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T Ii E "l'l'lie", iOll of h"m nuli" ill I he oJlCro­
lioll of c<mtrolled mod~1 hoMe, airplanes
81ul "UI.08 hM rcrei,·cJ relath'ely liltl,' IIt_

I~lltion to <isle. BUI il mUilI he ... id thaI those
indi"idUllla \\"ho I""·,, play,od I\"it Il rad in tIm! rol "I
mlXlelH in"adably reveal"
t rcmendoua ent IlWli"'lm for
II",ir game. During Ihe """
fCI\" yeara, ooincidinl\: wilh
the development of 8ueee",,­
ful gM<>lin~nJ!:ine-dri\"('"

model airplanell, I\"e have
a"ell II ale",ly climb in the
illte ....'llt in Ihe auhjecl a",1
lui"e been called upon
quite frequently for detllila
of a practical ayalem,

MOIIt hllm8 lire ulIUIIlly
f... from heillg one-bobby
mell alld one di.ecovers, 111-
m""t in'·... iahly, IIIl illter­
cat in the other scientpa
and the crafts. A OOIIlIlU>l'

intereat in h"m radio, ""ru­
hautiCll, model buildi"l':
alld pootOfl:raphy, ia alm""t
I he rule. We hapl',m to I,,'
built that I\"ay alld our in­
lelf"at ill aircraft Ilod ua.
Ihia aummer; to take "II
aeU"e i"tereat ill t hia I'roh­
lem of mIlio oontrol. For­
tunately, juat M our inter­
eata rclllly bh..allQlIll'<l, We

were IIblc to lake II brie!
trip to the _ring oonlcal,
al Elmil'll., Ne'" York, >llId
rowld (amonget the UIIu.,1 ""IIY or intere.'ing
thi"gs) a radio-oontrolhl mooel ...ilp18.n." lJUilt
hy ClIrl W. ThompllOn, Jr., of Wdmi"l':lOn, and
eqllipl>ed with radio 11:.",r by H. M. Plummer.
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W~DlA. Th,· "hip Wllll lI"allg.od to H)' ordinarily
w it I. righl ruddN and the "rmu! <Irt' ef all old-limp
""1lI,,l"r operated from Ihe r"""iver .."ved to l1:i""
"" aiternsl ive left r",lder. The ship made .e'..,rnl
""""e""lul hops with Ihe control workinjl; but all

unl imcly cnu:kup end",l
Ihe e'l"-till",n!. We were
fort un"te enough to be ahle
to ncquire the remlli"a and
ao, Oil our re(urll to lI"rl­
ford, wN" "ble to go right
"hclId with 1I1l uttempt at
Ih" control proble111. Sincc
I hilt time wc haw had
,corP Ilu", " hundred f1ighl.
(wilh ""me filtccn """crc
crackupu!) and lhe whole
eqllipln"nl hM I~n rehuilt,
"n,1 rehuilt until .ubllt"n­
I illily I\ot h i"g i. lelt of Ihe
originlll. But if anyon"
Ihillk. tha~ Ihc pr<>gram
w.... te,liou. work, thc)·'re
crazy! We hllve had Our
full .h"re of thrilla ill thiS
ham gll111C but Ihe bWlin,'Sl!
of controlling II di..y lI;r­
plane gallol,ing acruea thc
ak)' hlI" aCI " npw ull-I.ime
hijl;h for .hper fu".

TH>: "IlOIIL>:"

A ,,"su,,1 o::l"nCt: at the
pmblcm wouldl,."dllnyone
to imllll:ine that it;s "II a
llerlcctly 8;mple bUlli"e"".
All one need. is Rome ...rl.

of .....".,iv"r that produecs cn""1l:1t d"'''gc ill Ihe
ptale current of un outPII! tul", to open"" /l

relay of !lOme kind, tIte rei,,)" d,et, h"ing eo"''''et,,<1
to" conlrol device I\"hich producca the Il.""'....ry
efl"e..:!. ell»,..r c:<llmination, how"ver, rev{'lIIB a
h",,' or prohlem" "'hi,,1l arc jui"y mo...,la for >lny
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cxperimeatall}' i"dined ha,". We I""e IOked •
(ew oflhcm, lcmponrily at any nile, bul it m...1
be.id em.....lialD)· thaI the .ebe_ to be out­
lined is the....wl of. lUst 10', Ouronly~ .. to
optfl t"" MII,jeo:l .ide itt the kao.·lrd.lte that • f_
h"nd"ed of II-~ bam"""rinl:.1 the MlTlC objeo:tin'
will ba.", tile Iorobk-m tnJl,)'litke<l in lIoort limo!.

11M! wit method .·hith baa bfta widd}' lII'!rd
(or model ,",mtrot .. that of t r lI..... lch ..m-
il.r to the .ffair found ill .uw lit ~pbone
inoltallatlOfl". It ill a ~llEtt ..·h",h e"*,, one of ..
lIt'...... or eirntit.., <lell"."li", 0" the number of
I>\IM InI""mittet!. The cirellit "" dOfled ill then
"'lIull•.~1 to openote 1\ "lvt",ihle clef,t .... molor or
1l<>JI1" ~"eh <levi«) for pro.h",;", Ille Inoveme"t of
the erllllrol dement. Thi8 t)·,,,, of equ;"ment hll.ll
IIot 1>0.,.,11 " ....1 with lilly 1I1'1'r('t'iAhle ;<\'cc..... in
modd a;rpull'" w"rIo: due. We liel;",·". w ;\.0 in­
h"",nt "omlll"nty 1I.,,<I to th... lltt:Cl'Ilily of Cllrrying
.... ru.id"...bIe "'eight in the bAllcrietl for nlOli,,,,
""...·cr.

A brief lItud}' of the ..h;"~t Ifbo...-ed at OLIte

that the ltll "-en! 1_ I... le in in'"lIfte pr0-

portion to I eomplclrilittl of the «("il.ment and
it '-"me oby""" tbat -.me n-t...mcIy llimple
1i)-.t(!m .... tttJIcd for. So we nlled out the ICIeetor
....ilch aJId~ fl..... •he hotto....

HrTTl.",g AT lIU.I'UC!TT

Uavi"lt had earlier eIptritnce ..itb d>e el'feo­
ti....,_ ."d "ffieiell("y of robber band nIOW.......·e
dtcltle<.l Lo .- Olle to M.lpl'ly lhe IlO..·er for CO"­
uul. With 1\ motor r"ur "r fi'·e f,oet Ito,.. we knew
that .·e ",-,ul<l "ebarge" lhe thin, with .1 lea&t
1000 lunll a"d obviously th" would !efVe for
""-enol tlwWill"d oon!rol "lOtivna. ThllOnJ,y prob­
lem Ihc" WIUI to l'rovi,lc IOmc mcolI8 of triggering
off tbill rubber P'J"·cr ,LIlli OOllnootinK it to the
control 6urfnec_ A furt·her Ilft:lhni"ar>' decillion
w.. Lo lt6C a .i"gle ...."trol ~urlace oul)' a"d tbe
!o«ul decillion .·M I<l use rudder. h ..... 01",,,,,,,,
lhat.")" ,..,a.,mIllLJ)· ~tabillPWIll tould look after
i~lr Itlnl:itudi"all)·. l1>e ..."Iy lJUic: need ""aIi 10
kl'Cp the maehine A)'i"C in any~i~ bonlOlltai
di~il<IIl. AIl}.....y. &ftn" ,nuc:h lltIdlill&, ...'" eotIed
up ..ith the ~,iee .oown In "-il- I_simple_
capement <!ri'·ea by the ru~ motor ud tlOfI­

trolled by a riec:lJ'O---fna«nel operated itl tllnl
fronl the out...~ lube of tbe -e~. AA ean be
It'JtIl from the !<kelcb. lbe ~m'-iooof.lItfie,I
of doll ..-oukI ItOlUlt in '1oe~..1t1> ",talion cI.
the tlItlIlltment and .......inC cI. lhe rudder h..m
Ittt Lo ri«;bt. h ...·M ~imply" .....lter cI. trsnmtit­
till' lbe tbired number cI. 1",!:eeI in ord..... to
Icqui.., the ""r~t rudder lIt'tbnl/:. The chit:! dill­
advlntage of thill simple ""h"me lltf:metl to he
that the rudder poilitiona Wc", aU in a cont;nuo,.;,
llCllucnte Alld Ihat Ollte tl", ru,lder had been in
the ",rt I_itio" and had then been celltlll.lircd it
WM I"";WIlI... get back to left ruddcr "",in o"ly
by I_;ng through right a"d ce"ter rudder. III
actual prat:tice thill ..-eakn_ I'ro,"C'l! It> be of Iiltle
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~....._ j""t .. -.. .. "·e bad equipped an
Ipt.oropriatel:mund tlOfItrol .,......cn. 11 then
became l'OIIihle 10 whip throu&h the IlIldeIited
but Id< ry JIOSitiona ia a fnldOoa. of • .-.nd
.-ithout tallllil\ll; mo.., than & ali«ht licker itl the
lIicht l.th,llul~"'''''''_pruble .... Loco""'-

nfl: 1tECE11"U

We had Iefl the neeeiver;~for the IMt rttlinc
lhoot it ..uuM certainly be uinch. Actually it lOOk
about. wttk or eve"in«a 10 !tet • t ....o-tube .....
el~'''''' that """Id perform with .ny de,_ cI.
Atilolaclion. E,,,,n the" we had to break do...·"
lind ad",il thai thrw tubel "·cre ",aUy called for
if .U tbe detlimhle featu~ were to be had. We
rmlllOI helll feclitlll Ihatlhi;lllll,t "f 11l(l itob ill jUljI
"tart.,..!. Sun:ly th"re ",""t he ""n", way (If build_
ing II- simple one-whe reeei"cr ellll/llbll! of oper_
Kti"l/: Kn illexpeNlive ",IllY! ~"'rt\ln ...\.l~Y. "",,n the
t1'l'C"e-wbe receh'er CII.me ...·ell "·itbi,, our ..-eight
limit. '1'111$ !IIlilpla"e ...... call6blc of tarryin, at
IcMt live poundo. Without e'-e" tryi.. bani ...-e
.,...led up ..'ith a COllIple"" I'cceh"t!'r. "".·er llUppI)'

,,11<1 co"tn>l iI}*m that weichttl olJchtl)· ...... than
.h_ pound&. With lOme Idinell1tflu "'"eft the....,....,t letup _It! be puIleod down w 2H pountII
_ ~ ..ithitl .- e'""'- r",ai~........

SlIme of the earlier ",-",tn.>I.}-.te... made l.e

or the beal produced by an aut.odyne ~vcr to
acluate the ",-,ntml lube-the rrequeocy wsuaUy
beinlli ...., lhe 3.a-M "nd. Til .. proeedure we
rulet! out at onee a r8U1t of prscl;';'aJ experi_
ence in "1I(on'I>I;"tt to obtai" ,. 1Ufl\c;"nlly stable
beat-. Si"Cfl it "'"lllI futile to ",-,nuul I"" modd
withou~ beill' ..ble 10 Bee it ."d ~illCe "'" ""'~
aim;n, "t tho ut,_t ~iml)Jicit,y ....(1 decidctl I<l uae
the OOoMc. band. There "·ere t...(1 Illtemalivei!
sv,.ilsblc--l.Q uee" continuous urrier ...·ith 1>Ub!col
of toile to ...pent!e the ",lay or Lo permit the char.
acloemtic r\Illh II0;6I! of a IllPtl1'tltcocrstive lit>­
It.dor Lo keep the relIIy Olltll, then "Ilp!ying
""heI ...f Climer I<l ,,1t.Je it. It ...vrkll ...ut that the
lormer .heme ...·ill allow a aimplcr re«ivtr but
t.hat lhe IlItter metbotl ill i"finitely proerahle he­
eauae of the ncsli«ihle interfercnee whicb il.ll
operstioo e-, FiJt. 2 ibowI !.be t1l'l>-t.ube ..,.
cei.-er with whit:h .. ec lui openotioo> may be
had ir~ or toae ate IIlIed 011 a eootiDlIOtII
ttaNlmltUd eani«. The fu-at pan or thia cizeuit
ia a eimple IfUptl'l'Cl:enerstive deteetor UIint:I' 30
tube udfitted ..·ith • timple filler for the qUllflch.
voltaec, The output tube ill a ))'4-<hooIcn he­
t:alU't! or it.l high mutual eonduc:tance. The grid
"""denecr ,,"d leak ;n it.l grit! cin:uit allow t.be
to"" ....Itage to develop .......alive ,rid biM and
I!O protluee • plate current change f....1n .. bout 2 to
0.5 "'a. Th~ method of obtai"illill I""te Cllr",nt
d'''"ltt I..~ I!O fllr proved infonllcly pn:l"nobl" to
the Ulll of fixed bi&o with the tllhe non""II.)· oper­
at;n, ahllOlt 1I~ eutoff. But t.ho n'4 ill the o'lly
tube "·e have met 110 lar lba~ .·m do the joh. The
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totsl filament current of Ibe rot ill 0.18 /In,l''''''
lind the plsle currenT, when idling about;\ miJli_
limper.,". Th ill should Bilow" II_hat t ~r," lir" of at
leut, /I couple <.>f hundre<l heurs even with the
wry .mlllle.t hilt lcrie. a ,"ailahl". Thc lifc <.>1 a plIir

plates bent until the (1l.pacity heTW~n them
would s<,<:m to he zero. Th" pillecment of the
anlenna a ppears to b" of very lit t I" cn"gpquence.
Wc u.ed a pie"" <.>f ~o. 28 wire tap"d tot he outer
co"ering <.>1 thc fu"e1agc.
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FRONT SIDE
FIG. I_THE h"XPEIlIMENTAL EsCAPEMENT USED Tv CONVEIlT TUE" RUlUlEIMIANIJ MOTOR TORQUE

INTO RUDDER MOTION"S
TI\< _~_'" dio<. 'W,..IK. 01",-",..; .. 1ft ,~I. < i.o d.lorR !., 10'" ".omt. of ........w~ .....·; ...~ """'" ~I.,.,o...,

nob""'"" TI\< _ ... ion " liml,d '0 "",.. 01 " _"' 'N'" !., ,I\< _~_ft, ~"K C<'o'.oU.d !., ,I\< ,,1«< .........._ <00"
K«C<d;" ..".1.. N;r~ ,,.. .....itl... ....t... 1ft rl\< ""'IN' ..I'''' ...."rl.,..,.. T,.. "'....... /Nft Oft rM ....._Kr olio< CO"... 'M
<one",1 onn I"'''' I.fr '" CO'ft'''' ,.. '''hr. 1ft "",,,"nu ...,~ I" paol,;o". N.. ""'''II< "I rM "",wneIR" of ,II<.......,panfil"
ro 'M bNtkll<..d ,n rl\< /....,.... " ...;,.... 1>«.>.... ,....,. "'ill b< .....i.d , .. ...i,......,h 1..01"'/01..,,1 c,....

of fiMhligbt cell. fur dlC fdamenl" will probablJ
not be mOre t han half II w.y of ron! in UOU/I opera"
tion hut it will he:lOt well wenl.

The SPPllratUIl in lIuch a receiver. "" we will
Iat"r indicaTe, ghould be mmlllt ed on /I /lmall pi"""
of plywood. The gcar ma)' be I>~cked on t he ba~.·

in alm<.>"t any FII.hion, the only requir"ment
being that e"erylhing be /lttached very aturdily
and t hat tube. be placed where tire)" calln<.>t bum p
elbowa with caeh OthCT or with the audio Tran.­
f<.>rmer. A vernicr dial ,,'as Foutrd unnecellSllry pro­
viding a G-incb exten/lion rod (& piece of balsa
wood) Willi used for tuning. ~o particular diffi­
eultyahould be had in adjusting the "Upcrregl'll­
erat ive detector though failure to auperrcgenrrate
or .. de.ire [0 howl may ha"e to be "ured by a
changc in the v/llue of the grid leak Or itr the
.act! ing of t he tap on L,. The lengt h of t hc antcn n~

and thc size of Ihe coupling eonden"cr C, wjl]
s180 Irave some ell'ect in Thc"" rcapects,

An antenna not morc tllan Iwo or t·hree feet
long aheuld be adequatc, while C, can have it.
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TUr. Tlll":>:_TUSt: "0<'>'''.
Thc bu.inrll. of le~ving a carricr running did

not appeal to u. at all. It w/l1I decided [0 add I hrec
or four ouucea to [he rl'cei"er and itrdudc the
third !ttl'" fmtnd 10 he n""e~/Illry whrllTh" puh;ra
were to he carrier onl)". Fig. :I ab<.>wlIl he complet e
eireuil of t hia reeci,·cr. The dctedor t uhe i~ aRllin
a 30 in a lIuper",generative ci"'uit of .lightl)"
different t)"pe from that shown in the two-tube
r"""ivcr. The detector circuit. arc aCI ually inter­
changcable in Ihe two re<:civerll. It JUIII ao happena
thllt Ihe arrangcmt'llt IIhoWII in Fig. 3 gavc u.
rather bettcr freedom From howling than the
pr""ioua one. when the extra TUbe W/18 add'-ll. It
will be not,-d that [he grid lcak runllio p<JIjitive
high voltage in both recei\"e~. Thill conncction
l/Cems To iron out lOme of the howlin!,: difficultie.
and rC/lulu in amoothcr <'>l'era1l0n. The IB5 waa
chosen beea,,"e <.>f itll hi!,:h amplificat ion f""t<.>r and
is oonsidcrably better [han the 30 a. the inter­
mediaTe amplifier. It will be .ec" that t he diodes
are not me<! though B "cr)" slight impl"Ovcmcnt in
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Ibe Ol)('.... t ion of the ,,"t J,"t t ulJ(' i~ fou"d if ""'0 of
tho diorlc>l ill oon"""ted 10 the grid of the IF4.
Thi8 l"C<'.'iwr need OttUpy ,..,r)·lillle more sJlace
II",,, the IW(>ol ulte model and, ...., far ...., W~ can ~,
i8 Ihe more I''''et ieal rig of Ihe I""0. In ila opera­
I ion. the ruah from l he supcrregene.... t i,.., det""l ....

lhe rceeiver with an antenna mor~ lhan iallbls<>­
IUldy I'8IIenlia!. With IbiB rig "'e are in the habit
of opcral;ng "·'tOOlit an antenna at aU and alill
ma~ 10 gel lUttple coni rolaignal at dialaDel"fI of
a m;le or flO ,,·ith a ao-.....lt tranamittf'r. For
Our pul'pO:5Cll thill " ....., llUffieient.

"

IIATTl:RIEil

>,

It i/l moal fortunate thai, Ihe h"ttery
manul/leturera lII",e t.een ,,'eight eOll­
8C;uua in recent, yeA,.., the modern m;dscet
"II" hatlNY heing relilly Ihe key 10 th...
whole a;ttu<lion. In this work we 1m,'"
UBCd two typce-the l!urgCllll W3QBI'X
"nd the I-:"eready X203. 60th of th~lle

weil(h IIpproximately 10 ounWB a/ltl are
ellp"hlo of opcnuing even the Ihree-tlll...
r~i"er for milch more than a hu",lr",l
hours. ,"'Qr Ihe experirr:enler whn inaiata

Qn the al_lllte minimum of ..·~ilthl Ihere ia the
lIurlt<J88 W;lOFL weighing 3)1 ounc<.'<ll "nd alill
alpable Qf almoat a hundred houra of ""rvin'.

}'or filAment and control magnet balleril.'B ,,-i.­
I""'e used ordinar~· flal!hlight, hfttter;1.'B CXclll­
si,·ely. They have the merit of IIIW eotll IIml rCII­
IIOnably lighl ,,"~ight lind life. of oourac, IIvailAble
,mywhere. The very amllil aizea oollld I"" UlK--d in
e"""" where e"ery gram oounta.
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~·rG. .I_Till;: CIIlCU'T OF TilE PIlEFERRED RECErVliR
<:'_'7'S-~d,..1,1,... .....I~bl. (If.. m .... ,'••d HF·lf).
C.-H.;/..... ,I......... ",",~.
C,--<l.OI·. ,I. (;r,,'_.
c,-<J.QI·.fd· ~r.,1r:~.
C.-:>.·JO N","'.~ 00"'" pod.l'._ ..,oodr....... "';,h , .... • p,... pi",.. br... '" .;.h, ..ft,l..'0 ,he to......
R,_t .".1_""b.. .,.,11."'.
Il..--HQ,OOO-ob % , /i.<..,1 .
I!>--Z-...h /i.<,d ' 0•.
R,~s-.obm /i.<.d '.0•.
IlFC,-oh",i,.. ~.h.t. ..hoi«.
RFC.-B"" llJi ..w!H"..".,. ,"""'.
L'LL>-&><h 4 , No•• 4 ...... '>!o.f""h ",~_ .

"'hc o~dio "a..{o .1 .ri.., .....he ... _ "'- ~I"'d /0' F'... I.

• ~ _A-,
HG. z-nll'; TWQ.TUIll;: CONTIlO~ Illi<:E'Vlill

C,_17._{,1...ld.... ..... rl~1>I< (Hd........t ••,1 IIF.'n.

11s..- of ,..., ro._ "_ .~.', ,......", ,ft ~ .o••~
... ,1; )

C._H).)..../d ,,I.... jrol ""'~•.
C._.o'..{,l. {uol "'''''' .......dr.......
<:.---{).ool.. fd, tikd _ ",ft~.

C.-M.JO. J;oI"' '" padd,ft, ""'ok...... .. ,';....ol '0 ;"
",ft""w,, " ••.

11,_. '0.1 hm ~...., ' ....0<: uP<"., ....... ,,"w"".""' .R.-z...... hm ,.
Il._kh.. tirol 0'.
RFe, --<.lh../r.. ..h,t hoI.r.
R~-c,-a...I '1$ ""(m ", .."",,...
L,_ ,~ .... No. Ii "" ,,,,,h ,I,.. """",. , ......,.....ol

,he """ ,1, .
T,_Aft, ''<'Y ll ..wd,o "~"'f", ....... The ...... o.',i U,

.....,1 ""''''''''U .. f/..;. "",h ,he "'hol.. -........
~., ,1.

The ..10' I ft E"" T.p< Ell'l ....'h .. SOI':I<loohm
";.'''ft,.

Tn& TRAl'~WIIT&R rUQl.lL&W

Bccause model airerRft Or cvcn model boalS
,,'ill ustu<lly be operated at pointllllnavR;lahlc 10
""wcr linl.'B it i~ vcrr <1cs;rable thaL the trans­
miuer Ilhould be opcrated either from a (I..,·olt

",.uSo-'a the piRIe curr""t of Ihe IF·l to drop to alo....lI:e battery in lin IIIIt<.>mobile or from dry
"ho"r O.tl m,,_ A t"'''s,nit tNt puL..· of carricr Ilhuts Wt teriea. So rar we ha ..... WlCd only Rn automobile

.orr thill r"'-'h no~, reo- ;;;;~'"'i'i'T~'W""'~ las IF.
liHea 111." lF4 ftllm il" !~t~~~1n"go.liw Krid bi'-"! and L, C.

l>trmitll Ihe piRie Cur- 0;
rent to riSt, to abuut
:! millilUttl>trt'B. Thill
ehRnge isample tQ dl*'
the t<!wy providing th"
knRion sprinlt: io "d-
jU/noo cartfully. X"I,,-
rllll)', I he r"lR)" eo >n r""ta
.re w"nect('(\ in OJ',.....
~ite fllBhiun ill Ihi" re­
oo;ver lu lhlJl!f' in the
t "'(>01 ul>c r""eiYcr. Thill
mOtlel io "Imoot "'-' eco­
nomical in operation ...
'he "implcr ""\. The
plAle currCllr of t he lli.~

ill" ~msJl fra<:tioll of a
milliampere, ita fila­
ment drain 0.00 am_
,"'re. 1.1eeII""" use i/l
made of (he ruah noise
from the detretor ;1 ;a
i""lOrll"'\ nnt to load
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" CLOSF.,UP OF THE llOURNE CONTROL STICK
T/u, .. tel ,..If', ,....,....1 0' ,""".,,, ,ta/>J 'n ,"" <..".". 01 , ....

picla~. CO",'''',, 0" """I. ""',,""" a b ..,......Mod on ,,,..
.. i<I< and .1<1>,<..10'" on ,he b.".. ""I> .,. 'n' I,. T/u, e~"..tI
""1' In ,/u, «a, h", n.>le"", 1,.,0 "'htch a half_" ,,,,,,,..1
o'OoCkl"a ''''''''''' ,"n'. Th.. ''''''''''', '"" ,,",0' ,"" n~l ,,,,,,,,,•.1 ,""
".h, eO....<J" ,,,,U "...",1,. ,n It> f"'....nt "."I"on. ',na ,/u, ",c/o
I...,,,, k/, '0 ,'.h<. U".,.. ..""~''''' ,/0., ".Iu "."it"", I/o., ,.<tIe/u"
nod<.< 00" 'n ,,,.. n~""(u ,,0k. ,,...,. 1......,,.,ln. ,/0., .. ,el fTO'"
bdft' """k,d of! o""~ I, ho, "".n mo,..d 10""".1 ,h. cent..
,..,it;"".

"''CClI'!IIC)' IImou"ts ill the uslllll fuhioll. Thi8 "'as
& failure from tbe stact. It WlL8 found almOllt im­
ptJIl8ible 10 remember in what p<JlIition the rudder
"'/18 8upvo--d to be and ""veral ccaekups re"ull ing
rrom 1\ misunderatanding betw/'lln the pilot. and
t he plane Cltll>lCtlus to develop some 80rt of ronl rol
df-vice. The fil"l!t model WSJI a to-inch wooden oon-

Iml ... h",~l wit h a "crl ieal handle mount ed ncar ita
rim. eontaclll were attached to ils under surface
Mthat lI8 lhe disc wll8 rotated II C<lmp1ele revolu_
tion fUllr pu1Be1l would be tran.mittf-d. A simple
ratchet willi attached underneath IlO lhal the diIIC
could be turned in one dirnclion only. Rolating'
thie die<: in a cloCkwi"" direclion, aod slarting
from a »Oilition with Ibe handle at tbe center

rear, protlueed righi, renter, left and
agaill ~"'er rudder poIIiUone. The device
eUll rcmaine a "ery practical one for thie
l.ype of oontro!. The Bourne oonlrol rig il_
11l8traled ie, however, Our current favorite.
It ia basically" oontrol 8tid, fitted wilb ..
r..tchet of such deaign tbo.t it will mo"" to
left, right., left, rigb\.lLIId not in the reve"",
dirnction. eont..ete are made lL8 tm. ""ntrol
arm ""_ from Ihe center to either aide
poIIition.

In ptllct ire Ihesc control gadgets are oon­
neeted on the end nr II rcw hUlldred fret of
twisted pair Rntl mounted On R trip."'. In
thia r""hion, tho pilot is permitl ",Ito IIdjus!
his localioll to gi,'o the besL po8llihlc view
of the night.

An alternativ", controlscbeme would I..,
10 uae voice modulation at the trallsmitter
ill conjunct ion \I" ith a voiee-oonl rolled relay
sueh lL8 that described on page 348 of the
current Handbook or in tbe Kovember,
193G, iaaue of QST. Wilb the time delay
adjusto:d properly Olle could demand hy
voice "left"' "nd the rudder would move to
jl;i,·e that sortof turll. The words "now right"

(Conli• ....I "" ",,~. 6.)

S<rN'~"'R&>¥_cdI
61, ="f"""Cnt """I""t

FtG. f-llHOWING THE PLACEMENT OF THE
EQUIPMENT IN THE FUSELAGE OF THE EXPERI.

MENTAL SAiLPUNE
H"",na no ""al.... 'a ""Fry ,"" «nJ~' af ......,,,, 01 ,""

"""'hi.... 10........1. ,"" <q..lp.....ft' ,. "U pl"""" ..""ad of
,"" «';n,. w;,~ ,he _.i."" .-.1<-1, ,"" _ • ....~Id ""
~..... ".d '" ,/u, <""u. of ~"",", 0>«1 I"" "",,,o1 0 ...0....,.
"""" «",,1.1 n",,,.all, b .1 '0 ... " ,/u, 1""';""]0'
1_101« in ,,<hlch " It ' oU.d.

THE C<>STl<OL "TATION

FiNlt eXllCrim"nlll "'ere "o"dueled with an
ordinury key, the pultlC8 b"iug deli-'ered in lhe

transmitter, It COnSi818 of a pair of 4" lUJx.s­
with their filaments C<lnne<lted in seri",,-in a
8imple fixed-t uncd-grid tuned-plate circuit, simihlr
to tlmt gi"en Oil page ZUO in the curr~nt A.R.R .f..
Amelellr', If""dbook. :\ 6:\6 or 6~7 luh.· \\'0,,1<1
1I1so "cr,'e the purpollC admirably. We llSf"tt the
4;' tube ,imply l",'Cause the rig WILl! alread~' a"ail­
ahle. We 8upplied pillte vullage
from a Mallnr}' \"ibropAek gi"ing
300 VOll8 at 100 milliaml"'res but a
""ck of lower power or " 8<lt of B
batteries woult! he quite sal;sfac­
tory. When ol"'mting ",ith carrier
l'ubctl alone the transmitter i8, of
cou""" a very simple /lfbir, The """
of tone pulse3 wiU require /l modu­
lator, the genersl nature of which
r/lU he decided very "'I,idly hy II1lY­

one f/lmilitlr with 56-Mc. work or
anyone .... illing to glal1~ through
the lIondbook. PCniOnally, "'e lire almllg for the
elimination af the tone busitw!l8.

The tt80smittinllllntenull mil)' he Ihe usual
f;"h!IIJle affair Or II half-wave antenna atrullJl; be_
tween balnbuo poles. It rna)' be fed either with a
n-ohm lille to the renter of the half-w""" an­
len l1a or "'it h a tuned lino to one end. The probl('m
of rigging tltis tranamitter and adjusting the
1"'1<"'"1l ulltil it is really doing ""me mdillt;ng
will not. be " probl....m at all to an~' Ilre",'nl-day
hllm.
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"'ould prod_ \.ha~ effect, "atnr.igb~" beiu« !.ben
required to OCDlzlllioe the rudder. TIle lIe""me il
practical fO'IOU«b bu~ I.bere is the ro-ibility lbal
!he pilot trOUId bewmeeontUl;f!(i in .clme".....1 the
_me lubion ... he in.....bly do8 "'ben usiJllla
IUaicbt key. II ill .n .simple eooucb .·ben !he
..-hinf! iIIlyinl': lairly eJo-lIDd "'ben the ruddef-
mnveme<Ua ttUI he 1IeefI. It ill. dilJe~t tter",
thoucb, "'beol l.be dlip io • qualVr ofa mae ay
and ......i.. an uP'"""ind tum. In _h. caa tho!
I'dlponIe to the Ndd« mo..-..at may he mao
tiwly nd lhen! iI a1_YI the f...lin« that lhe
meehani.l!m failed.

al:O D..IIIl,HAno"

Afrer le!tina: ..-bat .ppeared to t.e perfeet ope....
Ition nl thill ..qui"",,",t in the ...rbbop, "-e pro­
.-de<! .. ilh the Jrotl.allation in the plane. TIle re­
eciver ..... built in a trotanguIar aluminium frame
"lHllent ihlelf 19dily to "iboek..proof" 1IlOuntill';
-a heavy ruhbcr band being U$C<1 from each
comer of the frame 10 llOme me",be.. in lhe
fw;elage. Thcn bcli;Rn • oetieo of prelimin..ry c~·

perimcntll, hand-munchi,,!\" the ITUlcltine for .. glido
of .. fow hundred )·lIrd•. Within an hour 1'"0 had
dC"ided th.t 1'"0 .hould have rriRde the equipmNlt
~n timUil limplcr. We !qan 10 ollllreciMe the
difficult .... that IIOme Qf the feUo""3 mu.t h.ve
bumpe<! iut<:> ,,-,til coml~C~ ..,lcelor ...-i\.Ch multl­
conlrol a)"~mI. n.e Ii"!! problem "'aa tha~ in
landin. one or 'lIOl'll of the tubell "uuld \IIIUlOlly he
bumped oolm exillt<m<>e. Then, a couple of lIII!ve....
~rar:ku'" (the Iota.... hittinc • t .....j Iold UlI tM
Iklr). 10 I.ooth r&lld the ~...,. "..... IlUbsw.·
tia1ly demuliobe<l and in Addition the helterieol
..-e.... puIbed Ihronch!he I...... tol the IU&!'lqeand
lhe eofItroi equiP"'ftl1 .......,kec!. II .P1>eared IMt
00l" f~y dl«k-prool moonti"ll pe""iltolld the
~'-er 10 p1UD«e f.........-d .. the plane hit, puoih.
in« the baltery ...pply oot the front then -mlilll(
!AI "'reek the ....maini"l!i .ppanot..... Promptly, the
>ihooc:k moonting .... dilpemed with and the reo
",i'-eE buUton aama/l ~ofplywood Ilervred!AI
the bouc.m of the 'UlIII!la«e. ~'rom tlut.t lime 011 the
ItlllCbine hils ouJfenod equally &even' "rubes with­
oot a tuhe hei"ll broken and lI5U&1Iy without the
,",,",iVOlr eVI!ll bein« knoc:kec! oot of lune. Rut the
problem 01 mil:l'Olllxlllie lube! th..., .....~I itll
head. The ahoek of the ....... pelDO!flt ~Ieui"fl;

prove<! ...ffieient, with rnooot 3O-Type lube!, to
Ilene.."" an &<ldiliQnaI pu!8e of plate oo"",nt, *>
mtaillf: up the ,,-1wlIe works. Thill diff",ulty lIM
hecn eul'Cd ejml>!)' by ...lceting tubell .·hieb hav~

lhe Ieaat micropllOni<; effeet. I)oubtl_, lOme
allll()llt rigi,J lhook l1K>unti"ll for tbe deteelOr
lul"l ,,"Ould Ill'Ovi,le .. complete oolutlol<. nut "'0

aM Itill II little aff1lid of .hock moWlting.
AI< alm...t infinite number Qf probleml ariee in

tilt! deeigo Qf the plane and in ito handling but
there llI"e beyond the lIOOpe 01 thillllOry. We ..W
admit. thou«h, th..t the bueillt!lllQf lKmin( tQ 8y
on the gl'\lUnd, even with IHlthillf: other \.han a

"'

ru.lder.• a<:tuo.lly quile .hfficult. 11 l& If!lo-liv~oly

llimple 10 11,· tbe maehine in l!limplo eun-ed path
ID Itill,;r ..nd it ill~ limple to iteer the
""",hine e1Hr of obje<:u prominl both they and
the .....:hine .... within • hWHlrtd yard& or 10.
Tryin« 10 land the plano- on a _Iodded 6eld
I q~ ofa mile d"tln< ill, ho,,~. Illmeth,,.

LAUSCIUNG nll;- s,o,ILPU"'1i RUt A GLiOS TO
TH£ VALU,:V

1'o·•••_Il. ,,,- >/<0;,,;.......,.........., "".....d 1- ••
.. ".,.... 1.~ I ••~ bla. ,..-_ ....
_ ...u......,.....,~•. Ifroll. ,..."- w.-r-.",
.............~ ,,,- """..f l.. ...... lidI••Irlrro__
......~ _ .1.0"'7 '" ."-__......... _
.,... _ ..... 1>0-.....

IMt delllAnda. ,..,..,. apeeioJ on\ef" 01 okill and, .-..
know, &imply ....nlHlt be done withoul "SlUl deal
ol pracl~. lJut it..u Idda up 10. _ e~-

di ry lieId for experirneat and _ for which we
...n a pad futu.....

nrn:.& oEVEW.....; .....

Th. crude OIM!"<!OIllrol_y IOl!'m rather primi­
love 10 the feDow who baa 1>0 difficulty in I"Uinl':
,h...-up I......mitter 10 b.nd 10 hlI will. And it
rnAy not lulfiU lhe ~quin!'"""nU 01 the Il1oO<£el
I"""" uprrimcotcr "'ho iMil'" on a full ael 01
C<lllimlo. It ill, lhour;h, ,n ueelJent L\r'II. iDllt.llla­
tiun wr e'-en the molt advanc:ed plane bulId"....
Gettlrljl; C(Imple~ly ~Iia"'" .n.II......*' opc",tion
01 nolhi"g mo.... than a rudder ;" • joob fnll of
Jlrohlcn",. At<juirinjl; the rlC<'tlIIlllry jmlglnent to
\Il1O It eff""t',~l,· on even .. 'll' IlIalle (let lione.
lIIilpillne) ill ~tillioll/lhcr.

I~fore long ,,'e ,,·m ",,'!.IIinly ,lnl'liellte the ,ill
f<.or elevlltor control or fix ilOme OIO,t of lIu,Ho lilt"r
to allow tb" \I"C of 1\ "Ingle cblt,,,,c!. Pooloibly.
othe... have Rlrnady dono the jQb IUOOHllfull)·.
N.lurally, ".., are eager 10 IWllP ide... with other
"wkc", ill Ihi. field. Somcoo,,' or other "ll hi","
hllvr I" lirk lhe thin•.
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