rfnﬂa DdCiIhH*' The T~18

->d all qubﬁequent iﬁsueﬁ, no-

" enough that a 1/8" . rivet will go in, Incldentally, it 1s accepted
'p“ae?zxc ta awmlle the lighter gauge skin and countersink the thicker

“maserial (040) _tf you plan to flush rivet, you may want to get a
-gat ot dimple dies for the Waitney punch The] are needed for dinpli
rins and frames but do noi. do ‘an gcreyp able. JOQ id axternal ukinsn

,J‘QMaQQ_a:diﬁbling tool asn deﬂcribed en, pag@ 162

' ,§§£H§;E§ﬁ3:5“ES-_ 1+ taxas a- 1ittle practicn and lill, béliéée"it'br”

 punch: with a: nammcr, not tco hard, Be gure:

fl;uﬁle center nib to trdnuicr ﬁhe holo cuafe;s
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Teuslette" began in the fall of 1064 a5 a r
and ‘g’ visit with Dick Cavin in. Dallass  Dick
24d eosentially “kicked off"™ the -T-18 Mutual Aid Society with his fine
4ftxcle ih the 1063 B  T AVIATICH entitied “Reflactions From Rockford™
11 which.he. told abou building the TwlB fuselage in just 3-1/2 dayse
Snt . we felt that theré was a real need Zor = "house organ' to circulate. -
%o the T-18 builders, BECRT AVIATIUN 1s fine for reaching the gefieral -

MLE 0f seversl letter

- Shk body but-the timei lag i oo Zrest and you don®t have the. editorial:
,,?réedom tpaﬁ you hava in ana ;riarm L newsletter, f So; Pick. and 1
-agreed to.publisz a qewsl=tte e the’ exciun¢velusa of T-18" builders

with the editing and uu%l;ah*nb being doneléiﬁer'atelv in VY and Tex aa, ]7§

Thiw continued for the ‘#irsi Five iceues, Then family illness and. :

work 'darands made it impogsible for Dick to PCﬂﬁxﬁ“e ‘g0 1 hav"'publiah~’
1humbea ng 44 er 1t a), S e '

o

i

The f*r t issues were’ nubliﬁhed with st“ictly VOluthEr help but

’?recently 1, has been neceossary to nire the tyning" dune.'“”he materials

and postage costs hevid busén ga-iﬂfor ‘by donations from Twlg builders
now numbering over 1200, Articlies and tips have been obtained- from

the'builders and through pesucnal’ inye“vsews wh¢ch I have been able

“bo make uhiie en. comyany hu”iﬁecs‘%rlpso EREREE R

Since the masier, Sirhcils for th@ Firut 12 issuns are ‘no- longer
uSable, new Btencils have heen cut us ing gxeerptu from: these_vﬂsuesc
Much of theé material hes bemn omiuted pince’ it ns 1onger iB aﬂr

RIVELS: AppﬁrentlJ ocome of +he ‘newcomars are a llﬁ
the use - of HiwBhear rivetc and Fop riveto,-
~ngzed instead of - bOiuu, as they are lignien aau~
superliors ‘They cau ‘he . ﬁhrtalied very 2asily
the 1ittle ing tallation tool, Tha %hizt@y puﬂan sct ‘the
obtainable from the VWhiinay Tool Uo,, Ronkiford, Ill, You R
xtra #30 punchen, with and without the little “nib¥. ‘Again, for the -~
baeginner, you cannot pui a 1/6" rivet in a 1/8% hole, It takes a #30 . -
_hole, &2 you dimple the skin around a 176" holeﬁ'théfholelwiiljenlarg ””'

1».} 2
should order}"

—e

net, to po- parly wge the Whitney dvxiiﬂatOr punfh . Hold it betweoen
~the thumb aﬁd miéﬁlo fincer and QO?t_oL.rockﬁi_,iﬁ'the holo, *Bon®t
vfy_-o rush “gtrasght dewn into the holee Jépﬁ#_wor45 Tap the

bafore tapping, so ar to avoid damage. to Tcmclate“ Abuoluuely do n9t L
punch or drill through the femplatos Alwayg:s oo the punch with tho ...
' *hgn_remqve template -




T;ls HEWSRBETTEES 1~12 Retyped 26HOV76

from uo«kgheet before you actually pvnch cut or drxll holep, Flace
Fmrl to from worksheet before you- aciuslly! punch out or. drill holes,
sce your fran for ‘stripo ‘underneath buI bCﬂd rivet lxnen hefore you
dﬁlll or punch holes,  Take care to. keep your drill at 0% +o sheet and
in case of fuselage "ide drill beth sides and traﬁsférﬁytrip'at ong
time,“jhgke_a-pimrle 1i% le steady rest ioxfyoum driil; using scrap
. so0d, go.you can 'keep drill vertical,' To ‘trangfer the hole pattern
o fwcm'the_skin« ‘to the bulkhéwds the imrﬂrtant thing doo to- VERY
' laccurﬂtely locate a st:rtinr roint, We caniot trﬂnsxer hole patterna
' oAt *01ntu whére %ulkheads are Joggled, ﬁhis would Cﬁuse mismatch
: 01 chose th@ Tiret rivet hole zbove W. Lg 42 ﬂu ny 'ancﬁomﬂ hglg.h G
Imy. form blc' kg, I drilled a tiny holé.: at thi’t point, . I tapped a vire
bread 1irht“y:throufh this hole, mahxng a finy mark on frameu,- On a
.penciled ravct hole center line, I punchcd the rivet, hcle. ‘Rext, a

o .rivet dowel’ was uced and skin transcfer: strlr and “frame ‘vere pinned TOm-
7 - gether, The héle pattern war then urﬁnﬂferred with nibbed punch,
. '. . " Bounds complicéted, but it really 1sn’t, Trenscfer strips-should be

laﬁbled_as to. Yup! or: out"-.etca;und evtreme care should be used to
*ha? tranﬂfer stxipp‘areialways;ygmned the same way,: THIME.:
_ Leave the “srare pocket® arca of the bottom sheet in for alignment
of forward flocre Imfortantl iAfter alignment, drilling, clecoing,
cut- 4t out, To u”e rivet ag a dowel throcugh uorksheet .put head on
_Ppticm,]and ecure on tOT ‘with Tiny C clam* - S ERE
—y Theue tem“l te'ﬁﬂre a . real privilegeg Ileare show your appreciatio
rﬂby takinr painst kins core of theme Take care of them not as yaur
very own, but:merc like they belonged to your bomu, ‘When nhipplng,
zoil them- carefully, ‘tie or tape gecurely and either: iput” 1n-uma11
Prete or. WTap several 1«ye“v ¢f cardbocrd around- them agnd r'ce that
df'svﬁre protected against rough. handling. . I would like o ‘be ‘informed
_ox”cendltiun you recaive temple tﬁug S S 2 R

'5193_5; 1l LIﬁE' It you decide not to phrchaue one of the ektra
Lo 1érg }uheets that make 2 fuselage uldeu’ cke your e;llce JUut aft of
o oeoBtay 179, 2007, using either an ,032 or 040 strip, 2,5 wide as a
'*gﬁdouwlcr.’ Tour rows of AN428 AD 4 rivets are u..,ed° ‘Rivet centers
,3"hou1d be ;25" from chect cderep, Rivet spacing is about one inchg Po
fnot c0ntirae the doubler under the engle at WE42,

LFCE m BLCCLS Have had o cecnsiderable number of you ask "What material

f;do I use to make fornm blocks out of?" I used a select grade of maple

“for- all my dmall perts (ribs, etc.). I uced 3/4" f£ir plywood 2Zor the

- fusg elage bulkhcsds, I have hoard of Boneflex bcinﬂ recommended, but

- also know it is hgrd to find and very expensive, Some builders used
-_a-wood.chip;comgo ition board for furelage frame. formu and wore 
‘pleased with'it. Actuclly, most any*h;ng will do if 1t won”t "plinter

obadly. And of ‘courg gey meot af you know thot it is impovtant to nakeo
‘2ll form blocks in dup110ﬂte, ac you must ALWAYS have g ‘¢lamp to hold

Lyour blcck-netﬂ wblock uandwlch tOfethe “tichtly whi le forming& Metal
will creep from fornina ctresc if not tirht, Aiuo use index pins like
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¢levis pins or emall belts, +Fut pinc completely thrcugh the "sandwlsh

These indexy, or toosling pinz are important; as they cerve: to both align

" carte and rectrain them, “Fut them near a corner gc the index holeg
2an be punched rﬂther than drilled. : o e

'TCOJS. I ‘would llke to hi chly - reccmmend «nother tool that I heve, It
‘the Mead Bandsander, - I call 4t indispensable ~ almost a must for a
'metal aircraft builder. - It looks like o small band saw and it dewburra
- sand, schapes, profilep, etcC,- Uses 1" x 42" belts that can be torn to
%LOr:% widths for cmall areas, 3t io uced in every airerzft factory
and ig tremendous for panding the edgegc ¢of aluminun parto. Her@?s
something else that will save' you meny hcurs of ifediocus labor, .You
can write Meagd Speciﬁltieuo Chiecagoy, I11, They :are priced 4t'$é?"5
for the industrial model: wz%h bell bearingscoand $27,95 for the honme
workchop model with oilite. begringw, Van White, 1512 6th ut,,'huhbock?
Texos hoo a dealerchip forithem. '

. If you went to saew aluminum, Sears has o blade (both 6" iand 9")
that docos a beautiful job (abecut $5,). It dis their Kremedge Hone
Ferrous cutting blade. If you-have ‘2 bandoaw, get & skip—toothiblade
for bect results, although you con uce ordinary wood cuttiny blades 1%
you uge .a wax or grease stick to lubricote them and keer the teeth
from Clqgginge . . vt ) o A ¥ wee

MARING FITCINGS: You can mzke your own fittings of alyminum plate
quite eacily, --Saw them oversize znd sand or file down to your ueribe
line, &4n ordinary disk sander works fine, ' 1 used: rubber~bﬂcked

5" one in arcoc that I ceoculdn?t get to with uander, follcwed by

sanding with the little Mead bandcander, If you ﬁurn the rotary fileu
very fost they won't chotter, - Take very light cutso, toc, “Fingl . .
sanding . is by hand uging wet-or~dry sandpaper in prqgresbileyﬁiiﬁéx:7f
grades, Sprinkle a little Pon-Ami on the sandpaper. - This ' “tooth~-
- papto) mokeo o fine-light abragsive, 3If you wont to yet faney and do
 real firsct clacs werk, bufi your fittinge with a cloth buff*hg vheel,
uging emery buifing compound, working dowvn to tripoli or” 3eve1ﬂrv“

roure for a true mirror finish that rivals chrome plate in’ br1111 MCes
fctually you schould always finish ANY  gluminum edie to ag ifine = _'_
finish ac pcosible, 0 oo to eliminate ctarting places for crackse . o
This gots very important on thin sheet parts (ribs, ete, ) thot do 7
nore floxinge CALWAYS fininh the edge of pheet parts to the extant
that %L.re are nu visoible seratches.or nicks, This alsco appliec to -
deburring holep, - Always deburr holes before dimpling, ato the. formlng
streoss of dimpling may pocosibly erack light skin, - Ef. thiu happemu :
ynu“ll have to dprill it cut and uge an overwizc rivet e

F RMING RIBS FCR TEE Tﬁle-‘
. by e o
Zr, B, John Shinn-
Ly INZRCDT TPICH = I had always looked at fbrmad'metalsribs, bulkheads,
-ote, with a sort of enviocus awe, I drecamed of buildins my own all
metal plane, but obviocusly the cont of spedial tocling would be too
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Tﬁhi"h and havine tningu like rib" hydronress fermed would alesc be too

pun"ive& : ) '
‘But, then came the cerics of SPCRT A?IATLLF art*cles on .the T=18,
EVMv Thorr made 1t gound like an ordinary. ‘guy could make: acceptable ribso

himpeld with only a soft hammer, a bucking bar and seme weod form block

. Bepides that he menticned an alloy,. 6061 T4y which” ‘tould be formed with-

. out annesling., - To me, 211 aircrafi scheet aluminum ‘had ‘been 248%

0 42024T4¢) which requlred conciderable care .evéen in bending otraight

;711ne corners let mlone ‘ccmpound curves, ® The interest mounted: +o the
Upoint that I was nentally Htrotchinc ribs with caces vI'decided I%d

*ﬂdust have tc build the T=18,
: ;Although the article in Si(RT AVIA&ILH (“Buildin' the T=18" « Fart

3 3, July 14, 1962)  was well written 1 fecl that a loock at my rib
- forming experienceu miﬂht be hely;nl to those vho ‘are also now “tin

benderc

B, FCEN BLCCKS - After rcading Part 3. in Thu oo artiﬁlcq, checking
priécs on-fcrm block material: (maﬁle, ‘birch, birch plywood, ﬁempered
magonite, ctes? I:decided on birehys It is rela%;voly low in price,
has a finc grained surface o nonubumvy layout, and does not split
out under ‘heavy rounding llka plywocd, Besideo that,'it ccmes in
widths (6" to 9%) which are more manageable than large sheets of
Plywood, (Thickness chould be 3/4" or greateér to allow ;orming a

good flange -out to 5/8%, ) ,

e The complete alrfoil template vas laid ocut dn‘9040ﬁ’éluninum and
. 025“ {The thickness of ‘the rib materisl) was trimmed off the complete
'jhperineﬁer of the template. Several g™ indexing holes were ptiiched

1o align nogse and center. rib sectic no, Thie ‘airfoil temglate was

;:1aid on top of two smooth 3/4" birch ‘boards ‘and the'indexﬁnﬂ holeo
were drilled thrvuwh boards simultanecusly, A ‘couple of Y meotal
dowel pins held the 4enplate on one board for the laycut markirg,

A rE. Lnafe wac uced to trace. arvcund the template, © Then a pencil
;_(p*eferably carpenter ®s) sharpened to a fine wedre shape.was traced

-1ightlymﬁhrough the knife grocve, - Thig made an accurate lavout line

~which wa®b eagy tc saw along, . The template was Y“ilopped" over, doweled,
.;and traced by kn1¢e and. pcncil on the octher piece cf birch fer the

O“POC&uG hand" rib, - ' o T

. For the sawing process it was discovered %hﬁtwtké'b«ndaéw wago

the mcat preactical, By cgrcfullj staying about 1/32" of an inch wide
-wi%h thic cut 4t was pospible to avoid exccssive Sanding time later.

Tane roughed cut form bloeks were then sanded to the center of the
~kni;e grocve outline, A canding disc mounted in a table saw woiks
jwell.iqr this, The disc wes tiltcd sc that it undercuts the form block
tc comrencate feor the spring back of the rib aftor forming. About 3°
wag uced 7or Yotraipght" cections while a 5° tilt was used for the more
highly curved nogescfithe rib, (It ioc imrortant tc note that it is
nuch easier o meke this gpring back allowance with the initial pandiag
than 1% isg tc firet sanrd to the line rerpendicularly and then try to
add the 3° to 5° undercut without overw-choecting the mark,)
The edges of the form blocks were rounded to zive the rro;or Yend
radiuc of 3/32", It was fcund that a omall Stanley “ﬂuriorm“ filo




FXCHITTS FR(M T-18 UEWSLETTERS 1-12 Fage 5  Retyred 26Nov76 .

nade ¢ ick work of this with only a mincr ancunt cf sandpapering to
saeoth it cut, : .
T, RIB BLAIIS - For quick laycut of the rib blanlks a ,040 metel rib
blank template was made for the nege ribs and the centcr_secticn Tibs,
(For the reost of this.article we will concentrate on the ncse rib
fabrication cince it is:the more difficultl), The airfoil template
vas laid on o piece of serap aluminum and ftraced grcund for the nose
rih sccticn., A poir of dividers set for 7/8% wac usced., (Dick Cavin's
ides cf using a 3/4% radius wacher for merking sounds better), . By
trimming this metal to the cuter mark a 7/8" flange was left all arocund
this noce rib blank, Thip blank was agein pleced under the airfoil
gecticn and the indexing (locating) heles punched through, The cut-
out at the front of the . nope :rib wan mede in this nocse rib bank
temnlate, It is otrongly reccmmended that the cuteout in the. actual
ribc be made only ofter the. rib hac been Formed, I? 4t io made before
forming 1t -io-almoot imscocible to prevent sherp double«bock ereasen
at the fLront edgeg of the noge rib, 2 SR RO

Holeo were aloc punched thrcugh-thiso template for the coﬁner
relief (oo indicated on the rrints) for the =1, =3, end =4 nooe ribso,
The =l and =2 were clcoe encughalike to use the seme relief holese

D, CULTILG CUT BLAUKS - The 37 x 127 gheet of 6061T4 was unrolled on
@ rug in the family rocm (to prevent ‘serotches) and a few quick trial
and error layouts with the rib bleonk templates produced the mogt:.
eccnomical laycut, A "grease tencil®™ was used for this ginceiit has

. encugh eontract to be vicible and i5 easily wiped cif vhen desirag,
Bince the ribsc were to be trimmed cfter forming and genercus flanges
ware allowed it wao not necescaory to make yprecicicon laycut marko=--
just a guick trace zcound the rib blank with the grease pencil was all,
cAgaoin, do not mark in the ncoe cut ocut, . : e U L
S For cutting up the sheet pecple have used o skill goav, ‘4 sheet
metal .. chear, and cther such apprcaches, I found that the

6061 T4 sheet weoc cut up with leact weote and leact scratehing by using
a reguler pair ¢f oitroight sheet metzl chearse, .The two sides of the
sheeared plecewere spread arart (by one hoand and one foot) isc the shears
did nct bind, Thin resulted in a slight curvoture of the new blank

but thic wag ingignificant vhen comvored to the giretching it ‘was sc_)e:x_'_n__'*""*'i

to undergo, The blanks were then placed under the vib-blank template

and the lceating holes were punched, and the ncse cut was seribed

1izhtly on the blenk but nct cut cut, The flange arcund the very tip

of the nose was trimmed tc a2 4" width to minimize wrinkles in this

high stretch arez, The appropriate rclief holeg were also punched,
‘The ' ile of rib blanks wos ready for the Zforming opevation.

E, LLAM.II'G = The metal blanks fcr . the ncse rib were inserted between
the two rib form blocks and 3V dowels were rushed through those. two
locating holes in the ncce secticon, . Both Y€ clamps (23" throat) and
a bench vice were used t¢ hold the form blocks tcrether. . The screw
end of the YC¥ clamp was rointed away from the werking side.of the
form bleck to give plenty of rocm t2 maneuver, By rloceing these “CY



‘elamps Zear the edges

_moving them was not required,
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-

i1t was posscible to push them-over aone way and

*hen the other as forming progresged S0 that unscrewing them and

T, FCRPLIHG TCCLS w In forming my ribo I found that the follecwing tools
gorked out best, A Aedium weight hammer with a modiiied hard rubbgry
cnd, ‘€Bears pello one for about $2,50 which heso replaceable heads -

“iene plastic and one ;ubber heﬁd)o' The hard rubber head was sowed and
“g3led to o wedge share (about- 60° angle), This hard rubber hammer
}not'énlyifs ficre durable = no chipping, ‘etes, but it alsoc distributed

“i the ‘fcrce of thelbiew'oveg,a-larger arca sp‘iﬁ'does nst -maoke pharp
“dentc like the plactic honmer docss ‘Many:builders have had trouble

~a

finding a hemmer with tha proper hardneéssi liead, A hardwood hammeﬁ coan
ne HAde ap a pubotitute. Malle «bﬁut 2 x 2 % 6 poznbed on une end
vorky fairly wells, : :

© 4% A gmooth bucking bar about 15“ to 2" thick, 3"tz s" loﬁ andnz“

4o 23" thick, Too smell a bucking bar mekes merks in the_metal where

1+ gtrotehes over the ends of the ‘ba¥, * This will result in dents and

ripples since these marks work harden the metal so that it ic harder

than the adjacent mctal,  Too lorpe a bucking bar ig naturally ‘unwieldly
Twe sclder -bars, . One'iS‘ugcd a0 o Yolapper™ and the cther is

used oo a "stomping™ rod, The Ysiompping"beor is hand held and used

and -ony - Bt ‘tends to flarc cut 2t the ond under uce and. this Wikl

ceause dents 1f it 15 Insdverténtly used ac a ‘slapper, The stcmper

G, SETTING THE FLANGE - I found thot I ended up with the omoothegt rib
~when -1 formed the rib as ‘gradually as pooeibles That s, I tried to

igsuced Tor .the mere severe stretching jobs such ‘a2z arcund the shafp

s

avcid sherpikinke, dents, ond bends in the forming porceos, Each
sharp dent work haréens the metal to o much harder state than the

cometal ercund it, Thesc Yhord"™ spots are difficvlt to umooth out wvhen

thay are in: the midale c? soft arcoo,
=:The. T rst operpition is to boend or ruch beek by hand- tho protruding
flange,. w T. 0o flanre igc bent about SOO, and because of the - curveg, causec

. gsome genex el warping of the flenpe, The metal 1o set at the, bond radiur
o of the form blocks by licht blows vith the wedpe shebed: ho ru rubﬁer

hammer, - The flaure %o Yacked up by fhc buchlnf'bar_and the hammer is
ovung to strike downward at about o 45 ang 1e¢' hfteor tho rib had boen
zet 2ll arpund the top ord The bottom the index1nc ring were removed,
{ found thet 4f they ove 1left in the holes in the £orm bloek *hey may
beeenme:. elongated when the “heavy® poundmnr”tﬂke" pi e¥s (onc ibyﬁ tlcek
wliITskip g little with reumcct tﬂ the other @“en though the r?b ‘sta ays

Toot 10 1ts formbloek,)
For the rome inder of forning I trieg to keep in: mind that ahorp

to stretch the métal ~ not vend ite.. The 606LY

Cmaid ‘the idea was | vend 1to.

f"rnu guite reaai1y ﬁnd it ig-fun toc watch the rib develov_- Egn

“bucking bor - wos Helé behind the flange;’ and the hommer was aimad at
and

‘the trlgn”ular gep -formed betveen the bucking bar, the fcrn “hluck
at the ncoe and

“the fla:z "Each poss of stroteh foraing Cwoo oharted _
t:w;rc the boek, After each’ poce p_gu?ber

!

wés'vr:rromsivclv moved
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nallet was used to tap the fiangé ba I3 %c 3'690 slanﬁ'tc'form a new
s da Ole'bap tc atrcfch 1nu¢rd - - L
Eventuanlly sone rqd;ﬁl wrlnklea begun te eppear, If not taken
care cf early they qulckly develcp 1nto_shﬁrp,w:rk hérd@ned creases
vhich  are almost impossgible to beat down, To remove them I béent the
“lange over forther than normal (45 cor fla atter) and gently wiped
out the base cf the wr 1nklc.with tha rubber’ hqnm@rq About three
forming passeﬂ_nre needed tc form out well beyc nd the 5/8" Final ‘flange
dimension, ©Cn the third pasgc I used nuch_ho .vier blcws of the hammer
to wire the meteal into the tr;dnglé_éap,_ﬁThe buckin5.baf was actuglly
cvcriuuved'd:wn_én the form blcek tc alldw the full 3/4“ widih %o be
“tku.chcd, : 5
~ The finﬂl forn*n” QﬁGLﬂtlun is %he onlf pl cc I di:fﬂred at ol
from Therp's proctice, I felt that I got betber flanges if I did not
try to slap down the remeining vertical ﬁlgn”ec. When I tried to do
it I £-und that the ﬂlreﬁdy “formed pcrtion of the flanre'w*uld tend
~to joek up awey Zrom the form. block giving the eppearanee of HEVerc
spring boek,. I merely gtretched the vertlcql flange so thot 1t was
out well beyond the 5/8" width and slaped. down . .the wrinkles in the
horizontal flonge with the YslopperPsolder bar L . -

The rib wag then <rimmed with cireraoft metal shoars to tho desired
width, Since there were quite a number of ribs in the wings and tedil,
I mode a 5/8" derth gage. It war made ;rom a. cerap. piece of the form
. bloek €birch} meteriel with a rirht ongle .noteh 'out about 17 deepb

At 5/8% up frewm the bottom of the notch cutout I drilled a hole and
pecunded in o phorpened nail « just far enough so. thot about 1/8" ex
the point wrotruded from the side of the notch, : .

H, MAKING ACCESg HC ES e Although the plans. did nct egll for them, we
felt that 1t weuld be a good ldea. toc have heles in the ribs, It;;
allows yecu to pee inside ond repair dents among other things,  Besides,
the F&h men can see ingide ofter the wing ig 21l riveted so you don®t
hnve to woit to let him lcok before ycu Yelooce it up®, SO :

Some holeo were 3" in dismeter rnd octhers were 2%, We nade them
with choosis punches,  The Y

hole sawa® from Serrs could be used instead
but they do nct Ieave quite ao eclean o hole, The mest important thing
io to clean the burrs c¢ff the ingide of these holes ond then emory
then tc a smcoth finish, Otherwise, a crack may result when the
flaring rrocess ioc undertsken - we found cul the hard waye:

The "floring tocls™ were made on.aslathe from 2% ook, There waos
2 set Br 2" heoles and a set for 3” holes, The male part cf the 2™
sot had a 2% dia. plug with o 45° flared skirt, ~The mating part
was a ring 2% ID with a 45° Flﬂre at onc end._‘(See L #23) The
Tig htening heles were flnored by inserting the nlng thrcurh the rib
holc dinte the ring The plug woac then given uGVOrﬂl herd lieks®™ with
a rubber mallet. Presto! there i 2 reﬂlly 3r” egoiongl looking ribs

: l1gad FLYnIN - DICE CALVIN
. This issue is belnb written Jqu after the Fiy»In qnd we ¥11 try to
£411 ycu in on the big quastiono_ T ancwer 1t in one wgrcnm_terrificl
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. The T-123 looks crect ond it flies just like it lockn, Itz climb rate
“nd amcle Cat 120 IAB) is speetacular,. Scmewhere arc und 200&"per ming
itk tne 180 hp enpgine it loafs aleng at 180 ‘with lﬁtu of powe; ‘in
ﬁmevervca John Therp ccmes right out ond makes the £1at statement that
he will have the T=18 twrnin’ 200 mph when the clean up program is
dene, He feele thct the lighter GPU cn”inc ﬂna prnp cunbination will
i“_élm 2t o welik too, Viﬁlbility - very ﬂﬂod, Cc mfort - average or
better,. I,iue level =~ oka Takeoif- run e le oo thﬂn a Tnilvind& in
“*light haq“?lng - wuycrhﬂ; ﬁll in all, 1t°s & real honesot wirriane
frcm the time you fire up till you shut it off, In my opinion, a good
75 hr pilot ecculd fly this‘"lrnlano with no prcblenu& ALT ccnt"ola are
“repponoive, but not sensitive, It®s very well behoved oh both T/0 and
7ana11” rclle Once pgain I'11 prediet that it will be kﬁdﬂﬁ“ﬁﬂ an

Tosutg ,<ndinr1y fife airplane in time to ccme, The only item that didn®t

jlcaﬂc me and the other boyo thaot rode in it wan the ‘gear actaon on
rouph scdy  It%5 much too stiff with tires this oize, but wag ewcellent
on - hord surfz cc. Soé* ncre W1s vory rourh and there 15 a difference
“in'a'nvh t'xi cpeed nm 50~60 mph, Geor will be fine for k—wznd work°
‘Riké most other hiph performance shirs, this one will be at its boct
on hord surfrced: runveys, 'hy hao t?ﬂ wlf o Jc ' £or one more finc'
alrhlﬂne uesifn.

METLL WORZING = Diek Covin = Here's an arcea that caome under considerable
“diseupsicn ot the Fiy~In¢f3Ue recen+1y vere experimenu*ng with “tosting
¥op rivets vs, L%p, -In thd process of cheeking how well eaeh swvelled
'Jupﬁin“the hoele we made the discovery that there vas a very ccnswdbrwble
“amount of radial ecrocking of ckin, due t¢ dimpling and uWO¢15nﬂ ‘of the
rivet, Maturally this chook us up a little, * Ve found that carcful
de~burring prior to dimplins nminimized this, but would not eliminate
ity Cne good "fix" we frund was to use a-¢loth buffinr wheel with
enery compound after dimpling, being careful not to over~drive rivets,
“John says the problem hoo anlwoye been arcund, but-is net o sericis
“thing, a5 "he cracks don®t opread ofton, (Mote: In 1876 we can. ..
verify th:' ) . T : AP s R

o i . : Try this deburring tool ~ a slotted.
podoweds to hold aluminum wool « used in o drill, Ve recently improveéd

on thig, Use z 1/8" dins zluminum rod, tapered t¢ o point on ona end,
Diy the point in croxy clue {(locel hdw, octorc) ond sttoch aluminun

vool for covernite curc, It works well but be surée to uce only aluninum
woole  Steel wool is verboten, It acts like caﬁcer' trigﬁeﬁinc rapid

ccrrcsmon S ' : :
: ul%heﬂc - Ouy form blOCku for fucelare framec ucro caremully

cut with & a5° routinf tool osr the innor floanges, Ve have since
_letrncd that a'ﬂﬂOﬁther Job’ rchlt” if y u dentt bend to o restricting
curfoce, but cimply moake form block €0° (1976 Hote: Bend all ‘inner

Prome flenresn _Foc_qxceiz_‘t,in__cornorué Excerciuc o trene cauticn %o
provent erncking in ecrnerc, Strike with o wiping action with rubber
mollet,) _ o

B Vhen bendinf fuvelﬂﬁe bulkheaa flﬂnges, 1 decided thot I could

_never rct an aceurate anrie on the flenre on the form biock sglona,
Ltter f”rmln”"ﬁ'u"oc a hardwvoc @ bloeck (about 6 x 2 x 1) with a olot
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cut in botton (the thic neus”cf'thc'mot%l)”wi+h abcout a 10° azngle on
"9 ncse of this "tocl', Lay the part on the beneh; flanges up, solip
the slct gover the flﬂnﬂe, rebend the vlan@c te the exact anrley using
cerap metal templote tu:chcck_the angle, Hcld dovm tightly) the rect
cf the balkhewm nat boini bont' wsrkin;.u;-and doﬁn_the plance = fevw
derrecs ot o times Jorks breot! T o _

L1 G'Brien rocently wrote b&ut hic method of usinrs Roilpins for
indexing and pert duilﬁcotlnf to eliminate'ﬂslapﬂ_around indexing holes
in templeates ana 1crn blcckso Hoe oays Bollpine {which are tubular pins
with_slct runninf fuil Ienrtn,_forminf cylindricwl ﬂvrin~> arce excellen
Hic method; (1) Make tomrlate of pert (2) elamn temrlate to piece
of stoek (3) Seribe cutline of po ﬁ, center punch. {use Qapilc?uor punch
oll hcle_c“ntﬁru (4) Renove templa ate frocm stock, clamp stoek to
gsecocnd piroce of stock, drill cne hole ,004/,087 di;a, thraugh both
rleces {(B) Drive ,094 Reollpino in hole, Repecet until all holes
drilled ond pinned, (6) Finish part t¢ cutline shape, knock out
Bollypins, cpen holes tﬁ_final”sizeo, {72 Break all shﬂra edres and
prime, Reollping availnable from any elaostic cton nut dealers oy
moken hioc templates of ,084 T3 {never use anything but alnminum for
templaotea, arc cxwﬁn“mon c0011101ent ciffcrence beuueen unliko metalo
makeso tncm unusablel,

If you use 127 lonrtnﬂ cf the unull exﬁruﬂiong make the cplice
halfway between bulkheandc #573 cond 574, f_Exrwg cf all file the charp
corner of the extn sc it will nect tc the inner rﬂdiuulox the other,
The filler plece should be of sufficlent length so that it picks up
ot leact 3 rivets {of the prcueﬂu'rzva% up«c¢nf) on cach side of the
cplice and promeraoly,4g Drop other rivete in nﬁifray between the
prosent ones, but alternately.stagger them fron. % to 1. dias from the
prosent center line, .Don't leave 90° sownowe ot the ende cf:the soplice
picece -~ omocthly taper to 2nd rivet from each ond, © (Here fg.an -
exeellent place t:- usce rivets pluc adhesive,) Herc®sc z ccuple more
rens from Diek Fink (1) forroet sheet metal grind drills - get a #1
Lothe center drill from Chicero Latrobe Tocl (411 W, Cnismric St,,
Chicoro 10, XI11,) ($1.,25), It hoso ¢ sctorting nib aond body is 1/8" dia,
Catolcor # 45 237-1, Their #2 crill ic identical (Cat, #217=2), but
drills =ut to 3/16%, or 002 short of a #12 drill, £2) Sec sketch.

To figure bend allowance or Yecrner shrinkasge" take o .strip of reqg’d

thicknese oxaetly 1™ lcnr and 2% wide, Scribe z line 3" from edge,
porallel * . 1% gide. Floee in braoke with correct radius bar, bend
up 900. “ike the twe legc of the reoultent anple.  SBubtract the

criginal length of 1™ and thioc is the emount the bend took up, Figure
your bend asllowsnee from this, For my set up h= ,540 and the pilece hazc
2 net gain of L080™ £fcr the L0285 matericle S G

¢H-'
-/
f

Bend Allowance Test Sample
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QUESTICHS FCR_JOHIT TECRE

1, How ccn the 0~290G engine be nodified to give higher horsepower?

' "To poup up the 0=~200G for higher horgepcwer, a erankchaft from
en 0~290D, D2, or 0320 ongine shculd be used,. Thic gives the
added stren th reqvired foy the higher horgsepower, The'sludge
tuben in the 0220-G crankshaft are ltrger than in the cther
on”ineu. “Pifferont pistcns Cﬁn be used to stor ‘the hors
rower, (D~2‘s give 7a G 1 compressicn ratio, DMZB'ﬂ glve ?,5 1}#

2, Cﬂn & propeller be safelj attached to thG bﬂre 0»290G crankshqft

flgnge?
C BN not for a ‘metal p*op._ The thin flanﬂe ig not safe
wit;*ut a flanLe reinxorcement (See NE 31 for dwgg)“

351 How.is the tailwvhecl apring madea' _ _
o "Make from 2024wT39;hend on an ﬁrbor preu;n thon re=~heat treat,
heat to 96OOF nnd auonch in cold waﬁcra“ o

”4,' WYhat exhaust syctem ‘should be uued? ‘
' "/, ercsocover systom 1o mcst officicnt, Thcré should be adcquatc
cpace. for mufflerc, cne on e«ch 51de, Due to> the hirh ceat of

_ stoinleas tubing wa;mght L  use regular auto~
_ mobile exhau 3t tubing avwil ble overyuhcre in Varicun uhﬁpes
“and pizes, “he comrleted cyctems can be porcelinizea ALor

' taddcd 1ife, Thic service is avoilable in the larcer metropolitan
i
| arecﬂu, Nate' Stalnlews is half as heavy. -Ball,JolntS,arﬂ @5n9§tlal!

“John says that he doeonlt approve of adding o ‘1ot of extras to
vthe "Tel8 tc weight it dowvne The prodicfed'high'pérfcrmance'will-be
degraded when the gross weight dincrecases, PBut even oo the limit
‘1oad factor is +5,0 at 1500 pounds,™ “The beam is desigued close for
1imit L.Fe of 6,0 ot 1250 .1bs grose. Bill VWarwieks T=18 grosses at
1450 1ba . eond Earl kove?’s, 1500 1bag, : : X . Co

-RiVETlﬁﬁ,u Here ore o fow congntieclso whiech everyend -should know before
Sdednr any riveting on alreraft ports, | Got o bock on aircrafi riveting
and read itu Toalk to other people with cxrerience in this type of
works. : R - s : . .

Tyneg nnd “izess If yvouw gre using pep rivets, weite to United SBhee
Machine Cc,, VWecat Mcdway, Mascoc. for o cataloge T£ you can¥t find a
“loenl dealer whoe handies the rivets, order . from-United Shoe, Order
monel rivets with the steol shank, ST .
Conventional rivets como i mony sizoo, chapes and»ﬁaﬁerials. The
planc specify diameter 5o that ic no problem, Tength of the rivet ies
detormined by the thicknecs % tho metorianls beinpg joined, Toke the
cunr of the ﬂhect tnlcknc scego being rivetod and add 1.5 rivet diometers,
‘Sincc rivete céme in lengths of 1716 inch ﬂtcne, the neerezi ofondard
iencth rivet. rreator thaon the caleulsted sum io uscd, You will f£ind
it very worthwhile to r»urchace a rivet eutter for cutting cuty o long
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rivete tc the right length, ' This tcol ig net cnly easy and fast to
-orate, but it also makes & clean square cut, Rivets eut with
Siecponal coutters cannot be driven pyoperly, The gize and shape of
“he driven head teollso the incpector the story of whether or not the
proper length rivet wags used and how well it waco driven, The driven
nocad (the one you form) should be at lcaost 1,5_times fhe_rivet shank
wiogmeter vhen the proPer 1cngth'rivet is uced,.  The taicknecg of the
driven head should be at least one half the rivet shank diameter, If
rou “VC;herG a rivet and the driven head iz larger in diameter and
thinner than these dimens ions, yc u had better drill it out because the
inopector will make you renove it loter when it is more unacoessible°
. & It io 2 ﬂ'(3(3{:1
rdea to naoke go~n0»go gages out of shcet motﬁl for the most commen
izco of rivets, Show the FAA insoector tha ¢ your rivexs have been
ﬁheckcd in ¢this menner and he will have nmore confidence in your work,
You wiil soon learn that a 1/8™ rivet won®t £i%t in a 1/8" hole,
Use the drill or Whitney punch gizes as fcllowsi. 2

Drii]l Bizo Rivat o Drill Size  Riwvet

#50 1/16" : . Fa20 . 5/32
#40 3/32 #10 3/16

#30 | 1/8 S o.oL17/84"™ &

Use the ceorrect edoe distance whiceh ic two rivet diamé%ers“from
the center cf the rivet to the nearect edgre of the sheet, (2" for’
1/8" rivetod, A Lo

1f o hole io oversize or not round, the next size ‘rivet should
be used, PoF riveits should never be used in oversized holes it 4N°g
gan be exprandcd a reasonable amcunt, Egpecially f£lat head r:Vets zan
be readily fattened up befcre ingerting in the hole,

Liound head rivets cen be uged where they are not «pcsed:ts_the
slipstroam. It appvears that moot T-18 builders are wiiling;to'go'to
“he little extra work necescary to use flush rivets on all external
curfaces, This reguires dimpling the gkin, Counter—sinking’ i nat
recomnended when the skin ig less than 0,050 thick,

Exsept where hiwshear rivetis are speeified, most of you will want to
nge A178-T rivets which can be driven without hect treating, These
rivets heove & omall dimple in the heads Rivets vwith raiced nmarkings
nect be heat treantod hefore driving, . : :  _

Dimpling tools can be purchased for hand dimpling, or for use in
oz Vhitney ronch ¢r rivet ocgueezer, However, if ycu have a lathe
availeble ‘¢ knov eomecne who has one, you will f£ind it a simple
matter tc nake one, For the male pert, make from a sieel rod of
almoct any dismeter larper then the rivet heod, Cut the shank equel
to the rivet diamcter and about 3" lcar to act as o guide, The
perticn which forms the dimple should have the game angle as the rivet
being uced,. MNote that por rivetc have o 1200.h6ad,:uh11@ standard
rivets usually have a 100° head, The femele portion of the dinmpler
should be rather heayy and of o convenient shape to £it in tight
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Several femcle parts céﬁ'bc made tc £it the vericus loeation

The best way te drive rivetso is with o rivet gun, This requires
“onbao tantial gupply of compressod air for power, Wien using g rivet
the rivet set is placed ar ainot the Factory heqd 'und:thn'bucking
%-? ggainct the shank9 Some buxléeru heove reporte ‘success im driving
lugh rivets backwards with o fl t*rbn used for oa bucking Lar wnd hald
rainst the foetory hog_da This procemure hoo the obviousn. Qiu}&?ﬂﬂtaﬁe
-uf dviving the rivet bacx out of ‘the hole if the Xlatiron . is not held
2trmIv in place, Driving rlveis by hond iu_*c"oupliwhed in. tho ame
“way with the rivet set placed againct the shank end of the r1Vet ﬁo
regeive the blows of the hammer and the busking bar held againci the
factory head, 4 rivet squeezer iso ideal fow "ive%ﬂtclcse to the -
‘sheet edre, It *7 impcrtant that gll tcol surxgceu which coma in
‘contact ﬁith'the ivet be ﬁcliuhed to remove all seratches to ovoid
“petting up st”e so ri serﬁ in the riveto

BUILDIIG IVGTRUCTICHS: S%ep-by-sté; building instructicns for the
T=10 oririnally printed in 1662 throurh 1268 Sport Avnati n are all
congolidated in the EAA manual, “Ietal hireraft Building Techniques®
availabio from EBhb Hoo'for 33,00 (1976 prace3

JUILDIFG Try FUSELAHCE = Here are a few tips thot might help other
builders ia dullding the fuselere, Follow parts 9 éﬁd'lo of Thorp's
~EBUILDING %/Z T=18-.articles, Evorything works fine just'as'the ingtruce~
ticns specify, It is of considerable help in squering up the fuselage
during acsembly if the #8528«~1 bottom okin ic laid ouﬁ witﬁ encugh
execeso metal to extend acycss the main spﬂr'cufﬂutiaﬁﬁ_bvériap,the
523=2 floor, Thig permits the two bottom okins té'be'clecoed together

"5 £~r better alirnment,

Some pecople have found it difficult to ob%uln 16 fﬁa 1@& ‘“thes of
.3/4 in, angle, HMerrill Jenkins, Harbor City?' Ch and SBEORT ALERCG have
.thegse, -They alsoe hove all cther extrusicns for the T»lS, It igo
-feasible to uge shorter lenrthe of extrusions and splice them, You
oan alsc save about $15, on the sideckins byyobtaining two ¢ x 12 £t,
"hceﬁ and moking a flugh oplice between statich 152 and 17¢. VUse
n piece of ,032 cr ,040 material fcocr doubler bocking, - I highly
recomnend o cimple lap splice on frame 573, It looks even better
shan a flush gplice becaunce there are less riveto, Add one extra
cow of rivets with about 1,5% spacing, S _

In -art X, Jchn states that the curvature ghould be put in the
lonrerono befobe assembly, He has since f£iund thaot the  lonperenscean
be rivewed to the sking in the flat conditicn before Leing ascembled,
They oro then bent to shape aso the :sking 'are clecced in place on the
fugselare, This encures that the sking aro drawn tichtly azgainii tha
longerons uince some waviness will occur if the longerong ars heng
and hcles are fans ferred on assembly, I wos skepticel of this procsdure
and_” und 1t very eacy tc bend the lcngerons to the proper curvature
with = jiu 'dde by Don Carter - o . : C

- For’ Hﬁn&inr Jjig he Sﬂwed a 12 in, radius alonr the ddzge of n
piece of 'Z #'4, one foot lonp, then made o sew cut alons thio same

oy
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adge pbou: 1/16" wide and over. cne inch deep. He then nailled this
Souk to a table and mnailed another back~up blpck sbout 4" away from
“he ecurved edre, By slipping one leg of the angle in the saw cut it
I8 o simple matter to progressively bend the:angle-éo any desired
smrvature, These anglos were riveted to the sking, while they were
2%Ff the fuselage assembly, During hole transfer from the skin to the
longerons, the longercns were held nearly flg.a . Then when thzy were
»:t into the senbled fucelage, the sking uere drawn tichtly azspeinct
the 1ongerons¢ It wang difficult to detect’ hho Iiphtly neribed fore
and aft center Iines on the- lonperong - for holg tronsfeyr until ¥ found
a gimrle cure, Y sprayed & coating of zinec chromate aﬁ?ﬁhq,lpngcrons
-bcic:e seribing thems Thio made theseribe lines show Upe The =3
icngerons should be cut off at a 30%ngle o make sufficlent clearance
for rudder., The 3/4 angles cgn be.riveted to the sking' before £inal
asocembly., To get sckin tight while riveting, spring angles te give
them leos ecurvature,: When bent to'pro;er curVature they draw skins
tighitg ‘ : : :
You gheould heve no trouble with the matched hotle tooli nr technigue
on the fuselage cxcert possibly on the top rear sSkine Uhon the slkin
"io mated with the fugeloge frames any clight misalignment will cause
"o11 cens® in this skin, Since other builders have" capcf;encea this
vrobiem I chose to take o slightly different qppLOach xn tranﬂferrlnﬁ
the heles fronm the ckin to the fvﬂncu, I first drilled all of the
ncles in the skin «cept alonp the gide flangesn, Before bending Fheo
flonges dotn I tranpferred the top center line holes from the'ﬂkin to
the fraomer. With these center holes loczted I then used transfer:
otrips to socote the remaining holes, It is impprtant to remove any
twist in the fuselope beforc the center line holés are iransferred,
Bending the flaonges on the” top skin wag done very sinply by
bending 1t over the edge of ¢ board with the curVature‘of—ﬁhé.top-skin
sawed along the ddge, Y bent up scme omall fest samples Rirst wto
detcrnine where to place the skin relantive to the edge of the board,
~Adfter the flange weg bent dovn touésosll marked the locatiah.;f ench
rivet hole and then, using o homemzde erimping tocl, put one . crinmp
between ceach rivet hole to draw the ghin down to mect the *déélage
frameo, - The 580«1 Vhip" skinso were made in a siniler foshion, Care
should be taken not to extend +the crinmp very far into.the flans@ or
1t will be visible after Acoemblye :

MAMING THE RIN - Dr, B.,Jdohn Shinn w In ParthIb BUILDING TIE T=183,
Hov, 1062 SFCRT AVIATICI, Thorp oaid, "When the fin is done you are
the mosver of the T=10 project, - No other conponent ig harder to Hﬁkep
But, when tho time came for me 1o make the fin, 1 was defin; cely not
vet reody to moke the hardest ecomponent on the TwI18, I was, of TOUrsae,
spolled ot this point by the relatively casy assembly of the matched ‘
hole tochniques which were used on the wing panels and stabilizer,
Thoy sre reetangular in principal view and lend themselves readily
to this approach, . Not go with the oyoépleasing but trapezoidal fin,
To pet arcund this problem I have fipured cut o way'to make a very
uimllﬂ fin jog, With it I fcund that the Job of building the fin

rned out to be casy, fast and a lot of #un, B
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dmust adnmit the problem of punperting the skoleifon (ribz ang
beans) ossembly cof the fin, ag suggested in the aviicle, (so that its
conter plence wag held 8 inches ghove o tzablo by lots of eclanmpg and
blocks) ., had me o littlc concerncd, The problem gnawed at me for
cguite o while anc gradually the idepn evolved thet what I wented wos
some wey ¢f helding the skeleton in ripgid olignment which would allow
me to it and drill tho shkin ginultaneoumly and synmotrically on both
ides cver. the sckeleton, But hew? 41l of thesce thinpgs =t onece arentt
& ecomrptible, - Any rigcid Jig would hove to conme threugh cone side or
ancther of the skeleton to be supportcds  But, the only side that wasn®E
to be fitted with the ckin was the backﬁide'uw the bean, That's it
& jig thet fitc through some holes in the ‘beamd Wow 211 I haod to do
5 figurc out how, SBince it hod %o be. cheap and relatively eansoy to
SN I_rtfod cut nmotol welding, ctes - Thus wood wag used: 2 ® 107%g
1 ao sguerd and true os procgiblold, - The bascic idea wao to clamp
the reor iin beam betwoon two blocks ¢f wocd to which the ribs cculd
be cercwed and held in rigid alionment, The clamps and the bloeks
czuld not protrude beysnd the width of the ribs, Figure 1 shows the
basie idea of the jig, - tE ' I

The moin Jigrorer macde of 2 2 x 4 1o placced behind. the 566—1 fin
beam and twe laorg Q_blﬁ&ké:Qf 2 x 10 are clampod codyewico over the:

[l &

566-1 fin bo,wno The dlﬂﬂpiﬂﬁ:is doene with foury 3/8-16 bolto, 6 long,
Two large 1=1/4" heoles in-each blogk provide a rlocc. fcr the nuts of
.the 38/8 bolts, My Bearc Croftomen Fowereraft wood bits were used
”t:,make thesoe helcse) VWeshers ave placcd under the beads of the bolts
éﬁuncedcd to keoer  from Yrunning out of threado,”  The bleckso arae zut
.at exactly e% off reorpencdiculor fooc shovh on the fin assgenbly p“*ﬁt)

at tho. rirht position for the ribo 40 be claémped to thom, '

. The 2 % 4 con be cleomped in o visc tc hold tﬁe Jig ~Yuueﬂva during

“the entire ckin f£7tting operation, The ribs are Yelamped™ by long wood
sercocwo going into the coad of the Bloeka, (Washoers uwndor the sorow hend

will holpy digstribute the leoad on the rib o littlo bodtior.t  Thoe botiom
rib foyicerowed to the ! Uh.ton odfo cf one block whileo the midlle and
top ribs areserowed o tho other DBlocks If the hidehn do not oconc

&

out at jusct therirht peaiidisn, kocy trimming them until thoy do, @ IE
‘you go toe far, chims 2an be mode of serar eluminum, maponito, or
thin plywosdy depending on the thicknesos roquirad,

If you want o really fircteoclass jig, then y”ugll maﬁ* to
rib blcoeky which suprport the ribs clegr cut to the front tipse
{The 2 x'ij*s den®t go the whole way fo the tirs and the rilo cou
bo forced ot of alignment if rv%pcr carc is noct cuerelocd during
the fitting of the fin ckine) These rib blocks are sercwed %o the
2 = 1093 which have been trlnned_sc that the bL S will hold the
ribe in the rroper place, . P ©
o Bofﬂré the ri%ﬂ are cerewed in plegec, they ore. Yelecocood? to the
fin'lﬂam through the rivet holes and arc “C% elamped tc the bloegig,

BV L L elamp gr oping botvwecen the 3&“ nut hole and the end of ke
bloek will. d“ the job, . Tho ribs arc thon lichily torpod 1?’“ *
bufore cerewing to the blocks, The "llgﬂmnn cen be done by:
sishting to o lino, (2) uging a flemiblc strcight edre, and 37 laviag
the jin poocmbly on g fiot lote ftebled cupporied oo that the coosie

=
)
[w]

i

[a
.
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line is prorallel tc the surifpce, Thio last technigue usas gome wodgesg
.a¢e from serap wocd) wvhich can be tapped for proper positioning. Ao

2 check, I uscd all three techniques, (Don Carter went o step forther
<a¢ assemblod the jir and fin beam on his fuselage oo he knew ihe
bottonm rib was at the right position,) _ s

From here on the job wac juct fun, Dinmensions frcm the plans were
iced to lay out a fin gkin that had about 4" to 3/¢" excesc on all
sides, The f£in skin was cut out and then was bent byt (1) Bowing
cqig olin mo that the trail*ng adge" could be clanped together between
twvo boards, and (2) sqgueezing the skin together by using a cloth
wrapped 2 x 4 to pugh down on the ckin as it lay ob: a table, Yua
really have to lay on it g0 get the charp radius that fite the vibo!
The 2 x 4 dis tribmve» the load so you won®t get a_“lumry‘ bend,
After suveral trials of bending, unclamping, fitting on the. Fin skeletor
;eﬂldnring, and really rughing dovn hard you®ll decide 1%ts5 a good f£it,

Tha akiu is then held and clamped down in posgition on one scide
01 the skeleton while the other wide ig lifted up like a flay o you
can reach in and trace on the spkin along the hottom edres of the ribso
with a pencil, - Observe the rap between rib and pencil line, Thig
nuch mucst be added te the 280 rivet edge distance~when yvyou mark the
center line of the rivet pattern for ‘each rib., leasure up -the
proper disiance from the t"ﬂcee line and draw in the rivet. paﬁtern
center linc, - Drill a 1/16" hole at the foremost rivet position thot
you can with the drill you esre using,  (This will be f£rom the insgide
of the fin pkin, of course,) Mow mark all ribs with pencil at a250
inches from . their botton edres (i.,e., the riyvet center line), - Re-
position the sgkin over the skeleton liding it until ‘the. center line
on the rib shows through the 1/16" hole in thé skin, * Driil’ through
the skin hole intc the rib with the 1/16" drill while holding the
skin firmly by hand on the rib leading edge. Both holes {rib and
skin) can new be drilled out to & pize 30 ond a cleco insertede.‘The
mencil lines are rechecked for shifting, etc, The skin ig removed
and an undersize hole is drilled at the rivet position closest to
the fin beam, The skin ic again fit on the ‘skeleton and clamped
with the front cleco, . The back rivet heole it checked for alignment
with the peneil line on the rib, If it ic close encugh, then proceed.
{Cthervise, check for recasong and decide on either (1) extending
the undcersized hole cidéwayvs with o file neet the pencil line, or
(2) rerhaprc £lexing the gkeleton a littleg) Whépfycu”ra;saﬁisfied
with thc hole alignment, conneet the front end back 'héleg with a
pencill lines Mark off rivet pesitions and drill small pilot holes,
Then rezn cut with a #30 drill, putting clecos in as you. go

By removing all but the %top cleco this sdde can be pulled up 1ike

a flap co that the oppooite gside ribs can be trzced along to determine
the vivet line. Repeat for &1l ribs, Be surc to put clecos in as
you drill, Thigc prevents bulges and werping, You may now trim the
skkin to sive, The only thing leit ico putting in the rivet holegs for
the fin be -ng (front and rearl,

The 2:ttle front beam can be clecocd in rosition on the bottom
rib, By opening up one side of the ckin ycou can rezch in and push
up firmly on the top end cf the front beam, While holding it in
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pesitisn you can sisht up along it edgewise from the bottem and draw
rivet center line for the straight position, Check by several
recightiags and drill a hole, Check cd"e digctance on the beam and
arocecd with other straight line holes ﬁcco dingly, To get the holes
ﬂlcng tre ecurved portion, remove the front bean wnd m%ke a transiory
“cuzlote on the beam, Include holes teo be drilled as well as those
alrezdy in plsace,  Reinstall the front fin beanm and cleco the template
o the okin and drill the remaining holes,
If the resr fin beam was not punched before fitting the'Skin,

then the srme procedures as deceribed above can be used, If it is

alrerdy pu: ched, then it io neceocary to tranofer hﬁ holc" 1o the

- olin, At ihe top, where the overhea nﬁ'bf the skin is no» teco great,

the Whitney punch can be used to punch ﬁhrcurn directly., At first

1t would ceem the hele id on the wrong piece ﬁo do this, since you

cen't get the punch inside the Chennez 0% the beam to index on the

hole, Thisgc probiem can-be circumvented by a negt 1little trick we

-~ learncd, Slide the punchover the 'two thicknesses of netal (skin ond

grer) with the die on the sprr side and the punch on the  skin gide,

Then push e long 178" rivet up through the die of the Whitney puhch

-ond hold it in plsce. lightly ogainst the underside ¢f the beam,. Slide

the Whitney punch around until the rivet drops in the rivet hole

already punched 4in . the beomy and then sgueeze, The rivet is pusined
down through the die by ike punch and the nlug from the nev nole,

. . Where the overhang is too large for the Whitney punch, =z Iong 1/8"
Aroansfer punch can be used, Fush it through the holes*in—botﬁ”flangeﬁ

5f'the_fin_beam,.lifting.first one skin as a flap and then the cither,

. With a great desl of care you cculd drill through thig hole ‘in the
beam,: but it’s tricky-and,ycu might'enlarge ﬁhema -The *?q is rcady for
riveting!F . : o S '

. Vhile the dC“CLlUtiﬁn of how t¢o do the fin nny seem prcuty invoelveco
the actual job is pretiy easy, The next guys in 1line will really think
it eocy scince the Jig 15 already built, ~ ' '

FIN LG

e
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Shee” Metnl Moterinl List : T
Lo 24mT3 Alelad 025" x 4% x 129 7% shegfs

Blcet llumber ... Usse e :
1 Cute:-J<ng skin 82° plus 2. fuun frames .
2 Outer wing skin 229 nlues forwerd upper gkin
3 Inboard wing skin 90" (1ncTudc~ flap junction)
plusc ©in skin, =
4 Inboord wing skin 90" plu" 2 fuso_frames_
5 Top fuscelage ckin & deck plus bottom fug, skin
6 FPuselage oide skin and "hip" skin '
7 Puselage side skin and Phip® skin
8

Two stabilizer skins plus spare

ilotc: Shrcts 6 and 7 con be replaced by one 57 x 16% sheet oliminating
splice but cogsto zbout $10., morc, Shecet 2 makes a close #£it on the
upper okin, The other hzlf of & would Be ‘better ‘for ‘the upper front
sking a T L o : : i

6061-T4 ,028" x 3' x 12° 1 cheet
Ribe for Uid’u, fin and otab,

2024=T3 hlclad ,016" or 020" x 3° x 12! _2-sheets

1 C 'Lilerons, tab tab' ond rudder
2 _ Flapo Chal” ~hcet approxcl

2024-T3 flelad 032 x 4° % 12' cheot
Fremes, beams, canopy, engine baffles

2024:.7C oy 606]=T4 ,032 x 4! x 72" 2 nheet

Framers and ribs

2024::TC or 6061=T4  ,040 % &' x 24" 1/6 cheet

Ribs, fuel tanl support ete,

2024-T3 040 % 4® % 12° 1 ghect

Main spar, flocr (enough for's_aifplanes)

.
r
=

L

[o 38 T

o)

. ET_STIRTBED - Several persons he acked how thef sbpuld_géf
ster4ed en the =186 if they have never hfore built a metal airpianée
‘ell, I can®t cay thrt it mekes nmuch difference hﬁvlnﬂ'geen projects
tarted in varicus wavso, One of the firct thln yﬁu_"hduld'cii_rcw
Tardlens of the part thot you choose to build firétg is th§in o Tew
wccescary tools and eguipment, First, you will need a nice gmouth
vork table, For this I built & cimrle fremework with oix 38" legs.
and bought & 4% x 12% picecc of 3/4" thick chipbosrd for less than $10,
to form a perfeet table toép, + Don't expect rood recults with matcked
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"l tooling if you do your trensferring on a niece of bent cardboard
-2 tho uneven worlkshop floor,. : SRR : :

The next thing is to start ccunul ting toolgo,: ﬁq?é ie a'Lis
of esaential'tocis. ‘their cost and’ pourceuu e

¥

-vnitney Junior Funch ~3$12,50 - .Whiﬁney Tool and Die Co,
1 extys #30 pgjnch "« 80 : Rockford, 11113’10{‘5
Fop Rivoter a 3.50 - - Secars
Hand dri1l - - . - R Co  Everywvhere
Sheet Lictal shears = DR
fotroight and right or 1oft ha anded) * Everywhere
riber : e Everyvhere
Doc #1 peale Cat Ieo"t 18“ le ng Seors
5] &Oﬁt tepe: : : o Everywhere
Several € clsamps : S RURE Everyuhcre'
Sheet metcl ‘olanmps P : .40 Bears
(lock like clothesping)
Bucking Barao dunk yard
Rivet Sot R Junk yord
Pinpling Tools o  Make * s
Heckoaw, files, etc, _ Everywhere
Stanley Sureform respplane..” - .. : : Everywhére

Vice | o Everywhere

In additicn, théce tocls should B aVﬁilqble at lea st cn a loan
boslc or are optionsl for QOnveniencc,

Band paw hir Comproeasor . Milling Machine =

Sabre Baw i Dri1l Frecs Reamer g, several
Welder Lathe - sizeg
Rivet Gun : | Tube bender (hydraulic Belt 8ander
Bpraoy: Gua hickey) Buffing wvheel

DIMFLIUG =~ After nuch experimentaticn_with various dimpling tocls and
technigues, we have discovered how tc meoke dimples which give a nice
smooth finiched job, Common dimpling problems are: (1) the area
surrounding the dimrle becomes recessed; (2) the dimpler cecors the
netal currounding the dimple, or (8) the gipth of the dimple is
incorrect, The first two problems caon bé sclved with proper sheping
of the dimrling tools. The foce of the female paort:should be done
shaped so whe flonge on the male tcol connot pinch the metal and
ceuse an 3: .cnted ring, It is necescary to have g genercus flange
on the malc hCUl*tC force the surrcunding metcl down perfectly flat,
Since there is some variaticn from one batch of rivets to the next, ..
the bcst w;y”tu make sure.the dinmple hoc the proper depth foer a f£lush
fit iu to Tipke a2 test ponple, S o - : :

*(3/4" or more) .

It i neces sory to cbt“in the une of a lathe to nake ‘a djmpling
set. It 1o prefera able to use a cteel which.can ‘be- hardened, but I .
hove mode come from conly mild sgteel .and they geem to be -holding up well,

Lo L.
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The mole part is made from bor stéck at leost 7/8" diameter by 2" Long
e lonser, Cne cnd is ulmoly-f““nnd down te the excct dimensions of
the rivet which will be used, The face ©f the flange should be
serfectly flat with the cuter corner rounded, Folish to prevent
nprking the matericl being dimpleig The only way we have Dbeen able

“o completely prevent marking the oluminum with the £longe on the

inle toel 5 to cover 1t wiith a geod grade of cloth tape, Adhesive
cere will -ork well, A% leasct a 3% hele should be made in the center
of the tepc sc it does noct affect the dimensions of the dinple, If
the toel ig neot mwda with a fleonge extending well beyond the rivet
head &¢ey the area surrcunding 'the'dimfle will be dsformed and the
surfose smocthnescs will be ZCiga apno 1nting6 17 a lathe is not Vq¢1ﬂh1e9
% tapemcovered hommer and a rivet cdn be uséd ac o cubstitute for

the mole port of the die, T '

{“)

]

"y

The femaic part cf ‘the die¢ can be mede by dr1111ﬂ5 @
in a in a piece of stecl and cuntersinking until the rive:
sed fits perfectly flush in thc holey, To prevent hquiﬁ?
alun;nam with the flange om the male die, 1t is aboolute
to moke the face of the female p“rt deme~shaped, ‘hppro xinnbblj at
3/4" radius seems to do the job. You?ll be mble to noke dimples
chat ore almost ac pmecth os countersinks with this tool,

y necesgsry

A vory convenient way to save materizl on the female part if dies
for rivetis withISGVerul diIferent'angled heads are to be used (1005
for LN rivets and 120 for Po'r* )9 iS to meke remcvable inseris ag o
r'bu:mv:n in the fifu"e belowo - . s -

HAND DIM}LER

| | S ,4/\/47@
3 | - Riets

} e . ' for 17’@/74/
e '¥ Stee

frvers,
~ Inse Hack 'B/&cx?_ '
TT /h§ert @r | ckiyp £
—iu—AA%42éf%W¥§_ -

Ingcertic can also .be mode to £it rcund and breazer heﬂd rivets for usge
in hand drivings “ive s wvitheut o bvn; ' ‘ :

Renmember thot it ic impertont tc zolich 211 dimpling tocls and
rivet cets %o prevent putiing stregs~riscing seratches on rivets or
the perzz being jainecg (. o B
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el 1ﬁctly flush with

e outer: guriace, Since it is not possible to be re&fecﬁ in all
caces, it 15 better to be a little. low than highe " That is, it is
setter to over~dimple rather than undermdinﬁleo'gane it is easier
to fi11 in a recess with putty than %o sand down'a high rﬂvet
“rofecsionals have rivet shavers to snaveof; high rivehsc

The ideally installed flush rive ubould be ner

DRIVIIIG R 278 ~ Ewen if you. plan to uage ¥0eriveﬁg ycu wili probably
want to uusce AW rivets in areas where it is convenient tp drive then
by hand on the bench, The main spar is a good example, Alsoy it 1is
much cheaper to use AN rivets, I've never seen the_JLbjeét ©of hand
driving rivets covered in a textboo Lk, so if ycu are hew at the sheet-
metal busginess, you are prchably wondering how t¢ go abe ut its

The secret is to use a good heavy backup block =~ the heavier the
bettcre I use a two-foot long picce of railread rzil on which I have
a opot rolished where I place the head of the flat~head rivets for
drivinb, To drive round and brazer head rivets, i place'the oveﬁioﬁaly
describec 2" x 2" x 3" steel block on toy of the rail with the
apyr rupriate inwert to £i% the pariticular rivet being drlveng-

The reccss in the incert is made by trinding g drill wlth a
radius on the end tc approximately match the shape of the rivet head,
Folishing i6 accomplished with a riece ¢f emery cloth. forccd intc
the recess with a rounded wocden otick while the ingsert or. stick is
spun, It is important tc make the radius of the recess slightly '

larger i1han the vadius of the rivet hepd or the edge of the tool
will mark_uhe rivet hesd and deform the head in the wrong direction,

: To drive the rivet by hand, place the foctory head of the rivet
down against the back-yp block, Flace the nolished end of the rivet
set.ageinot the shank of the rivet and ocitrikxe the get with & heavy
HammeL, Iv i8 necessary to usce a rivet get rather than sirike the
rivet dirc ¢ly with a hammer in order to keecp from driving the rivet
crochkeds  rorceg can be trancmitted only aiont the axiscf the rivet
set, oo 1% 1t io held vertically the rivet will drive straight.. The
rivet should be driven with as few blows as poosgcible for best restlis,
The finiched shop head chould be a minimum diameter of 1,5 the rivet

chank diameter and the thickness of the shop hesc should be % the
chanl: dismeter, . | |

If you have any guesticn about the finiched rivet you hed bottorw

drill it out beofore the inspector secs it Here are reasons for
crejecting. 2 rivaet: _ _
1, ©Ghop head off centem to tho point where the hole isg viglblie,
2. Shop hesd tco thin or tece small in disnmeter,
. 3y :Blther head marked by rivel set or bucking ber not being
held in place, ' - ' o

4, SBlznted sheyp head, . _
By sighdiing down o row of rivets, 1t 49 rogoible to tell how weﬂl'ﬁhey
were driven, 4 nice gtraight row of chop heszds indicates consistent
riveting technigues,
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uAITLELG GBAR - Since very, few heat treat facilitiesg are able to handle
‘12 gear in one piecé,I am making mine in two pieces, '8imply replace
¢he 1,8" tube with a 1,25 x ,082 crosc tube,. Cut this tube .at the
fuselage centerline and -slide a 6% piece of 1,5" x 120 fube over it,
Bolt the splice tcogether with four 5/16 bolts oriented vertically,
In stead of ~welding one 1eg at the smpex of the: triangle, ‘weld in a
piece of 1,5 X 2120, . inucrt the gear led and secure with 2 bolts,
Lo:make the geﬂr hcfter, cut a tapeor from the cerosg piece aown. to
Ctue axle on each leg, Talor the 1,8 tube down to oOzo*wall and the
5 tube from the end of the 1,5 tube down to. +160. walls. Johan has
ﬂpprcved this’ modification for rublicution, (S8ce dwg in NI 28),

h

VISI? WIPV TFC&I AND T“EﬁHAUS an 19. 1965 - : :
ferfornruce With 125 Enﬂine = Ralph Thenhsur ncw has 75 hours on his
uhiQ‘ It hags a canopy installed which is.practically.identical to

the one shown in the latest prints, In fact, he sgys that Dave Gengen=
bac¢h used his cgnopy a5 . a reference when making the: canopy. drawings
for John, With the cancpy and a 125 hp engine Jchn reports that the
uhip will d¢& an indicoted 165 at full throttle, . This- is g true air-
upeed ©of 172 which isn't bad at all, 75% cruice would be at 155,
Furthermore, Ralph ‘says he hos checked hig airspeed against other -
sircraft and he is indicating about 10 mph slow, John seyvg it clinmbs
at 1500 fpm sblo .and 1s a real hot rod which dceun°t have to ﬁpologiZe
LOT ~anything, : S _ ,

_ Ralph's lnl empty welght is 835 .1bs plus canopy which adds about

20 1bs, It has a full electrical system and = radio..-StallISpeed

is 68 mph and lending speed is somewvhat higher to-minimizeKQinkJrate

at tﬂuchdawn. B e : :
Everyons who hau flsun the Tw18 without a’ cenony says that it

ig too turbulent snd that ~everyone should have a canopy even from

the beginning,. . : S

The ships flying don't use the 626 balance %éights on the anti-
servo tabs, John says that if 0,020 aileron skins are substituted
for © 016, the zileron balance weichtg should he increased in weight
1y the sane pnrcentagea o

About the ohly diSappointinn ieature I have found in ﬂll the o ¥
ig the limited opeoce due %o coekpit equipment location, All hwme
‘adio eoupoles mounted between the pilot¥s, and passenger‘s kneesa
7ith thic cbstruction I cannct get more than 3/4" stick motion
toward the peﬁter cf the aircrﬂft._ hlgo, the aft tunnel cuts into
the seot opace making it uncomfortebly tight; 86, I plan to round off
th¢ corners of the tunnel and not waste any sent width with the up=
10lstery penels,

" The latest canopy drawing shows the top of the rear deck sliced
off in the same nlane ags the canopy rails, This cuts down on baggapge
gspace but looks much better, John says it will be perfectly alright
to cut a hele in the skin underneath the cancory for a bagpepge access
doors. In fact, he said a Jump seat cculd be added for a small echild,
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"Both Bill Warwick and Ralph Thenhaus welded up their own gear
w#ith regular acetylene torches They used a lot of gas but claim
1t’ vasn't bad after they got the joint heated up, John cays that
regular arc’ welding vsuld: be svitable i¥ a lov carbon red were used
and the joint werc yrenhea%ed'w1th a torch to alleviate localized
copling stresses,’ With regular: ga& velding it is better to use a
‘mild steel rod, like Mo, 6, sinee it has lesc tendency tc crack
during cooling, All velded up 4130 ﬂteéi parts should be magnafluxed,
copeciclly engine mounts and 1andlng geﬁr. {n a recent tour through
“the Tirer Adrcrsft factory I found that they magnaflux these parts,
I sev a large stack ©f pear and engine mounis which had to be ree-
welded ugually at many points on each zart due te cracks, This.

;really sold me on the néed fOrfmagnaflnxing critical welded parts,

"Ralpyh cays he welded up'hiz own alumlnum cas tan& wlth a torch
and proper flux, He had ‘never welded aluminum be;ore out didn't
have any trouble, He alsc wvelded up his aluminum canépy £rame,
He.did a real neat ‘Jeb £4illing in the Llﬂﬂh vor rlvetﬂ'qith:a two
rart epoxy available 'at-aute cupply stores, . After painting you
can't even sec¢ wherc the rivets are locc;ed; The eroxy weouldn't
adhere without a primer bcing akaAiCd firut, - |

.Fu"elare Skin Doubler -« Cracks ‘have shovn up“cn'all“of the_thrée
ships now flying at the ferwvard upper corner of the main spar cute-
out in the fucelage cide skins, This is caused by the fatigue
stresces set up during taxiing John had recommended that a 0,063"
202473 doubler be added to all T-185, The doubler cen be put on
the »outside or incide, It extends up 5 rivet heles Cg doun 5 nioies
forward 2 holeg and aft 2 holes irom the urper front corier of tne
gpar cut-out, Connect ‘the feLr'cxt;ene'a 1@» vith straight lines
and cut with %“ eige dictance all arcund, : ' T '

Flars « John haz digscovered on ﬁhd SkySkdotgr, the flaﬁ’ﬁc more
e¢‘1c1en* 1f the rcar edge of the wing butting agsinst the flarp

is net faired smoothly to fit the ‘leading edge centocur of the flap.
(de would change to this on the BkySkooter if it were posocible with-
cowt FAA complications,)  The bect arrangement i€ juct as .shown on
the érawlpbu, It ic neccocary to cenent a rnbbei ﬁeal alanc tﬁe
rear_s;ar (%) }rovvdc a gﬂad ceal Hhon the i;agﬂ ‘are up,

Bragé’ﬁedf[g ~ The -pedals :arc designed ﬁiﬁhout sﬁfficiqnt_clearance
to rermit cimultancous aprlication of full rudder and brake, If

you are chor{, you can move the pedals aft, othervise, clezzrance can
be mede in the tanl surport. o i

ave been cut
ould bc cu*

Floor Bosrds - Clearance sloto for t
+in the flocr boards for drap ccnside
-”“on Os 040 aluminum or 015 utainles

he exhaust &
aticns, Thes

023‘

r
Sa
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Fpom=ssa Resortg — John would like tc hear from anyihe whe expects
;;mgggg,a firot “lizht 3n the neesr futvre, The way it looks nov,
the mevi two chirs to fly will he thoge %elcnuln* to Otto: Zauney
Vineland, 15, and DBeb Keergaard, Glenn Zilyn, 111, I Jusb.tﬁmged
with Boeh on the rhone and found that hé has had the final inspection
and ib nearly ready to 0. To speed things up, he is usiag an oygn
cowlinzg and no canepy for the firect flicht, The resct will come later,
T give you an ides of the variaticn in‘requirements between 'FAL
zzents, Bob was told to fet about.7 or & hecurs taxi time on the aire
craft and then call the FAs so they can witness the first flight.
When 1 got my SkyCoupe licensed the FAA did not reguire witnessing
the first light, Bob is making prop extencicne and may have them
ava:zlable for sale later, - : . : :

I gpent.a very interec tln" day with Jdohn and Ralph yeﬁterday.

Due tec a mixup in plens, I didn’t get a ride in Ralph'sc T-18 but

did get to look it over, 1t had the regtrictiong removed today.

John ig bugsily working con final FAL certificaticn of the turho-prop
twin Beech coavergicn, When that ig cver, in several weekco, he

hopes to finish up the T-10 dravings and then-ééﬁ to work on: hic

ship which hzs been sitiing in a partielly completed sotate gathering
dust for a long tine, : L CR A o

¥CE _RIVETS - A number'of:people have ashked questionc about pop rivets,
Your deazler has a catalog which tells the cize rivet for various grip
lengthsg, ~1f he doesn't have an cextra copy¥, it will cost you oniy s
a 13 cent stamp to ret one frem United Shoe Machinery Corp,; Shelten,
Cenn,, 06485, ~The T~18 is deoigned for use of the low~strength .
aluminum pop rivets (150 1lbs shear sirength) except where the pban
‘gtate, "no low strength rivets", The price of aluminum pop rivets

at our local distributer is about $12, per thousand while monel pops
are 317 to $20 per thousand,. Honcl rivetd are much otronger 420 1bs
shear strength, Regular Al rivets have a shear strongth of only

3758 lbﬁa ' )

I am uvsing only the monel poyp rivets, I tried several counter-
cunk head ~luminum poys the other day and wes vory disappointed with
the finicted head, The hesd turned partially ipgide out so the
pupnegediy flat hesd wes dome~uhaped, N S

I negver use poyr rivetis anywhere it io eagy to hand drive a .
rivet on the bench~-guch 25 in the webo of wing syerc, There I
uge LM rivetrs and drive them with a hammer and rivetisek, I _
perconally feel thet pop rivets may become loogse quicker thar an
AN rivet even thcugh they are octronrer, I%ve had this happcnﬂ'_;
Vhen drilling out riveﬁu, the pop rivet will start to spin almost
immediately, AHlgo, 1% you try to flatten the aluminunm surrounding
a flush pop rivet by tapping it with z hammer after the rivet has
becn driven, scmetimes the rivet will become loose, This indicates
that a pop rivet micht work loase”soaner; I've not observed this
‘type of thinr with AN rivetsz, C ' o
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~It m?_nt pay for yocu to coniact your Flih agent before using
ssprrivetr: ocince gome of them den’t permit their use (for instance,
cne in the Albany, 1Y ardal, John Thorp tells me that the FLL cannot
lerelly: stop you from using them however, but they can give you a
hard time, ' o : '

I feel that vou are legs ant to:end ux with twist in a-wing or
control ourface if it .io assembled with pop rivets,: 4nd twinst is
a major problem to look cut for, Ralph Thenhaug had to re-skin his
center wing beceuse o0Ff built~in twisct and Bill Varwick thinks his
wing. drop~off in a stall may be cauced by twist. With pop rivets,
vyou can get an accembly all clecced together and checked for
streightness before gtarting to rivet, When uveoiang LN rivats, you
rivet up one pilece at a time with at least a portion opened up for
bucking, This process ic certainly more conducive to getting =2
twicted assembly, o : : L '

LIR CCMIRESSCRE » I recently fiX@d'up an air compressor from parts
obtained frem a local junk yard, I found o two cylinder refrigeration
comrresgor which, when:driven by a 1/3 hp washing machine motor _
gives me more than enough air (up to 125 psi) to keep a rivet gun
going as fast 25 I can work it., The comrressor, tenk and mounting
bane coot ne only $3, If vou are lucky enough to find o COomMpregsor
pump, you might want' to put a rig togetber, Sears sells = regulator
and gage sct, Of course, you cznnot use the cémprescor from a
hermetical’y scaled unit found in all modern refrigerators, You

necd the oiparate comzressor that looks like a 1itt1e_gasoliné,enginen
To get suificient volume, get cne with twe cylinders, Hlso, don't
uce the type with the intake through the crankcasc as this will get
“too much oil in the lines, If the intake is along the side of the
cylinder with £ drain to the crankeease, plﬁg ur thic-dradin to keep

the oll out of the gir lines, OCtherwise, no modificaticn ic nec-—
cooery on the compressor pump, 4n autometic shutoff switch 1o not
necesgsary for the average ugare, Jusct olug it in and let 1% run

aa long asc you are uping aiv, However, a-pressu:e relie? valve is

a mugt for gsafety. 1 bounght ore from a local air cemprecsor deale

for about $2, It ecan % juoied for any precgure, I helieve the
Scers models can'®t ke adjucted, Yoﬁ’il also nced a presoure N
ages L -

fa)
£

reculator and tvwe ges

548 TLUKE LMD RADICS « Those of you who do.not like the idea of
haVihg a bullky redio coengoole henging under the ranel betwsen the
pilot 2ud pessenger®s knces may went fo loecate it in the upper

center of the péneio,:Some of the newer radios will f£it inte this

space with only =z 5light notch taken out of the: tank,

‘I -~ Someone asked what "spline curves'meahs on the fusclage

Fy

skin rriuts, 4 spline is a dreftsman's tool made of flexible material
and is ased for drowing in contour lines, VWhen you lay out ths
skine, firct loeate the points at the freme locetiociis, - then toke a
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long flexible piece of material = wood is fine ==~ and anchor or
_ve helpers hold it to the points ot the fraomes, Carefully merk
olong the gpline with a pencil, ' N . ' '

DRGUINGS ~ Some people pre confused and be"”le“ad thet dimensions
eren’t alweys given directly with lines and zrrows in the fomiliar
fzohion. . The use of stoticns, woter lines, and butt lines is

[s]

erted ﬂircr £t practice and is a0 gimrnle tc underoiand and Lius
23 a;b,c, aticng (8TL) ore given in inches measured from gome
arbitrary reference point nsually somewhere in front of the ship’s
noce, Veoter lines (WL) are vertical distances in inchec.znd butt
lines (BL) are laterel distonces meacured from the fuselage center
line, T“easong 'fuﬁ uoing thisg ocyostem gpre many cnd obvioun, Drawings
are much less coni uﬂ*nﬁ‘withoUt 21l the extra linec and aumbers and
it ic_éasier for the desirner to keey everythinc correct. Yoﬁ'will‘
find fcw getc of plans ac accurete oo the T-10 nlong, '
FILE SYGTEM - - = - T N

You wﬁil_wa;te,many.hoﬁrs looking foy certain pydints if you don'%
cit down ahd meke » complete list of all the -drawings ‘and their
aumbers, Then just file the prints in order zand it only takes a
few ceconds to sean the list for the desired print and then locate
it, It"ia wise to claosify printe by comyonent and underline the
numbers ¢ the 1ist according o a color code, 4All horizonial tail
printgs cevld be red, wings - blue, etc,

RIVETING TIiS == By Dr. Jehn Shinn - In riveting up my tail surfaces
I have rediscovered o few dimrokrtent tirs. on rivet1n prcgedures,

_ (1) Rivet 1emrth is verj 1mrovtkn», eureéi 11y on ﬁhln.sh et
metal, 1€ they are too short they will not leave an adeguatély
thick shep heod and will not ‘dover over the undercideiadge oZf aimples,

If the rivet i teo leong it will be difficult to drive trﬂig

it bends over onée wey or the other with the vlightcﬁt misalignmp A
If the "too long" rivet ig hammered.down to secertable head thicknes
it.will take & very lerge number of large blowe, 1he expgansion '

neceosery ts do thic “over“setting operation will be go high in
many casce thet the prescure cf the expanding rivet will rlb cAae
hole in the metal. 4 Ffurther digadvantage of hammezing down a

rivet which ig too long is thet the distortion of therskin in greatery

(2) Buckine brrg are oritical ac to weight, shape and the
holdins forcesg, 1In general the larzer the rivet the heavier the.
bucking bar requiréda The only problem with too heavy a bar isg

the weirht ond egbility to get into tight »lacegs, VWhen r oZ
sufficient weight ic held squerely on a rivet it har a good "solid”
feel in reonence to blows frem the “ivet gun, Bucking bers of

the stze o7 the hand-held Ybumping® boroc uvsed by aute body men

vork orett well Zor the easy to ret at 1/8" rivets on the T-18,
Becauge owr $ivetls sre hard “o gat ot it isc necesaary to have odd
sheped bushin a=g == long bars, "L's", cffsets, ete. The important
thing is to get ag much mass 25 possible in line with the rivet

£
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being bucked, 4 bar with a small joggle {for reaching inside a part)
73rke well if it is backed up by a large mass on the bar outside,

if the wass igc offuet too much from the rivet centerline however,

Fou will find that the bar rota s glightly in the riveting process,
and a bent rivet will recoult every'time unlesa the ber is held a
slight amount in the opposite dirccticn to counteract this tendency
t» bend over the rivet. -The holding forces on the bucking bar are
cnuplly as important as the weight, - Even a heavy ber will not produce
good fesulis_if-it is not held squarely on the rivet with a positive
force, 'Mgge_sure the bar does not rest on other parts'»w'iﬁ:will

not dnly croducesome tendesneies to rotate the bucking ba?_but-will
alge megs up cther rivets and peorie uncxpectcdlyu '

Ferhaps the moct :{mL rtant thing in riveting ic to keep encugh
orcossure applied on- the rivet gun and the bucking bar,. Before
pulling the trigger the rivet should be "Squeczed” in place between
+the rivet ocet and the gun and the buckifl bar on the other cide of
the metal being riveted, 45 the rivet beging to'eXpend'dLrlnﬂ ‘the
setting proceos the precsure on- the bucking ba should be increaged
ac much gg practicel, This will prevent the gun from denting in a
low aren in the ghkin arocund the rives, This added pressurce ig
cupccz 11y impertent in working wvth light bvck;ng bzrs and light
sheet metal, o ) -

(3) Gun gettings are important too, If the regulting hammering
foree in too low tho rivet will take o great nunber of hits to set
it and it will tend to pean or muchroom out ot the end rather than
expand uniformly aolong the shonk, You will slsc find that the rivet
has a greater tendancy to bend, and that the skin takes mere of &
beating so that dents are more prevalent., Cne further disadventage
is thaot the bucking bor "dances®™ around for a longer time and is
wore likely to olip off the rivét or end up at the wrong anglec,

Thereznyre, I concluded thet you ghould sdjust the gun to set
the rivet #a just o few strokes (8 or soland fire the gun in gshowet
bursta, Ch.uerve the rived hetwecen burcto for any neccssary corrective
acticn, Lown apply pleaty of foree to both the gun and bucking bar
for the succeeding hurots, The c“éw .on the handle of the gun'adgusﬁs
“un spceed and forzo, Scerewing it in reduces the effective oir éupply;
I found 1 could do most of my riveting vwith a line air pressure of
nbout 50 poi, For the long rivets cn tha inner_u:ng Spar a pressure
of 80 to 100 psi secemed better, The gun will worlk down to ab-ut
35 poi if nccessary, ' ' ' ' . ' '

{4} Fluch riveting requires that the gun be held very sguesrely
with reppect to the riveted surface with lots of force, I an
adesurte forece ion?t used you will find that the gun will tend to
dance off the rivet and dent the adjacent metinl, Lgain, plenty of
pressurce on the .bucking bar side iz a muot, I find ‘thaet the CGood
Lord made ‘a pretty good universal joint in the form of a man’s wrist,
L5 & result ‘it takes a little telent and praciice to cne~ha andedly
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hold a medium or long length rivet gun witheo olipping, Short
swruts and o firm grip will helr here =—— th gvn uon’t ﬂllp so much
between trigger soqueezes :

(85> BUﬂL nr caf the flUuh rivetu 45 o trieck we learned from
John Thorp, A4After you set each_cqunteruunk rivet keer thé bucking
bar in place and lightly strike the rivet ares with & large rubber
mallet, The bucking bar_pushés cut on the rivet and rubber mallet
hend depressces the skin'surrsunding the rivete If you ohserve
reflgctions on this shin around the rivet veoeu con readily learn to:
tell when the surface is "bumied" back flat agein, Ho mattor how
careful you are you will always find some lceonl depressicn of the
gkivw by the rivet cet on thin skins., Heavy bucking bars hold with
lerge force overccme this to a desree but thin metal, being Flush
with the rivet, ig deflected. with cach blow of +the rivet'gun,
(Cne way to avoid this is to use shallow countersinks or dimples
and_then shgvg_ﬁh@ excesn rivet head oif when done,) Thigs is a2
lot of work ond with o lit¢le. ccre the “regular" vay does almoot
aa well, ’

This'abodt sums up my thourhtge Alwoyé use the cbrfeét length
riVets]Qnd held the gun and bucking bar squarely and firmly,

FLY=-Il = Thoses of us vho were fcrtvnate encugh to attend the Rockford
Fly=In hed o chanceto see two very fine T-1 B’u, the seccnd and:

third models tc be completed, Dick dﬂnuen'" 180 hp ship (1299V built
by Earljlove) hog had a new paint jcb scince the June.QOVer picture

for SICRT AVILTICH wao taken, This really ic a beautiful aireraft
in-every'respect. It wecz flown to Roeckford by Jim Roberts,: :

Ralph Thenhaus wasn®™t able to cttend but his T=18 was flown
therce by Jack Fark and Lee Hamlin, Many of us were Fortunsic enough
to get o free ride in thig ship, _We.uessed 2 hat omeng the guye
who had rides to help pay f£or gpas, If you had 2 ride and missed
the haot, ycu might_waﬁt to pend a 1little donation to Ralph Thenhaus,
6536 Colbath, Van Nuys, Ch, Thic was my first ride in a 125 hp
model and I wag very much impressed, The cancpy was quite tight
and the noige level beloy nany good facto;y alreraite :

The PFlyeIn gove cveryone an opportunity to talk o other T=l18cis
from all over the country., If you picked up any helpful ideas,
aend them in and we'll print them, I haoted to leave before the
forum but I was £flying my Sijoupe and the wesotherman said I%d have
a tough time cetting home i7f I'didn't leave before the bead wecother
noved in, o _ : : .
Here are some things I picked up at the 1965 FlywmiIn: _
1, 4John Therp ne longer reccmmends the uce of aluminum'typenpop
rivets. Their sheer strength is fine but tension is pocorg He
io using monel pops exclusively, A ' ' '
2, Sometime ago I told you to mcke counter-balanoc weights (626) for
the anti-servo tabs, John spys they ore net needed & should be
climinated,
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"8y T If full right rudder and simultaneous full right brake
capability is deuired, “do not cut a cleurwnce notch in the
tank cradle,. Instend, slice off the ‘side of the rieht
rudder reds 1'for clcarance. Filots confirm John®s contention

that full breke and rudder are not needed under any cir—
cr utunces in ‘the T-12, howeverc o

Landifig Gear - Ddring my firot week of vacation before‘;ho Fly-in,

I mode my moin gear and the engine mount."SC, the pert I fersred

moot is completed, I made the gear in two pieces, to frcilitate

heat treating,  To give you an iden of the magn;tude'of:thiQ‘prpblem,

the loecnl hept treat shopr says that there isn't a chop anywhere in

thia poart of the country which could handle the conpiete 500 .-

Merrill Miller found ia shoy in Detroit whxch heat treoted his for

$66, including shipping. ' I'm getting mine ‘done free since the. two

piece gear. fite the locel oven, The tubing for the gear ccsts.

$51 from Machinecraft end I ucec one sect 0f welding tanks cogting

32,52, The“”ecr wags really fun to build,

Here's how I went about it First I cut up the “tubing®? into
the proper lengths with a hackuew, (This io a simpie tﬁﬂk, but.
undoubtedly a ‘stiff test of your endurance, ) Then, because I was
fortunate enough tc find o fellecw chapter member having_g,SG“ bod
l1athe with 2 steady rest, I decided tc teper the gear. Johh recommends
) tapcr if- you have the equipment, I mede ﬂluminum plugs for. the
ends of the 1, s5%deubler tubes and tﬂpered them bcth in onc evening,
‘I tapered the lower end with a straight taper down to. 0 025" wall
and-tapered the upper end down to 0,050%, I wag af;a d to go to:

a thinner well at the upper end since I plwnned to use ucetylene
fer welding instead of heliarc and it would be tcuch welding any=-
thing too thin to the 0,313" tube, Then I cpent one wholc day
“eutting t. ¢ trer on the lcﬁe; end of theﬁﬁ.Qia tubes, This was
more of r "*oblem than fér the outer tube, Because of the extra
long lengti a teil sock couldn?t be used, . I just used the steady
rest for support and ClﬁﬂLGC the othor end in the chuck, 8Sinco I
wouldn®t offset the steady rect w1+h the tube clampad in the chuck,
I had tc cut the taper by hezd, This doesn't sound 1lik=z a very
good idea but it worked out guite well, The 0,313" tube was
topered down fto 1, OB,

Welding was accomplisched with a repular acetylemne aircraft
torch with a Mo, 5 tip, For a fixture I took a 4' x 4% piece of
‘plywood &nd sketched on it the vgrious parts of the gear, Then I
nailed o piece of wood in ploce to simulate the 526 «ttacnmennklﬁ
point., Several blocks were nailed cn ench side of the gear legs
to hold them in place., I tacked 2ll of the members in place and
then removed the aggembly for finel welding. ' Welding wag accomplished
by firot; heating the area to be welded to g re¢d color, I udad
1/16“ Ho, 7 mild steel rod, L 5 o R
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of %“e otep, He had no-skid matcrial on the top of the’tunnel,
zolking it o econvenient step., (Donft clutter up the top of the
tunnel with gadgets to prevent uging it for o step bccéuﬁe uring
it iu this way permibq easy entry and exlt without gtepping o the
uGct cushions, ) :

The ucut arranpement waso comfortable slthough I could have uged
norc leg room = IPm 6%2%, The rudder pedalc had been moved afl
o provide brake pednl C1earance at the fuel tank support. To

conpensate for this, the szat back haod been moved back about 2¥
behind the 598 framo, Evon 5o, My legs wvere doubled up oo ny kuces
wero above the top of the stick, The stick hkad an offset bend which

moved ¢ about an -inch closner %6 the outhde ef the cockpit0 This
is a gomd idea for it centored the sgtick beotter betwesn my lego,
However . with the radio console between our knees, I could move the
stick only about 3/4" toward the center of the cockpiﬁg"

Slnce the upholstery was appiied directly inaide of the side
sking, didn %t take mway any valusble cockpit width at the ceais.
Althqugh the corner of the tunnel cut into my hip it wasn®t too

bad,- I 5t4£11 plan tc round off my ait tunnel becaouse of thio,

' Cne %aing the homebuilder usually forgets about is passenger
comicrt, cs?ecially when it cchies to frech air ventc,  On the
ground we taxied in rezl comfort with the cancpy opemn, But when
we pulled it shut for take-off it got het mighty fasot under that
Califernia sune Then when we started moving I discovered how
effective were the air vents Dick had inotalled, The vents were
locoted on both sides of the fuselage near’ the £loor, just fcrward
of the main spar,. Intokos were £from holes just under thse lesding
cdge rodius of the wings about one foot inboard of the juncizon
of the inner and outer wing panels,

Dick made the take-off by 1if%ing the toil off slightly cofter
wo got up to o pretty gocd speed and then ensing the main wheels
off at akout 80, AfFfier we had climbed out of the cmog, 1 toock
over and proceeded to do o geries of turns, All normel Flight
maneuverg.ceuld ke done with two fingerg on the stick and noct
gnotph rudder to cven mention, o Co )

Indicnted cruisce gwneed was 160 mph at 6,500 feet,  This io
about 132 truce,

Having heard rumors that the T=-18%s5 stall is‘trickyn I anked
Diek abvout it, He saidy "No, I think it hendles o5 well or Lbetter
than most facteory jobs in o otall, jusct watch,'": So ne pulled on
the carb koot and out the throttle, When the necdle read 70, it
Started to " uffet and thic inereaced until the cpeed dropmed <o 68
Then the :-.% wing dropped and Dick picked 1t up with aileron and-
kept whipping the stick around to keep the wings level until tha”
nose dropped and he let it pilck up speced, I was surpriced at the
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eifuctiveness of the ailerons all the way through,

Viken we made our épprbach9 Dick came over the fence at about
85 and.grEQSGd it right on, %cﬁphing_down at 3ust-under 80, He
then .seemed to do quite a bit of fancy work with the rudder to
keep it r-.ling straight, He let me fihish the rolil ocut:and taxi
- back to tlL= ramps He has brakes on both set of pedalso

I asked Dick how small a field ﬁhe average guy-: could operate
a ™18 out of and he “erlled *2500 feet at first, 2000 after yecu
get “he feel of 1t.%Y With rlagg he thxnks it should ecut devwn on
the runway re«Liremencso'

‘H;ggnfi;ting ‘= Some people have ccmplained about the amounti of
maciine work cchnnected with the inner wing (602) fiutings, »John
says these vere rpurposely designed to be made on a drii Rress .

and band sav, They are way overudeszﬂned so. den?t wurry about
holding close toleranceg except on themain Pin hole, prlll through
the corners te establlsh a nice radius, then sav to shape and file
out' the scratches, o

Mandato"v Bulleting ~ The following bulletins are recommended on
1 s i vt .
1. Fuselage Skin Stiffener - Add a stiffener to the side sokin
at the upper front corner of the main spar cut cut, iM teria
ic 0,063" thick 2024 T4 sheet, See sketch,

2, Fuel Tank Support = It is necessary to provide a4 ctress
carry~through from the 528 tank support to the daoh,_ This
¢a2 be accomplisched by makxnﬁ an’ angle brackeu flom 0,053%
erirugion or bent up from sheet wtOmko_ Attach to the dash
V. :hotwo 1/8" rivets and to 528~2 with two rivets, Extend
tae 528~4 all the way to the dash, Make the 528-4 stiffener
12% long, : o I ' '

3, Teil Spring Attachment - Two Failures have occurred at the
frent tail spring attachment point, In one cese, the 581°
bracket cracked from fatigue and the other was a broken
4™ attachment bolt. Change the 591 to ome with the sane
dimensions made from 0,090 4130 stock and change the’

bolt and plate nut from 3% to 5/16%,

WMinin Genr -~ I wap surprised tc find that John's gear without whgels
and axlesg weighs 48 to 492 pounds, My gear ag described ian NE#LL
woigha 37,5 pounds, : :

Making Fibergla Mivg - Fiberglas perts can be mol?ad in one of

two ways, with a uale meld or a female mcld, At first glance, the
novice might think that it is much easier {¢ use s male mold s;ncﬁ
it eliminates cne step in the process, If you don®t care about the
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appearance of the finisghed product, this is probably true However,
-woyou want a nice gmooth finished product, it will take considerably
lenger to finish off & pert made cn a male meld than to make a female
eld, I have never gseen a finiched part made on s male mold which
looked really pmooth although it might be pcsocible with enough effort,
So, when I made my - 1berg1au-w1ng tlpu for the T-12 I used a cemale
s0ld, :

The first step with any f*berglas molding process and by far the

st time consuming, is to make = pattern cf the part, There are a
aumber of ways to go about maklng é autern and the builder will
18Usll select the on ot osuit 1
»a ﬁeri can be made ;jc;hiSthZoZd u;;yri;oq;ir;jfw% Hees 1 f?em
I chooe plaster for the wing tips iiﬂce it f;w* : o ?r p ?Hbeia

e bibe biac 4S8 very inexpensive and yet
airly easy to shape. We_have:made patterns for nese cowlings, wheel
rants and-taill tips from soft pine but this really taken a lot of
vhittling - about one month for a SkyCoupe nosecowling for instance,

If utyrof01m is used, it must be coated with a material which
will seal it frem the resin, Ctherwise the regin will degtrqy it,
The cost of ‘ctyrofoam in thig area is completely prohibitive,

White gauging plescter wvorks very well and cests about $1,50 for
a 50 1b bage Mix i% with npothing but water = no sand since 1t would
make it difficult to shape, Don®t add too much water or the plaster
7111 become teooc soft,

To G“*leluh the rough shape cfthe finished part, it is advisable
te build a “mewcrk from chrdbaqrd or plywoocd, Fer the-wing tips,
cut out spanvise Fformers from o 4% plywood, cut ocut a notch in each
and mount them on a 1™ x 23" board which serves as a backbone, The
more formers, the less guesswork in establicshing the correct shape,
Cut out a §" plywood rib conforming to the wing profile and attach
the oskeleton to it, Set this framework om a picce of Zlunirum or
waxed paper and slap cn the plasterﬂ The focrmerc should be slightly
cmaller than the finished'wing tip dimension so they cen be rcrvered
with about 2" layer of placter. Sanding snd finiching a surfoce
compesed Of materials of different hardness is very difficult,

The handiest tocl I have found for shaping plester 1s a beody
sp, celled a "Vixen", used in autc body shops, It is glightly
exible and the cutting surfacec . are in the shape of smooth seml-
1cles. It cleanog very eaoily and makeo no acratches, I ccnaide

a wust for ohaping plesier, Very Iittle finish canding is resgu red
rlacter is allowed to cure for about a week it files better,

The bare pla T patizrn.will undcubtedly be filled wiih masny
air holeco, Filllno them in with placter is not ss simple a Jjob as
vyou might think for the plaster block sucks the water out of the
wet plaster so fast that 4t crumbles before you get it ocmoothed up,
Yry te £i11 in the largect holes but den®t be too worried about the
smaller cnes, I wasted a lot of time carefully £illinang the holes
with red lead body putty but this causced me cther problems and I
had %o remove it. :

g
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‘The ploster must be finicghed off with o nmoterial imperviocus %o
resin, Ve tried laguer on one pattern and found that if there were
any pin he’ i in the wax, the resin would sock through and 1ift the
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anu:f;' Then I tried ordinary wqterubaae latcx wall paint and this
worrred porfcctlyﬂ It dries quickly, £ills holcs vcll, and wets

and vory easily. A prayed it on to get an even coat I found
‘hut if it .started to run I~ could jusﬁ cpray the run {while otill
wet) with plain water and it would di”appeara' Abouu the only pro=~
lem I niad wac thot the latex paint just wouldn®t stick 5 the putty
I had used, 1 strongly recommend %thigs type of paint for sealing -
a ono~shot type of pattern, It ioc important that the pattern be-
finiohoed very smoothly for itg finish will determine the finish on
the f£inal part,

The prttern ic then covered with several ccooto of a hard
wax, dJohrn.on%s floor wax is ok, I recommend making a ©plit mold for
the wing . ., othcrwisec the trailing edge must be made too thick.
Te mnoke a aplit mold, the top and bottom half must be made separately,
The dividing line is formed by cutting o hole the shape of the wing
Eip pilan form in & picce of aluminum and building a ecrude wooden
fremework to support the aluminum at the desired parting line on
the pattern,

The mold can be made of either placter or fiberglass, I used
fiberglags to make it durable cnough for re=use, The pattern aund
pvarting flange are not abaclutely necessary but it faecilitates
separation, Wax along worke fairly well, Then one~half of ihe
neld ig laid up.

Tc get a decent finigh, it is pecessary to use gelcecoat resin
for the first coat, Gelcont docs not get air bubbdles like regular
resin, Brush a coat of gelcoat on and let 1t stond until sct-up,
proeferably overnight, I rushcd it once and found that the next
coat of rogsin raised the celecat in places,

¥oxt cut out glass elcth or mat, brush on a coat of resin and
apply tie fiberglas to the wet resin, Now if you haven®t seen
thig operation performed, it would be wise tc get o demonstration
from someone whoe knows the rorpes, It ig really quite sinmple, hut
it d¢ really mesgy to learn the herd waye Put on two or three
layers of heavy fiberglas and then cut out scme cardboard Yegp
crate™ ctiffeners and apply to the mold with resin to make the
mold zs ripgid as pesgsible. Stiffness can be covered 'with glass
2loth for ¢ ‘ded strongth, A flange of about 2 should be made at
che portin: Tineg

Aftor 'ae meld has sct-up, turn it over and remove the aluminum
parting linc form, Apply wax and PVA to the pattern and parting
Flange, Then l1ay up the second half of the mold 1like the first,
~fter it haoo set upr o little prying will then separate mold from
rottern,

To mold the wing tip, do one hal#f gt o time, After the mold
2a8 been sanded, put on ahout § rclished coats of hard paste wax,
fhen follow with FVA sprayed on very very lightly, If it staris
to pile up in globules wash off with water and start over, Thon
apply gelcoat and twe layers of 7 tc 10 ocunce glass cloth, Whijle
the regin is s5till rather soft, trim at the rarting line with g
razor blade, (Note BO years later. My tips held up fairly well, but peeple do
like tc squeegze them, Might help to cement in several relnforcemsnts after they

are joined, like 1/8" plyweod rivs run spanwise for a few inches in frem tip.)
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Materdiols Yigt ~ John Thorrp has not made a materizls lisit for the
-l¢, but Yln Knowles has a. catalog which acts as a . foirly complete
noterials liste Kon Kncwles Sport Adreraft, Imey, 27002 Alvarez Dr,
RFanchoe Palos Verdes, CA 90274, Mcrrill Jonkins, 2413 Moreton 8%
Torrance, Ch 90505 also has a free catalog, In 19?63 these are

the two main sources for T-18 materialse D



