Kan rast andy beisfy on his kaungis,

Don't Take Anyone's Word. Fly Before You Buy.

Thete's no substitute for flying the planes you'te
considering. You might narrow your salection to two
ar three on the bosls of your redquirements cnd than test
drive thoss few, just as you would in buying o car.
Brochures simply don't tell the whole story.

For example, handling qualities comt be quont-
fied. After o test drive in g Rabbit, someone might
convincs you it has great hemdling until you drive a
Mercedes. After driving both, no one would choose a
Rasbit over aMercedes if tha prices were comporable.
— Theit's the EXFRESS difference. Refined, quist, and

mred; from short, rough fields to 250 miles per hour.
The fesling of confidence thet this is o pleme thot will
de what you want to do. go where you wont to go,
effortlessly, and witheut testing your imits. You don't

harve o experience pain to enjoy performancs

In the realm of aircradt performonce, the compari-
son of sports car to sedom & an old flying cxiem: “The
best two-place cirplane is a four-place with two people
in it.” Baconuse that axiom haes & sound bosis, we invite
comparison with any airplane on the market. two or
four-place, kit or factory.

MNot only does the EXPRESS offer responsive high and
low speed hemdling, aercbatle capability, cnd the
speed of mest of the two-place plomes, it offers superior
stability coupled with the utility of g tue four-place
irplome,

It you're looking for the best “all around” airplone,
we'te confident youll chooss the EXPRESS. a5 has
evelyons who has compared it
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Customnier Boger Snyder woriing an b left wing in the ochory.

Customer Assembling His Kit
In Our Factory

We horve been shipping His since April. Foger

soyder, aPSA /TS Air MD-80 Captain, is building his FT |

kit in our shop and proofing the assembly menueal.
Roger hes momy hours in single engine aircrodt from T-
285 1o Glosolrs, but this s his first constrection project
crd his first expernence with fiberglass. After two hours
with the Wheeler Postforword proctice project, honer-
ever, Roger felt ready to tackle a fiberglass 737. Fortu-
nertely, Boeing doesn't offer it as a kit. Anywiary, he's got
the technicpee down, he's o meticulous builder and his
EXPRESS is gaing o be a becnuty.

We Built One Wing in
2'/2 Days with Two Guys

A om indication of the ecse and speed of constnac-
ticn of the EXPRESS, two of our guys built the wing for
the stodic test in just over bwo doys,

Of eourss it didn't hoarve the cantrols, wiring. ete., but
it wos the complete struchre mcluding all the riks, the
shecirweb, ate., and they storied from the same polnt
a homebuilder would.

While theny know how 1o fibergloss, nedther one hoed
built cne of our wings before,

Although the EXPRESS is larger thom the two place
kits, it is much ecsier to build due to s high degree of
prefabrication. The EXPRESS 5 can assembly praject,
not a fobricotion project.

Estimated Costs for a ~
Completed EXPRESS F1.

To builld a flying kitplone, a builder must add a
powerplant, propeller cnd ather llems, We honve listed
o5 exarnples, two VIR drplones, one Imvde ecoy -
cal thom the other. Dus to the foct that the most expen-
sive iterns like the engine and ovionics oren't recpured
until the lortter stages af building the kit, the builder hes
cnple time for researching the equiprnent he wonts
cind shoppingg comefully ior it The olber arecs for signifi-
comit sovings ore uphclstery ond podnt. In the first
exarmnple we hore showr the approximmate costs for
recxtericls i the builder were to do the paint ond
uphobstery himsall. Builders mery purchose ony of the
follorwinig nesw equiprnent fromn Wheeler Adrcrot.

Completely Owner-built,
the standard FT kit

EXRNERS PR BT v oo rones ot e aisits $19,750.00
Engrine, 200HP, usad; mid-Hme ............. 5,000.00
STl e e B e S00.00
FProp, fixed pitch, woodan

it eeterEie e e &00.00
Avionics cmd instrurments VER,

bomareiin Asa D i s 3,500.00
Battery arnd electricdal svstell ..o S00.00
Interior, by builder (meterials only) ... 300,00
Paint, by builder (roberddals onby) ... 300.00
Owner Built, with low-hour engine,
overhauled prop, new instruments,
professional paint, and leather trimmed
interior
BRPREE PT T oo st i st s $19,750.00
Engine, 200HF, used: low to mid-fime ...7.500.00
EM e T I o v v s s s i e nsns S00.00
Frop, constant speed, overhouled ... 2, 100,00
Avionics ond instruments VER,

oy g, B e P R R &, 500.00
Havigation, strobe Hghts ... 500.00
Baitery cmd electrical systermi. S00.00
Interar, leother immed e, 3. 500.00
Point, professionally Gorke o 1,500,000




—Glitches Reported in the
Press Comrected

We would like to set the record stradght on some erTo-
necus and outdated infomnation that has appedared in
print about the EXPRESS prototype.

1. Ower-rotation on takeodf,
It was slight, and hos been corrected by merely
chonging the ground attibede (adjusting the nose
gear) to horve a slightly grecater angle of attack on
the ground roll,

2. Length of munwoay required.
Somehow, Dorve WMertin ol Kilplonesunderstood our
pilot, Gory Movrovic to say 3000 feet, Motso, Ona
stomdard dory the EXPRESS is off In some 700 to 800
feat ot gross. Lomding rofl is albbout 1200 feet,
A serious effort at short field performonce would
probably better those numbers, It we'd feal com-
fortable on an 1800 foot strip without special effort.

3. Rate of climb.
Stemdard deny rote of climiy Is about 1600 fpm ot
gross, Some editors are simply hecvier thom othars.
We won't rmenton normes but one editor weighed

oot 325 1bs. At leost it demonstrotes we've got

rocm for the larger piols.

4, Lack of a step for entry.
We've installed cm optioncd step.

FT Performance Update

We hove made mcts nprovernents to the periom-
cmee the fived gear EXPRESS. Here are the updoted
spacs on the prototype. | is heoavier thom the produc-
tion plones will be, so you con expect betler performn.
cmce overall with the producion models.

EXPRESS FT
Moodmumn leved speed ot sea level ... 216 mph*
Moodrnurn cnlise speed ot 7500 ... 210 mph tnue
Storll speeds ot gross:
Fletg (VD) oo irinmse s inmssssrrenss s rnmsass s 58 mph
il R L R &3 mph
Meoooimum torte of Slirmk ot sec leval 14600 fprmn

‘tirmed gmound spesd bwo way avesoge, 2 12 mile courss

The ariginal estimerted data for the RG (retractable

Y modsl remains the sorme o5 previcusly pub-

ished except that the rate of climib should be about

13800 fom instecd of 1600 fpim, ond the cniise speed

should be about 220 mph true instead of 210 mph frue
at 7500 1t

EXPRESS wing wors ooded fo 1] G5 withouf foilies

One Tough Wing!

Demonstrating the conservalive noture of the EX-

PRESS structural design. the wing wos loaded to ELEVEN
(110 &' without fodlure, That's 8,400 pounds of fine grey
sand. The two outboord AN-7 7 /14 inch diarmeter bolts
fodbed in sheor ot 11 G's, while the two inbocrd bolis
remained intoct. The design ultimate lood is 8.8 Gs.

The Decision:
Fixed vs. Retractable

The EXPRESS FT hos dramatieally chonged this
purchose decision. In the post, the best woay to make
cin cirplorme g0 faster was to reduce drog by refroching
it's geor. The cost of doing this though wos increased
purchese price, walght, complexity, maintencmos
expensa, insuronoe ond the likelihood of O geor up
lomding sorme deory,

In the EXFRES:, we hove reduced drog through
sterte-of-the-art ceradynornics and composite constrae-
ticn. Recognizing the drowhbacks of refroctable gear,
our compony goal is to make our FT (fixed tricycle
gecr) perform within 10 mph of our BG (refractalle
gecmy. With careful aitention to asrodynarmic detoails,
our FT prototype s already foster tham oy procduction
e and memy kit RGE. Retractable gear is an unforu-
norte complicoation to an otherwise simple cirfrommne
arnd we ore determined to render it unnecessary,

But, for those who insist on retractable gear, we coe
rncterey it oneddlodole, Caar design goal i lomding geor
thot performs cs well cs our lixed gecr on rough fakds,
cmcd is still relotively simple. We'we uilt the troaling
oo gear inour brochure, but fes it's still 100 complex
and heavy. We have o liberglass leg verslon in proc-
ess that promises to meet our goals. We are toorgeting
delivery for the end of 1988,




Can The Competition

Really Take The Heat?

The hormaebuilt momutactuers are generally a prethy
friendly group of folks, ecch of whom i deeply in-
valved in something he loves to do and of course tryineg
to ecmm a Uving at it. While each monufacharer is to
some degree a competitor with the rest, we nevearths-
less are in on industry where there are mony accept-
cible solutions to the same problem

Miost of us therefore ry to promote the virtues of our
own products without maligning our competitor's
methods or metericls, if for no other recson thon we

What Happens If It Gets Hot?

Composites hove o criieal temperature codled the
Glexss Tramsition Tempercure (Ty), also oalled the heat
distortion tempercrture (HDT). This is the temperature cit
which the moteriod begins to significanthy lose sength.

One would have causs for concem if a compoesite
part were subjected to stress (flying) ot temperatures
above its Tg. The moaterial seftens and may defomm or
foil depending on the amount of siness,

might find curselves daing In the Lemeoir, Neiboner
it their wery sometirne in the claims the parts have been
1uht1.:e. (Except inhglse s catﬂh oven cured to 250°F. How-
where someone Clone aver, cecording to compos-
1o the extreme of using cdu- " i :
caemdmesk | Andy Marshall's | sgmisiponiis
terico] evidence thert it could |_205F fo 215°F. The Ta ¢
work, but well never try it) fﬂl‘l.ll'lls on Vinyl Ester resin (EXPRESS)is
210°F to 220°F so actudily,
. the resin systerns cme about
e O B T LT puslte5 ecjudl i heat tolercmce.
Friendliness cmd cocpet- The wiact Hnk ih our fooam
ative spirit aside, onemenu- at OEhkﬂsh 'Bs. semdwich systern isthe Clonk
Iercturer hos token o bellig- Foomn core, for which the

erent cititude fowards oth-
e1s in the industry. Inoadver-
tisernents and letters to magozines, Neico Awviotion
fLomeain) hos made unesupparted cloimis and used ris-
lsading information in maligning his competitors. W
would prefer to ignore the situction becouse we've
clireddy explained our sslection of composite merteri-
als, but Neico's cloimes hove raised doulbst and confu-
slon in some of our customers minds, we hove been
csked to respond, cnd we feel obligated to do so.

First of all, Neico cloaims that the Lenoair “takes the
heat better thom the competiion” becouse they use
pre-preg fibergloss, oven cured to 250°F

What Heat?

The highest recorded temperature in the US wes
136°F, in Death Vdiley, Calilomia. A white suricce
vairplone sking will remge from 5°F o 15°F above ame-
bient temperature due to heat absorption, or about
150°F degrees in the worst case. A dark colored suriace
com ecEly exossd 200°F,

HDT is about 145°F,

Tha HOT of the core mcte-
ricls of the Lomoalr (honeyeomb ond Divinycell focmn)
15 250°F ar grectter, Nedboner is right this for, the Express
is lirnited to 165°F by its focmm core, and the Lemecir is
lrnited to 215°F by its resin systerm, even if airplanes on
this plonet don't experience those temperchumes, un-
less their surface is a color other tham whils,

S0, What's The Problem?

The strength of o joint should be greater than the
rmotenals joined beccnise the joint is o “secm” in cm
otherwise homogenous structure, and themsfore poten-
Holly o weectk link

In1 the case of the Lemeair however, it appears that
they have not followed this engineering convention.
The higrh temp pre-preg compenents of the Lancoir cme—,
bonded together with two maoterials hoving mus,
kywer strength them the prepreg of elevated tempera-
tures. When two materiols with cverlapping weak-
nesses are used together it's colled. ..




_Fractional Redundancy

One of the two modenals supplied by Meboo for
bonding their pre-pregs together is a wet layup, mom
temperature cure epoxy resin, called Safe-T-Poxy 1
According to Hexeel, the momufocturer of Safe-T-Paxy,
the Glass Tromeition Temperature, (Tg) is 151°F, which
mery make the crticod bonds throughowt the Lomcerir
the weak links in the sfructure. Becouse those joints
hove a Tg of only 151°T, one might hove second
thoughts about flying the girplone to Yurno or Death
Valley, even if the airpdome were white. Keepin mind,
the EXFRESS is limited to 165°F by its focm oore, 50 now
the Laneair is behind by some 15°F. A structhure i anly
s strong oS its weakest lnk, which in the oose of the
Lancdir, are the seams, including the one running the
length of the TOP of the hasslage, which of course is
subject to the greatest heat problem.

Adding A Weak Link To A Weak Link

Neico supplies cnother adhesive for bonding their
pre-pred compaonents together in conjunction with the
Safe-T-Poxy, This is 3M Scotch-Weld 2214 B/A.This
mterictl hos an overlop sheor strength of 2500 psi ot
75°F, but drops dromatically to onty 400 psi at 180°F,

~£mid 200 pei at 250°F, Which is to say thed anly 1/12 of
iz original strength remeines ot the elevated tempero-
ture. Perhaps of greater concem, is the foct thet 3M
stresses thot hot, meoist conditions (ike Oshkosh?) ore o
poor environment for 2216, In the Loncetr, the 2216 &s
sandwiched between kayers of epoxy which e
hydroscopic (that to say the epoxy absarbs woaten,
ond subject to skin heating, Again this i o mofericl
used n the most critical omeas, the searms bonding the
ainrarne ports together.,

The data presented above are simply the physioal
properties of the materldals as provided by the morten-
als memutcicturers, The designer chooses his mertericis
based on these data. Neijoo alone has used this combil-
notion of matericds (os he points out) which we and
others considered and rsjected in our ecrly design
stoiges, Perhaps MNeico is simply more adventurous them
others in the industry. In cny event, Nelco's claim of
“toking the heat better thon the competition”, is not
supported by the data, ond in fact, It appears that
Meilboner hoes it bockowonds, the Lonooir won 't fake the
heot az well as the competifion,

S0, it Could Get Worse Then?

Burt Ruton, who wos moainly responsible for the
-dgvrelopment of Safe-T-Poxy, published temperohure
£ data bosed on color cmd womed his builders to
point thedr airplemes white, becouse of the poteniticl of
excesding the Tg with the dorker colors on o hot,

sunny day. We of course moke the some recommen-
dation o our buillders. Although composite airplanes
are sometimes painted other colors, we feeal the proc-
tice is reckless, and when ecommended by o monu-
focturer, imesponsible.

Should We Make A Higher Temp Express?

We could in fact use higher ternp Vinyl Esters resins
and core materials, but to whaot advantage? You could
then paint your airplane dark colors, but the cost of the
kit would be thousomds of dollars greater. You may
notice that the much smailer Lemeoir is gctually more
expensive (apples fo apples) than the EXFRESS, be-
cause the materials cre much more expensive thon
ours. We too can use more expensive matericls (we
wolldn't use the some ones as MNeboo) ond roiss our
price, It with little or no benefit to the builder /owner,
Which of course, is one of the reasons we chose the
mcrteriols we use,

What About Resin Safety?

Other misleading informnation fram the Lonooir folks
concams the "safety” of Scife-T-Poxy I Nelbauer says
thet "Toxicity. . forvors Safe-T-Poxy” ( Kitplanes, letters to
editor, Mery, 1988). Notonly does it herve o well known
histery of allergic recctions, it's hardener contains o
suspected carcinegen, MDA (Methylene Dionalins)
Becouse of these problems, Hexcel i discontfinuing
Sate-T-Poxy IT becouse It Is not safe. In our early e
search on resins we were advised by Andy Marshall
Emspoce ndustry composites consultomt and ane-
thor of Composite Basics) to use Viny] Ester resin rather
then Safe-T-Poxy becouse it has the same or grecater
strength, is ecsier (o work with, and we'd lose 1 /2 of our
work force from allergic eactions to Safe-T-Poxy. We
herve heard of kitbuilders who had sell thedr kits due to
reciction to the epoxy. The well known ovicton writer,
Peter Laert experianced an epoxy meaction and com no
longer work with epoxies.

On the other hond, Stoddord Homilton's (Glasain)
experience with Vinyl EBster confimus Morshells
recommendations. In thelr aleven yveors and 1000+
kits, using Vinyi Ester resin, Stoddaord Homilion hcos not
had a single allengic reaction with either their employ-
ees of thalr bullders, Our own experence is moe
lirnited, but in several years of daily exposure to Vinyl
Ester resin, not one employes hos hod o problem.

Are Thera Other Problems with Lancair's
Composite System?

As we sterte in ouwr brochwure discussion on compos-
ites, there are other drawhbacks o the Lomealr compos-




Can They Take The Heat?

Continued fram Page 5

ites, not the least of which concems water intrusion,
and difficuliy of repodr.

Representatives of Bosing and MceDonnell Dougleas
spoke at the Intemucdicnod Exposition for the Aviction
Maointenanees and Ground Support Equipment Indus-
iy, 1987, At the session on epalraldlity of comiposites
given Marnch 18, they had this to say, a3 mported by
Aviation Intemeotionod News, Moy 1, 1987, "While it
moy appear that composites (prepreg ond honeny-
comb) are meraly a diferent type of fibengioss they
cannot be repoired as easily os fiberglass.”

“The preterred repoir method invalves detoiled aea
preparation, knyup of the comect materials in the
proper sequence, applicotion of epoxy, heat bonding
ol ersum- Borgging, and inspecting the cormpleted
repotr. This procedurs 15 best done in o claan, hurmid-
itv-oontrolled environment,

Roiph Myers, a Boeing enginesr who spoke at the
conference, admitted the process & complicoted cmd
scaicd that, * These repairs require clinical precision and
conirol.”

“After the presentation, o top moaintenomce execil-
tive from o major Morth Americon cirline cornploined
thaot cartoin compesite compaonants on his company's
Boeing 767's were wearing out rapidly. He concluded
thot compeosites ore time-consuming to epoir omd
very costly.”

Below, we hovre excerpled portions of an od for o
cormpomy whose equimtnent detects water infrusion in
honeyocomb struchure, This ad appedrad in Aerosporcs
America, July 1988,

“Potential delormination and interncl cell demage
in compaosite corban fiber structures, especially in odr-
crait, cre not easy fo detect. Foults mery be micro-
soopic.. but ot cruising speed and altitude, molsture
comy find its wory . ood freess.

“X-Rory inspection of an airliner for fluid ingress ties
itup for o full doy, at ey expenss.

THow there's abetter way., British Adreronys is alrecdy
using it ... with substantial savings in NDT costs

"With an Infrarnetrics' infrored imaging radiometer,
a1 mantencnee technicicm checks for water In contral
surlaces during turncround, Themmogrophy clecrly
identifies suspicicus oreas on the rmondtor soreen In el
birre ”

Pethaps there's no preblermn. Moybe Lonoodr intends
to rent the thermography inspection equipment to his
builders,

Pethaps Lemedir knows something about proper
and sodfe repair of pre-pregs and honeyvoomb thet
Boeing and McDonnel Douglas hanre rilssed.

Time will tell. -

Tirne has clrecdy proven our composite system. ..
has been used in Buropsan dirplanss since the early
194605, Stoddord Homilton hos usad i since the late
19705, There are cnd harve baen for many yecrs now,
Glersairs and certificoted ainrcrost in service all over the
wiarld.

We note that new, well engineered designs ke the
Cirmus VE 30, have dlso chosen Vinyl Ester resin ond
Clerk Foam for their materials system, ond the FAA
Fort 23 cerificcted Hoffmon Dimona ond  other
sailplones also use wet lonup, oom temperature cure
sysiems.

The aesrspoce monufachimers eferenced by Neico
do use prepregs and honeycomb core, but primerily
for interiors and some exterior poots like flops oned
alevotors. The exterior ports are monuiochred under
conditions far supeniar (they're cutockoved, not mesly
oven cured) to Neico's, and they still howve problems.

With Good Reason

Neico claims to have “the only aiframe using all
high temp composites”. Aside from the fact that they're
not using all high temp composites, we suspect thert
the Lomeair will aiways be the only one to use their
combination of composite meotericils,

Big People Fit Too!

Johin, showm seated in the cabin of the EXPRESS in
the photo, measures §'8" cnd weighs 285 pounds. For

John moonres '8, walghs 285 pounds and it

him the lower rowr of instruments would hoeee fo B
moved, (or his knees) but big folks dofit in the EXPRES.
In crder that taller people fit even better, we'te moving
the firewall ond mstrurment panel forward two inches.
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