rL.s dc!ii.d sc,.,rtli., nrIg.trt Irui
rll hj(hh .lcsnrl,l(' ror {:o.d per
l('lunr: th.\. $c,.:
. Bi,trnl $.dr \lrilt r.nr)L)!'tnrkr \rtlr

rririrnuN nrtcrr.tntr
. ltugg.d. \itl, q,rxl,.l,rl)ilit)
. I'r.\|.r\n. rnrdcr S15.00. t.!qrt
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Proportionol Control
FOR RUDDER ONLY

c.nerour ti.! m6v.m..t lor e6od ..nkol

price $10.00
. Los voltage good brtieD life
. Compdct lcrsrtile eDough to ,,sc

with nost transmitters
. Ersy to buikl aDd rn.nrtrn,

\'IaDy ol thete feahrcs n i..ted N,
elecironic cncuit lvith ihc low voltrgc
pointirg toNsd usnrg ihDsisiors.

To get ihc low price. inexpcDsive
pxrts \rer testcd rDd found to L,c
srtisfa.kry. Thc tr.nsistors used rre
59i .ornrcrcial Lmits. \tith x d... .ur-
r€nt grni of 23. rv.ilable eiihe. from
Be$teh r\ppelbee. Kansrs City or
L ayette, New York. (The Nrit€r hls
hrd ho ble llrtely obtrnriDg these unlts,
the Plilco 2N226 is .D nrerperrnc sub-
stilutior.) Thc relay is . su{h,s r50
ohn radnlsonde. usurlly listed at S1.50.
Although more expensire. tho 100 ohDr
Cenr rel.) ir d rupoiof qdrlity srll
stitutnD. Thc onl! qurlit) ptt recom
meD(led is thc potentiometer \4,iclr is

{n Allctr Bradley Cfr or Ohnlitc AB
ln,cd trper. The box of ihe prctoiype
urii, pictured witi bophles, is a sunlus
uit. Ho$e!er. ihe otre shown sep!-
rately is ll ACE R/C #lA 2x8x5
rhLmnur lrr. ]f desired. the box is
quite ea5ilr .onsi(rcted nsnrg r rvood.!
block .nd .hnnnnnn from n .ookie

The prototrp. unjt hrs bcen iL oPer
rtion sn,cc N1arch 1960 xsn,g only folr
s.is of batt€ries (4 pencclls) nr thxi
tnne Performrnce hns rcmired rnr
, h.mued .nd t|i' r-lu.lc\ 40' $c.,tlc.
i' St. L, ri\ t,, l1(t" tenrpe'rtLrr! Jt thc
1960 i'"rts ni Drlhs. Onlt ouo nnlfunc-
tnrr hrs occurred ir thrt tnDc. This v.s
a brolen Nne t{) thr pirted circuit
bor caused by repeated rcn,val to
slros, intdestcd individuls. Bcn,g sclf-
porverccl 0d litted witl, rn tl pir tlbe
tucket phg, the writer's urit is nrter
.hrngeable \!ith the 'fTP\v l)oT. con
t.ol lrox for (Confi,red on pdst 42)

f.r drong ni.l ..nrarin!

PRINTED CIRCUIT BOARD
COMPONENT LAYOI.,II_ FIG- 4

NORMAL OPEN CONTACT
NOT USEO

..{r

gtF

(s

RED- +6VOLTS WHITE -6'VOLTS
BLACK-RELAY CENT ER TAP
BROWN -RELAY NORTi,ALLY CLOSED
ALUE-LEFT LUG POTENTIOMETER
GREEN - RIGHT LUG POTENTIOMETER
YELLOW- CENTRAL LUG POTENTIOMETER

(POTENTIOMETER LUG POSITION
THE POTEIiTIOMETER ORIEI{TED
UP SIGHTING ALONG THE SHAFT.)

IN RELATION TO
WITH THE LUGS

MOggL All?IANE NCWs . i.t.h, lra2



from the least, of NI\IAS ch&r.r nrcnl

Rv rhp iime Bn.l Tcdnv lad the De-

".-1.' ".". 'f I\DooIi NEWS AND
I IENS r.,J! (or tl,€ Drese\-$lrirh- {tr-
o.s,nLh cnoi,ch \!, D(cemhlr lst th.
rurfo.es ol the orsrniz.hun l,x{l I'e€n out-
l,r€J bv Drck X.$!kLi iid .sr€.J rn h)

l To ..t asihe voi.e of ind..r flio\ n,
tte Urii.d Stat€s.

2 To ironote indoor in rny say, l)trt
Ddtjcdarly ly cncortrging ne\v-

3, To act is r clearirs house for .om
Deqts on jndoor rul€s changc Pr.-

a. in .trt L, Dnint .t nrisrn lor id' \
tl,at drc l,ecomins tules DroDosrls.

;. To ])rovide, rvh.i possille, .hrnscs
in t€clrnolo$', rdvanc€d design datr,
and oth.r tcchnolosicxl informatn,r
ibotrt indoo! Dodels.

with tlc groundwork ic.on\tishe(i

'neml^^1,i, 
n' dre,{AaniTltion j\ nn\v

,,r.n '", .ir, .tu,l hds^ to 'll umer.
sur ',-',,nd\lin i|,rsed on e\ennne in
thc rounl!\ shu I srriourlr rnttlr\tld rn
rl.ni ,+i\iri,\ ,n,l ,.d,,;nh dIr, rl,n-

| tr\ r \cJr, h\! '+ $lx.ll p tJ t; , lNDooR
\E\lS AliD vIEwS (Ere,rtu,lly tl'
s0!r.tv $ill Drold€ Jer,l\ f
nrcnt. etc,) loinins h .s simplc ns scnding
rn',r d e. bu!k\ h Bnd T.rny. B.\ 545.

Pr"p"ttla""l C"tt.tl
For Rudder Only
lcrnlinuetl lotu pa& 2t)

both multi.nd \insla chamel up, r ti.n I'v
{n nlv \$it.hin! c;ntrcl boies.

R.i.re .onsr;ction n \la{ed let us fidt
pranin. the t€clniuues used m the drnsr,
Tn 'n,Mize fr6uen.y chans( wjth

clarse in symetry and to reduce the
cllccts of teDleratu€, the tr@sistors o!d-
ate either cut ofl or satnrated at ill times.
This means that whcncvcr ! i@sisto! is
condnctin't, cssentially a1l tlE voltage drop
ir ftro$ th. collertor lord. cven at extreoe
\!mdetrv Dontion. The autlbis uril,
ch.rked uitth rn oscJlo\cooe. chnEed
less than one cycle per second with ldl
Dotenrrumekr travel. A painted POT
iril\er nrintril .,rcuit Dairt) $is used. as

'n,Llhnle POTS n.uk. nore s.trce. md
.,'" 'in'. .o.rL"" to mech.nne wlicl
in"mte, rods. Srlv€r Dmted clcuit oaint.
.rronnl 54.10 in ounie. n be( obained
in snall 

^mounts 
fron a local radio shop

at . small fe. o! as a sroup, as the qnan-
tit! r4trired p€r rOT is only cbout 2
rin'. Tle POT. i\ painted fnm the ends

.r' \h.wn to ,r 9n deArep c€xter rrc to
nn,f.m'tu of rFsi\t .e.

AcE Radio control will tc kitting this
Dulser i.d md"ult.dly. the fiiisied PoT.
i^ ill h, ,.:,|:hl,- from ih.n Ninet! dF
crrs i\ $ed rather tlAn tlrc thc usdl 60'
;0.m\ e .\trrnr .onhol $,thout excen
Jv; 'Lr!tniil .{nund rente!. A strong
rEnteln! sDnnr r\ L'ed to !ro\idc a posi
tn" -nte; rn.i r scnse of f.el to ihe
fiueE. Tl,is ha\ fl^rnd to b. most helpful
rn.o.rln.rtins tlLr ryes.rnd land when

'I h"c reln\ c"rent ,\ rnprcx,nrat.b 25
h' 30 m., ,le..rdinc u! the ttansistoE

'trcd Wrth th" rular adiu\ted to Dlll in
rr lR ln 2(J m, .,nJ dro. out at L2 to'
15 mc. kal eaDDv rtLon'is a$u,€d. This
dso .llows the battery voltage to drcp .on-

'id.rcblv 
L,elore tDh.e' ert. The proto

Lvpe unrts rs tr.tad wrth wom out bat_
rene, ro d.tedme the nimmlm ooeratin!
\ntt"ee. whrch is 36 voTt\ operation ws-
nonal over the roltase lanAe frcm 6 to
J.6 .xccot for x slicht mcr.a\c in D"lse'lc"ntinn.d on Nee a4)



Proportionql Control
lc@tiwed lrcm pase 421

rete at the lower \oltaEe,
ll rou are interesrea m buildilq a unit

by !iru, vrounse arcund ihe palts bi!,
local ra&o supDly storc or mail urder
hou:e and cather uD the :na)l numbcr uf
parts required, Construction is begun by
renovrs the cover Iron the PoT. and
car€fulli Dainhns out the ldrbon elemcnt
from botL cnds with colductive ele.t cal
paint as siosr in Fjeue 2, mnkitg sue
the pailt doe. not qet on the cdbon
wio€r or the ,nner wiDer elcment. \vhen
ihe Daint is dry the total resistance shonld
be approximately 3000 :! 200 ohms. At
this point, tle writer wonld suggesl bread
boardrns the omponents and clecling
out thc oDcration ot tle unit, Thn r€auu€s
little time and allows easy chus€s or

The lrinted cncuit bodd is constiucted
by hacins the cncuit (Fieure 3) onto ihe
copper laminate with a ball point pen. 8y
Dre$,ns hmlv r lisht idention E scnbed
in the copper. With the ue of a Sne
brush, careinUy paint the area to be i.-
tained with a thinned darl olor dope.
Tih procedure does not rsult n a prcfee
non.l rpDesance but for a sinRle ujt rt
i5 eas' and ,n€xDensive. The boed is
then etched in a solution of Fedc cbloride.
(For those who Drefer. the bo d can be
;'rcd R 12 \V,lt al...l i'TPw rtrle , Atre.
the etchinc is coDoleted the'holes dre
&illed Nirs a #60 drill bit exceDt for
relay moDtjng holes snd PC bodd mour
ilc boles. The comDonenk tue tho sol-
de;€d D Dlace as sh6wn in FiFue a. The
two-).,nchlobs stand oII insulatoa are
cut hom lea\t fuel tubss. The compo-
rent board E mounted to the @r of the
box by two bolts or sheet metal scrds

conbol en*ine spe€d when ued witi a
pulse onission dctector unit aDd de oD-
tion l.) Iutall on-ofi seitch and cabte
jdck, Cut wnes to lenAth and solder. Install
penc€ll batteries, Tum on power sMtch
and cha* for operation. Next install toD
and bottom covers. The stick knob is
dnlled and presed into place.

The DDlse frequency G detcmined by
the caDacitor stes, The 95 mfd carracitors
har d pulse rate of aDploximately l0 cps.
A pD\e rate of 3, cycl€s rer se€ond is
obtained pith 50 m{d oDacitoB. ChuA-
ins rate by use of difierent base resistors
chuses the bsse .Ment and m.y causc
undesnabb oDerati@.

It J r00 o[n Gem relay x u\e'1, it js
recmmendeJ that the conrrlt am be sDot
\oldered to ihe .mature to prev€nt €xces
s\e o\ertr el ,n the Dull€d ,n side whFh
cases D[lsc symmetry distonion.

Use eood soldering /actices in wilus
tlE unit and you sho d have Duy months
of tloxble free opeittion.

Hustler XD-7 Deho
Ioontitued lrom paae ll)

each build our ou seDeate htemrelation
or whar r ddr2 sh6,n.l rdr. l,[e ;d rhc,
when we could evaluate each desiso, we
wodd combhe the b€st fatues of all of
thm irto one and each of us vould take it
lion there again. We be(an by veeki of
s.:archils thrcugh every Dossible soure
of infomatioD, through €very issue in our
6le of model maedin4. Atieles by Dr.
A, trI. Lippnch, D. C. Broesini, Alfr.d
Bickel. Laurie Ell\- and othea were
Dored ov€r. Clifi culDeDDer came uD
with NACA reDorts on various anioils.
inl6hiti.n from F.anL Zai. ,n.l .rhers

clifi ind weldo! smifi d4ided to build
snall fr@ flisht tuodels to bel:in with ard
each of then got jn severaL flir:hts on
their SBt cfiods. Clitrs wss 

^ 
t.keofi on

onc of Dr, LiDDisch's designs into which
he incorDorated . high thrust line, It went
like a bomb but got into some spnal dive
.roblems thit were n.!.r re,llv uhiDned
Smittvs srs r flat bottomed 'adoil' ,ob
with r few deer€es of dih.dnl It $ai a
ouslE ond Xei very well. It Ms on thr
dodel thdt Snitty b.scd lus 66r R/c trr.

Frpd sin,,r xn'l nv<.lf w.r. rn. .nlw
other ones in the groip to tale tlis chal-
lens. sedolsb.nor!h to do dnltlins
ibdirr t. We stancd rilht our on the n/C
m.d.ls rs it w. ld pood s.n{e and knN
shat we werc dojn;. Tle followinq k
wlat we .:me uD kitb :nd rh. ord.r\ of

snith-Nrnba One
Wcldon *as the fst to complete ad n/C

delta jn this prcgr@. It had 60" of sw€ep
back, a lat bo&om€d aitfoil with about
5'6' dihedral. Power was provided br a
le.ft lmde^.I K&B .19 fronrned at the hail-
ing edsc at &e botton of the v€rtical Sn.
The rrdn ee:r wds r CC s-chrmel worl-
iis el€vat;;. rilcrons. and encine sDeed.
The el.vato$ were orisiully momted up
loNard on either side of the lons nose
.od but due to the nlnenble locrtbn were
;lwJv. settins lnocked ofi. Thev sere
fnally inaorporated rnto Ln" a eron suF
fx&( 16 sne "lFlnn c.ri.! Th. Flpvnn
sufrces ;e!e the t{o center Dan€h ol four
that were hibced to the tra,llire cdee. The
.nlhoard rw. nmel( wdc min'nllv rd-
iuned tnm s!.laces only. Tle winr'span
wrs 46". Arca was 770 sq. in lnd thc win,.l
loailine was 15 oz. Der sq. It. The Fn wds
broudrt foMird in a str.isht linc from a
Doina about 5" above the irailins €dse to
a Doint .lmost at the apex of the leadins
eds6. Thse was a sub 6n hish enouah to
nrovidc i monDt fo. rhe \r..nhle rail
;heel end cleannce for the orco. Due to
the lacl of an dequate r@way Smitty
was unable to cet uD eronsh sDeed to set

inscfed tlroDsh the rflr of tlF box,
throuRi the stind ofi msuhtoa and fas
tened to the coDDonent board. II bolts ue
us.d .ire 'ioufd he tat€n t. nrcvcnt
shunins tu the coootr orinted 'cird 

,

Thf lerlk to the PoT., switches rnd jack

'hould be lefr rDDrotimatelv 7 Dclrs ,n

Bend and dril thc POT. moxDting plate
frcm .040 or .063 inch alubinm as shoD
m Fisue 5. The heavv eAuse metal w
t:ke i lot of rbuse frorir ''bodv enslish ln
thosc tight sDots *ithout distortion plus
n rde r.o,i \tnrtural remJorcenent for
ihe box. Tl,e st,.k hse is constructed frcm
solt aluminnm har stocl as shown. r suc!
mdt(ri,l ^ not auilablc the base mry be
h"nt fr.m 'ncFt meiil , la l6ln woftns
Sinrrl sinul Dulser. The ceiitenns spring
n lomed {rcm ,032" to ,040' music wire
with thc imo nt .I .ebxed Dosition .ro\s
ov€r detcminins the Mouni oI cente,ins
Oretension. The .entering pons rre
fr.m holk ,nd h'h'no Ait.. momti

The centerine Dosts .re naile
and tubins. Alter frountha thefiom Dorr\ ano tubrng. Arcr nounha tne

POT. to the mountinc Dbtc, in+all the
Dlare renrerins no( Slip the cenrennA
(nrinr .rFr rhc lhrcailpd IOT \hafr u*n
Dlare renrerins no( Slip the cenrennA
iorine o!€r rhe threrded lOT. shaft $rth
tfic ;ds or either side of thc .enterils
Dost, Tle spring is leld in place Mth rDosr, rne sprDg s nero rn prace Mm a
wash.r and th. stick b$e. The centoin!
-.$ nn rlc ri.L stro!!.| nnr intprfprc witin.\r on the \dck should not intelere wi
ihe lrost on tle plite upon ugagrng tlihe trost on tle plite upon ugasrnE the
sDri,ii. The post on the stick basc :ervessDflng. rhe post on
a durl rclc br ako lockins tle sticl to the

Dflll the bo\ to icuept r}e stick assem-
/, ssitrhF, jacl. cnd httery bores. Cutt,lv. s"itrh6. iack cnd htterv bores. cut

tha (i!k \lot in the uDDer lrx c6o, In-
stnll the stnk bnse as€dblv and battefl
h.ycr R.xtp thc .Dmboneni board Mriniboyes. Route the componeni board Mnng
around th€ batterv boxes t}roueh tlEaround the battery boxes throush tbe
mountins Dlate ard solde. to tha POT.
Next ,nsiall the nomallv closed oush but-
ton switch oo tle left dd the nomally
oD€n switch on tl,e risht. (Tbese switches

r ODtl AItPtANE llEWS . L.r.[, l9at


