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OSHKuSH 72 - There was a l1:Lce crop of new T-18 f s at the fly-In this 
yea-r sDi.te of a solid \'j(Jather f!'ont stretc.,.ling fran t:10 Atlantic 
eoa-at to the 3::3 k(r::;t U8.JT'l f'rom rna~rin8 the trip", Lloyd 
Toll and Dick ':la18n are to ';:16 cO:i'lgratulatBd on t:l0 T-18 2J:;ards 
and tbero \F.rere ~.1any otiler,'3 'Ie (~e81:7rvin,,~ 01' COlTI:':1snriation fOl~ the 
fine Vlorkmanship.. It '.so'1.1d T'_:3ally be \~!o:('thvl::J.ile for every Ider 
to lnake tb.o t to OS;.lkos}l at least 011ce te.fol~e conploting Jour T--18 
so you can sed how ",IOU S lo '),ld sot _your 3t8.ndards" cially in the 
up~'}olst'3ry and exterior fiYli areas~ some pAople do a rJoor job 
and l'uin an o-G .. lerwi3e finB ai1';) ane t s apr~earLlnC8 .. 

re VJere seveI'al res ::;ing 'Jaria'Gions r.:h:LCh deS8J7Ve COL'lrflent. 
One was a r va:"'i&.J~ion on the mr)dif~Lcation by rriger Club 
frow Earietta, Ga" ) LJ71;; conventional di.:.18dral in 
the YIing.. It is ~:1a'le t:1G 8a::;18 ai?, tl1.8 st!J:LQ.?'cd YJ eZ.Gej~t th.at tho 
joint betyreen inner 
spliced in the center, 

is GVOI'i 

It i fJ 8ne of' 
le3"" a1 

main spar is 
the heEl'liest r5':-18 f S n01-1 

I don! t 'knoy~ hO\1 r::.uch is flying wJ_ th a 
due to the viing u Q :;:;10re a~out it George .. 

A second new mod 17as , s As a result of' 
the test program at ~'le get a 
sliGht improvement c:>"}.an:- 118 sa:i.d ~-110r8 \,,:as a slight in-
viasl} at tr:_8 trail ed;;-e of \'1[.1:1 .. c11 effectively r0<:.uCJ3S the 
effective s'i:jan t.'.:e al:10unt of total in::8311" =ie l!lade 11817 t-ips y)ith 
t~18 saine iJlanfor~>~l bv.t a a ',::OUD.t oJ> CCJ.7i1:)(;r at the outer f")1),ge 80mo-
'iV21at like the Yankee tirs,. ".Ie l,tsd disapTiclntedly -that tl18y 101,':er-
ed the maXl:~:um spe but did cut st[~ll speed by 3 to 5 • J.J8.tel" he 
reported that the loss in sp8ed \,'as due to a nticix:Lng cart heat valve 
and t:1.at he t; h·3 actually- [:aiLod ? mph o 

J.l e 
of 

:'30'j Young J.lad 
did ':Jha t :~lany of 
the snrface from 

the ::~ost env 
us 1;/or:(3 erc;d a1-)0U t 
one see \",:1 th 

OV81'<) It !f1~13t have "'or::-ed ,for ttv')rc 
f,".ntastic job of ,filling ri70ts to 

him wit~'1 

Johr. 

control sur~ace trailinr edges. 
didn't do;; make ~ sirles 

irci': ed[:e slnply fr;lded 
;';~:;},,"'e DO craeks" 2.:0 also c_id a 

L 
C 

ti-le:n.. Irell us J~lore ;~job. 

a ne,,'I ven 

on 
'I-25 M 

ne:<:t 

the 
s 

't bother 
morp 

t~0 T-ID. i:e has formed 2, i~ (;\} 

more (:, i 

as a service 
11 dlU.,za tiOD C 

c-1J,lt parts to 'Thorp Aircr;;l,f't 
fab cate .. For 

:J: is not 
T'hi;J is a gc,od 
Ihcry Aircr'ir.f't] 
requGsts 2"~ ci he 

\7::c.11 8c,r;'J6 c- f t,"J'(; 

i,1],stancs j \1,CG 

Va ,t C 9' 52 TIlth 
0.d i _s:lls &r~d 

«l\i , 
mo'unts 

parEs. 

I -, < 4.. ..L c. , h \" , \ ~ h ,c:';:=:',:'IU" to \ l100t;DOI.:0 GO J.t,'-::;m p?~ge !) i:)cnc';,-v::.J.Cl'~ lS C,L.1L"",lllll ',f~-

r:BW wooden rrO'n 3::1S :)t(:l~' ·\)~l.:len v'i11 t(;st i~ on S DDV! 
L. f[;.Yor" I1'" fl -;',forJ:s VJoJl 1'l8! 1.1 ;\'O(V;. ~r'cJJ d28ir:ns feY' 

the sL1allGl' er:gines <;' So, ;lOV; Rbout d\)nating to tL1G cause? TLanks l 
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TUFT TN:STING T-18 - Peter Garrison has been cO;;lm:cssioned by Flying 
Mag t 0 ~7Jri to an a;ci c:e on tu.ft to s tj_n.g. For t11is J ohr: rrllorp tufted 
his entire T-IS and in-flight pictures t~ken ,froM all es o He 
says the airflow is perfect e~{cGpt around vVhsel pants>: r/at for artie 

LEN EDVIN30H i S fr·~18,- 2204 Cama3 ClrclG, SE, nenton~ ': ,'ash 98e 55 --
O ~ '"'-> + t ~' 'J.-- nc,'-'+"'l· I ,'"C"""-_"} L ~~,~" t .. ~ ., 1" ~ D a r8vc..n", r~fl uO 1-.-")<,ct~;0 8) ,) .. ,:;;"LL(;C en o.ul,L [-"-.0. ,). ~n /12.,.8 Dlce 

T-18 (150hp). It is rc a Sl:looth one wit., every rivet [111ed on the 
external surfaces; maki them quite J..DvislLle... ~rhe ~,':or~c:ilanS;l:l,.lJ 

S me want to buiJd anoth0r T-18 to ret a second CllanCG. LA~~ a 
former r-:oeing 8npil1(-;ur, is (leS 8j,1[cln'3dr for a i'irl,l ch sells 

t l.H3::.'glass fabr::catl ..'r~ equipl1l(;nt.. 11}1ey are i..l8:3lgning an 
tnrglass rc\'-,c~rje/:, is a'no a la ~~ut:1ninr~)ird ell hope to 

have ;3,t OS11kosl1 7.3 ar.;,d ol':{'er in kit form to h0E10bu ildc-;rs" Len Hade 
some i~terestlng variations w~lich are wort]} noting. 

- As le"lOvI» st2}_'ld8,rd fuel t filler can \vas 
made _ r si:''lJ!li ci bu tIs t re cf)~nmGn(l er:cl0 ,::ling it for 
it 8no s the looJcs of a beautiful ann .. the 0ztr.s door adds 
little work - robaoly les8 t ;you Yiou1d take b .. unting a molding. 
Also, hirlins C8.~~) a110v(8 you t -'1;:',8 a.n alternate cup sin .. ce tlH3; 
stands:,rd one is al;,Tlost i.;1Do3si 1:;le to bui]~d.. Somo b\lJ.lde:t's \";,ho oncloced 
the C[;.p had a clGc~r8.nce "lJroL,leY:l Y'ith t11,8 ci00r latch~ Len solved this 
by hinfing tho door outv;ard o ~_=e used a eoutd.nation of alnrninum and 
f'ibepglass to make t:.l8 tan1:. '1h8 0nds 1}Jl~:',~U marlJ,; of e 
tank, over male molds, hut instead of mal{j .. ng t~G centsr e qSS 
sb,eet, he 1)80d a S~1:H3t of' &lU~li1:Lllumo II'n..nk ends :1[; .. d a ~trip of al1..J.r::i.l1ul1l 
cemented :u~,sido th,s 1i])0 Ass ';as ace is~_",ed b:r \,Jr:\qping the 
center shoet around thi;) onds and secu2in,:S YJith r;,loscd-0nd rivets." 
An 8P07J fuel thnk sealant was :t':'Lr;:lt ied to sealT13" 1'ille1' nccl.;' 
2.l1d oth'_sr fittincs ~'Jer6 1~i;t8.C :Ln t 18 SEll:le way_ Sc)alant was then 
sloshed around inside and Len reports no si rn Ol:~ fuel I> rEne 
ends wer9 made ..full~i3t O\tCT' t.tl<::. Ej,old..s, so no additional layers 
are adricd on ass as in t~le all ass processjJ (Doni t fo resel"ve 

mal-:8 your tsnlc .. ) 
- I/~:n US8(} LC},fj larG.:est "Cor~-"e.ir cooler' but Vlounted it 

oc-atlon on the b0ttCHTl i;i.c1e of' tlv; bottorn CO\"J: just 
forVT8..rd of t~Je f'i:;:'(f,'!all on :;:-3II"-0", Air ';J<8 
turns SO deg ~lnd f:l(}\"j,:"; 1X~; t::v,; coo.iAr~ c; :2CCO]; lJ h on 
th-E; H£'t tc O~~i inlet jU2trr..e;lt~ Uitl! 3, jj 

t>i'J EJCOUD adds "rag it Good idea 
is 

pro~abl] the s0ftest 
the ZJ..1Jl,n':H'r:an 

80An, Len's ~:a3 vc ~Ll:1PJ..'CJS8iVQ, It 1-IaS a 
3 t o..rd ~3 / 4 ;; 
us liJ.5.~ne (O;]t;cJ< 
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a inr;:r·ov,31Y:ent 
of t:: .. 1G long E.1p 
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s lil.rt'l.J.vl &~( ',~:as tl18 same 
;1 

.L 

s l"lasn ~ t caused 8 ryon1err.. fU881r::.ge 
hO\T;SV:)X'o- I ha'l.}' :)rl 1 t ::","'icidGl: in a T·~18 w5.th 0ne of Johnin necr s o~ 

leaf 
don! t use 

s yet, brd; 
old st 

he 3 it 12 also softer~ 
ar~ 411 ck tail 

steering f-,rlngs wer3 too soft and I cou]1 
on tL,8 t;:-· .. :'"· strinlt T..f ~{.'-:..1 }::Fl\TG 

it is pr: 
these S}}' 

t;10 h00L2. 
I didn it:; 

30 

dUG to 
up lJ.~;;::8 I 

they canlt 

30 SpT 

CO ).1'(-; 

,-' t .. 
" ',-J 

J.T2T.L.. f::""J Y\L)~"d~ if' 
an 0J i.. 1'['_ "] oop of' 

do, 
8T 
ane 

v:ith 8.. T'-in, 
dOE! t l'~ook 

a l'~ n21:i bond 
u'),nd locrp: 

I IV3:.d to hald 
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Pltot Tubo - Len forrrot to put holos in the fin rlbs for the 
pr(,ssur'c' tubes so ho put :~ lonG prob,; on tho wing. Usu:llly, this 
r08ult s in bud oirspu'vd rocdings urounn stecll, but Lon's lookod protty 
good there. ,',t full throttle,. it ',;ould incUc,"to only about 1'15 mph 
vhich ~'ns quit,; c, 01 tIN!, Lf you hnv:; forgott en tho holos in th,; fJ.n 
ribs, I SUf£ost you v~rcld u,. dri~.l bit to c:~ long rod rlnd. go to i7orl: .. 
It "'orles, rOor thot is 1'ih::\t I c.:d! It is v:orth J.t to got u good uir
spe,xl roc,ding (',nd :[,)uP tho pJ. tot tub;) up ;,'here it Hon' t bump into you 
·hen you ::r,:;n't looking. 

PROl'ELl...'~R fTBi1ATIOl. r.rE3T li.IG - .Jo<:'1.n . )(~vis ,.~nd ~~or(:ard IIcndvrscn, 444 
Br~r~n$-~ Kfi~>: ~!ood, ':0. ~ 63122 -- lin att<;lu2)t h:.:~s been m.cloe to devise ::. 
mothod to brntion te; st propollora \'-;i th the kind o.f oquipuont normo.lly 
r:'.v~l.ilcblo to' th':; 11:1-111 r2dio hobbiost. frho nttD.chcd sketch 8h()~.:s tho 
t0St setup 1:;0 hL:V..; U,C,()d succ -,s3fully to id0nt thl; non-rotational 
rcson~~nt f'r0quonci,~;8 of G prop~_;ll,jr(J Sec L~'igQ 1(, 

(rho rcc.dout r};Jvicu i3 rnnd,.; i'rom L. Sini,ll portnbl,::, r~dio c.Lnd ~-~ 

cOfnl'nunic,;;.tiol1s 1'·-.,C0:lV,jr. The; tr;.xLsistor r[,.dio s,.:;r-vcs as L. noise; l'"'rGO 
Boureo of f'r,)qUGDCY modulc.~ tc)d s:tgn, :.1 i.'lhich C,-::'l1 be pic]:od up OJ; c. good 
gcncrnl cov(!r:!.gc r,;c,;ivcr. 'r:,G cOlnoin;:tion of UL, Lluminum plate Lind 
propellor ;',Ct3 ,::_3 ".11 Gxt;:,nol.on of th(, loc!,'.l osciJ.l['~tor c,.:"!)',.CitoT' of 
the trc.nsistoI' 1'/-;.d10 providin(; mOQUl,ltj_O:i1" Th,~, o.k(;rs ;;':'"'{;' USer} to 
driv0 thl} propellor. EL.:f3t r,..;sults '.. '.'H'u obt,'-·~:L:1. VIi tr~ tho i;L'~ir17 
Gxpcnsiv,.; (;$15,) fl:::.t r0STJOns,-:; an din.l:1;)t :;r tl~)-J but '\/(, got some. {t:~ta 
la1 th ·ibl .. 50 6 il chonp SO Ed. 1. ate: rfb.G :,rop !~1l::""~ 1::0 au sp'!n(L:;d on n 
bung, .. ;,:.; !;.ttnchc;d to th,_, h'.lb ,for this tust to b,'; vc_li:L. A compluto 
discuss10n VJi th equc.tions for conv,.;rting to rot :cino; freqncncoics 'will 
~ .. pr(;:-:,r in my nrticlo cntit10d ;!l·rop.jllor Fctir~u(; ,j in th,') Lov~-,mbcr~1972 
SPOHT A'vIA.rrIO~. It duscribes a mechanical shaKer and stl'lobe l:~f-!,t'~t test 
riD;. It is to) Ion:!,; to T')rint here. Static tosts arecoed indications, 
but are not as reliable 8,8 b,n in-fliOlt snr'!C;r. 

L'~l:if ,1EI SH~J.-IC~~ IJ:"1(jP ;il'~~E,1r3 - -~enrJ Rose just informed me th8.t Sensenich 
hascocclr;'lefe-:r1 "ljib-ratJ.6-nt0,sts 'In tn'; first ne'i 7R ;!]~'I6-8-72 propeller 
and it h8.3 ver:'" ~'ood C!,1aract ,S1:d r~3" l':.le j~irst mod8~ secor.d order is 
at 2780 r}:nu) the 2nd mode, fl'>;}' r]r,5,e:(' is 9..t 2bC).J anI tbe ,~)r:}~lno:J.e, 

loth order is at 2'J~1;j. the :'n·-J'l i;?;rlt t~,jys s;:o~:,eJ that the 
stress leve~:, oJ' the 2r.d 'dl0dRj 6'c,h o2(le2~ 17,'18 beJ.Q'-"' fue fattene limit 
level, thf.; r:.8Y1 nropeller ~",!il1 ti8.'TB a en rangA un to the engine red 
line of 2?, )C) rDill " 

'rhis p1<yp'eller is DO\IJ c,va~_1t:l.bl·3 :leV; 8.no. can be orderGd only direct 
from the fnctorJ f"Jr ~;)2?O; (3e:-lsenich PropsiJ eY' Cor;):» Bo:': 1168, 

~~ anca~.;~~, t~~:tJ t~il~O;;~'~l,;~i~~~ U8e~n~>~~ ~~~~.~h~~~tll~:r[3~:~O~~:~'~ is as 
thiCK at the hub as p. ,:~ 7 EdI;:.:J ':-JrOri ('L (~;-.\. U30:J :i b(;l ts) '"I 

",'hloS re,cl"l'"'YI(,-"S 1"ol'n~ somA Ul'~~S'1"'C1""Lor,'·1 O~ J·1....,"" f'''(',."...f- h,;:"l'lchend· __ t...l J.. _. .....0 -,;::', L v ..Iv _ -l._ctL __ .I. .. ~ '-..-<.l ... ,.:.- .~,~',,' ...... ~ ~.A_~,_ ,~ ... 

to re-f~r:n it if the sT)inn'er bull~heads V.T8"70 0 !1 .. L ,"2' m2,!.:I.e for a 7/1D~'~ 
prop, If you bu~,' a spinn-::r frOl:1 by }'(Jrs~~;~11C; L; __ .~:r'BO!1 j-y~ he. 
viill s the proper bul> ... hps.ds ])3'-;8 <l:'--'i~J .. ~,,:- ~:,C) ~5_+..; 

ll ~r T"n n' C>'~J p">'1n~pl"'F"~ "",no '" /l,.',~P-""'c:-r,·}. 0'-','-.:"-' SD{l bolt rrope V Q lJt::.'.1.'-J ' .. ,l. ,:~.-';- ',,_'..,.L -'-cc"-, 0. ,,~..t._":" tj.l- "j_ u ,-"--.~ 

diameter comb:;~nation than eit~18!, the 74~:-= or 7!»;~:~ (}f.1orge Leider is 
tU3':LnF~ the f'l:cst one and ',';:1.TL teBt tt on illS 1;)0 r:p<:,n" 

~3:.~.i 10iI r ~}~:;SI ' :,j .,. leI'8 is no (~"()'; (')1:. s'')me confusion 

rA~c·1tl~ ::?or instance.~ a. rckee p.Y"or.')'221er' rr~8 l1. p sJf1;nat.ed ,-,,;',--,1,"',', __ 

/,7 -GO. 'rhe fil'st . .1 d:iffer0n:;iatos [t metal I-rom a v00r'::"2-Yl prop 
and has nO\1 be~:;n dro}Jped sirlce o~ly metal props art Y1:Vr in productionCo''' 
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inc11es. 1£11e _~.E -s to the airroll 
ell tiealcnmb()r OV,')r the front part,. 

Des tion faT' the flange o.re cs.s 

r; - All~)502 (Cont and Frank Sport 4) 
The DEL,Ct ~,l is no 10n8er' used a.nd he.s nov,' been c~1anged to a number 
specif:ying bolt diameter in 16ths of an inch (6 = 3/8'; und 8 = 1/2"). 
Follo1"Jing the rinsh is a number indicating inches re;··':.oveCL i'rOl(l oriEinal 
diameter and 8,fter the ne_·:~t dash is th0 pitch in inches. 

3erial numbers also tell a. stor].. -LTorgings for i3ensen:tch propell-
ers 1,vert:) IDJ.de by bot::1 .Alcoa ffi d 8er. Tb.e earl:! blanks made by Llcoa 
have no prefix to the serial nu;noer. The 74::::; f,rops with no prefiz 
have a largel~ hole in the conterl> Later bl,Hj1::s made b:1 .c',Biser have a 
/-; prefix(O Both have siJ.uilal1 'lib ra t ion C:"l arac t i)ris ti cs ho\,};)ve r. ~~arly 
mod01 76E~'.1 >oropellers hL:;.ve no s:J,ffix. The~'7 ha.ve a i'i2,st second 
order and third ~~10de tenth or lor resonance (j.t 2250 rf)lD.~ 1-{llen these 
~7ere re-V/orke:.i (and on all subsequent nr:;\'; 76jEi.:I propel18rs) the blade 
thici{ness vIas reduc to lOY"f6r this rr3sonance to 2160 rpm and a Ii 
3uffix 1','as aidea to t::1;:J SSY'J_Hl Ylumbc;r. 

BILL COX .FLYS - ,119 ·,~·illoV! LEne, })a"'TtoTrn, illexas, 77520 - I nc)"p have 
~2E:: '~hours on :/1182, 20 :10urs of' ~.'f u.c~'l" "'.,' .. la8 0:0011 coci~pit~ ~,rost of this 
:flying VTaS done at 115 to 1.',0 TilS only ill effect I could note 
Fas a sliGht buLet in the ru5d,,'r. I bGlieve 'the aV3rage light plEne 
:;Jilot can probably transistion into th0 11."-lD easier b~l lea\}iEg tho 
canopy off' the first few hours Q 39~;od - sn 1 t build up n<:arly- so :fast 
and it 810"'8 dO\m Geisier. F.lso vlhel1 open cocLnlt I l'!ould land :\ ['foint 
\/sry ncar stall 3P(h~d. .",'ith the cfJnoPYJl Lf I get too 210',/ befo:t'e' 
touchdov,'n, the tail \..fh881 tOUC::1,jS first an:1 ~t '-Jill roll along aways 
-~>2forG the :mlin f\8ar tOUCl1GS. I am stlll i'lv:lng off a 200d 1 sod 
stripo I roac11 at :30 ;CDh and E'~rounl,~i roll '~Jitll average 1200 to 
1300 ftc. '.'LLt;~.1 little breaJ.-cin[;1> tjunday eVGning it Y,;as cool and I made 
2 landings to a full stop in lOOOft, same eo mph ap)r'oach, porler off, 
c-\Oo flaps D.nd e:;enerous use 0:[ brakes. I have :'~osonhan \vl1(J81s and 
brakes on a standard g8ar~ Tharo is rlO tendency to n020 up even on a 
full })ov\;<er run -up., Thes8 bra:::tJs 'hill barely hold at i'ull power g I 
still ne3d to seal around th3 bottom ofthG canopy and fair the gear 
legs I'or a lit 0 :mor(-?; speud. ~ At lov;- altitude crlliso is 145 lA8 VJhich 
is the 3a:116 8.S a f'ri\3nd t s 180 Dessr:a o :;i:ngino is 0-290 ~)2 Il:TcolUing, 
prop is FlottGrp 67-67. All the :follovJin,; data Vie,; at 1280/i, 
cempo 900 F' fJ.t 50' el,:1 elevation. C:pui8o Et 8000', 158 
(;)en8i ty al t i tu.lG 10, ,jOO), 2600 liP' 20" ~;Cl 0 FiJ,lJ bore at 800 I, 8950 
rpm, 170 lAS.. :r'~.ato of climb at 110 1Yl!)h - 1 /100 :J?l;I~ ClirnJ~ - 50 ' to 
8000' in 8-1/2 mj,nute:3. 1'0Her 01'.~ stall (clean) 62 ., (,il cooler 
is 8 plat,) Corvair in frGnt and belo\J left front cyl - oil tel1TQ. 210F. 

0-290 .• 0 0;;,"3;,'\""1' - '1"1'1<3 July 1972 is,Que of the T)eQiF"'eG BuHetin 
\,' a;ri"s-abo;~lt:-:-E~l~"':*uSG " ~f 0-2~)O-D2 camsha~f>ts in O-~~90~G ,- Gl;~;inG B. It 
reT)Orts on phones conversations tb. ~-i:lcom:l.ng; factor-y personn-elf. HOne 
conversation, in particular, Y;ith the \ingineer rosponsiblG for the valve 
train ,stressed the dire results of' ;n:l:;~:tng the hydraulic cam lnto a 
selid lifter s-ysteJTI 4 The valve \Jynamics oJ' the t,·~:o s:/ste111s cu"e not 
compatible. il 
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s Sllould soun'...l vap~uel:T ar to ::ro"J. T-l:~,~ Lelivslctter readers 
cinco Hie have been ,\!D.rninL'\ this For some ,t~LilG.. ':;J1.0 stressir:; 
thing is t~l8.t peopl(-; disi'(:;~ard QUI") advice anti often proudJy tell about 
using a 1)2 c ,:n If&n~l the on'!inl:) hasnft COkG apart ;yet .. 

~I\lat articleln SPC~.tT kVI.t"~S.'I()~, som,;) tl'ue ae'o by tbe \7110 a-ivisG' 
people to usc t:lis cam DB.S r·3a11:r caDso} problf5rns-. If you arc using 
or cOD''Ierting D d,};; en'""J;ine, bac2-: c'nd read tb{-; ;T-18 ~i-e\ls18tt0:r artic~ 

?h tLis, ;:IlSi:16 and ta~(;3 t~1e e advic(.;; soriously" fpO kno\!ledgo the 
lnfcr~1l8J':;lon :1.n my artlclr:)s lS cOrrGctil 

!"L:~ 1(8 - There has bOGl1 ;Ju.ch 
callFu l)ut in i'u-;-11 tunks to' stu}) 
The h8 s just notified jIA.i.i in 

tn.Ik a.bout tb.e porous matcn'if3l which 
slosl1inf; an<i i'or c:."ash saf0ty rGasons 0 

a zard its use: 

GentlcmCln~ 
I_rhe follovJing is f1J.rnis~1ed for 8.111s.tc'ur aircraft bt.til;}ors. 
:;ti8 hi~:rJ recieved a >1alfunction 

material, c8nufacturoQ b:r stoDe 
Ohio,:; ,::h 1'Jas 1LJe'~, in u. 1"':181 tdnk 
in case o:E i;npC:'.cto 

a1:<1 ~\;ef'ect r-:;:~()ort on llSaf'oama 

28 snd xi1J.bbel' CO"~lpf~rlYJ Akro11, 
trJ prevont fU(31 slo~jh and spra~;,ing 

materi2_1 hai~t b~0en installed ff)X' tVJQ :rears aLcl, \las breaking 
dOVJl1. It ha:l b':JCO:,iG :la .. rd anrI trittle dnd was causinl2: £\.181 stoppage 
prob10:ns" Cl_lulrlinu:_n t cont SG..foeJfl eell ul ar L1ateria1 II 
Tho t:f1!o of fucl carri'.Hl in the affected tan}c \';as bO-O.~:_tGne gasolineo 

8inc8rel:I, 
p ,~{u1 f;:, C annot1 
Cillef" t Stan68.r~j D v .. , CL-~?OC ,1 

,T(j=~l i 3 1?-18 - On 8. rece:r:.t 1'li t test over t1 i:1SarHLL'8-J course at 
a'"roC0f:lnr-re\'=-,01, JO;.1n indicA.t at 2B~)O rr';il c s ground 

(sea) sp"(-jd avera2;c;G. cut both waJs i?,t 200 1f19h so >18 is 'lory happy 
VJ:l th perfOrJl::ll1CG" "~is ~)rOr' is 68 ::: ?,:) !Y11J.C::~1 llHs a 1st {llOGO 
resonance at 2873 rpm" ~ecause SGDsenich ~')acnft 1 to usn pro~s 
t',,;isted to sHerl a pitC~_"l, (John lS cor~s:td,; to ';~J_lr:J 72;1 
lirJlt y!cight cons sp03cl ",[:.l1t;;:.ell u.'::'.ed on othr;}:"' 2.111CI'S.f't" 
3il1 d~c~;':el 11&3 onG en his 180 r.r~·18 ffi (2 :-LS ave 195 on round trips 

TU(j~LS ALD ;~I7JJ./r;:) - US.d,,-!CO j r "'Jo:rlrl., ;~121 ric::o Turnr)ike, 
·~;;:'--':''--=··-''-·:'-''·'~·:::-''L~~I-:-:-~·Y:-~1Q' 110-1:0 is a CO:il~:lGte sourC'j for' all aircraft 

tools 8...YJ.d l"i vet s" JeJ:l~ f02 a .frn ~ eEl talog., "'llso" anJone 
in ~~.'.Y" City ~lrea Ccl..n obtain sl:~~ji)t :3_1u:ni:r:.um loci;;111:r .. 4 :;~ 12 shGetn 
c.f 202<~-1J..l~ x .02·5 alel;:l)"' aLol),:Lzn.1 &I'G '?l~~~ SO :in o:C 'lor more 

0,,00 
bV(?; _ $> }3roL", 

, 
s11o,;rs for' 

;: fro:1; JOG GcrtIdr', ::lace·/·,.y 
.-1., , ~,)l.lono r21i;:;,-8~?4-57 

. , 
Just viAit,31 \'~ith Tel 

End enqtlir;). about 
inc;3" 

, en i.lrlc i :s0h, 
"" "~..., " 11::Lt3 aD:.).} . 

'Ie htJS lns..d i3 

J,1:t. ;3, Eox 10;:;, 
to SUl'I' ly Hood .)); 
scvo:cal fur thu 

slo,;} or PUShSl'S (Breozy and 101w,er) vit:l r.co T)r()bl(n,l;':~" One YJ11ich 'he 
made fo1., Boo ~~,:~arrl..le1"t s 12rS lyo 'J.1-1S lH~,j toc ;n~J.ch Ditc:i.l \·'J3.31:.. 1 t flO'v!n 
very long~ It ~as also too for cn's 150 T-18. Ted 
is nO·.7 cutting :1.t ~iown in both Yr-1_L1 ri~cchc I?11 l:e .. ?'p rOE.ders 
;)03t8d on :0 S;:l ~ I}: ma l:} th:~ -chY'cB-,blad,;) pro}) r,'nich 1~'a3 en the 
l;OS8na 17C H'~ 0sh}:;.osn s _ ~ ~Cou ~~~';J):lll ·SG'~0 t~}G n,Jat in t?:: 

preE;~; ho US3S~ 'l\1c ;.1107;,'j.bl.~-3 pb,rt is activat0(1, v a:'Lr prc':.:,sure uJ.!j)J:} 8d 
to a fire, D')SOo IJ.1hd infle .... ted nOSG (;:'.=J~ llGS (>..;,'~l- r':;r. .... "'-;Y>(\ 0 p-rtI'C::. 
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LK;id00DEL PROPEILER DJ~VELOPlF~LT - As a result of' iSensenich' s re
commending again']'G tWistfD;c; the 761£;;1 blanks f'romthe priginal 60 11 

pitch to the approxi'~ately Fl5; pitch required for the 0.·;:\60 enrdne, VIe 
are making the arran.C; P l1':cm ';s to dfl';'elop H neW wooden propeller :for the 
0-360 engine. It VI0Jl;.d. 'Y)(; be ecc'nom:tcally f'easlble to hEe ve a new metal 
blank made since thE! tOO'~i11i" would cost about ;,r50,000. 'l'ed Hendrich 
of' Viashington of'f'E!r8,1 to buD.d '{ wooden prop if' someone Tould design 
one. ':ihen I asken John to de5Ll~n one .. he said h,) yIS.S sitting there 
looking at the re;::mins of' a wooden propflllflr which had lasted just 
20 Ininutes on a sJ:ys.>:ootBro ',Jnen it came apart it broke all but one 
r.1flmber in the engine mount. He sat'l "this reminds me that I don't 
know hON to c1esitjl1 a y]ooo.en propeller .. 

30, I asked Le:!l'Y I~OSfl of' Sensenich if' he would develope a prop 
and he agreecL John is sending him the specifi.cotions and Le will 
quote a p'fIi,c® for the dev8lormental model o r.rlie pro[) Y'ill be tested on 
a IBO-hp 'r··18.. US8 mD~1(3y f:'Dm the propsller test fur,d to pay 
for this development p:GDfram. Ii' this \wrIes out all r:1.ght \"'e will do 
the saLle for the 0··320 ['ncJ 0··290 enGines, Ee plans to use a very 
thin birch veneer for laminations which airforce tests have shown are 
superior in strength and stabJ.lit;~;-. 

PHOPEILc~H PUi.::'; - 'ro date pe 111':,'1e collected a total of ,,;962. for the 
:oropeire-ite.st fund. 'l'he ;iartzell test costs amounted to only:?671. 
After printing anel mailing costs for the test reports, there is a 
balc'nco of' ~p178,82. Effective imme'Hately, test reports on the 
Hartzell tests c an be obtained from ttl e 1'-18 l.ev·'sletter editor for 
;p2.00, 'rhose of' you who contribl1ted to tIlis :rroject are to be 
congratulated for helpB!l make one of the most signH'icant contri
butions to t:l.e safety of' the homebuilt aircraft since the 1cM, movemEn t 
began. Lot only do v'e noel have tvJO flirp t tosted metal propellers 
avai18ble for '1'-18s but as ill result of these tests, we convinced 
Sensenich to produce a neV' 68" diameter metal propeller for home
buildors. 

Also, as a result or all this, I was able to collect alot of' 
informatio'l on thB subject of propeller fatigue which I :rut into a 
long artlcls vlhich will b8 printed in th8 j ovembor isS1w of 31'OHT 
A'!IATI0L Dave Biermann, l'r8sident of' :dartzell, H.8nry hose, Chief 
EnGineer at Sensenich and John ~['horp all helped edit the article. It 
~ot onl;: tells the results of the flift' t tests but also includes 
information em ho1V to do static vi.bration tests on a propel10r and 
alot of other Information 1Nhicl1 doesn 1 t seem to b8 availHble anywh(Jre 
exc(J,)t in the mind of two or three experts in the country. 

L';;CL~L FUl.1J _ We have coll(Jcted a total of :,:>1275, for the legal fund. 
'l-hGse tii.I-::rif:s never S0em to come to a def:tnite conclusion, but it looked 
as tLOUg:(l Vile can termiat0 solicitation of Illor\;: mone-;)t, at least for 
the present.. fl1:18 last acti on Vias a depo3J. tioD v"here 9 8,3 I und0rstand 
it~ Jnhn -}rescntocl ,'hat 1'Jould be t 110 basin for }).is do.fenco,.. fllhere has 
been no nevr activitv in the case fOT' about cne yes.I' and nothinf) is 
sc.ru:;,c.uled .. It doe s~ y t eVi,:Y:1 SBcnn human t a Cflf.:e can go }--:,anginc 
over so',neones tcead like t}1lS V'rithout resolut:i..on; but that :is ~l~c vTny 
the 1 SYSt01U 1«]01"1::3" If not~ing 81sb is done~ that wiI] be the 
end of itf< 

If there is money· romaininG aftG~c 18 G!CJlenSAs, John has 
requested that :it be put In a l-Ll •• JJ~, ros(:iarch fund t:) LP 'J8CU. f'Ql' 8uch 
thin;;;s as t 1:10 propeller programo 
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AILE.l-lOL III:'CH~S - Learly eVerone has qU8ntionD abou.t tho str0Yl;-rth of' 
ailoron hinges sines ti-Jo eyeball sa:/s tl}i~y look too .sma~llo Service 

on 90 T-IC j s says otherrJ:ts8.'i lloYJev{;:;r, for thfiro hc;'[: boon bO. }J!)oblom 
with the binge. TI'_8 only concern is the rear spar. Se l.rerRl ·oer30ns 
rrJ})ortod cl>act:s at th'3 bend before tho nxtrn stl.f.T ODer \":&8 added .. 
-,--Jhatever you do, don't [i:ld a thirr} hinr~e, for titlS wQuIe} cause bindinn; 
during air loads. If :rou Vv8.l-t to ~dd UI1116Cessary y,ioi[_~'l t and strength
,lust lengt::len th e hinr~~G anothGr sogment" 

, 
~IA','l o:eE11P_TOHS - Georg8 Lange, 2605 Boston A'IC-o, JinslcOR(:;8, Ok1a, 74401 
VlOuld 11.1-:"0 to contact other l:'n.:lildors VJ~:10 arc ham paoio operators. 

, 
CH()SSUV:,~:d gXllAUST SYiJlI1EJ-lS - LoD .... ;Jundorland- -L:by l1se a crossover 
G::thaustf" ~(11;}~'-~ans\7Gr s vr;ry S G; to increase 0)n[:~inB efficiency. 
You SOG, an onGina l1as a big Job on ':J 1-:l8.n(8 not only in /lriving 
the load, bU.t also in gr;tt:tne: riu of a}_l ths at oxhaust gases 1> It 
must GXT'snd ener3Y and thus do VJol"k to ill e Gx't;,aust fro~'1 ih!J cylinri 
and Gx..~aust systcn. Anythin[ w~lJ_ch oh::;tructs or I'csists tile f'loy! of 
exb_aunt [Tas from the cylin"J.c;r callS :>3 t~J enGine to lYast0 ;nor8 energy 
on ji garbagG disposal-'] .. 

rrh6 resistanco to tho outfloV': of czhaust pas :is callerl back
pressuT'c" A f'unriaE1Gntal rule of l"}Ovie}:'plEnt enginocrinr; stat0s thc.t 
the 10',7er the bach:nre3sure , tlVJ 1" the po,;verplant efficiency. 
'.';'hen tl;','O conse cutivG firin!:~ c]linc!,crs po.rt ():i~:1au'st into a com ~~o11 
pipe like on many oarly lif7[ct p12.nes sueh G.;:~ t>!.0 ;r_;s cub) th0 back
prsssure is high.. ;1'::1Y? DeeD-nSf; tbe tV7 0 G.:;:hcust ;r;rG83Ure nulses occur 
in the pipe close to one ancthc-"r.. There:1.3 thGn n loni.; period lPith no 
Dlllsr.:;s nbilA tho othGr tViO c'71in~}crs are dllmpinr: {"f' SGS 0 their 
i~~8P;ctive ,;tack. o : .. I1);;1eOnO h;\8' Found - tJ1Lt in [, ·four- c>rlinrlo:: four
cycle ongine tho hifh0St onp:ins effici~Jncy l"iosults fror1 m£lnii'olding 
tho 0.:'z:haust f'rom rail'S of cylin,~8rs slJ.ch t;,~ thu ,-,=·(J.B.nst pulses are 
evenly sra.ceo. If t"1C firing orci.or is 1-3~ .. 2-4;then 1 an;1, 2 \"!ould 
share a CO:::--'lon stacko.nd :3 and 4 '/ould. Rr~.are tlJ,e ot:'1t:jX'.. j]10 only 1if'lea 
in th6 ointment'; is that t'':;OSQ nalf,..s <7.1'0 on OpposJ.te s s of t}lo 
engine, honce) the 1113,-;d for crossovoI' tUb8S~ ~trnngG as it may seem, 
this arrangemm t vas lower bac\:;r rossurc than individual stacl:s 
y,rllich port directly into the n.t:no reD 

You may have he8.rrl frO~'1 your 2_utomobilb hotrod frienis that the 
lenp:th of an 6XlJ'lUSt tUb6 can be; CD.t 30 ;'S to tunc it for mC,:AimULl 

eff:loit;:nc7 <) This is tl'lJC; if' t~1{J tl.)be can b(::o; :mado suf'f'lc:ton'~ly long" 
StanrJinF< prossurG Y"av(;s ere sot up the tnb(; & the tube lonp~th. 
can bn 8i,J'justcd to minimize the bQc}e-pressurn at the cylin ler ports .. 
'This tu~J N on '3.11 auto is doriC' trial- und- error bJ starting vlith 
th6 longost tube: }Jract:tcal tlnd cuttinc it dOf:n until t(:-,lngs got better", 
Jincc; th3re usually isnft sufficcnt f'le:;:,ibility in sGlccting the 
lcn,c:th of En aircraft o;;.haust stC;,ck- or t sire t::> s'c1.ff·js.> 
Dcnalit'CJs O]~ [J,11 0 r.:lxtra ~.on? Orl?-. tL~nil1g is not n()~-:'~hfJ.J1",7 r;!'actical., 

Do"Co~ltlal_ el1gJ318 ~f'flcl. :LYlC;r,JHSC \,}"~~,;_c,:':", C{;,n be .realized 
by u.s a cros::over systsm is pOl.'liapn, 0n tho J: (i.e ttlS" rl lls.p 0 
of trlbing 'ber..)~ls, iens and int':JY'nt:ti- s~';::I'-)l~"L'J'xl{j8S at "'';Told joints, 
in a l)?rticu1ar stOll1. ,("li11 C'lve som,3 v£-trtat:iGDc 

J)~rSIGL ~J[j:fABILI{l':[- ;hG11 t'FJO 
'8n[in8 arG connGctod by a 
two or thro~ fect past the ~G8ul-~·t 
prett-y structure o Ii'" tho ont 

orts on s::tte s:Utes of an 
ij~ el~ F~;:.tcnd}} another 

~c_nc~ lC D~.ke3 for a 
is fabr:1CD,-f: nd out of one 
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solid 'Ie,ldmont: it is "lmost certain te develep Ll tigue cracks ni thin 
::- very snort tl1';lC~ First; thE; vJhole eDGino shal{os in the en[~ine 
Liounts causj.ne; tho stack to Fbip bac.i.{ and i"'orth pOl'haT)S as nuch as a 
half inch during ,~tartjng 8.'1U stoTJpin£; so j t cilnnot bo roinforcoc1 by 
a SUppol"t to the rfrLllje~ stacks usually projoct ,sev0rr~1 feet 
beyond the engine c_ttompts to 8UPPOI~t th()~;.: to t:'~(-j cnrine usur.:.lly 
result in broken supports vjt~in 10 er 15 ~ours duo to vibration. 

In ad.:1ition to the motion of' tho untire cncinG structuro, 
thero is a surprising mno'wt of Hlo+,io::J. of one oylinder hoac] relative 
to t'~8 other. If you doubt this; observe \'JL8.t ~lappens y!hcn a home
buildor connocts a cooling bEf.fls l·ig) .. GJ_y from one head to the othGr. I 
is just a L-us.ttor of' tI-!'1C bof'oro Cl'f~C:C8 d IJ in tho baffle1'> 1.'110 
baffle mus"~ be constructed in S YJay that ts l'olativG uotion 
botFj8nn the parts f""ttD.,~hGd to oach hO;:'ld., t stacl::s mU,;jt bo made 
pith the ,SC'((Hj kind of' foaturG. t 18 why i-~,-G airnlGn~J manufacturors 
pIneo alir· joints in tulJin!; bet~G0n cylinde~s. 

'Ila Bel "JC the pr'oblems of supporting the lonr~ t:;Xl1i:Ulst stack: (~nd 
'0 " I . L ~ . 1 'h" ° 0 t' t ralSll1G ::LT~ S resono.:t1l> l.rcq;J0ncy f1 Jove; (, G onglnc oJlf.;r::-t lng r!?ngo, hoy 

brsnk the stack (~~f't of 8 'l--joint uncI insort a ball joint.. fjJ10n, 
sincG tho stock is frtJ) to 3!:',ivtJl" it ce.n be: rrttach'3d to tho airframo 
J;,-i th Ll floxible mount. 

Bof'oro the aut>1or instc.ll both sliD joints and bell joints in 
tho crossover exhaust SyStOlf1 0:[' IllS T-18., (lllrint-:~ the first cno hundrod 
hOU1~S thG <)xhaust tu·o,.:;s and vurious EHpports crn,cked c.t least 8. hLlf' 
dozen tirnes. ).~his cXIJ~~ri,-;nc(; hES bZJun repc}LJ.tcd s()vGral tiucs by others r 
Scv;Jrc.l titles buildt;rs V'.J pr;)udly opcn/:;,,·;, t:J.oir coY,'lings to sho,\;' hon 
the)] succecdo.1 in ·)p:i.n{~ r crosso"Vc,r S~fsto:'] tog[~ thcr Y'i th various 
suppor·ts mad0 o.f brako lining or tubo.''} but }:"r',d to turn \·ith a 
r(:d [';:leo ',:lhcn they found them broken 100s l :;. ' . .':tthout n 1 dose ()f' 
luck 1)ctl1. bc.ll joints ancl slip joints Gro an absoluto necessity in 
crossovGr systems. 

FD.brico.tion- For t}:18 [l.\/crago h0mcbuilder- or c~vcn tho old-time; 
rt .. , locatlng tilt:; propor mnt",';rie.ls r1ll:1 .fnbrJ.~Hting L"" cro38-ovd.r 
st sydtorr:: b(; C Jrlost fficult t oncountol'()d_ in builc~_ing 

fr.. lanoc If you c,_rc fortnn:3.tc 0 to }1['>VC! sone 8:z:trL lDoneYl 
c to Syst;;i,l CD.n be TJUI'C~].f130d ru ,J:l.r:tc (from 1'11.01'1) in-Joring) 
but if :you ar,:; >~hc intrepid t- 0 '::ho ~:U=8S to rrL~lcc h5 .. 8 o'/;n·- cn,j are 
Lard up- h,.;rc D.,r";: some t s c~"" l;"'i11 :your ;job casJ.or" 

FindIng prO}!0r rr~Vl <J.'itLrl<.:ll is tllfj first problm-j,;, 1'1-101'0 aru 
trJ.rcc; choi os, t18C old tubinc, snlvHg":d from ether E.ircl'r·ft uzhaust 
SO"~t".,oc ""'r n""" stc,o'l"'s t"',iD" O'~ uo'" the 0 8.1.1t01.'lOt' "(1 ,j j~ '-J.,~>,.), Ul...,.,' ,--,"', 0...1-1,;. ,.;0 .J __ ..:. G .L w0 ~ . .J '- _ ... ..I.- v", 

t-ID";. The 1 r ,tt!::r is the l·_;[~st dGsirablo frum th~j oint 
of"'- Y101;:::ht durc,bility but it is tho cJ-JC.J(~1)Ost, ca.sist to fabric8.tc 

't ,':] "'l-"~ r- T, /-In"b"' It 'C, ~ '1 ,'r.3' -l"1 ,., "c.,}-l "'-'" c< C> mos r lu~ J' {) .. v(Jl '._ .. ...L',~~ COITFJS J.n ,,_, ULLD.,_).",ULl V·!r..~ ,..L Lo.,ll uS 01 

<0065;; v:hi .. ' t~.10 8tt:~ . .in10ss tubinr~ U3U:_-~ fo): Ri:cc:;:'[Lft CJ:~:h8_ust systems is 
• Cc,5 1i t~lic This 11L;o.n3 tho f''cut;orrlotivc tl"cL::tng twice ;;:,.3 It 
is 05: t~Jis Le ,-vall 38 to i';- bending v..ritll()ut 
colI ing ercLlt5-nC 1(}rl.n.klc;{3 'tii the tubi:nr; bCTl'.1i..Jrs rouno. in 
lflui'f'lL,r 8J,iO};S 0 ~>'J 2h s usually <,I pur D(;nd so a s:lfltom 
cnn bo beDG up ,to "Jour spuci ;:.8:;,~:J!ns or :r,10ck-up Hit::lout tou Im.:u~h 
8\"02c·::;. T'hc s lest r'ro0~)d.l'.t:CG l.s to hL.vC; f\ S 0 bend i)I:::_(~(; 'in a 
numb,Jr of short scctiol'~~' or .; l"!jTi. rrhus(; cCU"}, l~t()r b;'; cut to fit 
;~nc v·;,)l(~;,}d in L:laco on th~j (':::::J-~ '!'h';c- If yco 11ar-t to go to tl18 trouble, 

D. ::I'om s C0Yl"\/(:,:J.:"'ODt l:tL:c 8tc rod f'.S 
Sl1,O--;ND 

chGc~{ for 
2 .. A D'J.I:LDdr of 

t'lrouc;l1ou t th e 
b );,.1'C, cll3CS ~~,~L b·3 81 on to 

SyS.tCill. r:Pakc: 1;C;';l Y'1.()ckW1 :.l1') to tho 
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$600 20 tho 
mu.ff'lor SllOP 

Jchn j1-lEt !""occlvod anoth6'r bil,i. fro!';} tl:r.o lar:yors fer 

which r0cluco 
UP a groat tim.c S:lvcr 

t uil t~USG tubes g 
oil pB.n, fi1,lother t!l.b(~; 
isn't too muc:, of c. 
rosults with tbo 

now in the hO:t;. Contri 0:'13 arprcciatcd., 
be able to bend ~le tubing ~n sBctions 

m;cnbc r of ""old joint s. You ::ill ftn(J tb () mock-
in case ;-'hen you t to figur~ on t }:_O\~i to 

t::lG right etian \;1 t~lOU t touchinr t:.-18 

or tr.>J cor<i l{0 f.;a:"il5.n[' dnrsbili ty, rust 
0]:1 hues.use builders have roported good 

~;'lf1.:re p[~itlt c,vail£JJlo f;.t o.utorr',otivo stores", 
The muin reason for not u3:iJlf~ th~:,s is the rroJ.ght pGDalty. 

Tho best exhaust ':.YEtt;;)ri:l: :l s ;:; cctnIess steel., '..J.'wo typos of' 
stainlG8G arc [lvailu.bJ.c ;'.-lOsf; 'GLen hOUSGs" 303 and ~)26c 
'rho 303 is about hall' as expensive ?:6' eci.fications advise tbnt 
30~) stainless is snbjc:1ct to tnte.r;:3ranul&r corrosion, which cun ca11se 
crackin.r:, v'/llen it :1.8 sed to t I'[ltures l;stvleOD 900 f)l1d 1,300oF~ 
326 is I'Gsistant to t 'ypo O.r ~G :r>y'i)~;.iO.-:-l ~ builders have used 
~)03 in aircr~'ift tema \I"~.:"'l (-~v ecs.:;- 110y;eVOro vne 
sou.reG for stLlinl':);3s ~C'lb is 11\l1JC E- !.GE~,'1 175 TLlbcVJuy; Forest Park, 

orgia, 30050, 4C.f-361 50 It CCl.fl<:'S .in l~ f\) 1,-,?5 and 1 .. 875 OD 
(.for'65 to 90, 115 to 160, an(~. bp ~comillLs respectivoly fax' 
exat1plo).... vl'der 0>035 v/[111 tl1ic}::nc':S2", 

1~O"1 for tn.'3 64 dollo.r ~TOU form tho thin \fTiall 
st8.inloss? h tri;-, to r ilhop will produco one sudl·y 
v.'l"inklo(l. up pJJ:;ce of sere}). .;Jill D. s8ctlcn of tubing ~"i til sand and 
wold caps on the snds and tilf; 2,a~ile rosult ~,vill be obtaincci.o l~ftor 
much Gxperimont ion, I L.it 'Onto t::1C solution" Cut an ISli section of' 
tubinr,o ifiachinc t~,,"O 11;'5 inc1.1 lont-~ t::.lut::Lnum pl;1gs .. InsE;rt u plug in 
each e11d of tIlo tube and drill t\,'O 0.25;i holGS thrOUf2:h GaC~l plug and tr 
tubing f'or bolts. In tho <ond of' one ;'lu[;":nm'ld < tap a hole 
for· a'5/1S H coarso tLtr0c-td bolt" l.Oh'" install ono plug 1:ith ti.:'o bolts 
Gnd fill tuly; 'vvith sand. _~ol~l t~!.o tnbG on somct::llX'lg that 
vibratos ulot li~[e a grinder that is sli[lltly out of' balunce. ".fter 
severtll minutes t~J.o sCind \':'il1 pac}::: dOV'!:::1' ;:,;.n ::nch or t\:;;o. ',:hon it stops 
pacLing dO·Tl, instGll the other J21ug nncJ f'ill comD:;'otol:, full through 
the ODon ~:l()lco Install the 5/16 11 colt n.nd hc;ud forthe muffler shop 
't;ll th CD m.t:; 81)arO sund" 

Just to r1ake f:U 1'0, \"/hen you cr:clv0, remove bolt end ch0c1;: tho 
sEl.nel 10vo10 ::ou \,;ill -ot:} s1J.r:~ris;Ji;', to .f:inc1 the levfil has 10 }orod 
slcnificantly due to tl1.o jif~Gling in t~}(~ car, an rl Lora sand nust be 

"'"" "t """ 1 ~ . 't l' i" 1 " , t 1 fld;IBd(> [rh~s l8 why 1 Clan L, \Vorl: 0 '\18_o ~no P_lJ.DS In C~·le -,1.1)6. 

Lor,', insert the bender and prcs..to~~ ... ~ nice bGr.l.d '.:ith tho desirod 
radius and tll1f,lco ,"--,. fc~'! uoro tri})s ~ to th,E.: ·::1ufflor, sllop and" you lnil~ 
have onough s to ·lficJ.1-:-:C u:O 2.n ontlro oX):).D.ust SYS"COillo a:ln, fiul tlplc 
bi,:..nds can'-be G:in one pillCO to :L'edUC0 t~2.;'3 number of t s but 
this is C 'colnplicatecl pI'OeGSS e.nd it is especially flifficult to 
correct a mistako. 

~'Jhcn you try to d::.":Ll1 t~.le sGcond tUDe:; for the; bolt holes, you 
FJill dincOV01' th(;t D. drill j is IJ.G0r10d o liDO Basy T}a7 to make this 
5 s to .find or r:lilke a sleeve ell ,ju.::t slips over th(} tube~ Small. 
ho10s cz-:n be put in th{~ slo<::vc to !~Ct (;.8 loc[~tor holes., .h.fter 
thG (',;ve has been rG;flovcd they c;~n be opcne','l. up t~J. s. clearcnco 
cJ rill for tho C" 25 ,7 bol ts '" I.rho d:rill j shoulcl obviously bo made 
bofore the holes ere drilled J"11 thr; nlulYlJ.Dum V1ug's" 

01 joints c(~n bo i'llirly G mo.GJ)" ~j\:st a die block 
6" frOll1 c;.ny stool bar C.S 3 '"lO','·'rl in 1~1 3., t [L 

long b'Jing cflroi'ul to m,':lJ.CG 0 [3 sqU:ll'oJ ~'(~I . .((~()ZC the die into 
it in a press" T'ho p or riiG "0,:]701 o.nd L s;'uirp 0'OYtl0r aro 
nocGssaT'? to get tIle t to 1"8108.[;(, f1'or.1 the d.in ~j.I't~::r forming. If 
it d08s sti.clr, tD.1J tho sicie of tho tube; aY'Oull/l at tlL) lr~,rc;o end 
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wj~ th a ball oan hDr:cfler and it \'li 11 fall of f • 
Sllould Le about. l±n 

It. <-loast).;t Jcake rttuch force to e:,"~;?an.d the thin s'::ainless tubing .. 
A hydraulic jack :?r.ess::'I1S~ asa.inr:t. 3. l;':)st. i:>ackd0. U~I hy a ~:,eam in the 
basenlent \Jill do nic.:ely.. Ca::::cful" dO::l~'~ t~~a~~ t~~ie house do,,:n tLough .. 
You CeLl aO\'7 ~TO bac:: anu Inake a 0.ril1 jig 51·eave for tL::.e tube :':;ending 
operation .. 

Ball jOil'l-'(:S are a [xLt :Tlo.re di£ficult: bJ :.'~1a}:e.. Findi!1g them 
unavailable I' tLG autl10r l:1ade ·cooling to [ori.n 011 a !'lya,rop:re sa the tYge 
Piih~r U8C~S" Anyone ne2 / 1 ~ ')'5:' bc:.ll jo:Lnt.'J ana slip joints ccu1 
obta in t:':ler:'. Ero}':, ~-liLl.. n.tJ.J..',)~l ~1()pJ.\= L:.{ 7 ~':D, :)2.td::y:, N. Y ,,; su~):?lie:3 tile same 
tYge £0,,:: 1~5il tubing .. Olive].'" '::11; 83:~92 F0::1t2.::oa, DO~';;:1eYI Califo; 
90~41 r:l3~,:es and 3·3115 t.:1e tY:?8 L,l.C:J: .. l,12Y 1.;.,'385 fo:: 1 .. i::7:;~ -t'.l::;ing .. 

Ee;3..t. muffs ca.n caus':: :: 9roL:12xr~ if 'C~.:).(;:"::y a::-e :10l.:: ~;)rO')81~ly d:;siglled. 
For instance;1 ~'!l!en '1.:1:18 e::'10.S of ·c;:J.e t2"1:~£f arB ~:1-:l{:le Ly uel,.J .. irlg £la-t di3CS 
O::1to t213 exhaust "CU::;6 .. t:l.ey are sure to crac.:::. A P.:\·~.i.l ';',78 ene,;:; had 
regulaz-ly develo:?ad c!:a~~::z i:'1. rrro.£f GnJ.s~ ~1hs v.::..:::y b,3st cl3sign 
is lik.::; ehe one U:--G~: in -'~:le ~t\iJ':COU.)0.. 'r~1e ends arc for::'18(t li~~,~ cone s 
so t.~e :::1ermal s'r:adien::3 do no':::' set up sue:'l llin~l stress>;:s. Those 
n '!f-'''' C;::')' b:~ fo""" e'~ 'f.'lit'1 ") ""-'1-' ~,~ ,i / --7-'1-,1 'I 
cl~::;~o~":r' ~~n ~.L_:~~\l~~'~L1~ /~C> ',-,.:VC!~::-'~111 ;1', n!M,;//1t-1 t '4 / fo'..",_ ~-_/ t,~'/ 

_(,A, _ .... '- ........ 0. ... ""~. _"'" ,j.~l _._'.... Q." 'w _,j , _ _._ ..... ~ , 

E'j'."1l:'a -4 0 .;ac;oJ:ial ca.l'). DO .O.L:.," Jv;,"1 "\ I "~' .:.. f/"r)~:'5::> 
~i:r1: .. -,loss '::-lic:C. is .1:0.1:"1.:a2 aroTl':' t.18 {',.e -3> l '-I '. 
"':dl -·nr~.... J...tsa- fl·::. .... .,.." ~ ~V'I-:;; I' I u ..... ~ C:L.,I,,~ ol. .. ".. ~ .... l.. ~ii;:; :'-'::,1. .. ,_., '--"_~... I_~ 

I ' <. k 
il1C''l tack '\ '~:_d~d to tde I 1

1
: --: .. 11 'v/~f5 

"t.~~L'%'2 or ~:: ";";.r Slior'C \,~el ..... --:'s, a.::: 8.10\'''1 I' 
. / _.. '.: / 1? i(?~1re.~ lJ:lle r::nf. f j ciG~',J:; t. i Q 

;, i___ L~/ r-.- /1 
[-:8.0.'3 of ,J i:b~ick 202'~;-"i'J alu: .. l1.::':UT1.1. ,""-/(.7- -;-

If ;';7(,1.1 CL·-:_~ t;: knovi" to ".181,1 clLL~,m.i..r.u~.7l; hose fitt;i:1qS 
silver 

can !c;a:5 i ly te 

tt.8 \j,!;;i:,').u!", jaci~·.ei; .. 
be :CO~f2- of L")l~s :?L.C~ 
::: i ,-t~ 

O~ .. :rt. ·S' ('1 

h82\t ~nuf £ .. 

.=: .. 
, ) 

{Uss 
tt.2J t.O 

j= c ~v: 1:-_: 1(? ()? ~: b ~/\_ : _:.. '7 :::.:.1 [', 
"l.:.-' ''::. ~::1.0. e ,yf t~:{3 Ccl·;Y":t._:~.l::C:. j 

,l:).~ E ':":;~~:; ~i~". E.. d a,:-: t '-1, :::; 

tQ :.;.1;:E(" 
e:: r":H.J.:':': ce 

C01:1P ~<.,.t:':r.1;>.!n t 

2.r;cr:Lt'J:~"7:..·;::'~::~" yeu o..:-:'f'; r<~ac:<y to ~:n}_t 

:1:.. ... :, ':: r;''':j-C:i,'}S C:.':-\: ... (;~~f ';<1/,;;;:1 :).':;00. in 

~:.:,--:y,?:"-:;':",.--::.::..-~_; :~~~!.:~:Cyt:"i::.~ r. t:; ';::.1:. t",,"18 ~ ,:n.:.n-
lE"6 

it. ? 

'.Ji:~·'C7 C ~.:l :J"': c~J.'':. Jr.:: .. ';"';:.: 0-::: ~!'jil \'i,,;!- tt ~)-2 ::3.ck 
:-:;;~~;3 ~"1;.1..!:e 2;1_ ~;;CO::: ~<!2.:(:.. i_ ,.I-.;-.'t"'.:..~~J y.'~;';.1 t.~l'1<,L::" C'r:.s;-:l--:: 3..-.; .. ,1 f: 

:;../ ].6 11 :m2<.Xi~.!:"1Y:t ;i:Jr 413 fJ; ~''J1J t.d 11 
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it hiGhly ('k8i1':',bl::- to kJ,:p ,11 joints in st"dnl,~su much l,css thc,n 
this. To fit tho tubinl! in pL;cG, it is b,"st to mount tho rmgine 
invGrtcd on ~.~ b', .. nch 1,;i t.h :'. moc;{up of th,: s, etion of (',o\-~<linr.t \fnOrO tho 
tr-o st __ cJ~s must, zit. l"'lu.cc old CXh:0:'1.L:::t sti0:.cl{ G~>_SkctD undur thc~ 

fitt:l-nGs b,:,for) bolG~nG them in ,,~C0. '1'ho g,~l1,~r:J.l c.rr..:ngo-
'n0nt is S:10':.·n in }'ic;uro 5. 

TIE, sprin,,:: cLf;s,p mounts sllov:n ::rJ b,jnt un :'Iith n p,.,ir of plL:rs 
from one l .. ngth of 3/32" stl:inl·;ss welding rod. Thoy Vlor1': out por
fectly.nd :.rc the u:ctlm :.to in ,llmplicit;r ;:;upnortlnr; tho ,;nds 01' tho 
,_,xll,.-~U0t Dtc':.cl{s Tlhilo :()crmitting tl10,;1 to movl,) i'rlJ'JIJ in [lny clir,Jction. 

8tainlc3;J is most r<>d.ri.ily ~'lcldvd pith ,-t :.'..rc mf~chinG.9 but 
if ;rou don't h'~vc ond :_:v::.iL.bl,), don't fr:t bece-,us,: thu old f::ithful 
ozy::cJ]ylon:, r c;.n bd us,:d. '[\;0 G " vI(jlJj,n;:' tuchniqu,.s c,ro 
i'Cc';siblc. th th,,; Drop,:r flux,lnd rod, st::in1086 c:;n bu \'cld;;d if 
,\ r~~;t:lly F~onorous ;::mount of vXC03B r:c(;t~rl(;n0 is U You \Jill find 
i t oicoi,~ r to \',,;ld do''ll hill ,,111'1 rrocr,ss in [!top"', lilw in puddle 

"\ 'clJinL; _tl thou/:;h thu '0"" /1 HI, looI~ :110r,,:, li~:::G 'Ghi stljT luup th:.:.D r;. 
pUf:dlc,. B(; c~-~r'Jf'ul to 1,:::.,,;:) ti...Jc~d f'ro:J seGging thr'our;h or :loU will 
tOG<'; cv<:·r:rthil1[; JOu .incd in <.:ffici:jLCj'" \Jith the croos-ovc,r systom. 
P. 3':03011:1 technique' ~nvolTi3 us::, of :008-15 flux contc;d ,~,rc Yi(jlding 
rod VJith the. ox::;~[~c_,t:Tlj~-r.:.,-; tcrch.. s do.,;;) a 3up0rb job. Of course, 
if you cere cc nO'lico \7::,ldcr, bijttcr som" 11,jlp frQIU (,11 uxport .• 

407. J.R. Wood Jr. 
705 N. Cross 
Robinson, 111. 
621154 


