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I see T'm still running true to form as far as getting things done

on the ¥-18 newsletter is concerned. The Feb, ‘8% issue 1 hoped to

get cut is now the April issue [if too many other distractions don't
show up tefore T get it completed, Sorry, again. gents, My good wife
says T just have too many irons in the fire all the time. She follows
that statement by saying, "Yes, and some of them seem to get cold pretby
regularly., tooc,

IATE AGdra)

1111 have to confess that my editorial and writing work for Sport Aviation,
Lightplane World, and the Antigue’/ Vintage magazines have Keépt me far "
busier ERET T Enticipated, I've Been going &t it hammer and tonygs since

a litktle hefore xmas, cranking out arcound twenty stories since then.Each
one reguires considerable time spent in research. follow ups. shooting
pictures, doing interviews and then transcribing the tapes, etc. and

es on an almost daily hasis_There are compensations of course. I recently
had to make a 4 day trip to the LAX area and ¢id manage to sgueeze in a
dinner visit with 0ld friends, Dan & Stella Dudash. T alsoc did a story

on Ken Brock, his plant, his Avion /76, got to fly his 2 place gyroglider
(w3 Fun 73, saw his home workshop (unbelievable} and his new T-18 (it
had the most fabulous engine installation I've ever seen on a T-1H). I
also got a quickie look at his "Sweet Marie" T-18 and his award winning
stinson at Corona Airport. Ken has a hideaway cabin out at El Mirage dry
lake.out close to Edwards AFB, where we flew the Avion and the gyroglider
and while we were there Bob Hovey came in to Ken's airstrip in his T-18.
1'1l he going back ocut soon to do a story oo him and to fly Ken Knowles'®
‘super Delta Hawk U/L biplane. Gerri Knowles incanted a voodoo witch's

LAY VisiT

curse on me for getting so close to their howe in Corona and not coming
by. but T had to hustle and get back to LAX for the trip home,

That trip used up four days, plos another week of writing when T got

back and then it was time to hit the road again for Sup 'n Fun, which

used up another ten days. I had to spend 95% of my time with the ultra
lights and new Very light airplanes, new engines, equipment, ebtc.. so

T hardly got to look at the T-18s there, much less visit with the builders.
I did get to spend an evening with John and Lee Walton over dinner,I've
been hot at writing ever since I came back home, along with doing the
usual non-aviation chores, like yard work. painting, etc.
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Wwell, anyway., amigos, T really haven't Bbeen goofing off as you probably
thought and I've had the best of intentions about the WL, T hope to get
out three more issues this year if you guys will cooperate and send in
stories of your labors and experiences building and flying your T-18. If
you can type it up so I can simply do a "paste up” on the page. s0 much
the better,as far as my time is concerned. If you can't, just write it
out in longhand and I [hopefully) can rewribte it In any case. please
keep the accounts coming or our well of information for the NLs will run
dry. Plz remem ber. too., that just because someone else has written-an

agcount of your subject, don't let that stop you. It's af value to new

builders Fo learn Fhat more than one buiider concur with the technigue
or process and have used it successfully,

HELD WaslrEp

I was pleased to receive the survey forms that were seat out with NL# &1,
You alsc are interested in who won the drawing for the Marco HT-800 hand
held 720, It was won by Pete Gonzalez, of Colorado Springs. €Q. We could

ot have picked a nicer guy 1f we had tried.Pete has been a NL contributor
soveral times. He has an D-290 ¢ powered T-1B and he has it out of service

for awhile a< he is jnstalling a turbe in P8, A friend with a computer
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when most of them have to make deadlines T have to rearrange my priororiti-
' chance to do something for the NL
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is now writing a program on all the materia)l that was covered in the
survey forms and once he {inishes that we'll publish results of all

tLhe categuaries in the NL. Probably all of us will be surprised on some
of the items. T've already noticed a variety of propellors and the
different diameters and pitches used. Correlating that with performance
in the various flight regimes should be very illuminating.

In fact. there will ke a wealth of infermation in varicus categories

that should be valuable to the beginner, as well as to the one that has
flown his airplane guite a number of hours, T am somewhat disappointed
that in spite of the fact that filling oubt the survey form was a reguired
item to be eligihle for the HT-800 droawing, that 27 of you fajled to

send the form in. I would like to encourage you to take & few minutes

to £fill it put and send it in pow, Most all of you al one Cime or ancther
have said, "1 really appreciate the WLs and wish T could send something
in, but T can't seem to thiok of anything, etc". Well, now, here's vyour
_______ and Lt truly is valuable info. So
PLEASE send it in_._ . before you forget it again,If you have lost or have
mizsplaced the form let me know and we'll send another.

In case you don't read FLYING or overlookead it the May '85 issue carries
a full page ad on page 4] ahout angbher hand held 720 t/r that sells

for $299.50 postpaid! It carries a 90 day satisfaction guarantee, you

can charge 1t on the Visa & Mastercard, and vou can call them on a toll
free 1-800-238-2300 no. {800-323-0368)in T11.)JTt stores 10 channels and
has a 3 year guarantee, with 24 hour service. It appears to do everything
vthe Narcop HT-800 does and about the only difference T saw was bthe buttons
and controls were in the top of the unlt instead of the bottom. It sure
looks like somegne is giving the long suffering pilot a break, When I
went bo buy the Narco for the drawing winner, they had jacked th e price
up to $600, ilastead of the $476. Said that was only a temporary promo
price. Maybe so, but it sure smelled of ripoff to me. I had several ham
friends iook at it and they said it was identical to a hand held ham

unit that could be bought for $250 anywhere, Anyway this co. is called
STs, Satellite Technoloyy Services and_their address is_2310-12 Milipark
Drive, St "Louis, M, 63043  Just yesterday a friend of mine gob one and
let me try it.It worked great. He has used it in his airplane and had no
problems working the tower 20 miles out. Now if we could just get a low

As a matter of fact, I'm in the process of doing some research on aa
article I'm about to write [or Sport Aviaticn on an all new system that
not only will locate you anywhere with a + 1 ft  accuracy, but also give
you an instantancous course and distance fo the nearest airport or the
nearest large flat field., Plus literaliy dozens of other functions not
available today. It will cost about 5400 and be aboubt the size of a cigar~
ette cacton, Tt's called GEOSTAR. It may be available as eag}y as '86,

Mark that name down, You'll be hearing lots more about it soon,

GEAR INSEECTION ALERT!!!!! BRYANT ROWLAND, 1007 Shell., Midlaad, T, 797035,
91576836617 called me last week to Lell me that {# the process of @0ing
an annual that he had discovered cracks in the weld where the gusset and
the gear leg tube meet.Cracks were about %" long and were on both the
front and hack side on one leg and on the front only on the other, He hasg
about 500 hrs on it and bas never operated of anything but hard surface
The gear is a -long gear. [l thinks it came from Ken Knowles, but isn't
sure, since he bought the partially finished proje~t from an estate in

Las vegas and some of the documentation was incomplere.
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Bryant's as yet unsolved problem is what to do about it. He can get it
re—welded in Midiand (Heliarced). no problem. Tt has to bhe re-heat treast-
ed then and that IS a protlem. There is a heat treat co here in Dallas
(Dominy)that does work for Bell and others_and has an oven large encugh

to handle the gear in one piece. The cost is around $100. Several years
ago- (10 or 12) three of us went together and bu1ltA19ng gears and had

them heat treated at Dominy for $25 for all (the minimam), but we ha@ to
tave them run the second time. as they were very careless with handling
them when they came out of the oven and let them warp. Bven after the

nd go ‘round we had to insist they use a large press to get them accurate.

T called Ken Brock about Bryant's problem, asking h@m what in his opinion
is causing cracks.He said possibly we should be asking John Thorp, but of
course T am reluctant to do that because of John's health. Ken said as
far as he knew that none of the gears his firm made h%ve ever had that
problem, but he was inclined to think that the gear mighi not h?“? been
stress relieved (annealed} hefore it was heat treated. When T visited his

piant he took pains to show me that every weldment they made from eqqine
mountsz to landing gears went into the annealing oven for stress relief
before Feing heat treated.

It's only & guess, but the cracking problem may be a combinatio? of the
locked in welding stress (as above), plus resonance stress,that is concent-
rated at that point, Alsc suspect is the tendency #or the gear to try to
bend spanwise at landing impact, Fven slight spanwise movement abt a certain
vibratory frequency would tend to pull the welded seam apart afFer a ?umber
of cycles. Just like what takes place on a metal prop tq cause 1tsAf§11ure
is Stress x Time, with the nodes of the sine wave crossing at a critical

paint,

any of you discover landing gear cracks please let
us know without delay, If vyou make such a report i@ would ke of value tq
know &% miny of the perticent facts as possihlez aircraft EW and GW, engine
and prop used, whether operated off unpaved Str}ps and how mucb, total
airframe time, who mfg. the gear,any problews with wheel and tire balance
whether any previous problems with bolt shear where LG 1S bolted_to the
attach beam on the Firewall, condition of engine shocg mounts.,.in fact
anything that might affect the gear by unusual vibration.

Whatever the cause, if

CONclS — HEATT TREATING

wWhile it seems that these crack problems may well be only %solated incid-
ents, as we have several T-18s that have 2000-3000 hours with no problems,
but T think most of these like BILL WARWICK's or DR. COTTINGHAM' s have
the shorter gear, so the problem may focus only on the longer gear.

A few builders have made their own gear, some of them using gas welding
only, but T don't think it would be safe to assume that they wculd‘be
immune from the problem just because they weren't MIG welded,Altho’ you
can't easily inspect the back side of the gusset area, you sbould @ake
regular and careful inspection of the front side, using 2 bright light
Iand magnifying glass.

SIf any of you have opinions ox suggestions on ?h§5 sub]ecg, 1'd ?ppreciate
‘hearing from you and if you don't want your opinions Qublasbed I'11
icertainly respect your wishes, or I'}I simply say it is an anonymous
opinicn, The first problem surfaced in New Zealgnd and was reported on

.in previous NLs, so you may want to review the information,
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&& Comments on survey: T receised several constructive suggestions on what
the survey form should have contained to be wvery valuable to a new
buiider. One such was., “It would be most helpful if builders would

record what size gas lines are used, the AN no. of fittings, what kind of
wheels and brakes used, whether brake cyls, have own reservoir, whether
they used Nyloflow brake lines or the older type,what kind oil cosler
uged, where located, eto.’ T well understand new builders needing such
info desperately as they approach each new area. but I'm not sure 1if
most builders would take crhe time to fill owut the survey. I guess one of
the facts of life are that most people strongly dislike filling out forms
of any kind and also have arn aversion to writing, I had toyed with the
idea of another survey this year, using one of the new STS radios in an
incentive drawing again, but I rather doubt if the respose would be worth
the cost to our treasury, wWhat o you think?

§
Ferhaps many of you that are new builders and aren’t familiar with all
~,|the specific information on such subjects that
Spryuce % Specialty catalogue {54 cost pefundable). §'d recommend it Also
TONY. BINGELIS' monthly article in SPORT AVIATION is also a veritable gold
mine of such info.

His two books are also worth their weight in gold to
a builder His monthly articles go back guite a few years. I sure wish
3lle or EAA could put all that info in book form, It*d cost you a small
(Gfortune if you had all theose articles Xeroxed to put in a handy-dandy
shop manual, T Jfust can't say enough in the way of praise for Tony's
skill and dedication in writing all those things and for thousands of
hours of research he's dore on them,

Toaly

In addition to all the hourg above that Tony has spent making life 3 lot
easier for his fellow man. he's also spent a 1ot of his time making
designee inspections and as a chapter vfficer. I would like to inaguire of
you as to how many of you are Chapter Designees? 1 am in the process of
preparing a short series of articles for the EARA magazines which wiil
cover the history of ths Designee program, its purposes, its deficiencies
its benefits, its total value to EAR members everywhere, and what is

in the planning stage for its future. I have a 2 inch high stack of coples
of letters sent to HO in response to a gquesticnaire fthere's that word
again),and I'11 be building Ehe articles arcund those questionaire replies.
Worldwide, EAA has over 800 ¢t .lers more or less active. In thegpry at
least, EAA's primary function is education of the new builder, with all
other functions secondary. and an pld story is a new or prospective builder
joining EAA to get help and knowledge from experienced people in the
building of his project_ Marv times he gquietly drifts away because he does
not find what he came for...and spent his money for. When we join EAA we
take on an unwritten contract that says that in exchange for the help

and experience we receive now that down the line we"ll agree to repay

that debt in kind, williag and not under complusion., so let's not forget
we have a debt,
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pete Rashford, Rt 1, Box 152 E, Morrisville, NC, 27560 put

T-18 over on its back in a sandy field and slightly sprung the fuselage
but not much slse damaged Has and ID-360 eng & C/8 hartzell (undamaged)

and will sell all for £11.%9%0 or might part out, Mo time to rebuild,
_his . phone is 819/ 467/0725, Give him a call for further info,

& STANDARD DISCIATMER:As always, in past, present. & future newsletters,

would 1ike to make you aware that information presented is only in the
light of a clearing house of ideas, opinions, & personal experience acc'ts

|Anyone using thesge ideas.ep%ﬁions,etc Do Svar ﬂ;@ﬁﬁ_daid DS RET AN Kt
Plsg. IHELEIRE N ASSTN GBIy 98 L4 friaTh 15 SEPIESSE ot s Dlres
i o5 TRy KIS ASHAST AN Yags,

| FOR SALE:
kis
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iz contained in the Airgraft
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_yHT WING ?ngs:) Here''s some good news that many of vouw have looked
forward to for guite some time..... JOHN WALTON has finally completed

the plans and manual for the integral wing fuel tank and it“s GQREAT:

It has been proof read by several pecple and now is at the printers

and will be available by the time you read this. Tt's about 25 pages

of detailed how to do it, step hy step, which includes several sheets

of drawings. In case you haven't seen John's airplane at 0SH the past

couple of years,he bhas all the extra fuel in the outer wings in the

leading edge 'D' section, He has tested it thoroughly for over two

vears now and has never had any problem with it. He carries an extra 12

1

gals each wing (24 gal,) and with the normal 28 gal. fuselage tank Lthis
gives him a 1000 mi, range with a 3/4 hr. reserve @ 8 gal_ /hr burn.In

fact, John says this is more fuel Ehin you really need, &5 he <an go to
either coast with only one fuel stop and 5 3/4 hrs. is longer than most
people want to sit without a pit stop, He further says vou had better have
Temperfoam seal cushions, too, You can order from Ken Knowles or direct
from John (5726 Boyce Springs Dr., Housbton, TX, 77066) or call him nights
2t _713/440-8093, The cost 1s %I@ ppd, @nd John §ays aoything ovEr oonT

E% will go into the NL kitty. It would make a good investment to add to

T Wik FIANS READY ==

your plans even if you never use them, This particular writeup is on
CW, but it could easily be adapted in principle to the st'ad T-18.
SN THARKS, JIOHN,
FOR SALE: John Walton also told me that he z3till has a near perfect
Sensenich metal prop that has been vibration tested by Santa Monica prop |
shop and has about 100 hrs on it and is in excellent shape,It ig just
about ideal for a 12%-13% hp engine, On his 150 bp eng. it didn't have
enough pitch to keep the engine from overturning. It is a 768M-8-8-72
and is a 68 5" dia x 72" pitch {5400}, John also had a machine shop make
up 4 sets of pin extractors that easily remove the main wing attach pins
at the dihedral break, He has one set in his airplane and just sold ancther
set, so has two left_ It cost him $49 per set and that's what he's asking
for them, Has no plans to have more made alter these gone. These extractors
are not in the CW plans, so first come first served,
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f Tohn also told me a little rrick he used to make the standard wing tips
conform to the NEW aicfoil shape. He makes a male plug of halsa {or Toam
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PAUL KIRTK REPORT IN NL #6G1:

last
-18B,
May 13th will fly into the

T

NL. I'd like to encourage you to also submit
Incidentally, Pavl's T-18 is now out of the test
paiat shop at Maauoketa, TA,

phase and  on

Several people have commented on the very
excellent and professicnal report Paulkirik did on his alrplane in the
such a report on YOUR

to get all duded

RUSSELT, ROSS,

up for its OSH debut_wWatch for it

Box 31832, RR 1., Sioux City, ITA, 51108, wants to

ol Sale Tehpe

many early 0-320 Lyc owners are sEill using 77167 valves &
what results? Wants to use a /5 prop on his T-18
what blade dia. {smallest)
ground clearance with the st'd gear. {Gear extensions are a bhig help)
alsc has the following
splaner,
SLN-21 mags with gears and an oil cooler.

if so with
at
that they have used, as

______ Rattray cowl,
SLAN-20 mags sell

prop extension,

2 fikerglas seats, 2 of trade He wants 2

know how

is concerned about
he's concerned about

He

From HANK STETGYHGA:

SOMF._FINE TIPS

Dear Dick,

Good talking to you a week or so ago. Thanks much for sending newsletter
#59 so promptly. | am sure I am up to date on the pewsletter dues,
however, 1 am enclosing a check to ensure the possibility of winning

the Radio. I wouldn't want to miss ouf on that

On T-18 tailwheels, some fellows are using a Maule ftrame and a Lang

TaL WIHEEL

wheel and tire. A spazer is needed to center the whee]. This Tashup
15 considerably Yess costly than Scott. Hosenhan master cylinders work
beautifully. Many builders use 1/8 inch NYLO flow tubing with Swage
lec fittings. Some fellows think 1/8 inch tubing is too small, but
believe me, this system works great. This system has proved entirely
satisfactory on many T-18's for the past 10 years

leak free and trouble free.

or mora. Completely

As for horizontal trim, [ used the 67 Camero Rally Sport headlite motor

gasily shaped) to fit the airfoil at the tip and then puts the tip over
the top of it and applies heat to it from a heavy duty hair dryer. This
softens the fiberglas so that it can be stretched and reformed to fit the
male mold. In case vou didn't appreciate this fact before fiberglas is
heated. There is a .imit to its movement, tho'. One way to do the above
op'n is to protect the mold with Saran wrap and lay a 4" wide strip of
glass cloth clear 2round the puter edge ot the mold and wet it out with
resin, The two halveze of the old tip are split apart and laid on top of
the wetted strip ars taped in place. After curing the strip, which is now
holding the two hal.os together. more glas and resin are added on the
outside at the "Gap® to fill the depression and further bond the halves
together, flush sariing the excess after cure. The foam can be left in
the tip if desired “or additional strength, Care should be taten when you
i install any wingtir in corder to get both tips on at the same angle with

the wing or else ve. will have an airplane that wants to roll,

FHere's a little tiz from KEN BROCK that he showed me at his house: He takes
a 10 oz 12 ft, pieze of heavy twine around with him to do a check on !
how well someone's "-1B flaps are mounted on their wing. Wrapping it around
the wing from trail:ny edge to LE back to the TE, holding it very tightly
() 2t the back, a pe:s>1 out at the wing tip can sight the underside and

topsils spanwisey ;.4 @agily see if there is a gap or protrusion.Slick!

PTHAS A8 BXCEILEST WAy o FUT Yoor FLAFS 7o Tie WG, o
; .

C ELECTRIC TR INFE

recommended by Bob Dial. It's a simple bolt on unit, very dependable.

Full travel is 15 secongs, which worked out beatifuily on N5125. Limit
switches were used to control full travel. A "nose up” trim lite was

used which illuminated in the i+nding cenfiguration. After landing,

simply hold the trim switck “nuse down" 6 or 7 seconds and you were

in trim for your next take off. Another preflight trim check on R512S

was 2 small gold diamond sticH-ons placed on the fuselage skin at the L
point of full travel of the trim arms on each side. When the arms are ¢ S
nearly centered between the diamonds, take off trim is assured. P

We all appreciate

Thanks again, Dick, for a great job on the newsletters.
them very much.

Sincerely,
¥ fle Y A
Hank Steiginga

TTHANRKRS  Aesswed Hm,]&) For. "THOSE
FINE TiFs. \We ArpreciaTe,
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& SOME FIRST FLIGHTS AND BUILDER EXPERTENCES:

o Fred Hartman: "My left wing stalls a few wmph before the right wing I'm
wondering if mv giant “war surplus" heated pitot tube {about 10" long
and aver an inch in dia.) could trigger the stall earlier. Anyway I put
a stall strip on the right wing to balance it out " Fred doesn't say
whether or not it worked., Unless he was very lucky., probably not. Finding
the exact location for the stall strip location takes a LOT of moving it
around an eighth of an inch at a time up and down, as well as spanwise,

o to find the one and only spot to trigger flow separation at the proper
time and rate. If any of you have found such a location plz measure it
very accurately and let us know. A piece of alum angle with some pieces
of 029 protruding cut about an inch from each leq and riveted to each
leg of the angle works well. The protrading alum sheet is to bave encugh
area to apply duct tape to secure it to the wing for testing,

DON DERBY FLIES HIS CW: Quite a few of the CWs are now flying
First Flight
T=18-CH

Plans S5/N 1423 Reglstratlon Yo N444DD Date 1st Flizht 8/14/83

WName Donald #. LDeroy Street 300 E. Tropicena Ave #10

.‘Scity Las Vegas, Levsda 89109  ph 702/ 736-3738

L -

Engine Make Lycoming Model 0-3%0 DEA  Hp 160 Const Cozt 50k pluas

qﬁTimﬂ 3 yrs 8 months Prop Hartzell Lenght 72" Constant Speed

Radios: King Silver Crown Fuel Cap: 30 gal

Modificatlons: It was built exactly to plans except for different sents

‘Whesl panta: Yes Gear Cuffs: Yes

Flush Rivets: Yes

JIM HOCKENWBROCK, in Dec, ‘84 said, I now have over 100 trouble free
folirs on WZZJ4 and have enjoyed every moment of it (isn'tthat what it's
all about for all of us, Jim?}....T brought it home last week to paint
and upholster it during the winter, I hope to have it finished by §pring."
Hope to see you 2t OSH this summer, Jim. When it approaches lst fllght
time comes the eternal gquestion, "Shall I fly it awhile before I paint
and upholster it?" Most pro painters say yoL'll get a better paint job
with less work in preparation, One can accumulate oil and oil wvapor in

a lot of places that also attract dirt and are harder to get at for a
perfectly oil-free surface. A good scrubking with Scotchbrite pads will
get rid of the surface oxide and give better bonding. It would be inter.
esting to learn how many of you have used what type of primer, whether
vyou used Imron, Acrolyd, or some other of the newer palots, how they came
out, how hard to apply. how well they've held up (chalking), what kind of
touch up Wil they take without being a 'sore thumb', how much weight

the airplane gained after painting...and after upholstery
Hotd ABooT Yovl "THOUGHTS od) ABVE cduesTioNsT
(MY Amprave Sadep SO LES wied Frwres wirk S 4 KLslYp
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T & DICK PENMAN FLTES: {copy Of letter from Dick}

a7

Lol
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© {60 amps) and has been performing very well,"

& Thank vou,

L

smart thing.
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'Dear Dick. T had the pleasure of watching my T-18, serial # 981, fly
for the first time in May 13, *84_ I have spent the last nine years in
building it., The airplane is completely stock, weighing in at 215 1bs.
EW, It has a zero time 0-320-D 160 hp . a 66 x 76 Sensenich prop . and a
Thorp type cowl. The airplane is very clean and has a high cruise of

18% mph. The extra time I spent in wing and tail alignment paid off. The
aircraft stalls straight and ciean and requires o &ITETon or rudder trit
tab.The only two problems that have showed up after the first flight wer
brake pedal and trim tabh adjustments. (7?)

Gary Copeland, & fe llow T-18 pilot, made the first flight. It was very
exCiting and Gary made it look very easy, However. afrer watching Gary
fly the aircraft it made me realize that if the builder has the slightes
doubt about his flving skills, he should find someone gualified to make
the initial flight, Altho' many amateurs get away with it some do not:
TAMEN, Dick.They Teét Foplish &qo gef in the way of good JUdgementY This
absolutely is po time for people to be kidding themselves that they

gu al i fy as a test Pl lot - Tmmmmm———

I want to give special thanks to Gary Copeland for his time and energy
in testing my plane and checking me out in it. Alsp, a thank you for
ry good friend, Hob Dial for all hig expert help and advice BAlsoc, a
big thanks to you and La for producing the very informative T-18 news-
letter..,. .Sincerely. Dick Penman, 5918 Bordman Rd., Dryden, MI. 48428
P.S...This plane is equipped with Rozenhan brakes and & rord alternator

Dick, for a fine report and let me commend you for vour superb
good judgement you displayed. A competent test pilot pre-thinks of his
alternatives and emergency procedures to cover every possible contingenc
from losing a spinner. an engine fire. a canopy fiving off. a rudder
pedal bresking in two, ete, ALL OF THOSE THINGS HAVE HAPPENED ON INITIAL
TEST FLIGHTS, Here's another bad situation: An airplane with a badly
twisted wing, a grossly inaccurate airspeed,and turning from base to fim
a poorly prepaved test pilot could accidentally stall the airplane,which
will begin a spin at an altitude too low to recover. With the same airple
and pilot,visualize an il line break at the oil cooler. which gquickly
covers the windscreen with pil., He can't see ahead and knows the engine
will spon freeze and in his preoccupation with those problems he forgets
to fly the airplane. desperately calls the tower, and the airplanpe stall:
with little or no warning {which many do} Yes, Dick, you did the

DON WARNER, 7 Gaylord Dr., Wilton, €T, 06397 called the turn when he

@

FATTRAY Condl. FRIALERA

said I was a better aircraft builder than & bookeeper (I'm probably the
world's worst,my wife says, I don't like it, don't have time for it, anc
won't take time for it.unless absolutely forced to). Don has a problem
with what he says is the combination of & Rattray cowl and a Merle
Jenking horseshoe motor mount ring.He says the combination causes what
makes the front end look like a swayback horse, with the firewall being
3/4" tower than a straight linme drawn from the bottom of the windshield
tothe top of the cowl just behind the prop. He says he either ha s to
live with it or buy another motor mount, as he doesn't know who still
makes the "flat back" (non-dynafocal) motor mount these days. (Does
Leisure Alircraft make them?) Can anybody help him? I know that the Rattre
cowl requires considerable blending and fairing in to get the flow lines

right, but it seems quite a few come out okay.
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A Study Of Cruise
Performance OF The

Hy Hotwitrd Hewderson tEAA 19060
Ji4 fvron
Rourhgoond, SO BAE2E
wetedt
Pueter Bovrter tEAA 26136
Muniten: o Waters, W 54515

INTHOOUCTION

The fublorcing criede des el saeie o the fest-
g dechigeees and prodless g detestitaning eniise
peruttence and ompares the resufis abturied on
teo Toddts, B those voaders it aomeaiemodiced
e o Appenctin i3 eciadved geeig the seeiinigee
for cempadang o fastdy o Hreoreteal drgg curces
gnuny contentemal o plane hese drig curees
SUFUY IS W reereay por s angrireag edistea wath uny
other type aurpfine wr airplanies of e e e
but 1wt subsiensal Changes o drag Conflgioreton

Evergone Liks aboul pecornuings - out lew take
1Time 9 medksure i accnralels This s o shame because
developing wcturate performance harts b buth iniers
esting and educaziongl And ws not so diticult as one
might think

The writers bave been corresponging tor about a
year, trading crurse perlormance datih on our T-18s.
Continuous chanees and inprovements fave been ap-
plied to NIsTT but by B € Roemer. Maniowish
Waters, Wisconsin . 1o the paint where 1ts good per-
formance has been guestioned by many ~keptics. So
mach data was gathered. 1t was deaded snoartele on
the subject wa» azpropriate. and 1t s hoped 1t will be
of interest to other than T-18 hulders

Recording full thrortle airspeed and REPM 1 one
SUNEILIVE Wiy o medibfe improvements i airplane
cleanliness and 15 probubly uniersally wsed by racing
enthusiasts, howeser, the alternate methods deseribed
in this article have been used by professional €light
test engineess for vears, and can be used Lo construct
accurate Crutse periormance charks.

CALIBRATION OF INSTRUMENTATION

Performance firures taken direetly frum uncalibrated
instruments are «ten badly mn ervor.

Thus 11 15 nevessary 1o calibrate the impoertant Instru-
ments before meansngtul comparisons can be made, The
calibration provedures are not compiicated and should
be carmied out oo any airplane for which reliable per-
formance data 15 Sesteed.

The fundamental sowrces of errer in 2irspeed reading
are: 1} indicator ervur due to imperfections in the instru-
ment itself, und 1 static pressure ervors due to the lo-
cation of the 4ircrail static pressure vents {position
errort. Ordinaniy there are aeghgible errors i the pitot
o probe, as lorg as it 1s ciear of the propeller stream,

Indicator errves can be determined by "bench check-
ing” the indicstar using o homemade waler mano-
meter of plastc tuhing as a pressure gauge. (Table |
gives the 1AS w water manocmeter differentsul conver-
aion.)

TABLE 1
CALIBRATED AIHSPEED VS. PRESSURE
AP
MPH inches of Water

W 1.2
#0 197
N 2 4%
an J.16
By R
] 493
g .00}
120 Tl
30 %33
140 465
150 1115
iy 127

170 4

180 1.1
1) . 1542
206 20.05
210 21

NOTE. The above dala 15 based on the "Compressible
Becnoubll Equatians”™ - there being approxi-

mately 1% difference at 200 mph from the ner.
mally used calibration assuming adeobatic flow
wherg H4F & KV 7

The manometer construcuon detals are not erincal.
A simpie U™ shape segment of clear plastic tubing
15 partally Nilled with water tadd Tood culoring for visi-
bility+, Pressure 15 then applied to ene end of the
and to the piot wnput o the indicator throuph a
tube fitting. (The indwcator should be feft 10 the ar.
plane — Just apply the pressure th the aiepline priot
ram probe.) A cotiveniont pressure source iS5 an empty
plastic soap bottle connected Lo o tubing segment and
squashed by o "C* clamp. Any leaks in the system must
be fixed before taking data. The difféTence in water
heights in the tubing legs should be recerded for each
10 ph airspeed division in the range of expuected oper-
atwon
Once the wnstrument is c¢alibrated the stalic port 15
the matn offender tn aispeed errors and it is common
for the “commercial boys” to have an instrumented
test awpiane with holes all over it trying to fiad a lo.
cation whith widl give close te “free steeam” pressure
under ail conditions of flight. Since very few of us care
to have holus uil over our airplane 3 15 easier to ae.
cept what we have and cahbrate st OF gll the known
methods -— trailing cone, ground course, lower My by,
and pacing another aiplane — the first one, traling
cone, 15 preferted for subsemic airplanes.
SPORT AVIATION 17
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TRAILING CONE TESTING

The theory behind the traihing cone test s that “a
sumple long tube wath severil hiles sround it trasied free
fram wirplane flow interference, will give a perfect st
tie pressure”. We have-tned two types-and got” exucUy
the same resulta with both of them. The camest 15 con.
structed from fifly (eet of s0fl " aquarium "Tygon”
plastic hose with a 4" plastic funne! safety wired 1o the
end Shove a Light Atting steel plug fsuch a3 8 ball beur-
tng) 1nto the end befure attaching the funnel Three to
four [eel from the funnel about four holes are drilled
ciear through the tubing, stugpering ther localions,
and sny burrs st the surlace are cleaned off carefully
with a razor blade uaiag o small mapmying gloss to
goeb a clean job. In switching statse sources a quick
acting seleclor vaive is almost 3 ne Y stnee ot 1y
difficult to hold o constant arspeed while BCTewany 1o
4 "water type” valve.

Some people have had suecess “pinching of (™ the
tubing by kinking and unkinking the Hppropriate tubes
tu change statie ssurces This can become an inter-
esting exercise in manual dexteriey

Tape the tubing to the underpart or side of the fuse-
lage and then to the tasl spring. All the remaining
tubing including the cone can be carefully ceiled in
the cockpit und “played out” on Lhe runway hefore take.
off.

It s natursly bester to have the aiplane ready
#o for a morming flight when the awr s smooth. Data
ssomore easiby taken with the airplane stabilized “on
the cone” first, at zeto rate of ciimb, then quickly switch
Lo the short, few volumi, wirplane svstern The “rate
of chimb” Instrument will require o small volume of
air 1o stabilize bue unless very long dincs are o the air-
plane the error will be negbpible. The change i indi-
cated wirspeed should be recarded at airspeeds through
out the normal operatung range of the airplane

The teathoy cone data on NGOGH 15 shown in Figure

I as often destrubile e cruss cﬁ(::’c{l({()lhe} E}:xltbmamn
proveshure (o detect mustnkas One alernate calibration
methad 13 the two way pround course

1w possable W oaserape specds over, say, o sexomule
course at u constant ndieated asrspeed, use the av.
erage provnd speid for true srepeed. and convert back
Lo a cabibrsted wirspeed tmultiply TAS by Ve from
Figure 20 whieh s compared Lo the observed indicated
speed The problens wre hshding a constant '1AS, and
finding lundmarks of known distance. Usiag on auto-
Atebite adometsr te measure 4 freewasy or measuring
haindmarks onoa o sectional ehart ean nvalve errors af
ups to five per cent

NIETT wis cross checked on the surveyed distance
betweon an outer marker anteans aad a runway thres
bald Careful timeng revented a three mile per hour
dizerepancy which wus finally traced o the pitot ram
probe, This s unesoud bat i0s knewn that seme “bubp”
heuted probes are more sensitive to angle of attack
than a stringht tube cot off square. Alse rien “bleed”
hutes mav be too Lirpe by mestake on some probes.

By att means, don't depend on the wndicatars in
store bought planes for accurate inflight comparison
in our experience, the typcal hph planes airspeed
indheutor should read “slow”, "fast”, and “Jackpat'”
The price and sge of the airplane don't seem to be fae.
wrs e accurscy, either There are new $480,000 air.
planes [hving with idicators 5% off i cruise.

Aceurate power {igures depend ertically on ob-
served rpm and manbld pressure Hence, 015 best 1w
hitve some calibration of the manifold pressure gauge
and tachometer. Prubably the mest scourate calibra.
tion can he oblicned at an instrument reparr shop,
bar thie sn't alwavs convenient The tachameter can
he checked by using s fuorescont hight as a poor mans
strobe Light during & night "run up” At 1880 rpm the
propeller will appear “stopped” since Muorescent highis
flicker on and off with the power hine frequency, Auto-

1 mabiic speedometer shops can also check a tach very
FAGURE 1
TRAILING CONE AIRSPEED CALIBAATION
T-18 §H 600
STATIC SOUACE. STA 149, Wi 38
(RIGRT S10E OnlL Yy
INDICATED — 1 &l gl g5l A2 N 59 111 L1205
TRUE - 82 82 83 B4 a1 a8 101 13 115
INDICATED - 126 127 142 124 126 [ 117 139 14y
TRUE - 128 L 1Ly IR 128 j 1] 140 142 152
INDICATED -~ 153 153,y 158 16t 163 168 170 172 1te
TRUE - 1% 157 16l 169 157 172 174 175 1wl
S +4
o
a
g o -
[ [T CE o St jaXelt)
G el
oo+t - I
[
60 70 80 90 100 110 120 130 140 150 150 170 180 1490
INOICATED VEL  MPH J
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quickly. The manifold pressure gauge can be roughly
checked by natng the indicated pressure on the ground
with the engine shut down, The reading should be equat
to the curreni altimeter setting, less 17 hyg for each 000
{t. field vlevation

GETTING CRUISE PERFORMANCE DATA POINTS

With airplane configuration noted wy the log books
and the prop and asrplane cleaned up we are now ready
to cellect data. You would thimk the technique of Qy-
ing straight and level would not requicre much discus.
sson for an experienced pilot, bul we feel obligated o0
bare vou a hitle with the minute details 1o order 10
gve veu more confidence 1n your data. We will List the
do's and don'ts in a column 1o make it easier.

1. Dont try to get data without a rate of climb instru.

fmene.

2. Do “tap” the rate of climb befere [hpht to deter-

mine its aclual zero point

3, Do wait until engine is at normal temperature

trold oil consumes exira horsepoweth.
Do get ail data n smooth air.
. Do trim properly tball centered).
Do allow several minutes for nirspeed to stabilize
at each pewer seiting.

7. Record:

a. Pressure altitude {set 29.92 on the altimeten)
b. Outside air temperature

<. Manifold pressure

4. #HPM

e Indicated airspeed tast)

8. Do fly at a wide range of altitudes and power

settings.

9. Don't ienve test equipment on the anrp!nnu‘@r

Cruise lests.

10. Do lean the engine properly at altitude.

We have found a tendency when trying te gel data
on an girplane to always be 1n a rush to get back down
on the ground, but a few more minutes and a few mare
points permits you to “throw away” the real bad ones
and gives you more confidence in the data.

s e

T-18 PEAFQAMANCE COMPARISONS AND
PLOTTING THE DATA

To begin, & sct of theoreticai drag curves on T-{8s
having equivalent Mat plate areas from 24 5q A te 4.4
sg. . are plotted gs a peference for comparison, See figure
3. TROTE; Multiplying the BHP by
curvey for all altitudest

o normalizes the ”

Faman )
+ 0 PomA K A D

Lyban PR
PR

|
|

™

e e

V, {indicaled Airspeed in MPH)

Determining your own personzl airplane drag pelar
1s done by determining the actual true hp being used i
stabilized cruise Might, mueltiplying by Ve, (Vo =
density tatio for the altitude and temperature flown
which can be pbtained from Figure 21, and plotuing
aganst the corrected V.

Horsepower data can be obtained from the engine
manulacturer iiabulated for different altitudes). An ex-
ample of data on the 180 HP Lycoming is shawn in Figure
5 This data can be plotted at various pressure sltitudes
texample, Figure 6) and the HP selected frony the plot.

The "true HP” is the HP 51 % 460 - T,
where 1 g= Standard Temgpersture for that Altitude
and T, = The Actual "O.AT.", Incidently, this turs
out to be aimost a 1% reduction for everv 10°F above
normal.

The resulting data should give a reasonably smooth
plot following one of the caleulated lines, regardless
of the oltitude. Some variation might be attributable
to changes in propeller efficiency

Theoretically there sheuld bs a rcorrection 1o HP
and velocity for changes in weight, but this compli-
cates things more than necessary. For airplanes having
less than 199 weight change, it 15 much simgler te neg-
fect it lal the higher crusse speeds the effect is negli-
giblel.

Superitnposed on Figure 3 are dats points of four
different T-18s. The [irst one is Lthe oniginal published
estimate of the “basic" T-18, wilhout canopy or pres-
sure cowling, The second “sport” airplane was John
Thorp's estitnate of the improvements expected by add-
ing canopy and pressure cowl. NBGOHH and N18TT ave
also plotied and are described in Table 1l and the photo-
graphs. SPOAT AVIATION 19
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TABLE I
COMPARISON OF TWO T-18s
HEG0HH HIETT
ENGINE AND PROPELLER 150 HE Lyc 180 HP Lyc
T40M cutl & putehed TREM Cut & pached
o 66 Ta 10 68-41

EXHALST SYSTEM Cros30ver wilh
2 smult muttiary

200 dowr [ACBg pioes

Crossover win
aht aging ppes

AR INTARE SYSTEM Conventignal box & Large caehy hillar walh

iter enet rabutlt lower cowling
L G FAIRINGS Yes Vas
PAINT DuFoinl imran Lacguar
WHEEL PANTS 8 FAIRINGS No Yos
RIVETING Flush Flush
ppartathy ldled; {apouy hiea)
TOTAL TIME it SEAVICE 100 HRRE 600 BAS
FLAT PLATE EQUIVALENT 283q N 2153q. 1t

AIRSPEED & FLALL

THAOTYLE AT 5000 FT 17 mph (liue} 208 mpn {true)

ABSOLUTE CEILING K 26403 M {Ses Nots 2)

SPEED wiT 100 HP INPUT
AT SEA LEVEL

156 mgh 168 mpn
MILES.GALLON AT 140 mm
INDICATE (3 MRFSEED pmp gak 27 m.p gal
FUEL 28 G M Gay {See Mote 3}

! Thegretical only parial Hhioitle & used because ol propellar lype
2 ACigat Hignt test ULRg recoNding Harograph
3 Hoemer has ol an entaiged 1anK wrilh accounts tor pan ol thg §oos 1ange

Fivure 4 speaks volumes. Notwe for instance. how
with 10 HE input the orinal mrplane crussed al- 127
mph and N1aTT will erusse at 16n mph. John Thoerp
has redlined the T-18 at 210 mph. As can be seen, a
180 hp T-15. hke Koemer's twith a “free breathing”
mlet giving the extra ram and possibly “over revving”
ta 280G tpm. resulting in 190 HPL can easily fly red-
line strasght and level

The dilferences between NGOOHH and NI&TT tborh
modern teraions 6f the crafls are worth carelul seruting
as o hittle study i the eflects of deanliness

Each major tmprovement in NIETT was carefully
fhight tested by Mving (ull throttle over a specified course.
fanding. putting un the new tainnme and rellving the
dentical cowrse within 30 nunutes. The observed changes
moLAS and REM thus gave an securate indieation of
spred changes, eliminating the effects of atmospherie
variation

Heolaw & hist ool smprovements on NIETT which
are all believed to contridiale 1o the difference. (Note
0 the unimitiated the absence of wheel pants on N6OOFHH
would appear to be the most obvious and vngsirtant &
ference, however these tests on NISTT have =shoawn anly
3 mph dilference.

SPECIAL POINTS OF IMPROVEMENT ON N1aTT

a Caoupy and windshield fit iparteutarty e roll har
b Wheel pants (3-4 mph. 25 rpmoancrease obuerveds
¢ LG, Tube farmngs 810 mph. 73 rpme talse on
GUOHH)
d Tl wheet cover 3-4 mph. 25 rpm
€ Neose spianer it
20 MARCH 1977
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Gear tube - whee! pant junction lairings (2 mph,
small rpm increase)
Arrantake
h. Lower sideran pap covers i2 mph, small rpm ip.
Crenses)
- Flush wing tips
Super fimish on wing
Exhaust stack outlet pasitien and direction
No external venturn

m No draggy ventilating scoops

n Faired com antenna
Both asrplanes are flush riveted. Both have Henderson
designed tnteenal wing tip VOR antennas.

A range performance manoal can be ennstracled
from the thght data gatherd for Figure 3 See typical
curves, Fuyure 4. Notice MPG and runge are constant
for a given V' regardless of altitede and can be
derived easily frum the char. [Ls simply

A from chart Fig. 2y
Vox G k
MPG i
tfe x (HHP x N

™

—_— e .

from chart 1Fig. 23

V) x Fuel Avinlable x 6

Range = wo < MG x Fuel Available
tBHE x v oy x s fc
>arie 4
BT T —
[PR—— P S S S .
i TSN BN
B
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The large varausn 1n MPOG betereen the tuo e
planes 15 a dineet combinatuan of the 107 improvement
m cleanhness plus the 10 impnniemend o fuel veon
vy ol the 140 B engine; 4.7 ths bhphr v 34 1bs Lan
Lyeoming tests) The dillerence s luel demand = prob.
ably mostly attributable  the hagher compression
ratio of the 180 HI” engine

Specific fuet consumption will vary somewhat with
rpm. mamfuld pressure and altstude, however. as lung
as the pawet 1s reasonably kigh, tus effect s mnamal

In uny case, the accuracy of the MPG plots 15 un
pressive. NINTT has repeatedly demonsirated 27 MPG
on twi way trips with fegs of 1 hour durition, by man.
taining 135 1A% for chimb, erise, and descent With
carelul leaning this pecformance has been remarkably
consistent even ingluding ciimbs w0 cruise sbove 12,000
frer

For those bulders with airplines oher than T84
wishung 1o compule a family of theoretical eurves simidar
n Figure 3. Appendix A iy aneladed ot the close of the
artich: giving the basic math snd charts Jur any standard
monoplane Airplanes with vanable mcidence. can.
ards, plunes, ele., are beyond the scape of the simphi-
fied equations.

LIMITATIONS OF DATA

A. There are several pitfails in trying 1o gather
“this type of data. the most important being propelier
efficiency. For this article, a crwse propeller elficiency
of B5% was assumed and since N6ROHH and NISTT
boih have Larly high pitched metal props. of the same
drameter, evea if the absolute edficieney s not exacdy
B3 we can guess lhat their difTerence 15 noL very great
ifowever, o wooden prop mught be a fitule lower. by say
247 Flight tests on N60OHH have veried this fight
ipss n efficiency (see Figure 71
B. Horsepower “Sensitivity” lo Exhaust Configura-
tion

Couresy B & Acamar)
B. C. Acemer in N$8TT. One of the most groven and
high perlormance homebuilts in exislence,

i
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Most Lyrosung data 1n assumed to be taken with a
crossover system and o harce muaiher Flight tests on
GUULTH show sonte HIY Juss watl the smaldl muitler. A
lest wins T cempiring ~1nieht pipes o the soall mul
ers Unlortunateis 10w~ o suaty dav and the data
was skimpy bul e s oo minmom of 282 loss n
horsepower tnote. Froure 8t 10 one males the analogy
of & muifles toa stmphe WA tiler aelectrmies b woald
appresr ene large mutliec would be better than 2 small
mufilers; i e, the eflective power luss s anilogous to
the 2R less i the biters, O course, o Jarge mutller
wautd be dilficult to instail 1n the T-14

An umprovement i effective harsepawer can alse
be wehieved by diveviing the exhaust gases aft rather
than down. This = due o the thrust dvatlable in the
high veloeily exhaust Hopetully we ean get anound 1o
mndifying B00HH some diay and quote some numbers
on thed

{ Engine Condition

{gnition tirningz, compressmn and carburetion must
be pormal to make cemparcuons tom one sarpluane to
another (mavbe nut -0 unpoitant fur compurnsons on
the sarme girplaner,

D. Miscellaneous

Center ol gruvity varssbons can result e 2.6 mph
changes in top speed lar the T-18 thgher speeds for att
C.GL

Airvent, ol cosler diet, and cowl flap sethmgs all
can change the doea.

Bups on feading edges could destrov any fanunac fow
present,

Trim tab settings also affect perlormance

Engine acvessories tfuel pumps, vae pumps, and
generators) all use some engine harsepower

Lis spste of the above anomalies the whale data gather-
ing scheme works pretty wedl and much can be learned
about small perlormunce improvements particularly
changes on the same arptane

T-18 Newsletter #62

LONCLUSIONS

Helatively clean, modern versions o the T-is such
i+ Hoemer's NISTT will andieute berter than 014 miph
at sea bevel with 180 horsepower, while 4 poad TR
bewr some foinngs, such as Heodorson's NGogri wail
indisate more than (95 mph Undier the same cang tions,
the afignal “basie” T 18 without presesite couwd or
canapy wauld indwate 155 mph and the Cscemodaate
sport” would indicate 184

Our lests show that thesy peeformance diferences
cun be accounted for by both streambuin: nd engine
detutls The canopy and pressure cowd wid about 33
mpl Landing gear tube faicings rase the spead by K010
mph, and wheel pants, gesr wbe-wheol pum junction
fawnngs, and the il wheel spring faring each account
tar 24 mph. The use of bsver atbevan cap eovers adids
aboul 3 mph and down ponrting exhaust pupes eost 3
mph. The use of a waotlen propeller alse costs 3 or 4 myph

Together the stated dilferences 1 GOOUHH and 81T
acceunt for about 10-33 mph of 6 15 mph ples Bifference
11 sea level top speed with 130 HP wnput. The remainder
wun be attributed to smaller detarls such i3 the cunopy -
windshield juncetion, epoxy filled nivers, eie .

in closing, we should pont out that any small un-
provements i ai frame streambiming have pronounced
effects in fuel economy, and operating costs as well
a8 on crwse speed. For the T-18 an increase of anly 10
mph in Lop speed s the equivalent of nearly U3 extra
horsepowes — which doesn't have to be purchased.
maintained, overhauled, carcied by the aieplune or
fed ROc per gallop gasoline. Mot a bad rewamd for in-
vestng in & few Tairings and keeping it cieat — ar don't
you think flying 1 hour free m every 19 i3 a good duai?
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FUEL ANDG POWEN CHART — LYCOMING 8-360-A SEAIES page 1%
L47 LBS/BPHIHR .46 LBS/BHP/HR 1 .47 LaS/HHP/HR
PREsSS 51D. 100 HP - $5% RATED 117 HP - 65% RATED, 135 WP ~ 73% RATED
ALT. ¢ AT, APPROX. FUEL 7.8 GAL/HR APPROX. FUEL 9 GALJHE, APPROXD FUEL 10.8 CAL/HS
1000 * TEHP. #PH & MAN, PRESS, RPH & MAN. PRESS BPH & HAN. PRESS
FEET ht 2100 2200 2300 2400 21060 2200 2300 400 2200 2300 2400
sL 59 0.9 20.3 19.8 19.3 23.3 22,71 221 21.% 25.1 4.4 239
1 55 6.7 20.1 19.6 19.% 231 T:4 1.8 25.3 ?4.8 4.2 21,6 :
z 52 20,4 19.8 19,3 18.8 22,8 2.1 2l.e 7.0 24.6 4.0 23.4 :
3 48 20.2 19.6 19.1 18.4 22.% 21.9 1.1 20.8 6.7 33,7 2. !
4 s 19.9 19.3 18.% 1B.4 22.3 1.6 21.1 0.6 24.0 21.5 22.%
5 41 19.% 19.1 1B.7 1B.2 22.0 21,4 20,9 20.3 3.8 3.2 2t}
[ 18 19.5 18.9 8.4 18.0 1.8 1.1 2006 20.1 FToz3.00 2205
7 i 19.1 18.7 18.2 17,8 21.% 10,9 2004 39.9 -~ FTo22.2
B 1 14.0 18,4 18.0 17.6 21.3 20,7 0.2 19.7 . - FT ;
9 27 18.6 8.2 17.8 7.4 FT  20.4 20.0 19.5 !
10 2 iB.g 18.0 17.6 17.% - FT 13,8 1%.3
1 19 18,0 17,8 17.4 17.0 -- - 1906 1901 s
12 18 16,2 17.6 12.2 16.8 -~ = 19%.4 8.9 460 + 7, FeGURE w0
13 12 FT 174 17.0 16,7 FRUE M2, = WP ac sed cemp x e ey e iCourtesy 8 ¢ Agemar)
) TS ~ 5td cemp 460 + T Taitwheel tawing of NiBTT. An exampie ot lhe exirems
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= Andicated velooity wworreeted airsperd el

"y
= Hpeeifie fuel consumplion

= 47 lbs BHE HR for 180 HP LYC
= 51 s BHP/ER for 150 HP LYC

h tBRxD
450 x 60 x o

= CD{ x S x 00256 Vigyy
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Wing aspect ratio = AzoBe a
86

page 17
From Fygure $w, 0 85 for rectangular wings
- b ] g
e o= 1 Th
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For the contrifbution of fuselage 10 nduced drag, from
Figure 10
\ N
A b I b
&« fus
Hpp, S dxd s Bagnt

1 " . 9 .
[ 1t L
A < ras ST 7

wial bos 1176 - 167 #1340
.

¢on b = 744
1.341
i
S e — = 0855
TAe =N TAd

From the above basic vqualions 1t 15 possible o sub-
slitute your own parameters of 5 AL vte and crank out
a set of curves or values of £ which you think miglt
bracket your awrplane
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The preceding 9 pages were from the Mareh *77 issue of Sport Aviation

and were & result of rhe joint efforts of two highly regarded T-18
builders. T think you will azree that this was an gutstanding piece of
work.

The past year I have had several new builders and owners of recently
purchased T-18s ask me if there were any guidelines available to properly
evaluate the T-18 performance with accuracy, This article is one vyou

may wanbt tao seperate from the rest of the NL and insert with other such
articles in the operations manual. {(Hopefully T'11 e able to find time
to get it together in the rext few months).

Tt _Frapfoosle iAo

One T-18 builder T talked with some btime ago made a good suggestion about
one of the thiaogs that would be most helpful to those just about to fly
their airpiane and that was to bave a SPECIFIC program to follow in the
reguired test period, with all data to be cdr??ully recorded. When most
are asked what all they did in their test period they'll give you a silly
grin, which says they didn’t do much except bore holes in the sky until
they flew their time off. Maybe that's okay, as most T-18s won't have too
many surpriges, but just remember there's a good reason that factories
L pay goed money for production test pilots, so don't assume every T-18 is
just like the next one. Not so, Bvery T-18 is different from every other,
s Bvery T-18 will fly just a little differently from the rest and some will
fly a whole lot differently. Just hecause the FRA has given you the final
sign off, don't relax finding out all about your hird and say, "Well. now
I'm gonna just enjoy what I've spent all those hours of laber oo™

EZGHT

Another FOR SALE: One of our leocal builders. Ken Hamilton, died last fall
and his only heir, his mother, asked me to be a go-between in disposing
of his project. Ken's aim was to build the fines T-18 that had ever bheen
built and had he lived he might have done just that. The fuselage is all
riveted and on the gear., His stepfather, who worked for Douglas 30 years
helped him rivet and I'1l say T've never seen a more perfect job. All his
parts came from Ken Knowles and everything {s there to finish the airplanc
from the firewall aft, The main spar caps have been machined, but that is
all that has been done on the wing. Everything has been inventoried and
the cost was $7100, which included plans (st'd, WB, & CW)., dynafocal eng.
mount, canopy & windshield. seats, controls, tank, Cleveland wheels and
brakes, all controls, a transponder, in fact, just about everything except
upholstery, engine, angd cowling_.They will consider any reasonable offer
and might consider selling prrus. If you are serious aboub it give me a
call at 214/351-4604 and I"1l fill you in on details and pass on your bid,

Do/ g Sare

T-18 _BUILDER'S LISTS: From time to time we get requests from builders
for addresses of builders close to them, as some of them have never seen
a T-18 in the flesh, a real live flying one that is, Also, some of them
need alittle hands on help getting started, so a kindred soul is greatly
appreciated in those cases. St .ng with this issue (NL #62) we are
publishing a complete list of paid up T-18 Builders and Owners Associatior
members that are computer sorted as to zip code. We are printing these
iPages full size for hetter readability. We do not have phone numbers for
but a fraction of the memhership, but later this year when you renew your
Pmembership it would be a kindness if you furnish your phone number for
the 1985%-86 listing. We will pullish a supplement in the next RL of new
members and later we'll publish & list of former members that have not
BJ rerewed for one reasan or annther. T wish we could samelow get a complete
¢y tist of all the FAA registered T-18s, fan any of wou help2?2??
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zipped Dy. i had to take time out

Another Interrupticn: Since writing page #18 nearly twc weeks has

to do two big articles for the July

issue of Sport Aviation. a short articie for Sport Aviation, and a
couple for Lightplane World and make a May 10 deadline, so when T get
these assignments I have tco drop everything and go like gangbusters,

EOB,SALE; Another local T-18 project just came open and it's such a_good
uy it*'1l probably go locally before this gebts ta any of yau,This
Tstandard) T-18 is a complete airframe for ali pracrica? purposes. It was
started by a Bell Helicopter employee and he has dcne professional type
twork, He has an unassembled, but overhauled, 0-290G engine with it and a

{(in), windshield {in)., instrument
no upholstery or soundproofing,
and steel spring, horizontal tail

my templates copied from Thorp's.

He's out of town much of btime, so

metal prop. There is an engine mount, too,

twpe, landing gear standard length,

cowling, It has a tank
panel with engine instruments and basic

VFR flite inst’ts, seats (in}not upholstered, all flite controls (in},

e Fanimce
wheels, brakes, tires, Maule tailwheel
(modified per ADs), fin, rudder, electric

flaps (partially installed), Aircraft was started here in late *60s, using

Criginal builder went thru divorce which

tied project up about 6 or 7 years, Later got Alzheimer's disease angd sold
locally a year ago. Present owner’
time to complete (has another airplane and only flew it 12 hrs. last year},
His asking price is §$5495  Wife threatening bodily harm if he doesn't sell,

s business commitments too much tc have

call me anytime after 9 amCST and 1*1l1

angwer any other g's you pight have, as T know it Well.{214/351-4604),

EWSLETTERS lthru 44: For newsletters in this range you need to send to
LU SUNDERLAND, 5 Griffin Dr.,Apalachin, NY,13732 for them, He has a

condensed package of them for $15

Ollie has never joined our group.
reach him,

Ken Brock was supposed to send me

set your wheels with no toe in or

who lives here in the Dallas area
of stainless steel food machinery

He is an A & P, a long time EAAer

ppd. Many of the new ones joining the

T-18 Builders and Owners Association write about these and sometimes I
don't seem to be able to find time to answer.

While in the LAX area in March a friend of OGllie Smith came by Ken Brock's
house and said 0llie had decided to sell his T-18. L think his health

wasg the reason., He has a fine T-18 that's well known there for several
years, Don't know the price or other details. No address, either, as

Ken could probably tell you how to

a really good methed of very accurately

aligning the main gear wheels, using a cord. a couple of chairs, protract-
or, and a hand held computer, Most everyone these days say that you should

ocut on a T-18, A little bit of mis-

alignment will soon show up in tire wear., It will also tend to make the
T-18 a little bit too frisky on the ground, €G will also play a part,

The following pages dealing with the bending of leading edge radius in
wing skins and other brake bending of sheet metal is from DON WINCHESTER,

and is®foreman of the biggest manulsct’r
in the area. Don holds patents on a

number of food machinery items and is an artist when it comes to metal,

and built an excellent T-18, T have

learned a lot of little tricks with metal from him and the wing skin
bit is ane of them that's invaluable to know,

ar{md iS5 SR, VI FRES, 10 (ARGE ofF ?%awm/, Aer -.f"a,éeﬁml),
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BENDING

BENDING THE LEADTNG EDGE RALDIUS IN WING SKINS: This is one of the most
important CHings Chée TULIdEr Tan do Lhat will determine how well the
dirplane flies, Make that radjius too tight and the wing will not only
stall at a higher speed. bku% 21so the stall onset will e sudden.. .even
vicious, Quite a few builders report one wing stalling ahead of the
other. The most likely answer is one of the wing skins has a slightly
tighter LE, Bend the radius tuo softly and up goes the drag, altho' it
will have a gentler stall or THAT wing. You should take the time to do

it as perfect as you can. Tre LE radius MUST fit the airfoil contour.You
may have purchased a pre-purched skin from a supplier or perhaps you've
laid it out yourself, carefuily trammelling it in all directions for
sgquareness, but you still me take extreme care to make the bend of the
LE fall in the right place with just the right amount of radius_Each of
the 4 skins { 6 on the CW) «will require probably as many as five or six
of the gradual crushing type vends as you progressively move the pressure
point forward, dis-assemble and re-check the radius, re-assemble, bend, etc

When you are doing it all yourself, there are a couple of ways to go.We'll
look at the easiest way first., FIRST,assemble the ribs and spars, Then
shear out several pieces of scrap metal about 3-4" wide x about S-6" longer
than the wing chord,With small clamps clamp tightly to the upper flange
of the rib, Let the forward end project out in front of the most forward
part of the rib LE. The idea is tp be able to locate the point where the
strip is no longer in tangercy with the ril flange, where 1t projects
forward as a straignt lLine . wWhere this beginsg is the AFT END OF THE L.E,
RADIUS. Making the sStrip out of heavier gauge material (i. e. .ocdo) makes
it easier to determine this point, Mark this point carefully on both the
strip and rib. Now mark the point where each spanwise rows of rivets will
fall on the front and rear scars,

Now on the bottom side of the ribs you want to basically do the same thing,
but now the airfoil shape must be temporarily changed to a SYMETRICAL
airfoil in order te get the LE radius bent in the exact point,Since it

is flatter on the bottom than the top we have to add X amount to make

the distances the same. top and bottom. This time we have to start at the
front, at the APT END OF THE LE RADIUS. Using the template for the top
flange to get the proper distance from the LE radius point to the rear
spar rivet line we find the point to lovate a New line of Spanwlse‘rivet
holes., This involves adding some extra length ko the wing skins, with the
excess [ater trimmed back Ltz the typical .Z5° ED from the rear spar rivet
line After the skin is bent,This NEW line of rivet holes will match the
ones above, so that when the two rows are clecced together the LE radius
will Be in the proper place when the sheets are squeezed together in the
classic method via 2 x 4 spanwise pressure,

To see this a little clearer, look at Dwg, #547 (Wing Profile}. At the
bottom of the ordinate table you'll see a figure for the LE radius, plus

a 50% figure You'll alsc see a # for the slope, which locates the center
of a circle, Now take a compass or divider and set at this radius. Draw

a circle and notice where the circle linepintersectsthe wing profile lines
and these are the points we need for using the above procedure,

Using still another piece cf scraplthat will be about a 6" wide segment

of a complete wing skin ) lay cut about 4 holes top and bottom énd cleco
together Now gradually make the sgueeze bend and test it for flt_at the‘
LE, using a strong light Tehind the rib as you eyeball it. n 6" wide strip
| will only offer a fraction of the restistance to bending a complete skin

will, so GO BASY on the hend,
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{cont*d)

You will find in bending a 4 ft. wide section of skin that the edges
offer less resistance to bending than the central part. Some have found
that adding a 1% or 2 ff long 1 % 4 te the bottom of the 5 Fft jong 2 x 4
you use for bending will add enough extra pressure to the central part to
make the bend mare uniform along the entire 4 ft  section.Tt's a good
idea to add “stop" bLlocks on each end of the 2 x 4 to prevent accidental
overbending.,

IF YOU OVERBEND TsE LEADING EDGE YOU HAVE JUST CREATED AN EXPENSIVE
PIECE OF SCRAP.__..YOU CANNOT UN-BEND THE RADIUS AND SAVE I'P, S0 GO SLOW.
TAKE TIME TO TAKE IT APART AND CHECK HOW MICH YOU HAVE FORMED tT AT
EACH RIB STRTION,

The following illustrations may help te visualize the results of either
cverbending or underbending:
{exaggerated for clarity)
In both cases the skin doesn't
prome fit the contour of the rib's
noge, Try this for yourself with
(\bsgkl.ﬁ 2 marrow strip of scrap.Overbent
it will result in skin being too
short to reach rear spar rivet lin

cverbent underbent

}

The above series by Don to be continued in NL #63. We are out of space
for this issue and also out of time (now in late May).
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GLEN DATT, a bullder who is also an accident investigator for the DOT Wat!
Safety Board., just sent me a computer prinbt ocut on all accidents that a
T-18 was involved in and also a print out of the FAA list of all civil
aircraft that have the name Thorp as all or part of their identity we'll
start publishing these ligts as space permits. I notice that gquite a few
of you have NOT updated vour address as reg'd by regs. Could cause you big
troutle if you had a violaticn filed on you for some minor reascn. Thanks,
Glen., for the list. Now mavbe we'll be able to contact some of the T-18
owners that apparently haven't heard of our Association.

1
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FANS

LY SUNDERLAND was here last week. Now has all 177 drawings for the 3-18

completed {$185%).Part no.s remain the same, 8-18 is the WB & CW version

of the T-18, Lu & I agreed we should reprint and update NLs 1-44, as the
print guality is poor . We plan to make a book of ALL back NLs., Some of

you rould help if vou would TYPE an index page of contents of ea NL.

|PAVE BLANTON is moving to new guarters at Augusta, KS. He will have one

or two versions of his Ford engine Cessnas at OSH "85 and will be doing
demos. Maybe he will let you fly one if you are seriously interested.no
definite info at the moment an that. Hard to really evaluate the V-6 eng,
as he has too much pitch in prop and it doesn't get up to power until you

prop with less pitch. STEVE HAWLEY has one of the "Almost constant speed"
props on his T-1B now {story on that in #63) and maybe he oUght to Lake
a look at one of those. STEW LIKES IT(‘E% o)

Again, gents. sorry to be so late getting this out, Will try my best to
get #06I out before OSH *B5, Have to go to Houston bto cover US5A 'A% next
wk, then to Merced, then to LA again, plus a half dozen more stories to
cover within 100 miles from DAL. I'm busy, yes, but it's a lot better

than a rockin’ chair, so I'm not complaining, (74? p/.er?*Jog, By Sdyends

s 7o 2o s 7) ,(25:://(4,
L4 y c"fé

bit 100-110C mph with it. I've tried several times to get him to try another






