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Tech -Two 27
I In th. two y.. rinc. tn. Teh T*o
IKiE w.r p..mEd to R/C6 (r9s7
A.T. Mod.l Amual) it ha. b.a urd it
m.ny dif,ffit v.6ionr, b.tb hom. h.d.
.nd .olrnfti.l, Qui!. . I* modi6c.-
tionr wr. rhown ir . bttr .lticL (4,M,
J.ruary '53), Now i! th. tih. to bring
th. Et up to &tc with rtil f[rtn.r im-
p.@d6t . Th. o.ieiul l€h Teo w6
lor ur. on 50-hc .n<l e.in.d itr Mh.(rh dE f.ct th.t 50 h.d .r th.r ti$.
jun bcc. md. .vriLbl€ to h@ Teh-
nicim licd.e.{d my w.r€ R/C
mod.l.6. Many mor. ol thd. .e.iv€rt
h.e. b€n u*d or 27X Ec, ol cdft,
.nd our r9s9 Mod.l i intad.d fd tnat
l..qu.ncy,

B6t ol dl, it *iu dF cov.r tlE 6v.
oth.r R/C lpot L.q!tuia .teutu.d
lart FaU by th. F,C.C. LiLc m6t othcr
.u!..-rcgcn reivcF it t@.. t@ b&.d-
ly to b. urcd .imxhn@ldy witn 6-
oth.r re.iv.r .nd tnn mitt.r a.n
tnoush on out6t ir m 27,255 md tlE
otnd a. ld .w.y .r w. d. dld.d-
26,99s m. W. L.l, thousb, thrt . Iot
of mod.l.r. eill rtiU w.nt r reeivd ol
m@ or la tt. tyF tncy .r. r@r-
t m.d to; .ft r th. 6nt nuFy of .rcit -
h.nt ov.r tt. rcw R/C {t6 it h.t
t!tud out tht h@c buildcs dd com-
mdiar R/C d{ulatud intcad to rorkht on m.Lini ard oD€nting ruD.r-
r.a.a te.iv..r .. th.y hav. ld m.ny
yae Sh.tp6-tuins E.iEE eill com.
b.fc t@ lons; m€dwnil. kt'. t.Lc a
looL st .n up-to-d.t. r.c.iv.. you cd
b.t€ .iaht w,

Thok ?tD hav. bd! ir R/C fd

.vhil. si dot. thrt th. .imit rhown
h@ i. vdy timit.. to dn lor th. eis-
iEl aftt lvH. f.r .. th. Dl.t. cir-
cuit oI v2. sod.thiq nce h.! b..n
.ddcil id thc fm of r tlisiltor rclay
cir@il, plu. . fcw charad in oth.r
plac.r to .[ow mor. l€.w.r lor Dartr
tn.t .rG . Itt "ofi" in to!.rfc., Without
goina t@ d69ly into tehnicd d.tiil.,
hd. ... rnc .dvat.8d ol tn. n.w out-
6t oEr th. o.irind: 1) V..y widc rangc
ol ..1.y curEnt chms., .bout ,2 m.
to 4X m.r 2) Widd dlow.nc. for
!.rt., tu6.r dd ir.si.tor v.riatio,,
phiL .till obtainiry r.li.bl. op..rtioli
3) N.w job opd.te on 22)4 B rlpply
voltr, and itr total idlirg drrent ir much
lowd ths th. o.isiEl{bout ,3 to .4
M; 4) Nd !.t puls uch l..td, .n
rdvrntag. to. b.th proportion.l opd.-
tion .nd ctoFmcnt ud whi.h rcquirc
f.!t .ctron (quicl bup motor oot'ol,
ct .)i s) Fil.F.nt b.ft..y.train r.duc.d
codid.nbly-it i. noP only 2,r ma. A
€ry bia advmt g. djoy.d by pe.nt
buildcn i. tnat th€ lpeid int.Btag.
banlform.r Tr mry b€ had from R/C
.uppli.6 r.rdy to le: iD fa.t . lit oI
th. .nct p.rt! u*d iD thc .e.iv.r
.hown hcrc i. avril.bl..

No cfiort h.r h..r d.dc to ilimp on
Dafu cdti in let . rd .rtrr-c@t till!
h.v. b..n rddcd with thc l..ling lh.y
sil! produc. e b.tt€r G.iver rnd on.
th.t n morc E ily .diutcd od !c.vic.d,
For .:6p1q tt. b.* bo.rd L .pori
6b..tl.rr, .nd a r€lay with rcr.w ad-jrtlidt! to. tlE co!t.ct. i. rpEi6cd.
I' thc h6p. tnrt thi! r@iv.r BiII b.

tacLl.d by build.rs who are not €ractly
.l.ct.dict .xp.rt!, it has b..n m.d.
cotr.id...bly lq.ge. than would h.v.
b€.n polribl. wiDg thc wcry rm.ll.st
.ub-mini.tue pq.t3 now to b. ha<ti w.
l..l tnL b.ec !i,c wiU pr.v.nt bmc

The tr.Nistor i! ! r.celt type which
is ideal to' thitr rd.iv.r; ch.rp6 !nit3
witl work, brt 3iw. contid.4bty hirhd
idlina cur.ent. ih.y m.y .l.o r.quirc
part! waluc chrns6, dpcirtty di.tor
R4.

Whil. w.r. on th. .ubj.ct ol p..tt
rub.titutim3, lct'r sct in a v.ry 3..iou.
w.mi.g: Th. ..c.iv€. rnown ir th. r.-
rult oI a rremedous amount of c4.ri-
m.ntsl vorl to frnd an ided combina-
tion of Dsn3 .nd an id.a! p.rtr l.yout,
W. srtun6ty rdwie ad.i6t .ny .h..4..
wtal.ver. Erpcrienc.d radio hen might
b. tdttrd to ui. prrb th.y havc on
h.nd, and il th. 3ct d@st worr. right
th.y .an prob.bly 6nd out why. Ew.n
for t!.m we rugget mling a *t d
rp€;6.d fiBti if they wot to t.y lub'
.titutionr lat r th.y .r. *rictly on th.ir

L.t! not kid olelvd tlat partr cd
b. cbanscd at will; taL. oE rimpl. it.m
3u.h ar thc RFC, Thir ir a yo.y c.itical
com,Dn nt i,D mo* R/C rdiv6 and
no oth.r on. th.n th.t 3p.ci6cd 3hould
b. Bcd, In the cas. ol rdistoB and con-
d.m..r you can, of couF€, rubrtitut
unn. ol v.nou! malufacru.d, p.ovid.d
th.y a.. .ra.t duplicat.. in valu., volt-
.gc .atirs, tol6.trc., ,.tc, But don!
m.t..ny rubtitutio$ fo. Ll, RFC, atl,
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CE Dr or Qr: try to ue clo.. tol@nc.
p.rt' ld cr, Rl, c4, and R4 d nor.d
in th. p$t! lirt, Mdt rdirtoF ar.
h.rl.d lor tol6.B€ but mdy .ond€n-

$d. oI dc small di*
cc..mi6 .o wid.ly urcd in R/C caq b.
d msh a! 100% dificrcnt than thcy e..
m.rlcd. Th.y 6 in tnc oDcr.tion of
.ry re.iv.r il ued in . "rdntiv."

Ot.y, Dow that w. hav. th. a.lrnoni'
tionr out of th. way, Ict'! a.t 6By. W.
rptiied .tr .pory 6bc.gl.$ ba3. bo.rd
b.caure thir matc.ial is alnGt immun.
to br..!.sci r/16" thicL ph€nolic will
do ol ounc, but b. lurc it ir tn. [nd
b... Gnd. A tulr :i:.d rayolt of .ll tlol.r
i! sivd; }!u can l.y you. barc pl.t.
und.. thi! and ccDter punch .ight
tirough it. Lot3 c$id thar trsd€.ing
.ll th. m..tu.m.nt3. Ait.r tol6 rrc
.lrill.d you c.n wind Ll .nd L2, Bc ruE
to folow Dws 2 lhowing coil dctailt
&itnfirry, iftrudins diretim of witrd-
irg. sd rprdna ol rpring clipr. Don't
Dut ilop. on thc winding. of Lri you
c.n aDDly a dro', ol model c.m.nt ov.r
tlE .nd. of L2, to hotd it in plac., T6.
.or. of Lr $outd bc dt .hortd s thet
th. outfit .an b. fitt.d into th. .pei6.d

SDd .r. not incfud.d for Tr 3inc. it
6.y b. hrd redy had.. !f you prcLr
to m6!. your own, follow di..€rio$ in
thc 19s7 AIMA rto.y. A ltands.d Gcih
ahy coil i. ued lor Cg but you will
h.v. to .dd tn. cor. you*lt (thourh
thc tit $Dplitr may hav. tni! uoit iD
6ni.hcd form t@); .ore m.tcrial i! th€
sm. ar rp.ci6.d for the o.igiml ll, It
ir paribl€ th.t o.dinary t.ulfomc. iron
would do h.re, but the iron wc u*d it
cau.d Mu-MGtal and wc would advte
no lu6stitutio!. sinDly .ut cirht .haishr
pi66 {" ride lom tnc rhlU E c@

3cctions luBirfi.d, b.nd tb.o to U-.hap€
!o th.y m.y b. .lippcd into th. coil
lorm, Poin! tlE inncr dd! io tn.y aiu
ao in e!id. A tkht ffiappins ol in-
lllating tape compt.t4 ctl, shich i3
mount.d vith a 2-56 .d.e and nut,

Ther. arc .ight .y.l.t! on th. ba*
.nd on. lara. .oldd hg, Ab. I.ttd

ground point .nd t
wir. tbroush it hot& th. relay lram.
doM, To 6t iDto the pldti. c.r. th.
..lay fi.r to b. houtcd on it3 ri.l.;
lour w'ca .un through cy.lck to lug:
on the i$ulation phte, ro hold it 6rm.

ah. tubc! and trgEi.to. ar. hclal i!
n.a cliF, yhich.nap into #52 d.ill
hol.s in th. ba3.. Whcn lolddin8 wi.e3
to the unde6id. of thd. clips u.. the
gr.at6t c.rc to prcv.nt oldc. froh dow,
ins ;sht thtuugh th. mountira holc and
illing up tn. othd.fldi it'3 b.n to
suppon th. bas. plat€ v..tically wh.n
3oldering to thc f,.a clipr, to pr€v€nt

Tr i! h.lil in plsce by a wrappitrg oI
hesvy thread tn.ough th. two hol.r ag
indicaterl. To m.tc ru.. it c.tr't rtip,
you cs co.t thc uldeBi.lc with "G@'(a ceh.nt eld in hobby rhops) .d a
d.op of thc !@c mat.rial cs. b. put
und6 ca.h tut* and ars the trsirto.,
whe! tn. *t h6 bo ldly tcstcd sd

ir r6dv fc ur. Th@d th. lour lodr
ot Tr ihrourh th. hold indic.tcd. Thcv
wi havc to b. !c.ap.d with . nd
bl.d. to rmove thc iroul.tion, but t!€
tinv l@d. lrm CH <lo not r.qun. sap-
r4-r ju.t hold th.m .s.inrt thc aold.ring
ir.; snd rub with Dld.r .nd th. inrul.-

Cometion. to th. plat., scr.d gdd
.nd *rid f,.a clipr of Vr .rc mad. o!
top ol th. b€sc. Th. wn. lrom RFC 6
bc run to Dlat end SG cliet at w.ll e
to th. @it.nd, Rl dd Cr aE Pl.c.d
v..ticarly rrongrid. L1 .nd th.ir lo€
.n& jo'n.d .nd run to th. srid 6.. clip
with a oie. ot inlulation to lee this
wir. 16; .hortr on th. two 6l.h@t
ctiF. Mo.t of th. oth.r wintra it o-
tirely nr.isht(oryard. but th. .k.tch
indicatd where many of th. p..t. con-
net. o. rhc hol.r in tnc dat. to ro
th.ir l..d! th.oush, Who ein,g is
cmpl.tc, plt . dot of r.d dop. adjr-
cnt to thc Dl€t. t.s clip. ol Vl .nd v2,
.Dd th. colleto. clip ol Qr; a!rc Dut a
dot on th. rtaEittc *bich tl,o€n't lt.c

An.r r mort car.lul chet oI th.
wirins (.nd prclcrably d.o a rehec!
by a tn.nd who misht dnd a milt.L€
thrt you mis.d) You .r. r.ad, td ac-
ri.n B.nd rh. l.adr ol thc 600tt .nd
cut thcd to l.nslh, thcn i!&rt ju.t vr'
A dct.r in th. B pla I..d thould ir-
di.rtc about ,17 m. which .nould dmD
to aboul .ls if e n.rby tn$mitt€r
(with littlc o. no ant nn.) or . gtid
dippcr i! L.y.d. At thi. tt€p you thoutd
al$ tun. Lr to thc PtoDd trcqu.rEy.
Now 'nltall 

v2 .nd again ch.cL tot.l B
cunent| thir tubc i4.c (with no r'snel)
.t about .13 to .r5 m., .trd vil rh@
. cuFcnt n$ to aboit ,28 m. *ith
ligneJ. You wrll bc rc.di4 th. ttul
cur@t ol both tube .t thi. Point, of
cou.., .o your ..adr.e eitl b€ pcrhrpt

All b.ins wcu you can now inF.t Q1
(and ma}. su.c it i. eut in th. .ock€t
th. .iaht w5y or it {ill b€ ruircd). Ql
.dib froo .l to ,2 ma idlins drat to
th. total, ard sitn . .isn.l you dlould

about I ma ler with onc oI 7500 oh*.
Srppot your Md! ..adin8 @

r.dically dif€..nt lroo thos lGt d
6bov€? t1 colld indicatc a dcr.ctivc tub.
or tra!.i.tor, ol couB.. But mort li!.ly
you h,v. a! incoFet conncction $m€-
wh6e. When you ar. cheLiis Vr abre,
you can try t th tut6 and $€ th. de
which indicatd clGest to,r7 m. with
no sisnal. Oth.r troublc-lh@tidg !ug-
sdtioN d. giv.n bela:

r. With Vl only in the *t. . very
hi.h curr.nt r.sding (.5 ma or morc)
if,dicatc! tne tubc i. not osillrtins.
Chal Io. lndt.d tu6s on L1, in@r6t
parts at Cr, Rl o. C2, poor .otd.. joint3
in thc circuits .round Vr. It i! hia y
u iL.ly you'I 3.t a r..ding low.r tnan

Atuiar ,&r - 4,i]t ttst 2t
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suppression means elsewhcrc ir thc
mod€l-as lor .xamrle diodci a.ross the
two wirdines ol a proporthnal actlator.

El.ct.ic moto.s c6usc qrilc an "elec
1lical fuss"-thcy g.ter.rc vcry i.oad
radio distuibanc.s du. t. b'ush spark
ins. One skctch shotrt how 10 cop€ with
rhG. ln nost cases only rl,c tvo ton
dcns€rs need b. uscd, and ihcy should
bc connectcd !s clos€ to rhc brusles as
yon can ser rl,cm .nd with the shortcat
possibl€ leads. T.y just a single .on'
(lcnser lrom bn,sh to brusti firs1: if this
docsn t sork. try the two, *ith common
conn..tio. snins to B minus. If the
m.ror has . 'nctal 

shell, try groundins
tl'is too. ID bad cas€s, you miAht requir.
I?F.h.k.s in the motor lcads: th.s.
should be l'om 20 to 25 microhenricr.
and o!!y exp.riment will sl'os wlii.h

cffectivc. Ii any case, ir
is .lways smrri to nount anv R/C r$
..iv€' .s far as possibl. tom a. €lect.ic
moror in a !n.drl, .nd to k..p th€ an
trnna lcad 3s f.r as posriblc f.om thr
motor and th. lcads to it.

The relay scrting is not at 3ll criri.al
of course, si',.c suc6 . very wide swine
in .!trent is availatl€j
tinr th. 5* rclav lo ope.atc at around
? na ald open .i perhaps 11! i the 7500
ohm job.ould l). ser to l and t 3i. This ll
all.w sate oprr.rion even if the B bar
rrly drops ndic.lly. We fornd the r.
.,ivc. vas cnrircly.eliablc at as low a:
l6 volis, bnr 11,. maxinn'm 5K r.lay
.urcnt at dlis voltase soulil bc just a
l)n .ve' 3 nrr The srt *ill aLo w.'!
*irl) ntamtnt loltase as 10$ as 1.1 lolt3l
nrth..nor it still works sith 16 wolts
B and r.1 on d'. 6lam.nt3. But it is .ot
snrart to lct vonr batteri€s droD this low.
a\ ii mea.s rhcy are jusr about shot.
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.15 ma unl.ss a rart is deliritely dc

2. Th. .urrent for Vt alone is about
as speciEed but yon .an1 ad it 10 drot
sliAhtly whcn you k.y tl,c traftmittcr,
Wrong numl,cr oI turns on Lli wrons
ryDc oI cor. (his wonl Laljpen il y."
(se rhe coil lorm specificd)ryour lrsns'
mitt.r isn\ 'lrttin8 our". Nlany build
.!s will havc only a 5 ma mct€r and th.
currert .tunsr oM wirh sisnal will 1,.
rath€r hard b spoti t.y l,uriins V? int.
its clips, whcn the addcd current chanfic
should br rcadily vkibl..

3. If you don\ g€t about the specifitd
.urren6 *ith V2 in thc sct, you prob'
aLly won,t with QI nr Dlace €ithei. If
.lrrcrt ir quitc high-half ma or mo'.-
wiih V2 ir plac€ and no sisnal, cl,cck
tor wrons ra s at C4, C6, R2, R3; also
make sure rhc black d.r .n D1 gocs to
B minus and gr.und.

a, With Q1 in pla.c, but idlins cur-
rcnt oI the whole s.t is hieher th.n
about .6 fra, it is p.olr^l)lc that Ra is
ot too high valu€. It colld also be a
sisn oI a poo' &ansislor. Co.ve.sely. il
lotal on-siNn.l draiD oI th. *hole set is
less thar abour 5 ma (sK rday), and you
ar€ sur€ your B battcry ,rivcs an honct
22r,i: wollr, R4 could bc ol 1oo low w3h'c.
The valuc srccified lor R4 is such tl,at
thcrc can bc quite 3 bit of otr tolerance
in cncuit parls and srill you will 8.t
thc rirht rclay current.

The abovc rakes in tl,r mast pr.babl.
causes ol tronble. Th.rc is alvays llre
''cold-sold.rcd joinr, ol .o!8., tur *.
lcel mo\r R/Cc6 sholld b. aqar. ol
this problcii and !n.w ehnt 1. look for.
While sold.'ins to the tir. clins, be n,rc
you do not iavc tutcs.r transisto. nl
placei soldrrins heat could ruin thenr-
and besidcs, solder could 'un lhe lcnsrl,
ol the clir and lanen rh€m nrmly in
placcl WI)cn sold€ri.g Dl ,nto the s.r
(m.ke all otr'rr conrcctions to the loina
whe.€ Dr conn..ts, and sold.r it nr tasr)
hold thc diod. lead witl, a pair ot lons
nce pli€rs, or snap on a spring clip, br-
t*een tlic diode and whcrc you are .r,
plyins thc hrali coniinrc ro hold tl,r
pliers on rhc wnc until you can touch
ssme with your hn!c.. It\ sma.t 10
w.ap a bit oI tapc around Dl to makc
nrre its mtral c.s. wonl snort on so'nc

A5 wnh olher types ol o.ise-opc!
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by .l<1'i.al dinurl)arccs in y.tr! nrod.l.
Lon( i{'qtre or !ud, rods lrom .n es
carrmrnt or other ..r1rol surlace movcr
can .anse such di$ur!arces, rspeci.lly
whrn vibrst€d by thc ensine. su.lr long
.ads niould b€ 6ncd with bandn,R uir€s
fan(ncd 1o B mnn^. Or you .an breaL
th. lonx mctall,c n,nr tor erampl., put
a rho 5..tion .I sood in thr r.d just
10 thc r... ol th. :crvo unit.

II you 
'se 5 coni..l (ystem whicrr rc

qur.s conne.tionr ro both rrlay con
racrs.6e sure you have cond.nscr c3
...r.ct.d as showr. Cs and C9 act as

..d should always be
used anyw€y (y.u wo. t nee.l C8 at alt,
if tl,is conlact ls n.r nr use, of .oursc)
but C3 slso supprrsv$ slisht dirtul-
ancf ai this conract. which can lbthe.
tl'c n:.civ€., ev.n it you hav. oth€r a..

lnttr rcpl:.e rlir at p.rl)ir)s l9 voll\

\\i.11. thsre i! the 1959 mod.l ol th.
1(.lL Tqo-it do. 'i I'nvc tiil llns or
w'aparound llass, but sc fc.1 it ha\
lglu'es you will likc. (;iv. i1 , tryl

b!!. pl.r, , x !k r

.r! , r ,1i r t- hirh, A.. l'$fr. t{" l,'n,


