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\ -18 NEWSLETTER #49 bec. 79

S \S\\DICK CAVIN 10529 SOMERTON DALLAS, TEXAS 75229

i | VISORY: Altho' this newsletter is being written and printed in Dec. '79
we'lll delay mailing until Jan. '80 in order that our 3rd class mailings don't

< get lost in the holiday mail rush.

MISSING NEWSLETTERS: A number of you write that you didn't get one or more of
the newsletters., No problem tho' now. Since #45 I've been printing about 200
extra copies each time, so just let me know if you need one, If you're in a

| hurry for it send a couple of 15¢ stamps along for 1st class postage- or if

)
*g you can wait until next mailing 1t'll only add 8¢ to ocur postage bill. We'll
have to expect our P.0O. Dep*t to lose some of the N....s each month,I suppose .

Y
é;\EADDRESS CHANGE: If you move and don't send me the new acdress you won't get

o

your N.L.., as the P.0O., doesn't forward 3rd class mail.

N CHRIS FAST: One of owr most exverienced and prolific builders, Chrissyhas
been a source of several wvery excellent, detailed building procedures in
recent months. Last month I wrote of his final turn-down by the FAA on his

§§ medical and the deep blue discouragemernt that made him think of selling his

: L

airplane. Today I received a letter from Chris in which he said that he had
re-considered that move and instead had sold a 1/3rd interest in his T-18 to
ap 0ld friend, Frank Parkison, who had flown Chris' airplane some 200 hours
in past years. He's now looking for some other qualified person to sell the
other 1/Zmp Lo, so this arrangement should soften the blow somewhat, especilally

\ since Chris admits that he gets as much fun out of bulldlng as flying. Chris
is retired, so he can take on whatever amount of T-18 building as sults his

fancy. Some very lucky Southern Cal gent is going to come up with a chance to _
own a part of a really superb T~18¢C one of these days.

In his letter Chris sent a detalled step-by-step procedure for a jigless rudder
assenmbly, using the pre-punched material kit from Ken Knowles. Ken's pre-
punched parts are made from templates which were made from John Thorp's master
tooling. Chris has built six of them and he makes it a point to state that
they are not easy. To that I would add "Amen!im"., In my opinion, the rudder is
the most difficult part to build on the T-18, The fin used to be a toughy, but
it's a lead pipe cinch to do with Ken's matched hole tooling layout of the
skin and other parts. It's neot really mnot hard to do with a modified matched
hole technique (which we'll cover at a later date).

T thought Chris' rudder assembly procedure would be of immediate interest to
¥y of you, so that I'm running it this month, ahead of material sent in
previously.l think most of you will agree, too.

ASSEMBLY PROCEDURES FOR #569 RUDDER, USING MATERIAL KIT FROM KEN KNOWLES:

( 1). issemble 587 & 588 beams, using #40 clecos. Check alignment as you go
and before drilling each #40 hole. Do not take matchied hole tooling points
for granted! Use them as a guide, keeping final alignment in mind at all times.
This statement goes for the entire rudder assembly and 1s not intended as a

- put=-down on the matched hole tooling concept.

( 2). Assemble 568 rib to 587 beam with 740 clecos

( 3). Assemble 535 rib to 587 beam in inverted position for easier riveting

{ 4). Assemble 586 & 587 ribs to 588 beam, using #L0O clecos.

( 5). Rivet the =5, ~6 «7, -8, & -9 stiffeners to the -1 and -2 formed skins
on your work bench over a small, flat steel block and drive the rivets
against it. (See n.l. #46, pg. 6 for description of this technique)
Make sure that stiffener flanges are opposite ana will intermesh, so
the -1 and -2 skins will mate.
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Lay the completed -1 skin on the 587/568 beam assembly & check alignment
of the #40 holes in the skin {peek thru) with the punch marke on the
weam, If satdsfactory, drill out evepy othar #40 hole and cleco the glin
to the beam.
Apsemble the -2 skin as in ltem § asbove,
Punech out and clecc engugh #40 holees in the trailing edge to assure thal
final alipoment will be pomsible,
Mork cutout for tall light clamshells on =t and -2 eiine, using template
furnished with material kit.

. If all elignment ia satiefectory, drill out all holee (except trailling
edge) wlth a 1/8% drill. De pot use a #30 dxlll for this! Install 1/8¢
clecos as you go, in order to hold alignment.

{11}. Disassemble, de=~burr all holes and dimple where applicable {dimpling

{12). Hake the tail light cutout in 1 and ~2 egldns and rivet in, the clamshelle

will stretch most holes of 1/8¢% dia. to alimost a #30 size, Bo now you
k¥now why he sald to use a 1/8 drill in 10 above....sd} The undimpled
holes will reguire drilling with a #30 drill et the time of riveting,

for the lipght. Some hand forming may be necessary to get the clamshells
to fit the light bracket furnilshed,

(13}, Dxill holes for the 2 tall light wires thru the 585 & 586 ribe, the 588

{14)

bean and instell rubber grommebs.
. Aprly grimer to all parts as necessary.

{15}, Re~mssewble the beam assembly to the ribs with 1/8" clecos and'rivet,

cheghing alignment a8 you go.

(16}. Install -1 skin with 178" clecos and rivet with AN rivete.

{17). Inmtall tail light wires.

(18

. Install -2 skin and as much Bs can bo convenlently done, use AW riveta.
Finieh the remsining feastenihgs. with stainless or menel rivets (Pops).
(Nots: this will be the upper beam and sofe .&f the rib -holes). Do not
attenpt to ingtall an AN rivet where it cannet be properly bucked. 4
good Pop rivet is much better in such cases.

{15, FLt the =% strips In the trailing sépe sbove end below the tail ldight,

uplng #40 clecos in every other hoele.

{26}, Te get final trziling edge aligowent apply 274 % 37k or 1 2 1 anploes

(21}, &ight the T.E, and you will probably notice thet ine fower T.EH, is glightl,

{arilled to meteh the hole potiern in the ToE) wilih 3" helem, back to
back on thc upper and lower irailing edges. Held thesé in place with a
¢ elamp ab every 3rd nole or mo.

.roffeoet  to the upper T.E. To corrsct this, remove all clecoz {fiey are
A0 at this poizd). Tocoen the clamps Jughl enowgn to allow the twe T,E.&
to be moved in slifnmsnt by band, Ke-tighten the ¢lamps. Kow drill out
all holes to #30 and inetell goft aluminum rivets (round head) with &
hand syueezer, using two round hesd setsy This fon't a must, but oakes
for a nicer looking upset head,

(22). Eemove the tooling angles and clampa,
{23). &Step back and admire your work.

Well, Chris, that's a guperhk report., You really can't know the extent of the
gratitude of who knows how many bullders for thab detsiled and professional
repert, but I'll say that you hove made a good many 7-18 builders! lifte a

whole Lot easler and your efforts are truly appreclated. Chris' addresa is 507

Almey Ave., Facific Palisades; Ch, 90272, in cese yould jdke to thank hinm in
PATSON.

Tn the next issue 1'11 have an 1lluztration of still another method of rudder

gugembly, This methed requirea the uae of & Jlg end was usec before Ken Knowlos
sterted nis T-15 airpiane stors. I'll have to walt untdl I get a local draftew

man

friend to re-draw my scribbles into e proeentable drawing.
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MORE_ON RUDDIR: When talking to Lu Sunderland the other day I asked him if he
rensmberad how he built his. He did, and snid that he had pop riveted his entire
rudder (with the excepition of the tralling edge rivete) in only 20 minutes! Re

did remember that he gountersunlt both sides of the 040 filler strip and dimpled
botk skins. Ae the dimples touched each other slightly, he lightly fiied the Indd
of both dimples, fo prevont stretching the skin more on one side than the other,

he altarnated the rivel directlion on every other rivet. He used & flush head rivet
get and-bucking bar and the rivets came out fiush on both sides. In several hundred
houre flying he's had no leoose riveis, and was guite pleased with the appearance,
If you like the ildea do & little practiclng on some mcrap first in order io perfect
the technigue, Be especlally carefwl not to over-countersink, as it would be veny
eagy 0 enlsrge the hole in 04D .

WHOMEBUILT ATRCRAFPH MAGAZINE continues to give the T=18 more icng-overduwe and
most excellont coverage in thelr Feb, '80 iggue, They devote 4 pages to Lu's
articie entitled, 'How to build a T~18 in Six Montha'. It's m well written snd
2actual mccount of two T-18s ithat were built in only six monthe=~--and both were
by Iirst time mireraf: bullders! Even more remarkable, the first one was bullt
*way back there when the ink was Bgarcsly dry on the complete set of plans. The
other wae done later by A man holding down & regular 40 ar./wk job and was built
in apare time! You that are just starting to build, take heart, laddle. MMount
Everest' tan be climbed, It has been done pnd you, too, can do it, so préss oo,
Move cut. Get in metion, Vnderstand one thing, theo'. You must COMMIT yoursel:.

A definite amount ofdedication is reguired. Expect adversiiy snd numerous failures
slong the way. I've known bullders that have bullt 3 or even 4 parte (i.e. the
rudder) before they bullt one to pass muster, so expect & certaln amount snd don't
go off in & blue funk and sulk, telling yoursell that you Jjust srentt cut cut to
puild an alrplane,

One budilder I know told me that on his coffee bresks, etc. he mentally rehearsed
ench and every siep Lo make in sdvance, He then wrote down those stepe in order.
Then that nlght he re-checked his list hefore beginning work., He zlwsys had an
gltarnate project to accompllsh in the event that some stumbling block showed up
&t the last wmoment. He nesyly alwayz had addltionsl materisl on hand to re-nake
& part i1f he gpoiled one,

Let mo guote something someone sent me récently: “Press on! Nothing In the worlad
can teke the piace of PERSISVERCE, Telent can not) nething is more common thab
unsucgeseful men with talent, Gonius will mot., Unrewarded genius 1z slmosi a
proverh, Bducsilon will not. The world is full of educaled derelicus, PRRSISTENCE
and PETERMINATION slone are omnlpotent!

Te that I might add,"Donti siop! Keop up the momentwsl? Fullding ap airpliens is

& whole lot lilke riding water skis; If you step,you’ll sink! Koep il going, even
il your progress ls only one tiny part of an essebly. Keep lecking down at your
next ster sheat, not up at the suzmlt of "Mt., Eversest'.

#7208 FLIESI Riehoyd Meanley, 3ZL0% Sunnyside, Visalis, CA, 93277, celled the other
dey when I was gone and told my wife, Lyndell, that he had just flown his T-318¢
(folding wing} that day. She didn't copy down any details except thet it flewjuz
fine and he'd send mtats later. Congratulations, Richard. Wetll be looking forwssd
te all those detmils as soon es that ear-to-ear grin gets under control,

New Format: As I mentioned last month, our new fermat will give us twlcs the copg
space at the same weight, It alse cute our paper cosis drastically, no small metter

L 24~
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these days of escalating costs. Paper is on allocation, ae we are lucky to get

an adeguate amount to do our N.l,s. Here imporiently, we*ll now have room to
publish more in~flight reperts and wtatistica of ipdividusl airplanes sach issua.
I'd 1like to encourage all of you wiih sirplenes flying,or almost flying, to

gend In complete listing of weight, eguipment, power., Prop, modifications if

any, performance, bullding time, deta’ls of yourseli, pllot or building experience,
what you do for a living, etc. Perhaps you may not think that your statistics

are very interesting, but when added t< ail ‘the others compiled,there's a gold
mine ¢f infoermatlon., Now follows an excoptionally good example of that type of
report:

BILL COX, 439 WILIOW LANE, BAYTOUN, TEX,.7?%50-writess “I've been intending to
write this letter for some time. I am the builder of 2 T-18s, #181 and #141. #81
flew in 1972 and #141 flew April ist, 1979.

Kuwe {#181) was strictly by the plans as ihsy stoed in 1970, It is powered by a
0=290~D, 135 hp Lycoming and cruises 760+. it 1s now owned by Roy Medan, of
Santa Monica, CA.

N3WC {#141) has the folding wing and longer gear, as sold by Merrill W. Jenkins,
It is powered by an 0=360 AID, 180 hp, with a PS5C carburetor and a Hartzell c¢/s
prop. It has an empty weight of 923# without radios and upholstery.

The stall shows no tendency to drop a wing, hut there is no pre-stall warning. 75%
power cruise ls in the 190 aph ramge and will increase some when a few more items
are complete,

The only thing unusuval are ghori pgear exitensions. When the weight and balance was
done the battery wazs moved back to compencate for the constant speed prop. Both
the forward and rearward CG were well within limits, but when taxi testing was
begun the plane showed & tendency ic nose up on soft ground, The (G was again
checked and was still found to be okay. & check of the wheel to £Q relation-
ship showed them to be too ‘close, The cure was teo imssrt a 1/2» thick 4130 steel
plate between the axte and gear that moves the gear Jorward by 1.4" .

(Ed. note: 'Phias letter was written before O3H and at OSH Bill drew a littlew sketch
of the gear extenslon. It is very similar %o those seen on many Cessna 140s. It
has 4 holes in it. The rear vair of heles in the plate index with the 2 forward
holes on the landing gear beoss. The axle bholis to the L holes in the plate, of
course, with 1/2" longer bolts reguired im the rear pair. Bill told me that he
was very pleased with the relocation of ithe wheel, which puts it back in the
original (short gear) location. If any of you with blg engines and ¢/s5 props haw
had the .same problem that Bill had before installing extensions, I'd very much
like to hear of it, I had heard that making & run-up while pointed cross-wind in -
& strong wind had been the cause of some nicksd props, as the downwind side of
the stabilator was blanked out and it ithen iack=d the power to hold the tail down
in that condition. Any commenta?)

Continuing now with Bill's letter: ¥I now hnava well over 300 hours in 3 different
T-18s and it 1s the most delightful amsll airplane I°'vs flown. ¥141 has the dyna-
focal engine mount and this is truly the way to go I think. Being a small sheet
metel airplane the occupants get a full dose of the vibration. The dynafocal
mount seews to reduce the vibraition considerably. I believe a crossever exhaust
guiets the engine some, too. Muybe it only amocoths the exhansts pulses, but T-18s
with crossover systems do seem to ba quietor. I bought 2 mpets of stminless steel
exhaust stacks at OSH for $25 and a set of ball joints from Lu Sunderland. I cut
them up and built a close fltting ¢rossover. Wy heat muff encircles both pives
at the front of the sump. The firewall isx "slotted” at the bottom (2 places)

and the stackts come out clese te perallel with the piratrean.”

Thanks, Bikl, fer thet inf6 and also thanks foy comgu¥sing the 9=18 forum at the
Southwest Reglonal Fly-in at Kerrvlile thiz yanr, Sorry 1o take sc long to print

your letter.

pR—s
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In the paragraph just prior to Bill's letter I should have added the complete
weight and balance information, battery location, pitot and statie port locatioen,
ete., to the list of desired information. )

Rerhaps i1t's superflous, but would any of you like a review of proper wi. &_balan¢
procedure? If so, let me know and if there's sufficient response we'll publish

a how-tow-do,

SPAR WER MOp, ST'D T-18: (REFER TQ N.L. #46, pg. 4 for explanation).

Pick Amsden sent in the following drawing of stiffeners to be added to the

ggnter wing beam weh. Four angles on each side are pdded, Two between B.L. 21.0
and B.L. 35.25 and two between B.T. 35.25 and B.L. 50,25

We repeat, this is NOT a mandatory mod, but is suggested if convenient to do
so while under construction. The hemvier alrplanes, with big engines are more
1ikely to develop permanent set in the web- from excessive loads, of course.
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Thenk you, Dick, for the drawing ané the letter from Mr. Thorp confirming it.

Dick slse included an inset from wing assembly drewing # 532, which showed the
spacing and location of the exira row of rivets in the topr and bottom-of the
nain heam ceps. Thip is a service dictated mod of several years staanding. Some
alrplanes developed loose rivets in that area, =6 it was recormended that the
center wing skin-thickness be changed to ,03%2 and the mtaggered extra row of
rivete mdded as per the drawing.
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Last issue, #8, I made an insccurate siatement when I said Mr, Thorp had
*approved!” the changes on the T-18C wing as described., Actuslly, Jdohn Thorp gives
ne Vapproval! on any modificatlion that he does not personally ilssue snd even

then on the giandard T-18 only. Unofficially, he might discuss and examine the
drewings on the converfible wing for the T-18 and the wide body fuselage and
glve a private opinion on them, but he legally disclalms any and all changes

that he hasn't officlally endorsed. 4 few years back he went thru a traumatic
experience with an unbelievable lawsuit that was filed as & result of a spin-im
eccident, s0 understandably he ls gun shy.

Lest issue an error got in somewhere between the writing and printing of the
correction and Mod Sheei, Please meke this correction:

on the P-18C wing (only} the .85 in, shortening of the aileron push-puil tube

# is correct, but the moving of the bellerank back by .1 inch is incorrect.
It should have read, "Move the bellerank pivot peint aft by ,25 in.dlso, the -
moving of the bolt-hole in the aileron mast forward by .6 in. 1f correet. The
pum of ,25 and .6 agrees with the ,85 in, shortening of the alleron aciustor
tube. The .1 in, figure mentioned was the approxim te interference dimension
with the rear spar, . B -

At OSH '79 I made & few brief notes on some of the T~18s present. In the main J
aneked how their T-18 varied from standard, what was unusual, what interesting

::atures were on 1t, etc. I'%l reproduce my brief notes on some of them at this
me

.
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time and also in later N.L.s. In the meantime I'1l try to get more details and
stats to Iill in the blanks. Here's one;

N13P, B/n LED, Ken Post, 2627 Lawndale Drive, Rapid Gity, 5D, 57701. Ken's
little tlp concerned the trimming end drilling of canopies. He turned the teeth
on the bandeaw backward so that they couldn't grab and he sald it worked beaut- *
1fully. To bore ihe holes he used a router and to seal minute cracks he used a
soldering iren teo surface melt ithe area. He uged Rlvnuts in the canopy I{rame and
rubber grommets only... He mounted his dash panel 4" aft of the dash frame and
used & shock units to suspend it.....used 1" pisstic foam a1l around the coekpit
»esebxcept above W.I, 42, whers he only uged glued on upholetery for extra room
at shoulder lewel...has no forward tunnel..,.used dual Cessna pedels and brakes
...has 180 hp Lycoming and constant mpeed prop...when welghed in the level fiight
pogition there was 2.5 lbe., on the teil.

LEADING EDGE STRAKELETS:Those of you that clesely followed T=-18 events back in
the so-called pin feather days well remember Bill Johnson, T-18 builder and an
engineer for Boeing in Seattle and an indefatigabie¢ experimenter. His T-18 wes
the 12th to fly. It was also the Ilrst to fly with the now-common longer gear
and was also the first to use the one piece budble canepy, which is alse the pre~
sent day standard and wes greatly admired at Rockford in '67 and '69. His activitde
were well reported in our early issues of the T-18 N.L.s. You may also recall the
story in the June '74 iesue of Sport Aviation that gave an account of a major
modifieation te the T~1& in order io adapt z retractable geer to it. It would
cruise 203 mph TAS and would go redline jn a very shallow deéscent at low power.
He still has N2287C and 8till continues to experiment. These days the maln thrust
of his efforts is directed towards improving the low end of the speed spectrum.
He has contributed the following article that I'm sure you'll Ffind both thought
provoking and enjoyabie:

WTHE ADVANTAGES OF LEADING ELGE STRAKELETS ON THE 7-18", by Bill Johnson, 9i3
Cherry Hill 5t., Kent, W4, 93031

The addition of leading edge strakelets to the T~18 wing root can pe beneficiel
if done correctly. Done incorrectly, the effect is pleasing visually, bui has
little or no effect on performance. The poseible benefits ere ms follows:

}. Improved stall warning
2. Improved stall characteristics
3, Reduced wing/intersection (fuselage) drag

The use of simple stall strips cam also accomplish the first twe benefits, but
cannot impreove the third. ’

Extending the filrst (root) rib gbout 5v and adding & cuff to the second rib, with
a gharper leading edge radius will give a more uniforn straight ahead stall, The
first cuff I tried wes bullt this way. Stall werning was pot improved over the
straight wing,

Turning the firet extended rib npeide down works much better. A buffet is induced
-8 mph above stall aend this provides excellent stall warning. An mdded benefit
s & eignificant reduction in cruise drag, The drag reduction comes from the

fact that the fuselage causes & reduction in local angle of attack on & straizht
wing (low). The wing has tc fly at a higher angle of attack to produce the reg-
uired lift, due to less 1ift near the wing root, This of course causes more 4rag.
When the wing root ls twisted UP the effect 1s to improve the 1irft distributiecn
nedr the fuselsge and give less overall drmg. The forward sweep of the strakelet
ingreases the Heynolds mumber and reduces the % thickness, both effects help
reduce the drag coefficlent. -~
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With the short center sectiocn, as used on the folding wing, the strakelets
can extend to the xirng breai.

In the two sietches below,ncote in the right hand one that it's aisc possible
to comblne the sirixelet with the wing welk doubler and aveid the butt seam
over the front sper.

; \ Pomgible to combine
- ti‘f?ar; sifg: strakelet with wing
x walk (below)-?
|-

reverse camber

original siin cut aws
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Bill folluws on with anuther article here balow:

wFlight Test of The HEJZ Adrfoil® 3

The June 1974 iscue of Sport Aviaition deseribes the performance acheived with a
£3-212 airfoil and retractable landing gear. This airfoil was found te be une
predictable at low speeds. Turbulence conditions could raise the stall up to

10 mph. As a result, I developed the revised airfoil described in the Januaury
'79 issue of the T~3¢ Newsletter. I call this airfoil the HBJ2 { Home built
Jehnson #2). The following is an account of flight test characteristies:

Takeofl: The airglane lifts of: 1in ground effect at about 52 mph YAS. This
mgkes me nervous, st I hold it on until reaching €0 mph. After lirft-off I acceler-
ats to 80 and climk out at that speed.

Straight Ahead Stallis:

Power Uff; A noticeahle buffet starts at 64 IAS. This buffet increases until
plteh oscillations szcur at 58 IAS. The buffeting continues to increase in
severity as the nose 1s raised, At 56 mph the fuselage starts to pound and the
escillations of the stick cannot be controlled. The alrplane 1s Btill rfiying,
even tho' the nose zizh angle is + 25¢ !

Power On; Simlilar to power off except buffeting becomes toc severe at 5S4 IAS.
Alrplane continues to ¢limb at 250 fpm with 50% power. Tufts cn the wing are
pointing forward, attitude indicator shaws 27° npose upl

Stalls in a clinbing turn; Power on®* gevere huffeting does not ogcur. The
controls get s8loppy and a high sink rate accurs at &ﬁ I45 . All controle are
atill effective, bu! require large movements of controls. Coordinated turns are
pessible and aileror movement deoes not induce aggravated stall or produce a
tendency to snap.

Recovery; In all cames relaxing back presgure gives immediate stall recaovery.
Fo tendoncy towards secondary stall during pullout was observed. Normal level
flight ig possible at £5 IAS.

Landing: Poattern speed is flown at 90, half flape ot 85 IAS, final approach
at 80 IAS, ful1 faps ae 74,
-8-
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PLOT OF FLIGHT TEST RESULTS BY BILL JOHNSON
ON HBJ-2 AIRFOIL VS HIS OkIGIRAL T-18 AIRFOIL
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At BO IAS with only half flaps the plane tends to skip around like a Cessna.

General comments; The potential of the high angle of attack cannet be fully

utilized, because of the short gear legs on the ©=18. Short field performance is
truly fantasticlt.,..EZND

I guess that I have to be an inc¢urable inguisitive type about anything that flies.
After reading Bill's articles several guestions popped into my mind, the first of
which was, "How do you develop the shape of the new nose rib at the wing root?
You den't simply move the nose rib 5 forward and fait in the gap to the top and
bottom ¢f the front spar, 4o yow?" That didn't make scnse to me, 50 I emlled

Bill. I asked other questions, too, like ,"What specifilc radius do you use on

the strakelet leading edge?" and " Does the strakelet interfere with installing

or removing the center wing?" I was alsc curious to know if i%f was necessary to

cut the original wing skin to retrofit the strakelet as a cuffed “add-op",

Simple, brief answers aren't always possible to these and other guestions, so
Bill agreed to develop apecifics for us in H.L. #50.

I was alsc interested in how he applied and secured the warious add-on shapes he
has experimented with ang he'll also cover that.subject, If one of these add-on
strakelets peeled off con one gide in flight (or worse yet, partially peeled off)
ik could posaibly cause a roll problem that might be very difficult to control,
80 it's a question worth serious consideratlon. We'll certainly be looking
forward to Bill's next article, In the meantime, thanks a lot,Bill, we do
appreciate your sharing your expericnces with us. That's what the M.A.S. ig all
about, tho', isn't?

Ipcidence Beards: In talking te Lu Sunderland the other day the subject of incid-
ence boards came up and in the discussion he reminded me of sBtill another method
of checking for twist in a wing cegment, that was widely used back in the early
days, The same method was used to check for twlst in a control surface, teo,
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It can bDe bullt of alwmost any material tha's straight and reasonably stiff; wood,. |
tabing, etc. A paif of them must be BXACTLY alike , of course. It would be i
desirable for the "“A" member to be wide enough to set a level on and the B & ¢
parts to have ldentical reference points or marks, so that the unit cah be
accurately positioned fore and aft. In the case of the wing Itd make the 'rou

polnt lipe up with the rivet line on the front spar and the “B" point with the
rivet line on the rear spar. '

I remexmber one builder tihat. palnted the palr in contrasting colors] one white and
the other red. When he got out Ft th%‘ying tip and sighted then {spanwise) any
twist was reazdily deteclable. o O

In maldng such units I'd make part "B of such a length that part "A" would be
paralle}) to the chord line of the alrfoil. One pair I saw was made of wood and
had an inverted "M ssction (attached to part 4) for parts B and C. The reason
for the widened out "feet! was stabdility when.using a level on A. He also had a
side by side nails projecting thru the fest as aceurate reference polnts fore
and aft.
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Vhen we printed W.L. #48 1 had to gefer printing the drawlng of
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THIRD SEAT

the third seat that Dr. John Shinn went in, ac we wepe pretiy tight on welght,
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T-18 NEWSLETTER#LZ

Pleape note on the three foregoing drawings by John Shinn that we have reduced
copy size by approximately one-half, so drawings will not be true to scale. We
want to thank Jehn for this anéd other econtributions he has made to our newsletter,
Jokn alsc gent in 8 pages of excellent drawings and instructions on step by step
iayout of bpulicheads, wheel pants, firewalls, etc., using "Second Order™ curves.

On the T-18, 80% 2nd degree curves are used at the corners of the firewall, dash
frame, roll bar, and canopy frame, In past years it seems that exact procedures
for laying out those curves weren't readily avallable to the troaps and most of
math reference books weren't very helpful. If space and weight permits we'll
present a condensed version of John's 8 pages at the end of this H.L. If unable
we'll publish it in N.L, #50. Thanks agein, John, and keep those articles coming.

ROBERT CLAYTON: 1783 Harverd Ave., Salt Lake city, UT, 84108, writes: "I have
Teen using Ken Knowles parts, mixed with Ken Broegk®s and my own. Holes don't
glways match wp, as I found out when ingtalling fuselage attach fittingsz to the
T-150 center wing beam. After drilling holes at the lower cap position, the heles
in the fittings (#%} atready drilled by Ken Brock didn't match with the heles in
KenK's layout at tke upper cap positlon”. This brought on a problem involving
sufficient edge distance for Robert. If you do mix parts, be alert to check for
hole mateh in advance of drilling. If there is some problem it's no trouble to
get un=drilled or un-punched parts from any of our suppliers, altho! it might

ipvolve a little extra delivery time. Most parts are made up in batches to minimlze

mechine set-up time. Robert also mentioned that laying out the rudder gikin in the
Ilat was a real headache for one net skilled in sheet metal layout,

RUDDER SKIN LAYOUT IMN TH® FLAT: In past years many of the builders made the
rudder skins ik 2 or I separate piecesper gide. Others started with an oversize
sheet of .O16 and formed the V shaped bend first and then trimmed off the excess
after fitting. I remember malking some poster board patterns to locate the bend
1ines in the V bend area, znd this worked cilt reasonably well. The upper and
lower parts are simple flat layouts and are ne problem. The only #1y in the oint-
ment was the V bend area, I just found- some.sld notes on a rethod of flat layout
that a T-18 builder at a Rockford fly-in showed me. This method involved brake
ferming of the V.

From my neotes: Since the trailing edge is straight, use it is as a reference or
starting peint. Lay out the flat area ghove-the #5085 rib, including the rivet line
for the #5565 rib. Next lay out a parallel line .30 in. below that rivet line.

That is now the center line of the bend for the upper part of ghe V.

Now where that scribe line on your template Imtercepts the extension of the L.E,
of the upper skin , measure downward 2.1 in. This point locates the most forward
rivet nole for #5086 rib, From that point measure back upwarde .4 in. This is the
bend center peint for the lower bend of the V. To locate the rear point of thatlis
line measure down .1 in below the center line of the upper bend (ag the T.E.).

From the rearpoint of the lower bend line of the ¥V measure down .4 in. You can
now locate the #586 rid rivet line on the line, which is parallel to the lower
bend line of the V. Now to rechack your layout so far, the upper bend lipe of
the V should mezsue 12,15 in. fros the aft edge of the skin T.E. to the front

. edge of the skin L.E. That same measurement on tihe lower V line should measure
12.28 in, T.E, to 1.E. That takes care of the shin above the V and the V itself,

To mize the lower skin, (§hose T.E, and L.E are NOT extensions in a stralght line_
of the skin above the V) Swing an arc of 16.28 in., from the forward rivet esnter
of #586 rib., Now project an extension pf the skin trailing edge {above the V}
downwerd until it intercepts that ane'ta}ge.aa in. Tha locates the rear rivet
hole of the bottom rib. From this point ‘feribe a line ppward to the rear rivet
nole of rib @585 and they should be cldse to 9.77 ip. apart. From this same rear
rivet hofe in #4585 swing an arc of 15,05 'in. Going batk mow to the rear rivet hole
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0f the bottom most rib, swing. an arec of 12.86 in. Where it intersects with the
15.05 in. arc logates the forward rivet hole of the bhottom most rib. How gll you
have to do is Beribe o Iine that goes from the forward rivet hole in the bottom
rib to the forward rivet hole of rib #586, which you previcusly located. You

can nOoW space your rivets on these center iines as per vlans. .

The final step in laying out the bottor skin segment is to lay out the skin 7.E.,
L.E., and botiom edge the standard edge distance of .25 in. ocutside of each

. line of rivets. As a. final check of shape, measure from the forward rivet hole

in #9586 to the forwerd rivet hole in the bottom rib and it should come cut clese

to 9,98 in, Lastly, free hand fair in the L.E. line .25 in forward of the front

;iget-hole din #5866 to join with the L.E. .25 in. forward of the front rivet in
585 rib.

The iittle V at the very tovn of the rudder is done in n eimilar manner. Set up a
line above and parallel to rib #568 .35 in. above. From the very top line of
rivets shown on the skin drawing scribe a line parallel to0 this line and below
it .29 in. This is your Ltop bend line of the upper V, Some builders chogs the

top off the akin at rib # 568 and install a fiberglas cap that matches with the
one on top of the fin,

nd

I cannot guarantee that the sbove method will work, as I've not tested it out,
Bot I have every reason:to think it does. The builder (whose name escapes me) was
a professional layout man in a metal shop and he had his rudder on display that
year and he had built it by that layout method. He checked the figures on my -
notes, alsw. I remsmber he Was from Michigan, but mot his nawme. jiow if you are
brave enough to try this method, take a piece of scrap L0168 first and lightly
prick punch points on those bend center lines, Put those points even with the
forward nose o0f the brake's upper clamping segment. Then bend the angle .on the
skin snd see if the center line of the bend lines up with your punch marks. Adjus
&5 necessary on the nexi one.,...Whew, that sure got long winded., I should have

‘drawn a sketch I guess. Would apypreciate comments from any who try it.

ELECTRIC FLAP INSTALLATION: Bob Dial, 517% Wing Lazke Rd., Blooming Hills, MI,
L2013, 213/ 626~7975 was the first to install electric flaps, One of his goals
was $o eliminate the front tunnel and reduce the rear tunnel size to an absolute
minimiza. To eliminate the front tunnels he moved the rudder cables to the outside
part of the cockpit {see N.L. #47). He used a %" dia. tube (z2lum} to encase the
elevator push~pull tube between the stick and #598 seat back frame, protecting
it from interference.

Bob made the modificetion with a very minimum of change to the present flap contr
system. Most of his original flap ¢able and pulley set-up was used, He cut the
original cables in two about midway between #596 bulkhead and #571 bullkhead.

He attached the loose ceble ends remaining to a triangular shaped clevis plate.
The clevis plate can pivet at any of the three attach points and this is necessar
as there is some lateral motion involved. He used a rear window Lift motor from

a Ford station wagon, along with the mating sectcr gear. The clevis plate attache
to the sector gear with a single bolt. Travel of the sector gear is iimited in
both directions by metal .sted dowels.

Bobh sent Paul Kirik and John Hardy a sketch of his set-up and both have now made
eiectric fiap installationg on their airplanes. We published some photos of
Paul's installation in W.L{: #45. Unfortuneately the plate we used is no longer
usable; 50 we won't be able to include i% our reproduction of the first half of
H.L, #:5 in this issue. However, I still have the ‘negativesof some really excell-
ent photps of 'the flap and new Fudder cable installation, 24 pix in all. If any
of yonswould like prints Irom these negs I'll be glad’to send you the set. Send
me & S/§h envelop and §5 and I'lléieturn the change 9r bill you for any edd’d,
since I¥gomiy know wha: bhe costs are, e
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Here's what Bob says about the electric flaps: "I have my flaps rigged so there
is @lightly more tension on the left flap cable- than the right one, Thus in crax
17 you just Mtick" the flap switch the left flap sterts down jJust a few degrees._
befors the right flap, thus giving roll trim. Worka fine. Be sure and wire for

30 amps max and fuse or c/b the line". Bob originally had another motor in the
system, but it operated the flaps a little too fast and he replaced it with the
present one. .

Here's a sketch ©f Bob's installation:

Sector Geay Alum mount plate Present Flap Arm
LY F A
T\ A
R 4
[S— =
sto
dowﬂla Btmotor

alun spacer

\ }t plate
et Ko

HORE ON FIAPS: I had 2 couple of letters from builders that expressed some
anxiety about a combination ¢f a balked landing and an electrical failure {thus
praventing flap retrsction on the go around). To put it very simply, there is
no problem at all. With flaps fully extended, the airplane suffers nc great
drag penalty. It will accelerate smartly and climb rlght on out at a healthy
rate.

present puiley l : present pulley Triangular clevie 4\

When checlting someone out in my airplene I always have them fly several practice
approaches down to flare height and then take & wave off and we never touch the
flaps until we have at least a couple hundred feet of altitude and 100~110 mph.
It flies so well with flaps down that it might be easy to forget them. There is
Jittle piteh or trim change on extension or retraction of flaps, another feature
that makes the T-18 a super-sweet airplane to fly. You've meen the TV commercial,
that says, "Thank you, Paine-Webbern? well, every time I fly my T~18 I always
say, "Thank you, John Therp, for givimg us the {ineat airplane flylng todayl®

FLIGHT TECHNIQUES: First of all, I would recommend using full flapa for landings
in 211 conditions, We have slways used full flaps for all landings in airline
work end the very same reasons hold true for the T-18. Like the Jeta, the T-18
,has a relatively high span loading. As the angle of attack 1s increased, the
wing tip lift losa increases drastically. The shorter the span the higher the
span leading and pereentages=wise the  greater X4ft lose. In the high angle of

. attack position en a iypleal final approach with ne flapg, it’s analogous te
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having & glant palr of scissors clip off most of your outer wing panels. Thus t
Premaining" wing has to "work" much harder. The only way the wlng can compensat
tor the loss is to go faster or go to a higher angle of attack. If the angle of
attack is slready clese to .the stalling angle that door may be nearly closed. I
the wing cannot compensate for the loss of 1ift via wing tip vortex the result
an excessively high sink rate. If flare height is approached in a super high
gink rate condition it might take full power to achieve an adequate flare cushi

I've meen some low time pilots Wdragging" in the T~18 at a very flat angle, nes
high, carrying considerable power, and not using their flaps. This is a dangero
practice.] Anytime you crowd your normal safety margin as a2 standard practice
you are inviting big trouble. Sooner or later i1t'l1l bite you.

The real purpose of flaps is to allow one to make safe, sieep approaches over
obetacles without picking up excessive speed. This translates to a lower angle
ot attack; much better visibilty owver the nose, less sink rate (per minute) and
better speed margin over stall, and a slightly lower stall speed by wirtue of
fiap extension.

Many T-18s have little or no pre-stall buffet warpning, so it makes sense to
maintaln an adequate speed margin above stall. Approaching in turbulent or guat;
conditions you should tack on just &z 1little bit more. Standard practice is to
add a minimum of 30% of stall speed for approach.

For the low time pilot,or a pilot just barely tail-wheel gquslified, I'd suggest
you use full flaps on approach at 90-100 mph IAS (after you have flown several
practice approaches at a safe, higher altitude and have verified that 90-100
nph IAS pives you & 30% to 4O% margin above stall without flegps). I would alse
recommend making 2 or 3 practice approaches to flare height (2«3 ft.) without
landing. Your first few landings might better be wheel landings. 4 wheel landing
buys you & few exira seconds to graduslly lower the tail and maintain direction:
control. :

Most pllotas that are new to teil wheql flying get into trouble directionally,
because they either aren't aware of directional divergence of the nose, or they
wait too long before doing anything about it. They allow the nose to move too f:
directionslly without correction and then they usually overcontrol badly, holdir
opposite rudder too long and this allows the airplane to diverge strongly in the
other direction. By this time the new t.w. pilot is out of phase with things an¢
is falling farther and farther behind directional control. All this time the
girplane's speed is decaying at a progressively faster rate and this in turn is
affecting rudder response.

I feel the REAL value of taxi testing a new airplane is that it allows the pllet
to become familiar with directional control requirements at constantly chenging
cpeeds. Obviously 1t is alsoc of value in checking gear alignment. I think most
experienced T-18 pilots will agree that the new pilot should not get up to 50-C
mph and suddenly yank off power., This puis you in the worst possible situatioa,
becausa 0f the rapid rate ©f speed decay and rapid change in ruddcer response. It
makes a 1ot more Gense %o gradually increase faxi speed in 5 mph inerements,
gradually reducing power to idle. 40 to 45 mph shonld be the absolute top limit
of taxi speed. Don't advance your taxi speed bracket until you anre truly competw
ent to go o bit faster. Don't uge brakes for this practice unliess its really a
necesclty. Conslder taking a t.w. qualified ipstructor eleng with you on some of
your taxi runs and let him ctitique your proficiency. It's perfectly legal to da
so. It's legal to even take hin a}ong on flites, If he iz a bonafide crew member

One other bit of advice to the now T=Y3 pilot: Mon't flare the nirplane until yo
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are within a couple of feet of the runway. We've had sdévéral *incident" ahd
accidents that began with a teo high flare, Most T-18s will pitch the nose down
briskiy at stall. Even at 10 mph sbove stall the stabilator beging to lose power
to ralse the nose (without power) at the same time the very -high sink begins.

If this high sink is sllowed to start and the nose is falling thru rapidly at the
pans time a hard bounce, or series of hounces, leads te dlg problema. If you
make your flare and aren't on the ground in a second or two, play i1t safe and go
exround. ’ ’

That 's the reason that I favor s wheel landing attitude for ssw pilots and still
enether reasen for uslng full flaps.
judgement of flare altitude., & slipght ricochet from a wheel landing doesn'i put
one in s hazardous recovery siiuation. In case of dovbiwpunt-go around!

Itwe used the term Mtall wheel gualified”, In essence, this rezlly means Meompete -
nt %o control the airplane in cross winds or other directional divergence conditio-
ns". Be certain that you can control {any) tail wheel airplane in cross winds

clear down to zeroc wph.

Dontt feel that I am'ialking down™ to any of you with the above advive just
because l've been fiying almost 5C years. I'm not, It's just that any tail wheel
airplane is a different kind of critter and when you give them cmuse to bite you
they'll just do it quicker in a small, qulck coupled, and responsive airplate
like the T~18.

I did a little instructing of a friend of mire on an American Yankee last year.
I had never flown ocne before and was surprised to find that control response and
sipk rate characteristics were guite slmilar to"the T-18. A couple or three hours
of takscffs and landings in one might be a good way to warm up for T-13 flying.

In 48 years of flying I had never adcidentally grougd looped an airplane until
last spring in my ©~18. I had a 20 mph crosswind 90" te my right to my directlon
of movement. I was taxiing on a parallel taxi strip at about 5-10 mph when my
right shoe got ¢aught under the top flange of the rudder/brake pedal. . In the
second or so that it took me to get my shoe out from under,it had weather-cocked
into the wind and there wag simply no stopping it ever at that low speed. I wasp
amazad at how fast it went around. If I had been going 5 mph faster I'm pretity
sure it would have scraped the wing.

i'm blocking in & triangular area Jjust below the toe rest on my new airplane,
wging hardwoog blocks. This might be worthy of consideration of you new builders.
It's a real pain to have to do any kind of work down under the tank and panel,
so anything down there that you can do now will be mighiy worthwhile.

REMOVABLE FORWARD FLOOR : Dan Dudash, #641 Cartwright, N. Helidywood, C4&, 91602,
may have the rignt jidea to get at things up under the tank and panel. He has a
removable forward floor. He built most of his airplane in John's shop and when

he came up with the idea John said okay. He put a nel plete at every other rivet
nole. I'm sure he also made the L stiffeners {extrusions) removable, as this wowld
aliow complete access to romove the tank,if thai became necessary some day. Thoge
same stiffeners mount the rudder pedals and brake eylinders. Those ars low maint-
enance items, yes, but tanks and fuel systems frequently give problems.

INSPECTION PLATE ABOVE TANK: Several builders have lnstalled a circular lnspect-
Ton plate above the fuel guontiiy sender on the top of the tank. I know of
geveral T-18 owners that have had sender trouble and had to take the tank out to
get at it.. I you install such an inspection plate, standard practice would call
for an 040 doubler riveted to the bottor side of the skin., FARs area't specific
about rivet spacing unless you follow “patches™ for a pgulde. Take a lock at a
factory built sirplane's inspection plates for a guide in this respect..

...lo...

Vigibility is much better, along with better |
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FaA HANDBOOKS : The FAA replacetd the old CAM 18 in 1972 with 3 greatly expanded
handhooks- for airframe and power plant meéchanies. You really ought to have all
three handbooke in your shop library if you are going to build and then maintain
an airplane, You'll find the accepted and approved method of fabricating or of
maintaining nearly every comporent of an airplane or engine in the three volumes,
plus proper use of toois, inspection procedures, etc. Bach volume containa about
500 pages and are profusely illustrated. All thrce volumes malkke a 4" high stack
and are letter slzed.The YAirframe and Powerplant Handbook" series are titled
Powprplant Handbook EA-65-12) priced at $3.75; Airframe Handbook (EA-AC-65-15)
is priced at §4; The Gereral Handbook (EA~AC-65-9) is also pricec at 84, -dnd all
are available from Aviation Maintenanece Foundation, Box 547, Berthoud, Colo.
80513. I don't know whether those prices are stlkl valid or not, or whether they
will ship GOLi. These hocks may slso be avallable from EBAA HQ. At any rate J would
strongly urge you to acquire all three volumes. It will not only upgrade your
proficiency and education, buil alse encourage a prefessional approach to problews
encountered building your F-18. Ve, might remember that most of the regulations
and standard practices are predicated on service experience thru the yesrs and

a lot of such knowledge was the result of blood being shed by someone.

Addendun to Bob Piel's Blectric Flaps:I just ran across a note I made, which
identified the electric motor and sector gear as frox a '73 Olds. ‘The switch wasz
from GM angd is a tall gate window switch, as used in station wagons. The mounting
plate for the whole assembly was .032 and was riveted to fore and aft extrusions
usett to stiffen the baggage comptt floor.

GABIN HEAT VALVE ¢ In wesponse to my request for some of you ¢ send in detalls

on their c¢abin heat or carb heat walve,GALE ABELS, 1226 Pennsylvania, Boulder, CO,
80302, came to our rescue in fine style. He sent in twe beautifully drawn sheetse
that were equally beautifully lettered and dimensioned. This was his installation
in his AT-19 (Which by now needs no intrcduction). We're very grateful to you,
Gale, for such excellent drawings and we're egually grateful for your prompt respon:
I hope your example will inspire some of the other iroops out there to send jn

at least a hand-drawn rough sketeh of their cardb air box or their cabin heat vaive
I feel reasonably sure that almost all those T418s out there flying have one or
more of the above. If you don't guite feel up to drawing scmething lile that, how
about a litile sketch of your firewall, showing where you mounied the fuel {ilter,
voltage regulator, engine control cables, et¢. We're carrying the iwe pages of
Gale'es drawings elsewhere in this issue.

Electrie trim motor source: Dr. Harloc McKinty, 1310 Idylwild Dr., Lincaln, Keh,
6550%, came ihru on this one. He writes, "] came across this ad for the little
reversible trim motors. I called out there and they have 1350 of them for $7.21
apiece., I am buying one as a spare, &s I already have one of the Chev 67 Camare
headlight eyelid motors. The place that larie is referring to is the “Surplus
Center, P.0, Box 82209, Lincoln, Neb., 68501. The item 1n guestion is identified
as a “slow speed geared DC motor, Isem #5-963" 12-27 volts, 5 rpm, DC, gear red-
uction. High speed, very low current metor drives output shaft thru precision
gear train. Cutput speed 5 rpm or less at 12v. but at high torque. Al ball bearing
fully reversible. Overall size 4 1/2 in. x 1 /4 in., Shipping weight 3/4 1b.
price is FOB Lincoln, so you'll have to zdd shipping costs. Sure sounds good, It
has a meounting flange tc bolt it on the bulkhead. They will ship COD with a 30%
deposit. The HP may be a 1litile on the low side as compared to the Camaro motor,
but I reaily don't know whether it is or net. On the '6£7 Camarc motors: Corey

Sylvester, 304 Alecott, Louisville, KY, 40207, tells me that he was able to fingd
several .of the Camaro motors in his area, and for less than $20 ea., itoo, It secms
that oenly the large GM dealers in the large cities are hooked onto their computer
sc probably many small Chevy dealers may have

the -

severnl s5till 1n stochk, sc beat
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On the previous page I mentioned Corey Sylvester. (orey and I met by phone the
past month and discovered we had several things in common in addition to our
mutual admiration of the T-18 design. Corey worked as a machinist several yeaps
and made some good investments and retired sarly, I lsarned that he has built 1
different airplanes of various types. Now he's enjoying helping others in the
Louisville area to get their T-18s built. He zlso has a cirecle of friends that
are quite skilled in the various phases of airgraft building and they, too, are
retired., They have proved to be guite a help to Corey and others in the area.

One of them in particular i1s a retired master welder and some time back he offered
to make up Coreyls landing gear (long) for him, just to have something useful to
de. In jigging up for it and buying material he found he could make five of them
for but little more than the first one, s0 he went ahead and made all five. Corey
“-i$ using one - and he has four more, Corey will sell them for him or a first come
first served basis and the price is a very modest $250. They are to plans and

. are TIG welded, magnafluxed,and heait treated to specs. I assume they are also-
painted, but Corey didn't say. He also has one or more engine mounts, but Itve
misplaced my notes on those,.....That's not a1l yet, tho., (Lost my notes here, too,
Corey has a mill and a friend in the steel business and if anyone is having any
difficulty getting steel for the C wing fittings he'll be glad to crank out a set
for them.....0ne probiem, tho'; Corey is going in to the hospital in early Jan.
for some tests and his doctor tells him he possibliy might be in for a month, so
there may be some delay. If you care to write him his address is 304 Alcott,
Louisville, KY, 40207 and his phone is 502/ 896=6466 . Don't forget the S/SA if
you write.

Corey also sald one of the local builders there that works for IBM was transferrec
to Calif. and was also having to sell his WB T-18 fuselage. It was built entirely
froy Ken Knovles parts and is riveted and up on the gear, has the dynafocal motor
mount, tail wheel installed, part of tail complete, pius other parts. He will
sell for $2400, which is less than his investment in parts. Corey is acting as
agent, since the owmer is already in Calif.

Bill Johnson (whose article on his airplane with the HBJ2 airfoil dis in this
issue elsewhere) just sent me the how-to to extend the nose rib 5", but I can't
run it this issue. account time. He also sald he plans to sell his retractable
gear T~18 shortly. Blll didn't say so, but I'm going to guess that the urge to
build another T-18 has become overwhelming. I don't know how many times I've
heard T-18 bullders say, "7 sure would like to build another T-18, now that I know
what I'm doing', Bill's phone no. is 206/ §52-7914, in case you'd like to call
him for detalls.

Dan (ulhane : Last issue I wrote of Dan's losing his 7«18 in the tornade that hit
Bradley Field, Conn. Dan called and gave me the details. The only salvage was his
landing gear, wheels, tall wheel, and engine. The rest was smashed into junk. The
engine had fins on one cyl knocked off, too, and it possibly may have a bent crank
flange. Fortunately he had it insured for #8000, so he feels he can replace it,

so he won't be hurt too badly, if any. He was very grateful to learn that so many
had sent donations and were s¢ compasslionate towards fellow bulders, but he asked
me to return the checks with his heartfelt thanks, He said he wouldn't have felt
right about taking the money even if he hadn't bheen insured. I'11l return all check
as Dan requested and we'll all hope he can get a T=-10 into the air again soon. He
sald he wasn't all that keen to spend another 8 years building, but that if he
could find a really good partially finished project for sale that he might go tha
route. He did say that the insurance co. rep called him und ssid that if he wantead
to buy the salvage that it cost him $2000. That's a good price for an engine &
landing gear-IF the engine's okay, Aircraft insurance is very expensive unless -
one has a loss it seems. I carry a not-in-motion & liability policy on mine, even

tho! it's hangared,
~la=
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The last T-18 newsletter was published 13 April '76. At that time
it was felt that almost all the necessary material for T-18 con-
struction had been covered, so it was decided that the most press-
ing need was to use the time to condense and update all the prev-
ious newsletters,

This had become a necessity, as the original master stencils
were getting pretty well worn out after they had served nearly
1300 plan holders so well.

When Lu and I published the first newsletters in 1963 a consider-
able amount of our efforts were directed towards locating materials
and suppliers, tools, etc. A lot of this wmaterial has been obso-
lete for some time, so has been eliminated in the new condensed
version.

This gives a small wmeasure of relief to the Sunderland family after
15 years of faithful, unselfish service to fellow T-18 builders.
At Oshkosh this year Lu told me he still gets an average Qf 5 or 6
letters each day from T-18 builders!

To introduce myself to some of you, I'm Dick Cavin (#16). I ,
reluctantly said goodbye to 35 years as a pilot for Braniff Inter-
national when I reached the Federally mandated retirement age of
60 two years ago. Since then most of my time and effort has been
occupied building and flying T-18s and writing the newsletter for
EAA Chapter 168,

This has given me time to consider some of the newer aspects of
T-18 building that have been used the past few years, so I've
volunteered to give Lu a hand on the newsletter for several issues.

Our EAA chapter recently purchased an offset printing press, com-
plete with plate maker, and as we print about 300 newsletters
each month (of about 20 pages per issue), we also buy our paper
in bulk, We also take advantage of bulk mailing rates, which are
only around .08¢ per issue, third class. As editor, I have been
given chapter approval to make full use of all these facilities
at a very nominal cost, which will cover future maintenance, etc.

All of this translates to the ability to turn out very sharp,
readable copy, fully 4llustrated with pictures, at a very low



45
E=

Page 2 T-18 Newsletter

cost per issue. The T-18 printing and mailing fund is close tao
depletion, so we are asking for donations from all of you, as
subscribers, to get it off the ground. We are asking for a min-
imum of $3.00 per man and hopefully this will take us through
around 10 issues if we watch our costs closely,

As in the past, we need your input if we are to maintain the high
quality of the newsletter, Remember, an editor has to have
"reporters'", He can't do it all, so we earnestly solicit your
story, as long or short as you care to write. If you type,  fine,
but if not just sit down and scratch out your description of the
subject matter, just like you were talking to a buddy over a cup
of coffee. Don't worry about the spelling or punctuation, etc,
We'll re-write it if it needs it. Don't consider any item (abont
the way you solved a problem) as too trivial to mention and don't’
assume that "everybody knows how to do that™! ‘

There have been a lot of changes take place since the T-18 design
left the runwav in 1962, In the intervening 16 years the airplane”
has gradually evolved into a rugged, reliable, high speed vehicle,
with a capability that equals or exceeds the finest, most sophis-
ticated factory builts, costing many times more.. About 250 have
been built to date, with at least that many more somewhere in the
construction process. Mandatory changes and "ADs'" are remarkably
few, certainly a tribute to the design expertise of JOHN THORP,
Many of these airplanes are approaching the 2000 hour mark and
several are well past that figure. Some of these 'high timerxs"”
have done most of their flying from rough, unimproved landing
areas, which is even more evidence of design excellence. Surely
an aggregate total of 100,000 flight hours would be on the con-
servative side. Even the accidents have shown the T-18 to be very
"survivable', as long as it isn't a stall/spin situation.

The rugged "A" frame landing gear and heavy members and attach
beams from the seat back forward are mainly responsible for pro-
tecting the occupants from serious, or fatal injury. The out-
ward curving shape of the fuselage in that area is also a potent‘
safety factor, as crash researchers have discovered in Ag air-
craft accidents,. '

With the gear acting as a'pylon", with the engine hanging from

one side and the rest of the structure from the other, very high
G forces on the airframe are greatly softened and slowed up, thus
allowing gradual deformation of the structure, the key to survival



#45
Page 3 T-18 Newsletter gt

of high G impact, The A frame gear's ability to soak up huge
amounts of energy before failure also validates its unique role
as an aeffective barrier to prevent the engine from smashing thry
the firewall and crushing the cockpit occupants. I know of no
other single engine design that has this very valuable safety

feature.

The T-18 basic design has givan rise to a whole series of modi-
fications, greatly widening its appeal to potential builders.
From its starkly simple 'plain Jane' beginning we have seen horse-
power go from the almost extinct 125 hp. GPU to over 200, with
constant speed props added, along with gear fairings, flaps,
pressure gowling, canopies, and fuel in the wings. Fixed and re-
tractable tricycle gear versions have appeared and also a couple
of retractable conventianal gear examples have been built, one of
which was a single place. Several 3 place copies have surfaced,
too, with jump seat capability to carry a child. Two inches more
width at the cockpit is provided in the so-called "wide body"
medification, that LY SUNDERLAND initiated. Cockpit comfort has
been greatly enhanced with the addition of electric trim and
electrically driven flaps, along with moving rudder cables to the
outer walls of the fuselages. This allows both forward and rear
tunnels to be eliminated, thus elinpinating a universal complaint
about the very cramped and restrictive leg room area. The 3"
dia, aluminum tube between the seats, that encloses the push-pull
tube, makes a gig_difference in comfort at the hip level, too.
All these things add up to increased enjovment of long cross-

countries,

The astronomical cost and unavailability of hangar space has been
the motivation for LU SUNDERIAND's folding wing design mod and no
doubt those factors will mean that more and more builders will be
forced to go this route if they are able to justify the increasing
fixed costs of airplane ownership. Average hangar rent in metro-
politan areas is around $100/month and that $1200 per year will
buy a good radio, or lots of gascline, plus pay for insurance

each year! [If the take-home idea repels vou, a very practical
alternative presents itself in the sharing of hangar_ space. In
many T hangars just folding one wing of a T-18 would make it fit
under any high wing Cessna easily. Four T-18s with both wings
folded could share a single T hangar, with room to spare. Maybe 5,

Let's stop and take note of an irwportant fact: All these modi-
fications have added weight, so each of those 86 square feet of
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wing has to work harder. Not only does the stall speed increase,
but the former aerobatic capability is drastically compromised
(or been wiped out)}! Fifteen pounds of weight are added by the
wing folding.

The light, early day T-18s are known to have good spin recovery
characteristics, but be aware that a large 'gray" area exists

when we depart from the proven norm, so extreme caution should be
observed in attempting maneuvers. If you have an overpowering

urge to stretch your neck and break a few blood vessels in your
eyes and brain, why not be sensible and do it in an airplane that's
truly built for it? ’

As mogt of you know, new airfoils that are capable of higher
1ift and less drag are not only on the horizon but are here,

MR. THORP is in agreement that we should'pursue the testing of
these new airfoils with the very worthwhile goal of lowering the
stall speed, T '

_AIRFOILS

BILL JOHNSON is an engineer for Boeing (Seattle ) and he has done
a lot of testing on computer-generated airfeoils. He applies a
miXture of polyester resin and microballoons to the wing of hig
T-18 and sculptures the variotis airfoils td shape. He then goes
out and flies the airplane to prove or disprove predicted per-
formance, Not only has he been able to apparently reduce stall
speed to slightly over 50 mph I.A.S., but also to fly the air-
plane at angles of attack as high as 25 degrees. Such an angle
for landing wouldn't be of any advantage with the present gear,
of course, but it certainly points the way for safer, slower
approach speeds. Think what that would mean if you were forced
to land in a heavily forested area.

NASA has also been doing their homework on such airfoils and
results to date show great promise. The pace of such research
is quickening, so the coming year may yield some very tangible
benefits. In our next issue we'll publish the coordinates of
one of the most promising of these airfoils.

In our little review of T-18 evolution let's look at an important
area, that strangely enough hasn't received but a very minimum
of publicity: This is the maximum use of Matched Hole Tooling
through purchased parts made from master tooling. Practically
every part on a T-18 can now be purchased and with the assurance
that it will mato with adjacent onos,*
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T personally believe & lot of people are choosing the Varieze to
build for the reason that it not only goes fast, but they believe
it can be built by them in a ghort time. The years have shown
that a large number Tof 1 projects are never finished for the simple
reason that they take too much time to build. Family tolerance
and enthusiasm reaches the vanishing point when too much time
elapses. I think this has been the case with many of thg early
day T-18 plans purchasers, or else many, many more T-18s would
have flown by now, I'm also sure that a considerable numper '
realized (or thought)} they were in over their head when they
tried to make heads or tails of their plans for the first time,

We now have several "storekeepers'" that can supply 99% of the
parts yvou need to build a T-18, either complete or partially
fabricated, so a truly giant step forward has been taken., Sur-
prisingly, very little publicity has been given to this phase of
homebuilding. Let me give an example of what this really means
in time saved,. '

MATCHED tole Taafnls —CURERZ s ASSRIBLY
-ast summer I made up an outer wing for the 18 in a little less

than 16 man/hours! Two davs work, i1f vou pleagse. A weekend's
work as another way of looking at it. Laying out the skin,
‘drilling it, bending.it, and dimpling took 3 hrs., 15 min,, build-
ing the spars and attafhlﬁg the fittings took 6:45, assembling the
ribs, spars, and skin (by drilling skins and spars together)

took another 2 hrs. 15 min,, and riveting took up anpther 3 hrs,
for a total of 15:15, A very relaxed pace was maintained, too,
not a hammer and tongs effort.

The pre-formed ribs, with holes punched, were purchased from
KEN KNOWLES. I had previously laid out a wing skin template, so
T used it, but the scribed and center punched skin can also be
purchased from Ken, so I did not include the time spent making
theg template (One of Ken's skin layouts could actually have
been done in a little less time),

Bending the wing skin is dogg;g; cfgggiﬁémthe "false' line of
rivet holes on the bottom skin to the line of rivet holes op top
of the rear spar. A 2 x 6 was then laid spanwise on the top skin
and pressure applied (gradually moving towards the leading edge)
until the leading edge radius exactly fits the contour of the ribs
at that point. T got lucky and hit it the first time, but it
concelvably’ could take a half hour or so to bend, un-cleco, check
for £it, ‘re-cleco, etc. You need to be careful not to over—bend
so ''sneaking up" on it is a wise procedure.
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Some people have used 27 x 6 longer than the 47 skin width and
laid certain thickness wood blocks on the floor underneath the
projecting ends of the 2 x 6s, so they act as "stops' to prevent
over-bending. It's also good practice to mark the forward edge
location of the 2 x 6 gach time it's used. This keeps it parallel
with the L.E. and lccates the pressure point, teoo. - You may
possibly need to *'shim up® your 2 x 6 in the .center; since more
bending  takes place at the outer iwo ribs than in the wmiddle two,

When checking the berdiﬁg of the skin the best procedure. is to haﬁé
the gwo center nose ribs clecoted to the Ffront spar, so that the
unit can quickly be re-cleesc’ed to the skin ard checked., If skln
fit looks okay on the Lenaer two then slip the outer two in, -
cleco, and check them, too.

Again, be cautious. A too sharp leading edge can mean the alr—‘;;;
plane can be prettv-nasty at stall. It can mean you'll have. a;

wicked wing dropper at stall {maybe starting a spin) if you alsol
get a little #list in the panel. T never cease to be amazed at

how. little "massaging' of the traillng gdge of the aileron isi® Lo
required to correct a considerable wing heavy condition. (It!S:»}:;

so little that you actually can't see 1t )

When FPANCIS RILHARDSON and I joined fsrces last year to build
two sets of folding wings we checked and re-checked our leading
edge, skin bends about 4 times each nanel, be1ng careful to get
all 6 sklns with matching bends.
D BTG SOLE TR, WINES

ancis and I used a Jigiess methad of wing assembly, that I
believe is best describad as Modified Matched Hole Tooling. All
skin holes are pre-drilled and all rivet holes in the ribs are
pre punched, too, but no holes are pre-drilled in either the front
OX rear spars..- When all the ribs, skin, and spars are cleco'ed
together we lay a large level on top of the front spar, carefully
leveling it. The level! is then placed on the rear spar to compare.
When the two readings are identical the wing is square, with no
twist. Be aware that vou should take care to exactly align the

#4585
i

oas

level parallel to the spars to get an accurate reading. At this: ...

point clamps are attached tot he ends of the spars, holding the
skin tightly in position. Now thru the row of spanwise holes in
the skin the spars are now drilled and cleco'ed.

Prior to drilling the skin, while it is stlil in the flat condlt— o

ion and has been scribed dﬂﬁ center punched, take: time to check
your hole layout for accurscy. First measure from the lower left
corner punch mark to the upper right corner punch mark. Now
compare this distance with the wmeasurement from the lower right
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corner to the upper left corxrner. This is sometimes called "X
checking and is a very accurate way to check for sqguareness. You
are actually measuring the hypotenuse of two triangles. They

should be equal,

This might be a good time to remind you to check your sheet alum-
inum in the same manner, if squareness is essential to the part.
You cannot safely assume that the edges of the sheet are parailel
to each other! Francis and T found at least half of our sheets
out of square when we were laying out our folding wing skin
templates.

RWETME L idas

We found that riveting and bucking on the outer wing panels
(standard wing) is easier to do with the panel standing vertical,
with one end resting on the floor. The outer folding wing is
something else, It takes a really long arm to reach far enough
in to buck the #4 rib from the end. You might want to use blind
rivets here or get a bucking bar with a long handle. Personally,
T'm very reluctant to use Pop rivets anyplace except where the
space for a bucking bar is very limited. Without goning into
greater detail on Pops here, just consider one point: Pops are
known to loosen after awhile, Also well known is the fact that

a loose rivet will pop paint loose all around it. Ask yourself
if it is worth it to spoil a paint job,

N SR

On the folding wing we wrapped the skin chordwise, which requires
a skin joint, unless yvou can find a 6 ft. wide sheet of aluminum,
We chose to make a hutt joint over one of the ribs, which in

turn required a double width flange on that rib. A simple lap
—Joint would have been much guicker - and better, too, but we
didn't know that then.

Our double width flange was a separate piece, of .040, riveted
to the "web' part of the rib, with rivets spaced about every
1/2". Bend relief cut-outs were made at about the same interval,
so obviously it was a time consuming job. The .040 flange did
not give the degree of lateral rigidity desired, allowing a
slight amount of spanwise 'rocking''. As a result Francis' out-
board skin wound up with a little "oil can" in between the spars
adjacent to the splice joint, I lucked out on my wings, but as
a result of this experience I would strongly recommend using a
lap joint, even tho' it theoretically might not have the eve
appeal of the butt joint.

I would further recoumend you purchase the big steel attach
fittings from KEN KNOWLES, unless you have access to a big metal
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cutting bandsaw and have a buddy at a stezsl company that will cut
you off the 6 blanks of the thick 4130 steel plate needed.

You'll also need a buddy at the heat treat plant, so that you
won't have to pay the minimum heat treat poundage fee.

I further would recommend you buy the entire folding wing package
from Ken; skins, ribs, spar stock, push rods, bellcranks, ailerong,
flaps and fittings. The total cost really shouldn't rattle your
cage. Look at it this way - the folding wing will completely

pay for itself in about 2 years! Further, you'll get all of your -
money back again when you (or your heirs) sell the airplane some-
day down the line! M

Now if that isn't a truly handsome return on your money, I'd

sure like someone to show me annther investment (in these days of
galloping inflation) that will even begin to approach the hand-
some dividends of a folding wing., Furthermore, what other invest-
ment will let you have that much fun in the meantime, too?

Had you ever really stopped to consider your T-18 in the light of.
being a good investment? Have you noticed that when T-18s and
T-18 projects are advertised in Sport Aviation or Trade-a-plane
that they are only advertised one time? I think that pretty well
establishes the T-18 as pretty saleable., It's an open secret
that all makes of airplanes are appreciating in value at a pretty
handsome rate - from 10% to 15% per vear the last 2 or 3 vears.
That rate pretty well parallels the annual increase on new air-
craft. Would it shock you to learn that Cessma's 152 trainer
carries a price tag of almost $20,0007 And a new Bonanza around
$100,0007 Does all that change your viewpoint towards what you
are investing in your project? It did mine. When I took note
that my savings were shrinking by at least 10% per vear, due to
inflation, and I was losing 3% in the exchange between the 7%
interest received, plus having to pay tax on that 7%, I decided
to put my money into T-18 parts, engines, etc. At least I can
have a little fun out of things and maybe break even down the
line.

guite a few of the T-18 builders, including Lu and I, were pretty upset
with the members of the working awiation press at our last two natilonal
conventions, actually the last three., The past three years the aviation
press has studicusly ignored the fact that therce werce /45 T-18s there in
1976, %6 of them there in 1977, and 43 were present in 1977. There was
much made of the fact that 24 VarieZes wre on deck and that does s8pealk
well for Burt Rutan's design, but why the T-18 wasn't accorded the homnor
due it I don't know, I do know that several T-18 builders left their T-18s
at home bhecause they resented the situation the years before,



