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Ctiuek U rsen - !.Oltor 

1'he Dl3$.1GNEE N8WSL.E'J1'8R i, a forum for 1M t>Xchttftl,t-e 
I){ h,/o)fflt.ttlor, and id~ of inU:rw to airtt'.!1/t. and ultriilight 
btdhh-n, f'fflltonn, 1md Q•'tln-. Th~ 6'0uJUS or the mal.J!riale 
publi:<hed lll'li f'..AA f>HJ,;11f!N, rMlkrt.. Ch1,1ptflr l'ltl1t'8ktU-n, 
Rnd ~, pubJkstio,u. fwadM'Jf an,ttncourasred CO aubmit J1M111 u • 
script.a, drawfop, 41ntJ Wl<'k/trlJftl! plwt# for con,;ideretion, 
Evt:ry effort ii; made UI sdkt atturatc m1dqri9Ls: cf t'nie.l"NA to 
"' majority of r&ide~ Opinjoos exP~ .tt1d t('!rpon~ibiliO' 
ff'II' lllft1.lnlt)' ~t, ootJ.'rely with O,e contrihcitor, AIJ 1MU,1'i1}$ 
,;ul)mltted becorJte the- propt!'rly cf BAA • no lt>MUnc'ra(iirm wilJ 
be mltde. ,\t.wkrht /11 l!,ht.)uld flieMnt.w C/Judc. La~n. EAA ~ 
IJirnctQT. 

IMPROPER NICOPAESS INSTALLATIONS 
lmpr(;pet lnst.allalWn ur Nk up""'" , locvc,i Willl the ~l>j$cl of 

a ktw reoently n:,cci,'00 11,t &AA HcMQUa.Nlml Iron\ Walt, Hon1 
or l'A,\ '$ CbiC"8.RQ Airl':ral\.CefflfkatJot:1 Ottic~. '1'he,:e deviooi 1u-c 
.11 curnpooent in 1\'10$1. produetioo aOO a i:natwr,bu.ilt a b cN1ft 11.rod 
u.ltnllis h~. Th&Jr 1»~r i~b1.tion ~ c,i,cntinl fiw t.h9Jr 1\1.no­
tloning properly. 

Oetigfie$. buildl'1's.11nd n-.dr.ni n.reurJ$d to t'ilvie'I',• the instal• 
latinn inr;tnictiong PJ'O\tid'8d by themanufa<"Cl.lJ'ffll. SPORT AVIA, 
TION baa b&d artld<:e ot1 the proi- installntion or NitoJ)ftes 
&Jee\·c, in tllCl "(,'nriftsmnn·, Corner'', Pt1g(I 13 & H oh.I.a July, 
1980 tl.M.I ''The ~)>onplane Bui~. Pb~ 39-,11 of the OdohcT, 
1981 iMlut:-. 

MAKE YOUR OWN PARTS (LEGALLY) UNDER PART 21 
Froot Che CrtWttflrG~n &y, Wilam$in f;,1,A. Chal)WJ'6/JJ News• 
letter 

f'AR Pal:1 21, which deal, y,•ilh ttriifiation proccdul"ll& for 
producl$ and p11rt,, c:ontnin, a pnwi$on that al Iowa an ownu-0, 
UPCJr.ttorof $.n •hud to produce parts tor tJ~ 1111rpu11e ofmn.inb iD, 
ln.r or &lterl'fl.8 hia <:,r bk own product, " 'it.bout obtsiinina II PMA 
iParu Mllnufacturing Appt1wal). FAR 2J.3031bX2), per1:nit3 yuu., 
llA nn aircr11ft. o,t.'l)(ll', to fabrieat(I &ti)'~ tor your airpilmc. 

The nbv>O\I& prohlem, ot course. 'Is having t!ue t1111tina and 
equipnW!:nl .11vailn.blc tu make lhc p11rt in qutetioll, 

Thi,; ~l11t(lry PJ"O\'u.iOl'l ie • booA, "81.un\lly, to n:storen of 
Wnple alrt~ I\ audr as 'fn.ykirc:mfa ll.Ud the Piper ~rwtQil' se:riea. 
O,,,ners cnn fn.bri ($tc ribe, t;par&., fuel tank& aild e,-en cowling,. 

Wbate\'(!r pal'\ you. butlcl nn'9l ht ablc to y,•ithri.n.nd the A & 
P'li 11CTUf.b1y. This me.am• th1H, fnr nny S-"" You W,J)ply, f<IU will 
huvc todncumcnt the w it.11.bllity and d:u:rabllltyofma~ri11.l:1 used, 
if fai!UN, of Uta• part oou)d tidver.,el.y affect l!llfcty. Thi$ meaos 
that. 1r you WW a wing •kin, you will hnvo t0 documem '118t tJ.e 
m~tcrinl U$Cd i,, 1.(12'.1'3 t1.M&d, c,r what.e,-er tl1e iler vke manual 
or drawing &pedl\et. Addit iomrll.v. wurkm1m1,hip mu',t. be of ti 
hl.gh 11tandard. ;md I.he wmplatlld p1u1 mun me&t 11.•bt1.t(lv~r deei_gn 
Wit. ~rou5'1d du,ri(li f•bricluJoa olthe Oln.sinal p1u'i. You shlluld 

From~ Bl,ACKHAWK Chapt(fT 7$ iVeW$/.etter: 

VolUtl'MI 14, HumbH 12 .... 
INTRODUCl'fON . . • . , . . • ,, . , . ,, . , •. . . . . . l 

-Sarct.y • SenAAn..; Ot-ootinp 
lmpropet' N~ lnl,t.allatioo:1 
Make Your P11.ru <LAlgnlly) Ur!dier Pan 21 

LE'tf.8RS 'N SHOP TALK , , ., , , , • . ~ . . •.. • . 2 
Enaioe Cowlinp - Makt flicm Ea•.v To Open 
Ond9e Cont.rol 
Thnughl.ll On 6end~ 1'tbe 
Understa.ndil\g EC1gi.lM! Color CIIM.i 

'l't:OJ-INICAl, TOPICS , . • . • . , • . • . . . . . . . • . • 3 
Ba&ie Ele«tb And •· -

DESIONBE VlSrr$ . ,. , ,,,.,,,,.,, • . •.. • . • , 

~ ignCQS t1nd Subl!cribe~ 
Fa~I t1ndWinter brill$ rn.a,~y Oc•ign-~ l\fombl,iN. to,.turn 

to tbi:1r lu11:1g11u Jim! lihnp!I 1nt,>nt oo malting pr'Ogfl'o$ U'll the 
project tit projects o( t.Mlr cbot<le. I a.Ilk U1at eai:h o4' )'OU dr.vot~ 
Urne to <:o1'-'11kring ,atety when you r'1tu,n '° YoW' 81\<:,1>, Sh°" 
clcimup ill " fil'lf(. Cl)O'll!i(l(lf'itiot'l for n.'tOfll Ml llllltlll~ t'qU:ipment 
91)(( accwnult1il.m al'e pul u, t.ltckp~r plaoo,;. P-0wc,r " "" h.ind 
tooliJ in lheir p1~ and in auod rep.air l'l\fllce them more available 
an.d Mfc;r tn 11~1). Are £Uard8 in l)Ja«-? Safet)· g)Ullell h.111:idy? 
V(lntilauoq_ad~uat(I? fltt.\•e fin.- h.alttl.nb 1-1. m inimiltOO'! 'l'hil\k 
:i.bwt it~ u. ~I in ,'e:11.mcat for ~fety CAI\. 8fi''tl hoors, d11J,·11 or 
c ,·en ye.,inafthceon.,;cqu,(:J>C$&olilll attkl~t. THERE IS ALWAYS 
TIMI: TO WOAt( $.AA:L YI 

"J'he Wintflr f-1.olidn.yll brinir $1 time of joy and f~}lu,..llhip y,•ith 
fri~11 And 1'$1)li)y, We o( t.lw ffeudqull.rt.cn ,hi.ff y,•jllh ynu 11,nd 
roura.cJie 1'4p1>it:11l or Holidny5 acu.t thnt ~,e n.ew rear will bring 
peuce 11.n.d p""'l)Clrity to 11l1. 

Cbuc.k Lan!t'n. J..:ditor 

underM.and, of oouraie, llui.t th ill i, 11ot a can.e blanebe rule allowing 
you ~ indi$mmiQ1:1,._ty rnanula<"Ci.tre aOO inlll.11.I I crilie$1 pQl'$6, 
wch N crank&bal) bearinp. That'd bl.l Q.ln~~ a 1najor alter· 
ation, which d,- ~ ,ii.re ti.ft PAA Form 3$7 and 8.ppl'O\'al by 1111 
IA 1.m.d t~ PAA. Ofi cheothk hilnd, you rould fabriefitie your own 
engln,e ba~ without restoring t0 11 ll the admlii.lal..rativ,: complu, 
it¥. 

It is obvious tbat tbls provi,o i , a gudsc,ttd to th$ ownerfrestorer 
ot -0ld alrplai:M:s. tr yt,u 11rc ddll,i,d in )'<lur •-ork, you <:ould fabrieato 
your o·•m rq,l11ecment Ul irinp Ol' oowllng, or ) 'OU o:,uld build up 
fm:I Qt' hydr$u}ie Unee or ~ wiring har00$!5 for $1 Nav-Com al)(). 
drop it i.n lhe hands o4')-aur IOC$1 r.:ooehenfo. whocoold llllt!n itat:all 
it. or, if he w~ ftlff)tienily Im pre~. tell you to do it., 11nd thffl 
~ •IS$ and sign 11ft' your in:itall.ation. 

What is the fonnu1a for building an aircnd't? 
(MONEY x TU.IE) x COMMITMENT x DESIRE = RESULTS 
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IJNOl!A$TA,NDtNQ ENGINE COLOR COD!S 
By &b GardDCr, EAA 8$424, DIN 1120, u pubJW>tld in th-, 
c'hhnwa, Ont6ri'>. CatJlld.t EA.A Chapu!r 384 ,\1ev.-skt~r 

Hundredi, of~ing t:nlPnce lettve the fadory monthly land 
ah:' marked wilh • v"ri,et,y o(tolo:n on H eh cyli.ndCJ', The&$ oolol'II 
ha,,.• definite rMauing and provide v11h..1a.ble jnformal.oo aboul 
the engillt'. Quc=itionll oonoemfog theee ooloni and their mc1mi~ 
ha'f"C bceo it;kod b)' rn.any O'll'ur&and m.aint4ln1u-.oo ~i,ioonerJ. fo 
loo (l$6l, oolor oodh)8 ul c.,yli.ndcn W11$ coofiood to colorOO band/I 
arouod the b«t<C or each -01:'18. Today, new mc,lhO<U Qf p.,inling 
(et1ameling)u~n811 aod a 0000 r-0r quidt, ea11y un1ine idenlifi<'S• 
tion are instfwueotal in chll.fl81n1 color code loeadut111. 

The jbet«y coliw ood.e. a large pah1tt'd 11tripc, i11 no,r.• localed 
un the cylioder hetid bet.v.•t-en the ptah rl>dl!. (1'04'Q the epark plug 
boB& to tbe buttom u( the C)'linder !wad. AddJtiOnal rolur mding 
bM bttti 11ddcd t.l) identity cylindt.n. nq:11iring Jona 1'$Qeb 6Jll\rk 
plus, ,,.~ abort. rea-t"h -llpart plup. l«atiot'I of spa.:\ plug 
ideii1Ullt:11tion colM 000(\ it bet'A"8en the &p11rk plug OOfll ;ind the 
roclr;<:r box. 

Color Code 'fklg{ne lde:nU.Otil.tion 
I.AA,at.,ion.: bct1'i'CllD pu5h rod~ on c:)'li.nder bee.d Ol'band a:rou.nd 

be.se o( cyUOOH baml 
Erigl.n.e Cray or Unpain~ ,t11ndlmi lit~ cylinder barrela 
Orange Stripe: chromepl<1iecl cyli.ode:r barre.I& 
Ulue St.rill« niuide ha~ e,hodil!'r biln'tllll 
•Qrfi(!n S tripe: ,kcl cylinder, 0.010 o~tte 
.,\, ellow Stripe: 11~1 eylmd.er, 0,02(1 0"8rebe 

ColQl" Coc.£e SpaA Plug ldenUricalkln 
l..ocat io.u.: fi.n 11rea between i:park pl1,1g aod. rocker bo:r 
lingini:: Gr;,y or Unp11.inwd: ahon. ~cb spark plug11 
YeUow: lol\g reach 11park plup 

CAUTION: Vto: only t11ppro,'ed fl)fU'k pl\lg\l (or iiill modebot Avcu 
L,rtomlng wgiiies. $e.e &rvke lD5trudio,n No, 1042 
for approved -.mrt plup, 

"(",0lor Code A()l)lk-able Only 1'0 Engine, OYmaullld In FW!ld, 

TECHNICAL TOPICS ____ _ 
BASIC ELECTRM:S AND FUSES 
PF'(Jffl "t.illk ~J.ed U> Thmnw, Otn.trlo CJ,ttpZer 41 b,f Km 
H'IIAAJ. JU) IMlroctm- a.I- &ntN.·a CJl/t-gff, Avfalion /Jr.pllrlffl4.nt 

Wi.rc must be V.l"llndw (DOL 1JOlid) t(-0r improved ~ce to 
vibnatiun) a nd hAve 1.heco,TN)Ct Lype fnt1dat.100. Do not u,e &uWmo­
ti ve wire. Wi.r6 m11y be run llin,g-ly-0r in bt.1:iw.l Jl:111, UM Tr·RAP 
(Pnnduit or Thorne, & 6ett.ll) <limited temperiiitu.re rating.I or 
ny}oo 8tt'li,g lad1tg oord. Add damp!I mar a!M be Ullcd, PQrtiw. 
larly whl"Tll re11trict.ing movcment.ofwi1,. through a bole -..<lthout. 
.i B)'omroeL ~ reQUired. Koop wires aw3.1 froc:11 hydr11uJk and rud 
Unee. (lo li.vi»d i.neul11tion d11m.llge). 'l'eOon wir.i i$ I.he v1;ry l_iff1, 
but lllllll Ve>.I')' Ollltly . h i,j t h 1,1N;fo1'$ n.Ql pn,erit lly l.&900. W"" ll'IU8l 
be Ql&d to bandl,e the cun·e~u - See Tab~ 1. Prior planning of' 
wlrill8 !t.rriu1gt:n1ent i• e-,.tial t{I R!llult in a l()O(I in~lla tion, 
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NOTES: 
I . Ratinl',I, lieted: are ab110lute l'lUIJdma. It 111 rt«imn~ncled th.lit 

\he cabl.io .!lite be :tt!l«t«I from the tibovc lilblc (or 2 ti tnief th$ 
required emTcnt. e.irryin1 IOQd. 

2. lntermlttool ratfn:g lit 1<,r a ppliilt1cc,i that upr.rilte intcrmit. 
Ccnd.y, e.g.11tarh:r. 

Wim ebould be stripped ua.ing a proper &tripptlf'. Strip wires 
to corl'ffl 1-tlli,-th. Afte.r ,uipping DO NOl' to..-ch wiN; !body mo• 
ture O U$CS oor roei)C)n), and do •~L ~\\·1st, wire, LMert. etrlp~ En,d 
lnto ~rmin,1I aod crimp, utdng a proper crimpil\f WOI. Ou 1)01, use 
pUen flJlf crimping, Crimp wi~ tind crimp cnnn1JCI.I.W 1Jnd (Into ••in 
i~ ht lion {i.et. 2 u imptj, C,impioe i111111tisla<torr i( dooe ptvp('rly. 
If 80ldering, 00 V'l!ry cartful thtitthe8'.lldt:r~ ™'~ crttpupcable 
(cimbrittks cablel a nd u~ a lo•• wa!A.$~ iron. Wj111i; s.bo-.>kl 00 
1181eewd to tta1lt. in a vol~ drop"°' ~ ti!i:di111,: Z',t, lo 3'J. ilength 
o( wt~ dete:rtnit16 voltllge drop). · 

TERMINAi.$ 
U8e rlng ter ,nfoal~ 0., ,,01, me :1padc t«mioal11 <not krorc 

ell~h re vibr«twn). 'J'ermiito.luomci in 311U'.<CS: Red 2'bl4 gauge; 
13h)(l - .l2 & io e11.1.1ae; Yellow -10 & 6 esu,:e. Stud mes Y"try 
to !Ni,. Ci>1uM'dor.i fur la rger Oi.an 8 gau;gci ~ui~ ,;pc,:ial equip. 
ment. 

CIRCVIT PRO'l'BCTORS 
U!l(!drrui t ~kcr11(pull<il.l't.typuhould lx>U!IOO- candouble 

iu llwitdl) or fui;ee, Cu·wit. brH.ker, hondlci mn.ny timct th~ir 
r titoo eurnri, for a 11burt. p,eriod of time (30 80C»nd&l be(ON poppfog. 
a™1 therefore an-.not u good 11.11 fuffl! wh.leb d,o l)()t haw ovcirw.r­
renL «tl)Elcity fw;ee are a)90 moni f'l'liabW. Cu,n:int break'8l'11 
below a\1 ampi :tre 11u•f)(cl and i:hould th,eN;f',m, riOl ~ u&fid. 

Ci n:uit hl'$olk.$1& -0r 1\tsei; pJ'OC.ec:1 tbe wire ond Wllld thtf'e((l~ 
bave tl.e same rllti.n; U:L the: wire epp.icitr (U98 thla rule Judi· 
ciolW)'. eg. A 15 1unp ~ l)tlCiQ' cable, &~ving 11 3 .amp applianllll 
~hl)uld obvi°'.1.&b hav+, aay a 5 IH' 'i ½ <not 15) amp Jl'l'-Ottetor), 

BLEC'l'RlCAt.. LOAD AN"Al.YSTS 
Althougt:, I)°' ~u.i.~ by MO'l', mi clec:lrk11I load 11~~& 

~hl)1.1kl be perfurntf'ld IOr evC'f)' oomplcl~<d in,;u1ll1ttioo to ensure 
the gl'flcmtnr or • h~roa.tor can handle the-load (maximum oon• 
t.inuoo11 kirul should l'IOC. exOOM 800-of gencr11.Ulr.'n lt4m.1:1tor ~ P8C· 
lty. 

GROUNOINO 
'ltie airml.l\. , kin ill wcwilly ll poor gro,1.md pat.h bee&u&e -Of 

imperft'Ct cont.in1.1j,y at.junct.urei;. Bring ground wi.-'1'0 A ~'Jo:W 
IP'-O'lnd poinia and WU'f! t.hellC ~i:k to the ba~ry 81"(1Ut'lc.f oonnee• 
tt<>n. Gruund engine (w.ing ground ~u41p) '° baiMcy ,:rou.,J. Bad 
bonding te,ulu; in nQilK,. Av(lkl grov.nd ''loo))II" (n:,ult in noi~). 

CENRRAffD NOL$£ 
Noi11c -c11n b4 poora«-d &oo, elecukal 1nlerforcmce ,ur.h • 

pree~tatkll) M.atk l!.w ,latic "''icki: <caffi()n fibre> 11.t movtble 
~11Cc,i lait.lroiw;J to bl"'1 oft' ttat•e thil.Ji;t:!I from 11.ircraf\ metal 
f,Ul'UI(". mot applicable to l'IUfM'ncln.l iiiruiifU 811d l'l1412!Wto 
leed9<'8n alaocau,e radio DO~i'tick-t.iclt ooMle a, low RPM). Low 
fn-qucncy rndN,11; .ire moet affe(u_>d by gcu,cnitcd ooi,c. A poor 
nnUJnne lo«ttioo <Sn taUS(' nl>i11ti. 'J'bc: ~ncir&tor (hA$h l:'loill(I) or 
.ilte,rnator !whillt!) contribute noi11e. Ui:c filt(lr T$1$d lbrU,,e, capeio­
ity of' tM. KCIM.1'$too'8heroawr w o,,-erron)(> problem. ContlA)l;t .it 
600100, Stf<lbe M i!le! c11n be overcome hy" )ooi,• 1>$8'9 61tel"(obtaln• 
iiible from Rn.dfo. Sc:Mak) at \11,e, 11trobe unll. 

Shie.ldem .,.ire ahould ~~lly be- groondod il.l one location 
only (Jl(l.l'ticuJIIJiy &O for ra<Uo wiri.~ ) to pc,Mt.1\'cly avoid l!:l'OU.ild . ....... 
GENERAi. 

Thet'(! are 1)(1 MOT ~ul,:itiooll govel'ni,-11' alrcrttft. wfrlng , 
Bov.·t•'t!r. lt, i11 p rudent, j u,;t th1t •rn,e, to do a prop,.-,- job. YOW' 
lifo mny ckpcnd -00 ii. 
FORMULAE 

H = Voll, 1-Ainps R-Oluoil P- Po,,,~ r (\\'fltUil 

DQ 
Co,,~r the unk1aowt1 • iOt yimr linger. The ,•i~l)l,e N!lllalnder 

111 l}\(' cquati<t" to c11.kul11u, the) unknown. e,i , E - b.K: H = P/L 
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LETTERS 'N SHOP TALK 
ntOUGHTS ON BEHOl:NO TUBING 
8y &,y CJ~ru, £AA 87974, DIN 66{;, BAA Ne,.,,'Bkt«!r, l~ntic­
wn. Brit.uh Columbi11, <AIM(la 

Evm')'Ql'.l(I \aee6 tubes In oiw ph1cc or anothu,iin aimd with• 
QUtti tube or some kind ill a rArity al'.ld Jl)()6t alrtral\.t"(,q_u.irt! t.ube, 
to be bent. &ndi.l\& c.n be doi,e. eesUy it the! proper oquipl'.Mnl, 
is 11vnilable. A prorffiMJni,.I looking job with '1'$1')' little akUJ fil· 
qui.red; bl)Wf:ver. evi:-ryooo dQl(!6 nOl ha\'tl thfa equipment 11e1 impn,. 
vition ill tht l'.leKt. ~ c.h.lng. 

SmaU ¼'' C<lpp,.<rll.fld lllum.inume:an OObent,by band kl appro:,;• 
Ltnat.el,y 2~ m.diu• without n,utttu~ tbe tube,. Copp« Wuld 1)4 
in it.,; lltlfl awealed. 81.ale: if IWt. it 1:11n hC' anneekcl b)· heat.fog 
1,1ntil eon. anneek:d !rlatci; if no"' it cttn be aMealfd by bceting 
unlil peaucdt cnlo~ IIPPC!ll" on the 8urfa~~ ~nd quench i.n cold 
w;ater. Oon't. rzy co 11.lll)C!al koQg iM:cliom as hstrd 4P(lt.f will result 
makl:n,4 It. bil.rd to ronn 1.1.nifomi b@ods. Loog piece11 should 00 
M:11.ted 11.f abo,"$ aod aUo-,,,-ed to cool in the Jiir. Anni,11,.ling also 
makes copper ,W>c11 ICN liabl4} to crack fro1n vibnlt.On, and ooukl 
be dollC to oki Wffl <lunng ow~rbaul. 

To tionneal du:ral tube in the 11hc.,p. wf\$11 it is oot. poesiblti lo 
have i t furl\llec un~lcd, play a~ RWl)t! ovc,- i t until a bit of 
wood hc:ld to it ••UJ diar. (Alwninum will not chfina:e wbtl'I 
h(<ll\ffl.11'1~ all&>o.• it lo euol lllo••ly; ti food coet.ofsoot wiJI lllow 
the (l)Oling p~ and ce.n 00 ol:>4aiaed by u,ing on ni:ctykno 
Rftmll wh~ te,npe.rat.ure baa been ~chr,d. 

Copptr an.d a lwninum h,.1b.) come6 i.n ooU (-Oriti. U,uoU it un ll 

long bcl)(:b or boa.rd, roll and bea1 it with n ~ k of wood to 
,traigbten l:t. i,eatly. 

Bl"Pding lnrg,cr diam~r tubes can CltWK" probLem11 if Mllll'P 
rndiu11 h$ndt ate ttQ1,llr(!d;on light. • ·nil tubina b111>d txmd1Jt8 •·UJ 
cau.se boekl8. A lliimplc ji,g cnn be mOO.e iroM wood. nwunling a 
pl«te-0£hardwood or pl)'wood cut to OM! desin-d rndiiu.on tho n,1 
•'Ork beneh $lid u.siog grt!tlt 11km n.nd .,.u,nco, worti: tbe hlbti 
An)'llf'K) chl9 di~. A k,~ ph•oud 11t tlwl «iflt(!I' otw tadiu, • ·ith 
a 8?00''.ld mUer ( >r piooe ofhardWOud aOO i.djWi'Wd 11(1 th11t lbere 
is~ riiht 61 bec.woon the tubr. n.nd dWJ ean 00 rl,(gOO to niakc a 
betUT jub ~nd •·ill ho wll worth tbe etrort if 11tv-er a"I pi- nf the 
umc radiu_s be rtquired. Wilh ,omc 111'0ri: 11nd ir metal WOJ¼Jng 
tool& are available. a very ,•cr,;ati" beo~r<$tl be, mitdc fllf' t.ubc:11 
up Co ODC inch II~ ilh,1mt1ted bet.ow: 

i ~ d 1. B.,, ~ .,.,b s.J ~ Bcndin1 Stop c)eM= t ~; 1:!ucr •ith Groo~ 
s. Tul>in2 

Ofeour.t.e lhoM if aJw-,s the Rllfog of t.lie tube •·ith ~11nd or 
Mlt or 68,-ers) iube be'11ding k,w mc-Jt nllo~ which are avall.ablfl. 
Siooe sand -Or llalt i:1 the mofit ~,ity obtained ti, our IU"N, J • ·ill 
&-al with thffll. Plu1-ooe eod-ohlW! tube by drh•intr in II blodi: of 
wood, I\JI with •odor $till, tiimping II$ you rm. tl)e,n driYe a wwd 
plua- hi the end .,nd prnucd io l)Ql)d the lube U!lit1g a furm Ulckcd 
lO tiie w!Wkb<:ooh ~, ii IP,lide, &nd ool<l. 'l'-Orch h~ting w.-oukl burn 
th4 wood and only Mllt-0nc sidli of tho w_be. Whoo heated -0n OM 

side Qnl,y it. will eit~ 0)1)! tub$ w stretch aud crack. 
Hcntina only works w~JI when the •·ho1$ tube ii; p)&<led tn a 

furnace and hMted uniformly, tb110 ciuldt]y ta ken oot and bc:nt 
lu'ooncl a form.. OrMJ l)f the oommoo Jc,bt i11 the bending of cxh:111~ 
tubina; here the wrlnkle ~nding method a.o be u900,. a& all 
wrlnkl~ IU'e on the in11ido tubediamw aod Oow f& not.~ 
tu 11.ny gte91t d"2J'te. 

In p 1Mral, from 111.',·c:o to fit\cca dcgreM 1'1\tly be all<owi'd lor 
each wrinkle • .. ttin de~ be~ (0<!11mon. Por lubing bctwe,m 
-0nt,: nnd two inches in dl.anicter take t-..-o pl11($6, " imbee square 
I>)• 1/4 il)('h th,c.k. drill "' hnw.l in Ule oo,1ter the ea1nc :1i:ic a11 the 
tubing, ,nw thcte (l;(f088 (I)(> hole 11.J1d m nkc eollnn1 <iut of them 
-., they can be. clamped &ruund the tub(i where the wrtnkl(! i& h> 
be,. Thi& ron.fint-. tlMi ton:h h,p,t to a Mtl'Ow band: by playing lhc 
ttircll hAC"l: and forth aeroee the tu.~ • ·hifo itppl_ying pr«;6W'9 at. 
ths 9Dd-Oftb ttlbe, .t1il ihe metnJ $1ln...-n,, ths (ll:'(l€c8lll'(I v>'lll be felt 
«i eJadl.en oir and b)• plnyin1 tbe wreb and app}yhi,; 11.'ltirc: p~ru 
the •Tinkle ea,n be worked ln. A bubbl~ prutrtu:tord,1m_pcd w lbe 
eOOohli,e tube #M J1Ct.thock,iirod anglo will be ))(>lj)(ul in getting 
u.,lifo.rm bcndil. 

ENGINE COWLING$ - MAl(E THEM EASY TO OPEN 
1-)oo, tl1t! TllIPLE Fri/A' FLYER, EAA t;h.,ptt;r $1¼, £1 heo. 
T=a, 

Th.it bit o( trivia came t-0 ,nind •·bile in the Pf'~,. 11f removing 
lh~ H OZUS fasuloor. 11nd U) mtlC;hin,4 8Ct'ew8 tbot it. lakee io 
open b.,th , idee of tbe<:'l>wl Odt tbe Stardus1er 1'00, I euuJdn't help 
but 10 compare chi& to lbe f·ournit:r. S ill IYllJS fngel'l(;l'\!I .ind tlMt 
entire top lullf uf the cowl O(lfflff off, Two more and the boU-OJn 
half d rqll",ofJ. The Fow-nJer has alnl!OM ,.e~r ~1 n.,... . .,, without 
a good p~Jllght check -0f the: engine compJartrnent, hut e lretl4y 
tbe l~11pC.fttion LO ju,1 check th$ oil through the Oip,open door on 
th-.t "'0-.isler~ and go Oy ~ gtUi.l\g i:14.rong. Well. why not? After 
a:U. a Jot Qf "AOre: bought"' airtnfl U&e thi:6 t1mnetmoo.t, Tn.ie. 
but r,·c •lwm 6U6pecced that this was a<,)tn_p,n)(ni~ ull('lf tOllcll 
alrplanee to wetl•d~ buanell,mcn who don't. ct1.-. io poke 
u.round oily cn,inl!tl in their tbroo•p,Jooe suit&. MOS1. of tlie1n ww.ld 
be l1Urp¥'8ed tit how mudl tblup c-an dcteriunttc under a ,:,...,1 in 
a& 1it.t.Je a11 Owi buur!l lime, (..'melted bll.ftui,i. chllffi:na ol eiablA.ieMd 
win:t1. nutll mi,u.ing from exh'1Ust 6tack attadltht!nt.8. loo!!!i 
iltoorator mountina bolts and a di8cocu,eded rnixtu.n-eool-rol arc 
tlinOog tbe i1em11 I pc:r$X1111ly hav~ found Ovt-1' \he YMI'&. Ouees 
I'll keqi ,,nJ,tcllin., tboee 14 rest~11en1 and 10 rn11chiDC ft!!ft'11t'11. 
WhM the pl.ate nut. w.-cnr 011t, 111 ~gn tho O,Yf,•l. Yo1l _ruys 
who have your cowl oona;il\l.(t,jon •head c,f you. re-1n,ember, 3n 
en&iM <:'l>mparttne-,t, w-lth Ni11y aooeti!I will get in11pc,:tcd. Other• 
wi&e it will ll!fld tu ~ l ooglect.cd. U'11 ju~t humao nature. 

CAUISE CONTROi. 
8» Dare H11rtmm, J,',vm the 1::1 PilJ». 1\liras Ch9J)Ulr 83 Nelll81~ter 

Theque11tioo Wed by many pllocsis"Howdo I go the: furtlw.lil 
and tbe fa~tt!!IL rllC' Ole lc:ust n.mnunt offtl(ll'r' The ~mi;wer ii; to 0>• 
high nnd with lh~ throttlt wide opeo and the enghi,e JeanOO. But 
how hi.rh., tl.lld how much power, and bow much fuel cc,n,;u.mption 
to )'(JU figure on? 

Blilow you ••ill l\nd a btlndy dandy ebm. Tbe,e n uJnbt'til a~ 
(00d, for toill &tandatd. 1IO!Hu.rbuc:bn.rstd gn11Ulinc t:nginC$1, It ii; 
bellt!d lllll a titandnrd d~, which ii 29,99 .. HG and 8 Mn.penture 
of 59 IU',a.T~II P. Si noe we eeklon:i e.--er ftbd a "$tandard day". t h.till!! 
l)Ql'oetntAg,M 9.1'$ 9.'!i. appr(l.dmaliun, but lhc- error i• not enl)Ugh to 
111ake any gtNt. difftrnnoo in ,-01.1r actUEIJ performaooo flgu.rt'8... 

Thq,re, l6 ti. oumber wbi<-h lll 9CJ01t'thn6 ttferrcd to a,i the "mu,gie 
number0 

- i t ill ·'.075". If yoo mult.ipl)' thi~ number tilt'l&II W 
net.val horMipow" e,t, • hitud.$ You are fl.Yh!.8, Yt:IU will ha,·e the 
apb YoUareburnhig. Tbe!lli llgu~am bcchcckcd"g;iin,il.1;"1)n'!I' 
a1Lit w:le pow.•.:r 1:urvet1 and liwil 001\$1.!mptiol'I ehtllt&. It. le a ,nu:ing 
how aOt1:1n:ate Ulie:so n\lJ'Tlber& areaod Ow ~piut i, yuu tnn •-ork 
them out In tM cuekpil ,o,•hi lc flying. 

CHA.RT FOA HORMAI.LY ASPFIATeD ENGINES 
Full Throtll~ HP At Attitude 

Altitude % S..L. -- %9.L 
Ft. HP FL HP 

0 100 8000 .... ........ ~. 74.8 
500 .... .. ....... 96.0 9000 73.(> 

1000 .. .... , .. ... .. 96.8 9500 . . . . . . . . . . . . . . 72.G 
1500 9'5,3 10000 ............. . 70.8 
2000 " ... .. ..... .. 93,ti 10500 69.6 
2'>00 92,0 11000 ...... ., ...... 68.3 
,000 .... . ,, .. , .. .. 00.6 11500 67.2 
3600 .. .. . .. ... .. .. 69.3 12000 .... ....... ... 6M •000 in.• 12500 .. ... , ........ ti.t.7 ••oo ..... ... .... .. 85.9 13000 ti3.4 
5000 .... l:lSOO ...... . .. . , .. 62.3 
5500 83.2 1.J-000 .. .. .... .. .. . . ti L O 
0000 ..... ... .. .... 61.7 J,t500 59.6 
6600 80.2 15000 . . . . ' . . . . . . . . . 68.'l 
1000 78,9 1tll\00 ............ , 57.G 
1500 ..... ... .. .. .. 77.5 16000 56.6 
IIOOO 76.2 16500 .... ......... M.4 

'--



DESIGNEE VISITS 
011.- <J{ tli.- ,'m1,,1r1ont 1$t'rr,i«-s pn,wdtd by 011r DF.!:;JONF.P,.', 
i, (•i.,uill11 oi~ror, f,i,ildi1tz/~fiU)f'ill~()f/ pr<Qn•b, lo di«u.u 
011d r,ff,•r $/JJll/l!fll()l-1$ <limit 1/iem. flit (J£S/0,\1£ES in tlu-
fi>l.[()1c;(flg li11till,; urt' tli bl' rnmmr,u/,J {(Ir thrit i'ffQrt-$ i,i 
h.•lpi1tg W mok,• ip,-.,ri Ql•J(r.f1(.!,1 ii il(lj,'r ut-1,,:it:, b., pr-0ridifl8 
thhl &t-r11ltt. C11111111t11/$ (<1r p11btit'Olfo1t arr. 11<:li'i·t#d fo,r tJw 
~,.IW~ -0f providffllJ guida~ <JT Qn.iftfln« to l111,l(/;:r$ <md 
tM DESJGNP.P.S r#lti,-11 tlitm. DESICNE8S ""' "'I•-'~ «i 
m,u prQbltm-$ ,,.,. pl""1:rdurn Qbffrc-td in their /N't'/jCtt ii•it.t 
l11 l/w IWttl!'#l'Jlh 1U1Cti<11~ d{ llw O.•,i;ig11~., Vi~it Ra1o·lft.. 

Ma~U C. Raodiill, f!509 Dick Farringt.l)n, ¥644 
&w Diego. C111lif,wnie .M.e1111., Arixvna 
i 7l4) 463-4GOO (002) 820-l60S 
•LooaBZ •Cneket. 
•Gold Wing "Quiclde 11 

•Hov,ey 0$ltll l)ird 
Ray L. S!wwfelt, ltlSIO 
Wii'lU!r Pork, F loriM Mal"Y V. 8oppenworth, ii l l 
(:WO) 671,9603 Cc,dar Rllphh, Iowa 
•KR-1 1319) 3~628:l 
•KR-2 ~n~ral IJ 
B~1l Ltivdf'tlll. 1 1513 

0 1)\irnnd MK•\' 
J,'rankfort, lnd~ill Rich Ha.rU.e-11, #16 
• s .ldewl11der North C11nton, OMit 
Ouido J . Mu,anUI', ,irt631 •216) 499-8438 
Ft. CO\•~n. New Yor\ • 1<11.lf.'(J 

(IH8) 358-4382 • )..(ingE'L 
•Gere $pcm. Dipliuw. •Wt1a11boind 
•Pittt1 S10 Kr~Kim~~2$9 
P11.u..l A. E.nni•, 411 ffl Mtl..'l't\1)11.. Arbooa 
S.I iebury, Marylbnd •60'l) 6S2.s63S 
(SOI> 742 .. 'i332 ~i..onr.&Z 
<>Ti,inie 1't.'<l •KR-2 
OanM L 8«i11trom., 11551 Cecil K.. Ptn«llC:ni:~ lt-38$ 
Cwinn, Michigan Ru11t.i&, F1odd.a 
f9(l6) 346..'.166'1' i.00·0 357•8355 
•Paun.ant PL-2 ' Lc1ngEZ 

Do11& !l.f('Ql)llet'IE'Y, I lC,60 
Toms Rh-er. N"w Jeriley 
120H 929,8949 

Jack Hidte-y. il•US 
Carrn.bclle-, J,'lorid.11 
19(1,J) 69'7-2104 

•t.on,EZ •SE·S·A 

1'1,,. ,-:AA ,,_.,,,. 1).., m,,U,..,( u.n,/ .,/,_ ft,•,•1m1 u,J,:, 4$ e 1®11,u: 
Ji .. 11,.. <{ 1<1J.,,m<ft,.,., ,.,,,i1 •• o f,,,....,, f,., 1/w ml,~ ,,( kt,.,,. amt 
~ •tNlfU ,V11 't"l",<'U!1'1'/1t)' « /l(l6f/,r,.• " • in.m,fi, ,'#1,~ ,.,,.,,...._,( ,,. 
U1tpl.1Nl, M «- ,>.,, ~i..l111t11l4Y. _.IOo), ""V'-t,v, (Ir 41J>p"',wl 11,--,. At• 
JV"1'j O'lf'/W IA( 4,Whotk....., o,(,"'I,, •H ,,....n,_p(,,A •Xfl"''Wof /t,,M'~ J.>« ,, 

P.O. BOX 229 
HAU$ ¢0ANl!:A$. WI 53130 

David 0 , WiUiamfl, 1 1569 Doog ~h1rtin, I J 563 
JJO\'o·ell, N.-w Jenicr CPfffl$1 V,ill,ey. Ct1Uforolil 
(20 J) 938-5330 i408) 659-3056 
"Quid dc2 •fovadi:r Mark utB 

•Fireny 
D. 8rliltoa. 115!!0 
TQra.mtr, C.llfornla John P. Nc•·man, 6649 
(213) 320-2600 Oreoo eo,•e St,tin.,::'3,. Florida 
"'Drog<1n(ly (9041 284-0960 

RJthard Baker. Jr .. t t567 •e>.ipniy 11 

Canoo City. Colorado ti.LE. Mt<ttl<-o, Jr., ~667 \300) 275-8022 Vidori ... 1'cx.H •KF,-2 1512) 678.$472 
,Jim Ru11hing, 1!'1578 •Bab)' Lt\ke& 
Allen, Texae 
i214) 727,5630 Ken Hcidgcr, it-693 +sooerai n Ro$$ville, Callfol1Ua 
Cil~rt \\'ll..gt1tt. ii 1581 (916• 783--7211,l 
fonc, W111$11in,t,m •KR-2 
(000) •.J.2-3:Gti!) .-o,,11gonfty 
•£van, \fp.1 ·KB:-2 
Rogc;r P. Dnvcnport, ;'499 
Ada.ms:. Wiaooosln W. G, Matthew,, ¥6$0 
(608J 339-6810 8alu,roslkW. Californ.UI 
•OlQE.8il' 1801\) 83,1,904 l 

•Cl"'-1:r •LonliEZ 
•GIit.Mir 

Alfred CON!, 1!777 
Bryan Ch:mtlM&Of'I, 1-543 San Oieiro, Ca1iromia 
rhocnix. Ariwnn. (619) 582-2137 
(602} 849,2808 •K.R,. l 
•KR--2 • oregoofly 

V1tJ.IVln Bn:rbcy, 1547 
McNUl.ut, Ohio 

J . C. Wiggin•. 1929 
Leland, CalJfomla 

<6l41596-4.'iOl (919) 371.2592 
•Klt•J .-Hiatx Cfl.J 

Ccwge K. li:,J.,.'000., 1582 J. W. Htll<•brwid. r-999 
Albany, 0N:lt'(ln Sun Lllk.cs, Ari.wnll 
tC.OOi 9',.r&-2668 <GW) as,11-a314 
~0ri.g1nal °"8.iga "'MUMangU 
.Roger Wh.i~ .fc598 
Joplin, Mlll!ICJuri 
14l7l 782-1411 

ll~nry 0 \~n. # 1037 
Eeean.aba. Miehigan 
(9061786-7523 

•QuJckie ~,ne, 

rrr Ai• 11.1<'11 ri,J, <litd di«-nv- OM 11..i,\,'111 -- #l#W•IQ# "·":I'""· A"'J' 
m ut~r,of,. p11M1,.1-,,v1 t,, 11,,, iH.'Sta.NEt J,,'SWSU-.'TT&R. "'<l>." ~ N-­

,.,-,n1i'd ,,;,1,.,,.., ,,,,..,. ,,_,...,;_,...,,,., Pl-..' ~,.,J,t tli,· ,.l"</(,11'1/ -"" ,,f 
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