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YAF ACTIVITY] Since the last newalerter has included a wide range of

projects. The Varikze plana (Section I} wera put om the market in early July.
Demand for the plans far exceeded our expsctations and at times our ability

to keep up with orders. .Apologies to those who had to wvait several weeks for
plang., Both the VariViggen and VariEze homebuilt prototypes flew to Oshkosh
this year for the EAA convention. Borh the VariBze and VariViggen performed

in many of the evaning airshowa durimg the convention. Oshkosh was a buay nine
day event for ws. Each day we had a "butlders only' discussion session at bath
the VariViggen and the VariEze. 1In addition we conducted a daily cwo-hour cou~
atruction seminar in the work shop aod three forums, We are hoplng to have
home—builr VariViggens and EZE'S at Oshkosh '77 to take & 1itele of the heat
off of the prototypes!

OuT summer has beem a taat one. The Sectlon [ crdere, builder support
trips, ete. has really kept us at a gallop., Those of you who have ordered
Sections ITA, III, and ¥ know that they are not available yet, parcly
due to the sumser's hectic pace and partly due te distractlons. We had to
do some addirional flight test work on the fuel system fn prepsrazion for
Section LTA. We alsc completed the detail deafgn of & research alrplane for
N.A.S.A. utilizing VariEze technolegy. . The W.A.S5.A. alrplase 1s a small, ome-
pilot test vehicle that is intended to teat the handling characteristics of
a future {1990's) yaved-uing airliner. We are currently proof reading Saccion
IIA and it will go to press shortly. With allowance for printing holdups
Saccdon IIA should be available by the firsr of November; Sections I1I and ¥
sheuld fallow in mid-Hovember. :

The VariFze dlstributors appear to be gaining om thelr back-leg of
orders now that the materials pipelﬂ.he iq__filling. Adrcraft Spruce apd Wisks
have indicated chat the basic materials gre fow being shipped with-in four to
eight weeks of order. Check with them diretely for a current lead time. Yen
Brock advises us that he is shipping wing fittings and has most of the nose
gear parts avajlable mow, Thosa iltems which"Ken doean't have available yet
are not shown on his brochures; be will notify you when they are ready.

We have firmad up pur comatruction saminar schedule for the fall. These
seninars are really just for buflders and those who have ac least studied the
educatfon chapter. Dom't encourage & Rroup that {8 just 1dly curlous to accend
this just crowds the seminare and makee 1t hard for active builders co get thel
questions answered. If you plan to attend a seminar and have questionable or
defactive parts, be sure to bring them aleng. Swallow your pride and let othar
vullders profit from your miscakes.

October 9 and 10 Highland, I1linols

Contact: Wicks Organ Company
1100 — S5th Streec
Highland, Illinois 6224%
Octaber 23 Hojave California
at RAF
October 30 and 31 foston, Massachusercs
Coatact: Dale Findlay

Aero Sport Tne. Minuteman FLl
Box Barough Road
Stow, Massachusetis
(617) B9T-6QZ1

01775

England and France
Karcld Bast - Devereux.
13 Stonehills House
Welwyn Garden City
Herts, England

November & - 14
Conrace:

Novewmber 21

Contact: Austin, Texas

Bab Wahrmund
EAA Chapter 187
Route 1 Box 1198

Round Rock, Texas 78664

Mojave, California
at RAF  noon ~ Si100

Navember 28

Sacrapento, Californiz

Ed Hanlio

8377 Seenc Avenue

Roseville, California 95678

Dacember 5
Contact:

Atlanta, Georgila

Johm Griffin, 5%,

420 Worchland Road
Mahleton, Georgla 3003

Decamber 18
Contact:

Tlayrona Beach, Florida
#illlam Caok

130 Norch Highland Avenue
Dayrona Beach, Florida 32014

December 19
Contact:

If you want to attend any of these seminars mend the comcact a postcazd
and tell him how many in your party. If you want & reply, aend a S.A.5.E.

CPHD - PRGE 1

Ye have heard from & couple of ¢lubs that have been formed by Varifre
bullders for wutual support. Ome group in Minnesota 1a so big that they have
become a wpecial intareat EAA chapcer! ‘The club idea {s = good one, in that
bullders cen better aid each other in cenatruction problems.

We have received H.A.S.A.D. approval, class one (gverage amateuwr), for
the Varifze plans.

1f you want to stop by RAF and vialt, give uw a call first and wake
sure we are home, We are not sble to show the protolypes oz an individual
basis yet. If you want to see the airplane pleage plan to attend one of
the semipars in Mojave or hold off until afrer January- We will be in a
different building after January and will have.a showroam/hangar whers you
can see the sirplanes. We are a mile from cur afrcraft now which makes show—
ing them individually an awkward thing to do.

YATERIALS DISTRIBUTION l

1o the initial rush for materials that followed our release of Section'I
{aat June, the distributors were complately swampad. Frankly there were 4
whole bunch more ready-fo-start builders than we ever dreamed of and the tesult
wan alnost immediate exhaustion of availsble materials. In che wake of the
delays which followed we have recelived & few cowplaints from builders who
have had te wailt six to ten veaks for materials from cur distributors and we
fesl that we owe everybody a brief explanatiom »f how the present distribuciom
syaten cane to be.

RAF 1s a very small cowpany with ne desire to expand into distribyrion
or manufactura of paterisls or conponents. When we originally started plaming
to market plana for the VariEze we were not going to be referring cuatomers
to any specific source for materials, since g1l materials wete £o be avail-
able {n just about any reascmable-clze city. We were going ta build the air-
plane with a common induatrial weave of glasa cloth, wich a popular Shell
laminating apoxy system and with any type urcthane foams, avallable at any
well stocked building-supply outlet. We would thus be able te give the
specificariona in the plans and let the homebuilder find his osm source of
materials. When we started building R7EZ {then called the mipi-Viggen) wa
ran ints some problems. The glass layups were quite difficult in many areas
and looked beyend the capability of many &ll-thumbe hbuildera who would want
ta build one, and there was a large weight varfance due to workmanship. Thanks
to Fred Jiran, the glass sailplane wizzard, we found g solurion: epecially
designed weaves of glasa cloth that took most of the work out of the layups,
resulted in far leas weight wariation, and fewer man~hours than che materials
we had been usiag., We then reslized thac not only would the materiala be casy
to work wich, but alse constructiom would be much guicker than working with
robventional wood or metal. Lt was then that the name 'YariFze' was adopted.
[his, of course, threv a wrench inco our pleng to not marker materials, since
the cloth was available only in Europe and raquired a large special order to
get it made here. We then decided to invest in a special order, sell the
clath to the homebuilder, end let him scrounge the rexaining material wherever
he could.

Next, we ran iotc several problems with the epoxy. 1Its toxicity was
aite high (SPI-4), mix ratio at 12 percemt was very critical aid we were
sreain we would need rwo pot livea due to the exotherm damage we found on
ur high temperature inswulated tests. Thus, due to the high ventilation
nd skin protection requirsments and uncertainty af local avazilability of the
equired hardener syetems, the viability of the project was in doubt. About thac
ime ~ we " met’ with several compasite eagineers working in the advanced
ouposite development department of a larpe aeruspace corporatiom. We had a
eeting at their facility and described the encire VariEze arructurs to them
nd discussed with them the epoxy problems we were experiencing. They were
nxious to not only solve our problems but alsoc to suggest that recent de=
elopmenta of elastomeric — wodified epoxy systems would greatly add ko the
atigue life snd peel strengths in our strutture. We 4nitially tried a
pumercially available system but Eound the workeabilfity pooz due to higher
lacoaity and the potr life still not optimum. What followed was a long seriles
f testing numercus variations, attempring to optimize che formulation of the
poxy system. Buflding componenrs for N4EZ (the homebuilt prototype), samples
or strength, envircomental and exotherm tests, gave us a good baais te
valuate the system for not only physical properties hut also For workeability.
he result was 4 system that was not only less toxdc (SPI ~2) but alse had
onsiderably betrer .‘.‘ar.:l.gue and peel strengths {data are showm ia an articla
1 the July issue of Spert Aviation).

Since macketing glass and epoxy was beyond the scope of materials
Letribution we were interested im, we declded to have a couple of established
Letributors stock the epoxy. Then came the bad newa. Yes, formlators would
: happy to formulate the epoxy system hut the retail price would be slmost
35.00-per«gallon kic, almost twice the rerail price of the origlnmal Shell
yatem and adding $200.00 to the price of the airplane. He then decided to
ave rhe distributors stock both the Shell and the new system {now designated
SEY and give the homebuilder his cholce, noring that cartain aspects of the
smstTuction mechods and the physical properiies would suffer with the lover
nst material. Ona of the composite design engineers who had helped develop
he ferwmlaticn, offered te do the production formulation himself, co reduce
nats over the large packaging ¢ompanies and to protect his proprietary rights
n the formula. We were then able to get the retail distributors ro lower
he pormal markup for the epoxy and get the rerail price down to $34.75 per-gallom
it, which would add only $85.00 over rhe price of the low-cost system per
irplage. Thusy rather than go thru the axpensive procese of determining
nd qualifying the required hardeers for the low cost resin to gbrain the
orract pot Life times, we decided to not delay the program and to have the
igeributors supply only RAE.

At that time there were arther individuals offering te supply bullders
1th varlous materlals and were Sending samples for our ""approval'. We lsatned
wo things from this experlence: (1} It is wery time cansuming and axpensive
a da all tests required to gain confldence im # given structural material and
2} there is a very wide range of quality and accaptability in maay of the

materials, parclculax.ly che foams. How that we had just solwed the glass
and epoxy problem we had a foam problem, We were concerned that the home-
builder would be sold inadequate foams, totally in good faith, by outlets
who did not usderstand the fmportance of the proper physical charactariacics




aud of qualily contrel. The tnly way we could asdure the homebuilder of getels
the right materisls was to apzcify it €0 the discributars and follaw-up

€6 agavte qualicy control. The fosms. aleo preséqted an -avaifabilicy problem,
“gince only one plant in the United States menufacrores the blue foam ia the
correet cell size and in large énmough blocke. The PVC toam must be imported
from Europe and is quite sxpensive (typical retail price for the blue and
green fa 30 — §0e/bd -foot; PVC i3 genersily much lilgher).

Witk .our mind 8t emse that the howebullder would bz able to gel sat-
sefactory tructurdl paterisls, the dlstributore wanted -to -alac sake Up
& barduare asd mecals kix, to allow buildere ta avold the hassle of rounding
up the numerous cther items. We falt thia was a pood idea bur insisted ‘that
they retail any ites individually.

Prices — ag you may know, ve had estimared chat raw materfals cost for
4 Varifze (lesa engine) would Be abour $1,400,00. and about §2,700.00 1f you
elected o buy slot of the items profab. We then get the plans price at five
percent of the prefal kit price: The matarials/prefab parte price sotimates
were too low dué to several Teasons: (1Y availsbility problems roted earlier,
42} handling/packeging costa of the many small ttema, (3) gtampeding inflatiom
of these cype mnterials and (4) sur obsolece price 1iata: Ewery irem ended up
costing more Chin our eatimate, except che landing gear struts and they went
up fiftesn percent last wmonth.

As a result, the curzent price for raw zaterials from the distribucors
i sbout $2,200,.00 and about $3,400,00 If you slect to get a3 euch a8 possible
prefabricated. Plass price s soi four percent of. £he prefab kit price. You
can still build as FZ, for s wararials cost of about $1.700.00 1f you don'r
count toola, upholetery, and Lf you do ‘2 reasopable smount of ecrounging for
jtema like inatrumedcs, whezls, harduard, etc. Alwot daily we hear Fron
individuals whe have fouwd & - 75 and C-85 engloes for $1,000.00 to $1,500.00
writh lota of hours remaining. So che §3,000,00 airplane Le not ispoasible,
just improbable! We have about $5,800.40D 1n NOEZ, loclyding the $-200 and

yCam.

= Nat
VARIEZE PARTS WEICHTS.

The toalfiowing are svérage welghta for itess congtructed from the
Yacilzé plans:

CaHARD (chapter &) 167 Ih
foth +levons with weights 6.3 1b,
Each wing with ficring 34,0 1b.

The following §l1ight tesr data from VariEze NAET are presented for those
f;ntr!reuted. We will attempt to hzve z tidbit of rhis cype in evesy €k~
etler .

VARIEZE CONSERUCTION AINTS 5

In. genetsl;. butlders acceptance of the conseruction methods has been
gioellent, We have recelved very 1itele feed-back from anyone who felc
that the building skill requiremeénte were too “high. fonst-
ruction problems have baen in two categoriess
(1} Estiure ta follow or vead the lhstfuctions in the plaun, {2) errors
or ‘unclear areea. io the plapns. Category Ho. (1) will always be with us and
Can be avolded by followlng all ‘the information dn the plais. carefully.
Catégory No. {(2) plans errora, are being cleared up due to the axcellent
feedback we Teceive from builders who concact us O Suggest lmprovenénis.

Froblem: The hot wize weviable contral chewn in the plans is not only
expensive, but has been disconinied by the suppiier. The hot wire contrel
can be any power source {AC er PC). capable of six amps {for .04} wire) or
four awps (for .03 wire) and sdjustable from about ‘ten to eighteen volts.
The fellowing information lists geveral low ¢ost units, and eme whilch works
great that you san puild for abeut coe dollac!

This is an excellsat
control with an easily
adiustable current up ta
eight. anps.

{1) Mnderson Engilneering Co.
2216 Foggy Bottem Rowd
Floriasanc, MO 63031
Kit- £ as ~ 1  §17.99

{2) Mose model train transformers
- are capablé of powering a bot wire
of 025 or 1037 dia. stuloless steel.

(37 A G.E. # 0T = &L ULO light dimmer
(600 watt) control (about $5.00 In
eleerrical supply heuses) will powes a
032 dia. hor wire. The control is
‘quite sensitive and uses very small
ad{ustnence in the lowvér range of the
Jimmers Tange.

(4) The following schematix is all that 13
required to heat a hot vire using oormel

115 - ¥olt hou: rent. - "
=l e our (032 wive, LITuiTeble £5 T4 38 FY fong >

Of course, s 30-foot hot wire is alirtle hard to. handla, -and the 115 =
yolt can give you = good jolt. S0 using the saue piinciple you can @aké up
the contrel as follews, using 4 L x LI board, Some wire (made from uso
extension cord)., sope meils. .032 stainless mafecy wire and an slligator clip.
The wire is strung aceoss: 50 nails. as shown, positioned up. above the woed
board, The aliigater elip is a&djustable from the 15th to the 25th nall to
control wire rémperstute. Cower the lst through 15th nails to avoid sheek.

20 The wire ia hottest wich the clip moved closesc te the 15th nall. Be sure
the wires are net touching the board. Thia system demands about 400 wicts.
i
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Regardlesa of what comirel you are. using, be sure to ser the temperature as
instructed in the plans, one=inch cut every four to six seconds with very
1light pressure. '
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VAR DFE ComaTROCToN Hwems (Cowtmy - -

The paper uixiag cups can be réused, £ven with & lafge Zmouat [:13
hardensd epoxy 1d them - fust be sure to balance your scale . co level before
adding epoxy and hardener. N -

If ‘you need ro esrinate the thickneas of glass buijdup for a patieulay
layup, use the following valuss: BID = §.013 inches-per ply. UND = 0.009.

When mounting the template drawings for the wing foan cores, use a
atralphtedge th sssuré that the level Tines ave stretght. IE you 1ine them
up referring only ta the wertical lines, ft Is aady o gef che rid crooked.

A& gond epray paper adhesive lilke 3M-76 prevents the wiinkiing cavsed by water—
base plues. .

Some bulldara have dgoted rhe full size center section spar pa_:tgm 1a
Ahout 0.1" Bhérter than the Léngeh 1adicaked by the B.L. mumbers. This I#
caused by an imacguracy in the reproduction pracess and Ld small encugh te
be ignoxed, A

When tasking the large blocks together for the wing cores; sowe builders
bave tad ghe five-minute leak down In the joint far enough te heng up the
hot wire: This can te avolded by laying 4 srick of wood scrosa ehe joint and
spplyinn the Tlve-minite to the scick, well away from the foam Joint.

| e miare gy are ghecking the fempetatuié of yout immedlate wark ares
with & thermomater. T{ yon want o slow the cure a 1ittle, a fan directed
at the part will heip. R

Imparcant! Some buflders have Indicated thar they lnadvertenily drilied
inte the tapped wetal insart for the canaxd JiFt tabs. We bave given ther “he
following instructinns to inotall guts on the inserts. Alse, if you
are not pasitive cthat you have good full threads on your inserts vou shoul+
follov this procedure;, which cdn be done evec if the canard is completed.

WUNE A RRSED TURE T
{RRT A ROGE. TRRAUGHE
) TWE. Fofny,

.

deunE ool TREMEL To ALHEE
A $ST. TROOUSY TRE LLAGT,
S S ot Lo el

WSEREL. AN B4 NS

BT 45" ovER TG,
R O T

T B bR TR
LA Eomat orrms
ADToHOANG DRI,

Py T WET Mern (RAEE™
fnky Finl, THE Howd wd{t
fr ol Tase Yoy T Aue
LRPGT. MBRE, oF  MACD,

L&t The aitrgsvouss The
nib core akedl 127 Asues
:kﬂ,.%om; mi_?rtm& The Fosi ?:‘;ugq‘t%wff)
il Prowel 4 powtehb exdThera

de¢h in The hele. Be ore Micro

15 AT seres be¥ore mge?%“mﬁ ?f"*’ﬂ

ftike:  The correction in the pext section adds mutplates on the Insert,
If you have not fascalled rhe canard inseris yet (chapter &, step 2), ise tha
following procedures lire up the insert with the|
" 1tft kab., Clamp together and drill the thxee 1/§~inch holes. Hark

the insercs and tals (top, front, right) so they don't. ger £lipped over or
reversed. Mounr 4 K1000-4 putplate behind each hole. Fill the nutplate and
hole in The insert with siiicone rubber {CE or Dow siliconé bathtub cmilk).
‘Thig keeps.epoxy abd @ictro our 4f the threads . when the insert. is iastalled.
Let the silicone dry 24 hours hefere inatilling the inserts. WNow installk
the inserts as shown io the plans. After the step 2 cure, follow this procedur
to drili the glass pad: make .a stnp for your .1/4~inch drill ta sveid the
pastibility of the drill siipping fnto the autplate. BDrill the ¢enter hole
oqu.' Install the center bolr and 14£r tab, Carefully line up the tab and
using £he tab as & drill puide; drill the other holes. Remaird the Bolt,
prepare work surfages for bond and Install tke three bolts and tab with wec
‘flox. The boltd wilkl push fhe silicome back on imstallation. The best quality
holes 1n the rlass pad caw be obrained if the step 2 eure 13 allowed te
cuTe twd to thiee days before drilling. Az altecnate method §5 to use the
piane proceduTe, but subatiture 1/4~inch steel for the 148-ioch aluminun
inserts. - -
Fhen romting the loles for the VECS brackets do mot gouge into the
spar cap. The bolts must be removed £o install the VECS3's.  One builter
reuted the hale forward. to 4klow che VECS3"s to rataté into the ngtch, and:
in doifig so, Temoved 173 of the spar rap! Re had to replace his spar cap,
full span.

Be sure che elevon slot in the canard is correct and true befors skinmiag
the .canard hettom. Warps or high places may limit up-elevon travel.

LAYUP ZPuEs BIG

Lfd = 60 in 1b., 5/16 = 100 in 1k,

¥hen slicing the crose-fibera during the spar folding layup, use a
oew sharp razor blade. Muke & lijkt pass over the fold wich the hiade held
48 shown., Then use your brush to stipple che tubbls dowm. 3o not streke the
brush an the surface, all stippling is done as a vercical stab at the surface.
Thie vertical stabbing motion i the majerity of work in buflding an EZ,
Brushing om resin builds up weight. Adding a little resist 15 & verticsl
atabbing sotiin is much bettér. I¢ pidpar stippling is dove, very little,
if any,SqueEsBne 19 needsd.

[ LN-:» j
T e AT =

Shelf 1ife of RAE ia two yesrs unopened or one yesr sfter ppening
cofitadner. Both are for storsge at roow temperature outb of sunlight. Do
not stoye urethane foaw {n sunlighr.

Do not be concerned thst the elsvon teoplate is thicker than the slsvom
core. This sccounts for the normal reduction in core slze dwe to 'hurn down®
in the bot wite cutting, Excess can be trimmed before skinning. Chesl the
fit of the CS2 brackets before glassing Che botrom. They mist lipe up well s
allow the aléven to rotate smoothly without binding ot stressing the VEOS3
bracksts.

¥é uyndetstand there 1s a wide range in ‘sensicivicies of bubBles in
levels, fe., 1/2-bubbie 1d one level may be twled. the angle as 1/2-bubble in
anothei. BE a8 précide ss possible In seeting wing twist mnd relative
inciderce. The relative incidence measurad at the wid-spdn polnt musk. be
within 0.1 1nch over the length of & tws~foot. lewel., Do .not reverse the
level when checking Tight to left wings - this allows level inaccuracies to
effect relative incidences. There L mo roow to be sloppy here; the twist
and inc{dence of tha wings must he set accurately.

A couple'biuilders have raéported. thar the glass bulld up on the winpg
fictings has been too high, .such that even without the talerance pads,.
the last ply is higher than the WS tongwe (page 6 — 8). This 48 due te ome
or bath of the lollowing: (1) Insdequate stippling/squesgeaig on the pad/ B
sparfskin lagup causing anoverly wet, thick' layup. (2) The Brock wing fir= o
tinga have a WA tongue witdch is abont .015 underaize due to a machining o
operaticn. This is equal to ose ply 6f ZID. This, we reéctmand thar if :
you.are usfag the Brock fitrings, you yeduce the pad by one ply and care=
fully sque during the layup. If you do come up high, do mot cut away
the skin, It must be continmuous under the wing fircing. Make an sluminum
specar from some alumiium sheet and fostall 1t begween WAS and WAl o £fii
the gap caused by a high Iayup. A high laywp due to excess epoxy can he
lowered by applying pressure on the tap plate | f the layup has nst siarted
to cure: This is possible if the Layp fs daifé halow 359 and Uhsugh people
S0 it ean be coupleted within thiee hours. NeVer strempt sny layup below
60°¢, since the higher viecosity of the resin will wake it more diffiagls te
wet ouf the cloth. A goed quality layup is difficult to achieve Below &50f.

A preferved method to-potting the elactrical wires in the vings is to
ingrall & eonduit, then push the wires thru later vhen needed. The condult

jcan be thin-wall alum oY plastic tubl 14 or 5/16 diz, Only two 28 wives

are required pet wing, since steshes should be mounted on the Fuselage (one

‘on top behind canapy and oae on the boTtom méai the nose whéelwell).

Eormica scraps or wmasonite make excellent material for templates.

$o not ever tighten fasteners. Correct torque valves are #10 = 20 1n 1h.,

PRV
W

Drill a amall hole throagh twe: l-Inch lengihs of %sfnch -dlaceter

dowell and thread thew onto the hot wire. This allows you to grab the wire

immédiately adiacent to thé template for batter control during ot wire

cutting. HRemember, the wire sust he as tight as possible znd speed musc

e slow arcund the leading edge to avold lag undercuts,

A leadlng edge undercut as much as 1/8 inch is acceptable

and can be truéd up with 2 long sanding block after tha

core is jJigged. . .

Never make a glass layup over a core thet IE not siraight

and smooth. The glass panel cannot take the loads if it

has bumps, depressions, steps, ete., in excess of the allow-

able values. Always check your core shepe and size with the -

section drawings in the plans to assure they aré formed and -

aligned properly befeore laylrg glass over thems

) The main gear 1ég as recelved frod Jiran looks twisted. This is due

to the combination of the fervard sweep and camber asgle. If you want t&
clieck the toe-in befufe meauniing the gear, #er it upright with the end lsad~
ing edgesa 4 Inches forward of the center leading edgeé. Gheek the tee-in on
a horizontal plene., Tt should he slighrly toed in, but mot more than 2
degrees: .Adfustments can be made wich a2 cperse -sanding bleck before mounting
the axles. Make the final sdjustment after the gear is mounted:

Misrospherss can be put in a large spide shikér for codvenfent disz-
pensing. :

The trvm required to adapt the €leveland brake to the strut Ls shown
in the following skatch:

cAELy T TRRUE CRLPLE,
T R SRR it
GREE, MOoUMTIYG, HOLES,
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The dinension shown sfiould be checked on the canagy when Jigging it
to the blocks an the fusslage (top of Page 22-2). Adjusr the forvard blocka
1f required, o4 srcain the IZ-fich hedghe shown. - In no case should thig
dimeagicn be less then 11.5 inch. This would impaiy forward/dowmwerd
vigibilicy during climk and landing: Thie dimension cannot bae detersined
by measuring the canopy as recetved from Cauley. The casopy 4a blpum duto
a frame that is 20 Inches wide az che front and 1Y inch wide at the T&at.
The' canopy La then bent frvard 1o & smallétr widch When it rests on the
blocks.” This causes its héight to increase 1n the center. Do not attempt
to berid the tamopy 1p wntil it 4s trimmed =4 shown in chaprer 22,
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Rafer to the following drawings for inatallarfon of cthe kick-in step.
Rafar to the Ouners Manual for details on use of the scep.
first, cut a &-1/2% lohg by 3-1/4° wigh hole in the fuselage
slde just above the lower longeron and just aft or forward
of the seat belt mount. Fit the aide pieces (16-1b FVC) and
top piece {1/4" ply) into place altér removing encugh foam.
A short piece of piano hinge is bolted +to the plyweod insert
and riveted {1/B8* pop rivets) io the doar. A small compression
spring, {attached on each end to the door and to an aluminum
bracket with safety wire} closes the door when your foot. is.
remaved. . A
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The following ie o simple way te check the pot iife
of your epoxy and give you a feellng for the importance
of mixing batches of epoxy only as you need them, Be gure
your resin and hardeéner are at 75 deg F.. Nix nbouk 5 ok
ef epoxy. Btir well znd leave the cuwp Undisturbed st
75 deg F. De sure you use the supplied 8 oz ¢up. The
fast epaxy should exotherm,reaching a solid bleck in
about 30 to 40 minutgs. Slow epoxy should be solid in
about 60 to 90 minutes,.

WING FITTINGS- Before yom bond the fliting permanently
to your wing-spar foam core{chapter 6;step 3}, trizl fit the
whole wing Teanm cerefwith the Tittlng) 1n the jig. The fitting
shotild fit fludh with the inboard edze &f the foam core.
€heck. the positiening of thespar core carefully and meke sure
that the spar itrough tep and bottom is deep enough to accomodate
the spar cap Jlayup., Use ihe section views of the completed
wing on pages 6-18 through 6-21. Make sure that the Titting
iz on the spar foam core straight and not coecked off %o ene
side vertically or horizentally.

Exotlietn fodn damags - care mugt be taken to avold heavy buildups
of epoxy/micro dewn inside @ jofnt that fs Ins wlsted by foam, fuch as on
she aasembly of the wing cores and on the winglet mouscing. The gap to
be Eilled by micrd. when assembling any fpam cores should not be thicker
chanilfis fnch. TE you téy to [£X] a gap greater than 0.1 {nch you will be
adding excessive weight and, more imperrant, the large mass of epoxy-micye,
ina wlsted by the foam, can exotherm. Heat resulting from exotherm can be
a8 high ¥ 450 degrees ¥, which will melt away the [oam lbcally god destroy

the jotar. .On the winglet Wcractmént (chhprot 24, step 3}, walt about an
bour befare doing the last paragraph on page 24-2. Thia allcws the tnside
layup to partislly cure before inetalling the extra micro snd. gresn block.
Feel the inside layup before installing the block to sasure 1t did mot get
hot dug to exocharm.

A%y Time an axethase Lh widpected, by an expaneion Of the epoiy st
the surface ar by thé spoxy at the surfsce geiting hot during sure, the
Joint muet be inspected for exotherm damags.

It 1s good practice to not only keep the gaps swmall, but to do large
hlock asgembly below 70 degraes F. Alvays use NAES on core agmembly or
any large-miss potiiog; ii wie specifically formulsted to eliminste an
exothierm. D& oot mibstitute RAEF. The photo sbous & comparisci of F sud
§ joints. "Rote the form damage ceused b¥ the wxothara desp in the ¥ joint.

[ORICIANSEIP AND QUALITY CONLROL )

¥n s#ectlon 1 we gave you detailed information on specific defects
that you may find in your vork and-hew go repaiy them if negesmary. W=
went inte decaills there and don't nked t& regeat thew hers, but' it dces
seaw_dppropriate to make s few commsprs of & more gensral nature on
workmsnship. There 1a no subatitute for good workmidship, and no ex for
paor wockaanohips, We've made un effort ac making che materials and
técliniques 45 ¢asy 4s podalblé for the beginnsr to do well, but nothing as
complex a2 an airplane will sver be completely idiot«proef. All of you
will make mome minor wistikes in the process of building your airplane and
thus is perfectly worwal. Yhere are also, unforfunately. s few of you who
will make serious-migctakes and Iots of them. All of you must remember that
you are your énly quality-conttol and nobody else can do it for you, If
you' have -guesticnable pacte you' dare burdened. with the dec¢ision ro sérap
them or use them. If you are lugky enough to have another builder nearby. -
let him Jook your project over and respect his opiniom of your workmsnship.
If you find ehac 'ml:h&f'hl&ii#tl‘ in yeur atea 1s- doing poer work; pleass
have the courage to tell him so. T we help palice sach othar onr safety
record will improve and we'll be able to- preserve our lenient- ralesw
Sometimes Iz is hard for us o¢ admit to ourselves that an expensive part is
really junk and a. second. opinior may help: ud. to decide..

Remegber, a wrinkla, depresfsien, or bump in the layup which is:
-greater chan 1/16 fach -high {or. lew) aud which is wore than 207 of the chord
lengch or 207 of the spar chord 13 yigt scceptable and requires repair.. A
depression can generally be repaived dy filling with flox to level and Yaying
avar tha entire depression the amount of glass thit ic wnderneach, lapping
cutside the depression a distance equal to one inch per ply. Be sure you
dou"t’ layup a depresiion.or bump 1n the thick main spar cipd. ‘The translilon
of the spar caps into the wing Fltringe must Be smoeth mnd without joggles.
The above applies only 1o the .flying surfaces. The fuselage and fuel
tanks can have relatively larpge depressionns or bumps without effecting
structural safety.. . .

fe sware during the Floiasking pidcesa that you are sanding on your
Atrugture. I a Bump or corper =xists it is very =asy to ssnd through
more chan ene ply. Removal of wore than one ply in the follewing areas
reguires repalr: wing, canard, wingler (mors chan 207 of chord) and
center sactisn epar covrpers ot shesr web (be aspecinlly cereful eanding
near the wing fittings}.

[VARTEZL PLANE CORRELTIONG/CLARIE LCATIONS]

Wé've gor a lot of correccions this issue, because rhere are already
agveral people who have Builcr mosc of the airplane from original--=adirion.
plans, #ll eéince fthe last newsletbar. Host of you already have most of
these changes since they vere sent back with license agrésments and Inclueded.
with shipments of matarials From the distributotrs. Several of you will
dlso. be working with original—edition plans. for the last haif of the
project between now and January when the next oewsletter is due. %o, keésp
your cyes open for ertors/ommissions in the plans and keep us informed if
you find them. These of ¥ou who are working on the second~half {chaprer 135
dn) between now and Janvary should send us a self-addressed stamped
eavelope.. If we find important changes before January we wili make copiles,
atuff your envelopes énd send them out Immediately. Be sure to mark
"PLANS. CHANGES” en the autside of your $.4.5.E. Do_mot send the envelope
unlass you areée actually woarking past chapter 15,

Row = grab g pencil and mazke the following eorreéctions. in your plans.
PAGE/ ITEM

Clarification - The notch ia the
canard to accept the mass balance
welght tonsfate of Temoving: the
bortox skin -and the foaw. Do aok
rewove. the top skin.

5+ &, Step &

16.5 dlmension should be 18.1. If
yaoiu have already mede fr 16.5, do
not reject it. The épsce can be
Eiiled wich a J-ply BID tape aftar
chapter L1..

9 =2, BGID

&0 - Preed




=35 'Bal_ance e heck

it = 1, Brackei

16 = 1, Belerank

17 - 1, F.S5.
17 - 8, ¥lew Ak

4 = 3, &4 — 16, Tngerts

2 -'%, Hardware

t - §, Chapuer 10

5.« 6, VEGS2

5 - 3, Center

] -'5. 5 -~ 6, Wailghts

6~ 11, 2= 2 apd 2.~ 3

16 = 2, Page nos.

? =1, T~ 7 Winglet

G.5

6 - 16, Teugpisce B
- .

O S S

 Besenis {f‘t‘b?% Bﬂmﬁ\),

2-2;2 -3, UND
3 -9, Step 6

Z = 2y Tubing

2 = 2, Foam

6.~ 5, Pads

Ea

20 to 30 should be 10 to 25 dzg-

1.75 dimension: can be revised to
1.5 6 allow this perc to be
fanricated from the 2 iInch sngle
> Mspplied by Alrcrafe Spruce and Wic

Lower hole should be # 12 drill.
If yon have alueady drilled it

out g6 1/4 inch, nde a 1/4 Inch
belt when mounting. the cable 1o

. chaprer 193,

Fu5. 2.0 shoulid be F.S. 2.15.
VECS LY should be NG 13.

Install futplates, three per
insert over bales drilled in
place with 11FT tabs, see
‘building hints' o thip mews~
letter.

Add aix K1000-3 - outplates and
17 AR4ZS. - AD3I-5 rivets..

3.6 ghovld be 0.6.

Oaly ous of the fwo ait rivets
are required. Sees page 5 - 5.

. Traiiing — edge micro £111 1s -
incorrecily shosm on the teop of
the elevor. Should bs on bottos
g ahown on the top of che page.
Titto for page 5 - 6.

€511 lesd welght siza e 0.6 x
0,8 = 2.0. G310 1s full size as
showm, 0.8 wide. -

AN 525 - §16R - 15 should be AN

525 - HIG6R - 34, If you have
Tectived - 16 screwa from Afrcrafc
Spruce and’ Wickes, Teeurn them for
=14 serews.

The missing pege numbers Yefer
to the dravings on this page{1ed,

Glarificarion: The dimensions
‘st tha top of page 7 = 1 are to
‘rough out a block g ise for the
wingiet, Trim the block o the
dimonsicnd in the éenter of tha
page and om page 7 - 2 o obtain
the worrect winglet size. 103 deg
should be 103.7 d«g.

The notch whch extends from
talking neaber 11 to ‘sbout 8
should extend snother 1/2 inch-

to talking aember 5.2, Thia
" allows the wing fitting to slide
in dootber 1/Z inch to ita corrsct
position on the wing.

Add eight yards to the total
amount of UND required.. Host
of the ahorcage was dus to sn
ervor ‘in the chapter 4 estinare.

"Resin’ should ba 'epoxy®. N
Also page thres - ten sgep 7,‘-"‘3
page three — seventeen. Flain

resln iz never need for anything.

"4N 316 - 3' should be AN 3E5 - 3.
Bistributors made this sdrreccion
before shipping any hardware.

Iisc shows tuwe pleces, seven

féer long for L Lfé~-inch tube.

To aveld large cut-off waste,
distribuko¥s are shipplng osie.
place 66 inchas long and one plece
B4 Inches long.

Urethane green Eoan. (Uthane 200)
is no longet-being produced.
Digrribucors ave now stocking
Uthane 190 or Uthane 210 which
15 a 1ighc tan foam. Do nat
sybstitaie trymer or .9045.

The &7 x. 6" pada should be

212" x 6", The pads onm 6 — ¥
‘and 6 - 11 are correct. They

cafh €xtend beyond the firering. The
sketches on page 6 - 4 do mot
appear to show the wing fitting

at irs 25-dlegree angle. This.

is shown correctliy in the sketches
and photos oo page & - 3:

8 = 5, Fads

§ - 8, spar cip

7 = 3, Rb Angle

T22 plies should be “40 plies’

and "25 plies” abould be '46 ';:11:':'.

Clarification: The photo at tha
top £hows the cap

tend ing out

onte the outboard,tdtcher than it
agtually does. The phata was
taken for the top ldyup (scep 8},
in-which the cap is lenger-

Subetitute the following pattern

for the R4 angles. Two are bemt
up, two are bent down.

28"
2% - &, Top sketch

§ ~ 5, £53fcs1t

Owers Manval

srrov from ‘plexiglass' ie incorvect.

The {811 seight trrerfereswich the
€S} bracket before full tralling-
édge down travel on the right elevon)
either mount the S11 weight out
firreher 8o CSAZ, -or take your
Dremsel and grind some msterial
from €53 and CSI1 to allow

full travel. The CSL1 welght
should strike the bottim of the
canard about the ssme time am the
€410 weight strikes the top sidn
4inside irs cut out.

Ouners Manual page &0, top. &4
*racheck torque of prop bolts.
aftar first vun, after 1) bouls and
each 50 hours thereafrer®. Also
the table on page 33 {asmple welight
and balanés data} 1s Incorrect.
Subscituie the fallowing. The
fidt desirable empry g poaftiom
is at F.5. 110.

nem LTesSS ™" NET [T MEMERT
w2758 | o | 278 iome] 29900
LT M| 276 e |26 |i196) 29808
WeLE 2 - 7 19.0 119
ZALLAST | - 28 —25 90.0 | —1000
AL 532 |10.0| 58627

1 =1, lst. paragrdph

3 -6, €52

3 - 1, Glass taper

6§ - 6, Ts12, €S 3

)
i

Phn -Pree 5

Some early sets of plans . omitted
page count. Add 15% amd %,

Materisl call-out omitted. This

15 pot a VariExe part to make. IE
you want to bomebuild it, use

the full #ize drawing on page 5 ~ B.

The pivet with bushhg maet bé 0.1 Teais"

farvard of the tenterline of the
elevon fube when the botrom of cae
elévem i@ level, The flange
0.6 wide, Use 2024-0 0,63 thick

.pnd hedt ‘trest to Ti. When

mousting €52 to the tiube a

‘wagher may be required gnder

Fhe nut on the ome that does oot
eic on the cenard glass skins.

Siope of ‘taper ghown as 2"1/2 inchaa
per ply ghould be l-inch per ply
{2 yEem).

Materizl callout . omitlted.
Pabricate from .125 thick
2024-T3, Full size pattern
shown,

Nyloseal tubing (46 ft,} should
be 316" x .G25 Polypenca
Rylaflow tubing (%6 ft.)

The drawing shows this piece
1.7% long on one leg. Rerise
the drawing to 1.5" so the
piéce can be made from the
supplied extrusion angle.




6=-17, Wing Fittlags Material callouts owlrrsd, A1l
waterinl except WAL is 2024-T1,
WA tongue 1s 3/8 inch plate,
mitled .. 003 thinner than WAS to
provide clearance. WAY and WAl
plates wre 1f8 thick. WAG plates
Jre 0.063 thick. WAT tubes are
1%, 035 Owerall hedight to oucside
of WAl plates ds 6.0 fmch: Sesle
other 4imensjons. WAL pilnagere
4130 heat. treat to 1Z0HSI. Taper
i3 10 degree inciuded angle.

Top pins ate drilled 1f4 inch.
Pottom ples are tapped /4 X 78,
Tha #i-32 tapped holes in WAl
should b only .35 deep, [ie
bottowing tap. Lohg bolt may
have 6. be <51 length depending
on tolerapes ‘accumilatien, ot

an 5A% grade # bolt can be
substituted whiel has & lomger
chread lapgth.

The oasll ‘cosmetic falring at

each candrd cip is nor stown da

the plema. This fairing is avtached
to the canard and £illse ghé one-inch
woid outhoard of the elevonsz.

Shape Ls not ceitical, jost be

5.6, Tip Fairing

gure it doesnt rub on the elevons.

Sae sketch below.

LAWEED B
5 4%3? G 1
5

Wmile your composite fuel tanks

25-4, Sl';up & o
. ST s+ aré lew# guscaptible to densa=

tien than o metal tank, thay can
still ke rontapinated with water
‘from the fue) truck. The low

st e .- -poiot water drain (deetion ITA) will

BIER (S0l LAYIE CVRES, T 5000 weter dnly tf the arcraft
REmoE Foses 4 pasTALL §s in a level atritudé, Simce
1.5 fgn g e R ALLRG the alrplane parks nose dowd it
FLATE oo TH wiT Flox g . ig recomsended that draizg be
fout Bab Gyt Bl ASS msu‘;jli"le: in che ;‘.‘g:nvardlti;'uf ]
3 » : the AfKSs a5 & . £ B
i pid Wb OVER TTWETS. ) ptgferred'to i{natall them dutitg
oLl %T‘AP i{g.mz*’) (N2 o step 6, hauever, rher ran bae im-
Plug 1o oyl tenTam=  sralled (Withoul riveta) after
it g “Taalks ELASS the tanks are closed out.
oITh DR AS SHouAd.

AL =R LAV -G e CURTMES (ORISR0

nEfos VALUE.

Gne builder interpreted th2 cross-
hatched lines en the five shear
web plies on page Lo, as being
individual strips of eleth. )
The shéar web is, of course five
pieces sized as shownp the
crosa-hatched lines just veri-.

fy fiver orientation.

FLATICN:

) There is an excellent Varize articie in the November
sippivate Pilot" magazine, which covers some previously
unpublished information on +the program.
The October.“Sport Aviation™ has some YariEze photos
wri téoup
A 3 aeunine of EAA

on our Oshkogh trip. ~Sport Aviation™ is the
angd can only be obtained through

membership with EAA: Experimental Aircraft &8s5., Inc..

PO Bx £50, Hales Corners, Wi 53130.

¢.RTio- PRGE &

AL Gparmount

A-2 Spar alze

i .
The landing gesr mount extrusioms

are shown with fseorrsct separation
batwesn paire. Both paira (per side)
should. ba -asparated 0.625 (5/8 inch).
When f{mstalling the extrusions on

pige 10-5 {step 4}, boit the individual
pairs rogether with.a 3/8 inch spacer
between then before drilling chen-

intp the fuselage aides, to assure
aligareént for the gear bslt holes:

When installing the gear oa tha
fuselains (page 18-3) if there is

space left over in fromt ot beck

of the_caba, fill this «ith an

AN 970—4. washer ox. an -Alusinum shim.

Due tio the spar front and bmek
pattern being ‘alighcly oversize
and to the possibility, of growth
in height in asseablyythe center-
section epar, its thickness should

nesegsary to #ssure £it to rhe fuee—
1age longerons and to. the sngine
7 mount. Locate ByL. 7.5 on. alther
21de of the senteriine.- The heighc
top to bottod should be 8.2 inches
8t B.L. 7.5. Ssnd che top- #nd
battom suifacss equakly to accalo

5 the 8.2 dimensicm, Isiring smoothly
2 into the sut§lde contoir 2t shout
£.L. %3, Don't make waves, gouges,
ar potches in the fosn to assure
that the spaz eape will be laid up
straighe.

. i be checkad after step 2. Thie is
i
H

The digtamce betvesn the betroa

of the .top longeron and the top

of the shorr longerom is 8.5 inch.
This iz not clearly shawn om gage
10-2, but can be determined from A5«

We Bave baen advised by FAA that our reglscration nusbers Gust be

brirontsl, mot vertical as they have beem. The nunhers will have to get
saller to stay oo the wiaglet But 1 guess thar's ok. Strile the reference
o verrical formzt on page 1 — 5 of seecion I,

T TEEE AET
Gkt Fedfubdi’
Tuar DO VETw,  Raewt

WEIGHT porTS |
kepp 1T CBHT
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GOMPOSITE STRUCTURE

The phatos show whats Left of & ssmple ve took to Gsbkosh as a com-
patison between our composite and a typical all-sluminum structure. The
susple consists of an alk-aluminum wing, vhich wsd originally bulle for .
the cansrd of the Mfmi-Viggen (this afrcraft was never completed). Un the
end of ire stub spar we baile a glass/foamglass structure with core; spar
sod skin simileér to the Varlfze canard, We désigned the composite side to
e dqual In weight: 1c came cut only slightly hesvier. At Oshkosh we placed
a block of foam unger aach wiagrlp and asked pecple to walk oo the combined
structure. The metal wing falled at oid—span the Second day. The structure
wam walked on during the remsining part of the show and then shipped via
wotor Freight to Califernia with ouly a catdboard. fover, As you can see fn
the photo che Bétal wing his severs permanent damage in its skin surface,
tralling edge spar and ribs, Under léad frs contour looks moré like a
wrinkled paper bag thao an airfoil. The ite side i unds d. Evea
failure or distertion of
Of course, ve do not recommend ou walk ac your aircralr wing.

the Texas boots on the frafling edge did wot causs
<ontour .
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& breskdmm of the sandwich core in an area on the
on FAEZ occurred wnd. was noriced on the trip to Oshkosh.
thought. it wag a #kin delamination, since It Yooked {ike
away from the foam over en ared of #bout 3* X 67 oo the
adjscenk £o the throttle. Cloaer inspection kevealsd rhat the foam had
darariorited in the locsl area, rather thad the ekin pulling svay. This'wzs
in an area where the foam wae only Sbout 0.1 frch thick dué to the inside
tontoaring around the throttle. So, with only @ thin core in bhis avea, -
the sandwich was mot rigid. IE you pusted bard on it 1t could flex, and thus
over-stress and deterforate the urethene foam:. This ares was vepaived on~
fhe=apot by ¢rilling a hole sc the top and bottos of the effacted drea and
injecting epoxy in the Lotgom, allowing ait to. escape out the top hole
until the woid was full. Thits stiffemed the ofiginally [lexable irea and
wade it much. stronger than befpre. The minimust core thickness on the plang
ovar & wide encugh area to &llow flextng ie 0.3 inch, 86 vnléss. you beat
om the sking you shonld not experisnce this problem. 1f -you have over--
contouted Che ingide skin such that you hawe a thin core over a wide area
o paii rémove all Foem gver d small area as shown, before plassing che
outsides, to Telieve foam stressse due to flexing loadz. This tecimique
iz already used In the pians In two areas (section A-A, B-E, page 12-2).
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ida of the fuselage

At firat we X
the skin had pulled -
fuselage side
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The Blue Soan and PVC. foams, dwe to thely inherent elastieity are mof
28 susceptible to fatigue as the urethane. We do not recommend any clianges
dus T this experience, since they should not gcour im an area wor in a
fashion to cause any damgerous ptructuril weakness. Just don't bear on your
Atrplaiie 11k we do to shod its durabliicy. Fesp your eye out for- any
deterioration, which is detecrable by skin flexitility or conteer varlances,

and repalr Yy lntecting epoxy.
dhop is ideal for this purpose.
foam typies.

& glue gun, availeble et any model hobby
Atove all, do oot make substiruticma in

Thera are urethane fosms on the market sith only % the fatigue

strength of the EZ Foam. -

We gat an occezatotal question om Hov the structure will behave at
extremsly low temperatures. - The anmwer is we frankly do sot know, bat.
baged on svailable fnformation we do not expect cold temperatore problams.
The coldeat. N4EZ and N7EZ has been is mimus 13 degrees € (io fiight at
altttudey. The glasa sallplane pedple are ot sware of any cold-relared

_ problems. The flying surfaces, with all load-¢érTying stTucture At the
surface are not as susceptible to Lhermal atress due té rapid temperature’
changes as are many other designs. According to materials apecifications
and the guidelines in the ‘Advanced Cowposite Deaign Guide the structure
shotild expetience no asdverse effects to. below - 50 degrees Fu There are
peveral FZ'a being buile in Alasks. Any inforaation they can 2dd will be
publistied 16 the' Canard Pusher.* If you ave concermed gbout a giffereat
environment- {cold, humid, &aley, ece.) in your area &f anyrhing urveual,
g whould conduet the gppropriate tests to satiafy yourself of the adequacy
of the produckt; It 14, of coutse, impossible for us te provide all che
answeTh, but we do our hest ro.expose the alrpiane to as much testing as
possible snd hawe, and #1ll comtinue to, publish gay problems encounrered’
and thelr solutlons..

We have had a pimber of requescra [or loading data frem individuals
vanting to proof-laad -vheir surfaces, sud from those seeking Foreipn approval
for the design. The sccowpanying data are the limic dpanvise loads (5-g)
_gml_-ltg _fci-the worst—case cg conditions, aft cg for che wing and forward
cg for che canard. Also shown ie a convénlent way to proof-ioad your -~
canzyd, using & fomm bleck and some friemds. Don't do this by nerely hang-
ing 1t Erom the Lift tabs. Tt must be supporeed (as om- the fuselage) ac
the tratling edge to keep from bending. the tabs, Also shoun La our test of
the cooplete wing &ad fittfag, loaded o twice limit foading with shoc
bags. This load La equal to tielve L70-Ib péople.

While demonstrating limit losds can give you a greac deal of gemfi-
dence, £t should in no way be 2 reagow to. accept . part with poor work-
wanship. - o
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FAA CONPGSITE STRUGTURE INSPECTION

We heve reprinted the ingpectiom ¢riteria that wag distributed to
the FAA GADO's; EMDO's and &EDO"s in thim newsleiter for your informeciom
A_md i._u case your local inspector migsed out on the distributfon. You
Bhould rfomtadt your lécal Imspeltor befoce you sctuzlly build msch of your
airplane. The sequence of inapections and at what items he wants to mes
ars hisx oun ehoicé. Sowe of you early birds may find char you have the
Feds looking over your shoulder pretty offen until they ger up ic_speed om
the construction sequence. SBe Pagé 14 oF THAS JMM-

In some places the local FAA inspectorg have asked ta see che wing
#hiear web bafore assenbly ol -the wing foim care. Ue dai*t fecomberid ‘this
because Lf the shear web layup is allowed to cute before sesenbly of the
foam core it must be sanded ‘dull for Bonding leter. fThe sanding process
may damage the surface plies of glass, result in aa iInferigr part to ome
vet bonded. If your Iocal inspector I{msfsts on seelmp the wing shear vek,
try to have him there to inspect it wet, If you can't arrange this, add
an additional BID shear web ply full length on the fore and aft facas to
be sanded after cure. be super cautlous that your shear web box isn’t
bowed while it cures.
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. There fs guité & bit of intérest in the Varifre around the world
.and we have ‘2 few wvords of caution for potentidl oversess huilders.
Government regulacions and imitations on howebuilts vary . quite'a bit
from couktey to country. Please check with your local authoritieés: befdre
ordering plans, sidce we can'c refind plans ordera if you find out later
that the Varifrs fa not approved for construction ¥u yaur S9uBry or

that materisls are peohibitively coatly or unavailabie.

" The shipping cost# to some areéda of the world are evar $130¢,
making the costs prohibitive for many potenrial builders. We are looking
into thie availability of acceprable substitute materials., Ve have found
that the fodms mré not available ac all in some coumtriea. Oue builder
in Germany his reported success in subseiririig Rehacell for the 2. 1h/fe?
blue styrese foam, howewver, it's hizh solsture abserbricn makes it suspect.
If yoiu are gesarching for substitutes do not actepr any marerial which bas
lowsr strength or ocher physical properties than the recomasnded zater-—
18ls shown as follows: ’ )

Biue 5Styrene: Dow Chewical Cp. Brand F.B. |
Styrofosa, 2 T 0.2 1b/fc] densiey,
cell aize L. te 2.4 =, a

Green Uréthase: .Opjohn Chemical Co.
B-Thane 200 or
YU-Thane 210 or
B=Thane 130 -

Ridgid P.V.C.: Conticell egquivalent
dengities are availsble {n Europe.

0-200-A Pusher installation in N4EZ haa a total of about 150-flight
hours to date. There has been no messuratle increass in crankshafc end
‘play which would reflect thrust beaping wvear. -Everything looks good far
the 0-200-A on the VariEze zircesaft. Do not conclude from this that the
A" madel engise fa suitable in othier posher aivcrafr: Lovk ar your
owpera mamual for the téchnical discussion on thruet losdieg,

A.C. BOYLE, chepter 40 Designee, and A & F rated machanic has hees
kind encugh to offér some sugpestions to those of you who are overhaulling
or servicing small €ontivental engines. E R T

1f you aré ovithauling ai A~§5,convert It to A-75. The comversion
is coversd by fontinental service bulletin M&7-16, revised 9/25[68.

Instxll the 100 octane valve converasion when evarhauling any of the
mall Contipentals.. i

Pistons, rings, valves, valve guides, rocker arm busings, rocker
arm plvet pins, snd bosses on the cylindar heads should all meéz new
tolérances oot mervice 1imits 1f you expect teo get the Full TBO.

~ HNever heve crankshaft grindiog dope by &b sutomotive shep. Stick
with an FAA approved regrind shop. The bearing Joursals on airerafr
crankshafts have spegific requirements that auto wachine shops gemerally
don't have the sqnipmedt té meet. .

if yon went to comvert- te sliek 4000 serfes magnecos use slick kit
#2650 which gives the mags and “hardvare. Continental part #36066 drive
geaxs are Gsed with thése maguetos. i .

Hive your inspeccion {Magnaflux & Zyglo) and machine work (grinding
and placing} done by a competent aizcraft wachine shop. Don't raks
chances with amateurs.

IE you plan to store. your newly overhauled engine over 30 days
don't tegt tun ft uvatil you're ready to put ir {o service. The combustion
products froa the rum-in will cause corrosion internally. If limg-term
storsge is planned, oil al] internsl surfacesd on assewbly, plug all
openings (breather, oil pressure port, Intake, and exhadst opeaings), and
install desicant spark plugs. T ’

Falltw the servise manual®s recomsended rud-in precedure.

Ragarding the use of 100LL fuel in the low cOopression smdll fooei-
nentaln, If adequate (100 octane) valves are Installed, plugs fleaced:
every 100 br., and o1l changed avery 25 to 30 houra, no appreciable
degradation of engine depemdabiliry should he experienced as a result of
10CLL use.

LYW ENGINES

¥e have been talking to » number of "high ¢ime" YW Elyers over the
lant few months and the story we. Hear is generally one of woe and poverty.
The message that we get, even from successful bug operators, isn't very
dorhusisscie. One high timer {800 hour} said that there wers prohably ten
other guys who had suffered faillures with VW's for each surcessful
dperatar. He 1 uvéing i ciinental C-B3 i his VatiEze. Another bug:
operator we talked to said theat in the 240 hours he was able to cperats
bafore failefe, bis VW cost him more dollars than s brand new B-100
would have (at thzt time $3800), and he gpent an hour with the cowiing
off for every hour he spent flying. The thing thet ecarea us 1g that both
of thege gento are very competent engine machanics with pleaty ef rrouble—
ahooting experietice and 2 traived ear for problems before they get serious.’
| Gn'the other hand, we Lalked 6 2. group Of smill-bore VW operatora
{3650 hp) who had excellent service in motor glidera with very little
hasale. Unfortunstely the 36 to 50-bp engines, are foo smail o pover
a Varifze. ®Ouor present conclusion has to be £hat we can'r eéndourage the
use of YW couversions in the VariEze yer. WUe say yet because a oumber of
development programs are undervay and eventually the big-bore bug may
become an mircraft power plamt, but doo't hold. your breath wattieg. If
we were to Técommend 8 VW iostallation gurfently, we woild @xpedt Lo sée
a Yot of wmhappy builders, a high percentage of malncenance rrpubles,
exesuive costs, and possibly some accidents. Beyond basic engine dur—
ability che VW converters are faced with deviging and. suppotting a
#gtvice bulletin and afrworthiness directive (AD) syetem to support The
operator. Frankly, @meineatal asd Lycomisg would oot have the svciess
record that they do without the fustomer suppert effors in service and
dverhaul memmsls, Al's, and service bulleting. WHe.do understapd that the
Limbach engine does bave a functiemiug AD system #nd 16 one of che more
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relisbla VW's sround. Unforfunately, thede engiies are dbiv expenaide and
harder to get than the €ontinentals. i + * B

There ate some of you who: are qualified mechanigs, &xperienced
with both V¥ and airereft eogines, and you loow chat ¥you, can <rparate &
VW eaglne safely snd relisbly. If you want to bulld your Varifze witheut
wmiting for’ seceion IIB and a2 full development program, yOw can use
section LIA as 4 gifde ind deévelop youi owa. fnstallation decails gfforts
to develop and reffne the big bore VW's are undervay. -One of ‘the manu- .7 .
faétured will work on an Eze instsilation after demonstrating séveral hundred
bours service in a Chasp. We will moultor their efforta, It they
prove successful and 1% they can provide adequate customer sérvice, then
we will publish seccion TIB. The sarliear that this could happen is the
auwsgeT of '77. We regret that IIR can't be published sow but to do s
would be an injustfce to you, to EAA, and the ‘accident record might
jmpnr&:.u pur lenient FAs Tules. We will not sccapt orders for section IIB
wnrl]l & succesaful installation is developed. The YW Inseallation we
‘have in VarfBre N7EZ doea ast have adequats reliability.

Thii 1g not to infer that the VW dees not have itm place fn spare
aviation. Lts use can be justified in a léw wingloading atrplane such
as a Volksplans or Pixie for recreational wtility, and where a forced
landing cap aluays be succesafully done. Thosc applicarions generally
involve less than $9 filight hours per yeer and thus the cost per year
for the ficat few years 18 quite sconvedical.

COMENG ENGIN:

We've recelved & lot of flatk over our selection of the Continéaral
engines for the VariEre aince wost-models have bgen out of preduction for
years. The nost commsn question is “How:sbeut the Lycoming engines?”
and this le your anever: They are too heavy. The 0=29%, 0-320, Q-349, and
0-36D engices are totally out of Cthe guestion,

The 0-235 models could be used ealy with some gtrice limitatioms.
The normally equipped D-235 is 242 pounds which 1s mch too hasvy boch
structoraliy and from C.G. considerations, I che 0-235 is seripped
(migs and carburetor enly remaining) lts welght cam be reduced co 211 pounds
which s marginal bt cen be lived wieh {48 La the Qontinental 0-200
with alternacor but no - starter); the (235 has: some sdvantages. In lower
cost, and tt {x aveilable in a 100 octane~burning verafon. We haven™t
flown an 0=235 insrallation and ft may not wotk out saccessfully, so
dont't rush out and sell your €omtinmentals. Even 1f che §-735 works ok,
you would be vestricred to mo electrical systom: 4 Vari-%ze program on
the 0-135 is uiderwvay and it could become Beccion 1IC, but the earliest
chat this could happer would be next summér. The §-235 produces tod
mech horsepover gnd would hawe to be limited tp lewer cruise powed settifigs.
If you've imhappy abont the available engines as we ave, speek put] Write
‘to your Congressman {tc Lycoming and Conrinental) and zell them to get
on the stick and produce an 80 hp; 160 pound, underw $3000 engine. The
Tectinglogy is available and if encugh interest 1s generated, maybe we'll
ger some aiflon. Oet your friends to write snd show the manufactureds
how big the marker is.

VARTARLE FITCH PROPELLERS

V= haven't gotten too wmany requests for vatlable pitch/censtant

sense and fncell} gente. However, for those few who have asked about
them this i5 why we are down on them: safety, cost, weight, aad main-
tenance. First, it is a very defipite risk to install & variable piltch
prop on a pusher aircrafr. The dévelopment of a variable pusher prop

for the VariEie could easily run hundreds of thousands of dellars and
stLll be 2 failure. The cast of & proven varlable prop; even if one were
available would be over a thopdand dollars each., Thie Lightest controllabla
prop would weigh about 25 pounds which would create a G problem requiring
ballast, further Increasing the wuight growth. The maintepance and upkeep
Tequired op a variable prop ‘is unbelievable. Lock through the FAA
airworthiness direccives for propellsrs, and you'll see what we medn.
‘Even 1f you have memey to burn, a fulltime mechanic op sdlary, ardare a
hairyechested test pilot type anyway, you won't gain anyching with your
faney prop, The added weight will limir your useful. lead. Fven for
gross—weight operacion, the VariEze requires a larger airporr for landing
‘than- for tekenif, Climb ig excellent even with a4 fixed piteh prap.
Thus a wariable pigch prop would not Increase uiility,

fIIGﬂ ¥5. VARIEIE ;

Since I haven't flown anything but experimental types lacely I
warited ‘€5 fly another lightplame to get & comparison with the VariEze.
S0, last moath T jomped In the Continental 0-200A-powered VatiEzs and
flew to as alrpart id which I fould rent .a Crumman. Averican Tiger, the
*het rod' of the fixed gear lighrplanes. T {lew the 130-hp Tiger abour
1Y hours, imcluding 5 landinge, then flew the VariEze home; my impressions
follow:

Bath airplanes tax ied well, the Eze being casfer to taxi ima
direct érosswind. Both track well inm the. takeoff rall, the Tiger has
higher 8fiék forcés.réquired fo rotate ‘bub boch wéré easy to setrla
inre clioh asttitude. The Eze rolled about 200 feet farcher bafore lifr-
off but aceelerated to climb wvpeed faster. At the test coanditions of
5000 feet altitude and 90 degrees F temperature the Eza hai twice the
Tiget’s rate of climb (1200 Epm ws. 600 fpm). In level flight at the
slticiedes tesved,rhe Varifze wvag about 30 to 35 oph faster than the
Tiger at full throttles :

The Varifze is & more comforrvable airplane to fly even sthough cabim
volume 1s wuch iess, The Tiger had to be constantiy Tlown to keep it
Tevel ia cthe light. to wederdace turbulence; wherfeas, the Ezg could be
flewnm hands—off using an cccasionmal rudder impur or trim adjustment. I



nad a tired back after flying the Tiger and wanted te get out and stretch..
The reclined seac with thigh supports, armrescts, aad lumbar support In
rhie Ere cdaused po -discomfort. .Cockplr noise levels were about equal.

The Eze's ventilation was berfer.

The Tiger had a mild torque-effect requiring some rurddet at the
elimb spaed and the rudder requirement increased as Speed as slowed to
‘agall. Sgall-was preceeded by ample natural atall wamming.and conalsted
of mild pitch bucking follawed by dropping of the left wing. The Eze
tiad no goticeable torque effect with speed and che. facreased stick force
gradient at abgut 51 knota. wad ample warning chat speed wis low, At
full afc stick the EZe ¢ould Fe [lLown add sanegvered wichout tendency te
depart or drop a wing, even though the angle-of-attfack was excessive and
totally blocked forward visibility.

Cruise visibllity of the Tiger was betcer than the Tze, particuiar-
1y Forward over the nose.  Bath rirplanes have gopd pattern viaibilicy,
bit ‘the Exe's forvard fdowaward blockage hindered a good look at obstacles

-during Einal approach.

The Tiger was easfer to land tham the VariFze due to several factors.
If the Tiget was hizh op final, redeetion of power gould preduce = high
gink rate and salvage the approach. The flaps were quite effective but
there was o significant plteh trim chaoge . for the first 15 degrees de--
flectiou. On the other hand, if che Eze were high on final, airspeed
wowld increasé tn ordet to ger dowm, even wich power reduced to idle.
Approach speeds used in the twrbulent Flight conditlons veve - Tiger
75-BD mph, Ezé B0-85 mph. The Tigér could be flared up %o che numbers
and when power was brought back 1r would jmmedfately settle on Che. ruaway
conststantly whare T santed £t and I could stop repeatedly withim the:
firest 1400 feet of the runwey wich moderace breking, one reguired only
‘aboitt 900 feer. Touchdvwm scatter was cossdderably more om the Eze, The
airplane doss not lose speed of sertle gignificantly when pover is re—
duced: {t wmerely Flies down the Tunway with speed. bleeiling off sléwly.
ﬂIi.nging the npse up to the horizon £or touchdown resalted in a touchdown
dpged of akout ‘65 mph, which was about 5 wph faster than the Tiger: Onee
T was able to put the Eze on the numbers, bur more. often rouchdawn
pecurred 400 to 500 Faet down the runway, ouce about 1000 faet When the
approzch was about 10 mph fast.  The Tiger with its larger tires gave a
smoothar rellout and braking was motre effective, particularly whew flaps
were raised durieg rollout, My genmerel Impressien was that & comfortable
runicay length For lacding the Eze was almost twice as lung as that. required
far the Tiger, when all facrors were conaldeved. On the lLanding 1 avershot,

I didn'¢ get the Eze stopped untll abauf 2400 feer down. the runway.

in summary,the VariEze definztely has the edge ilp range aconomy,
crulse comfort, and performance: The Tiger wich four seats, more hbaggage,
‘agd- IFR instrumentétion cervdinly fas more wcdlity. Its beerer abilicy to
operate from short fields alsc increazses 1ts uriliiy over & VariEza. The
Tiger carties twice the number of people, but the VariEze can get 3.2
tizies the miles-per-gallon.

Wich che VariEze you should plan an usiag a minimum of 3500-foot
£ipids for your initial landings and afrer your proficlency bullds up
wou can work yourself dowm ta as low ag 240D-fopr swmuays. Refer to the
Owners Mamiial for specific ground Foall and -abstacle clearange distances.

The axcessive tuivay réquirementy of the VariEze could he reducaed
if a drag device wvere deployed te dirty up the landing configurazion, He
do plan ro best otie after we get the remaiping plan’s sections oub. Do
not ask. about .the progresd of this item, we work much fastat vhen we
don't have To respond to questions! Yes, we are designing it to be retro-
firtable. HFe, we don't know how amuch it will help, of even Lf 1f will be
griceessful.

;N7EZ DAMAGED i

The Volkswagen-powered prototype afircraft that sarved as a fore-
‘runnat  to the VariEze was damaged last Joly in a lasdleg incidents While
this aifcrafe 15 codsiderably different thin fhe homebsllt VarlEze (NGEZ),
its structure is somewhat similar. Thus, -the results of the czash durability
of this airplane are of iererest to VariEze bullders.

The .airplane was landed in a soft dirt incline, appraximarely 400 feer
short of the runway. The main gear Talled aft at toushdowm (N7EZ'a geAr
sweeps aft, nd Forward a8 ap N4EZ, aod 1 guiré weak for drag loads). The
right wingtip drug into the soft dirc, yawling che airplape as 1t Left the
groiizd Li 4 nosé-high attftyde. The yaw coupled to roll and the airerafc
gtruck the e=nd of the cencrete rumvay at 60-degrees bank and about 30-
degreas nose-down pitch.

First ground cootact was the cip of the right canard. Rather than
failing the canard, 1ir was remeved from the fuselage, taking som= of the
bulkhead with 1t: The canavd thep tupbled dowr thé ramp, damaging the
elevon prailing=edge skin, Damage to the canard was limiced fo & 3 inch
Yy & Inch drea where it firsc struck the concrete. With the exceptlon
of che easfly repaired area at the tip,rthe entire eanard structure is
undagaged. A metal or wood equivalent strucrture, siriking concrete at
.that angle at 65 knots, would fiave been dastroyed..

Hext ground cyntact was the nose af the sirplane and che wingtip
slmltaneously; with the alrcraft still at 60-degtees bdak d@nd. 30-degrees
nosa=dowm. Wingrip damage was Tlmited to the lower winglet .surface. The
ndse tadk the major fmpact enarpgy and résulted if -a buckling of the
structyre arcued the fuselage under the canard mount, as the eatire nose
section mowréd back aboutr ane fnch (see photds). The airplane then sltd
down the runvay .about Z80 .feet on the nose gear and wingtlps. The bottom
of ‘the rudders, prop, 2ad both lower winoptips were damaged in the sAlide.
The pose gear pushrod {(HG1D) husklad batwesn NG apd NGi3, The lendiag
Bear srrut wig not damaged.

All agruéturé not notad sbove wag nof damagsd. The upper winglets,
winglet attactments, wings, wing fitcings, spar, fuel tanks, fuselage,
cockplt, canopy, etc., were mot shifted In ary way. The engine did not
shifc, and there were no fuel ‘leaks, The pilot received no Injuries even
though he had forgatrten: £p gut ¢n his shoulder harness..

Tt is quite dfsappaintfng, of course, to have the aivcraft Jamaged,
but was enccuraging to ohtain Impact survivability datz that is very
favorable te the scTucture. This was an afes thif was Sosevhat unknown.
Many of rhe all-glass sailnlanes have a history of shattering the fuselage
structure [m a crash. Apparenily the sandwich of glass/foam/glass uaed
throughout the VariEze provides enetrgy .absorbtion, limits the damage ta
laeal bucklirg, and orevides good pilot protection.

e LEEAL DEAST 8o
RE

FUSELALE BucKiED.

CRANARD TP
LochAl DAMAGE .
LETE ANGLE of
GRoUND: CORTACT

~LOWER, wanIgLET
s RODDER &
DAMAGED. WPPEL
NMGLET  ATTRCAMEMT
P WmANG ARE
ok-

oK LBl CusELAGE
1S EAL Ly Rebimel.
EUMaLnEY &Y

TUSTLALL S Ok

TVARIIZE QUEGTIONS/ANGWERS)

We $Til{ get an occidsieiial lettér askiag & guestion, but without a
self—addressed, stamped envelape eorlosed. We will. asoume that If a
SR 4 s bhs ardrer doesn nar wane hds odestion -snsweted ungil

s, Ay v geply, send the SASE, fuespions

abour_ avai].am,luy cost and dellve.ry of frems hindled by -a distributor
should he sent. dizectly te them, not RAF:; The dfstributer can process
your questions faster 1 you send them = SASE too.

_— 1s any 6f the materisl and hardwsre on page 2 - 1 duplicatad
on page 2 - 27

Answer - Bo. If you homebuild the prefab parts you will need to
get the materials and: hardware separately.

[uestion]- By experimentinig, 1 hsve found that RAEF. behaves yimilar
to RAES 1f ir 1s mived six to ome ratfa. Is thisg a.k,¥

answar - No! .Mever change specified ratics on.epoxy. RNever deo
snything contrary to the education geccion of thé plams withour getting

camplete justification.

- I plan to put & starter, vagusm pump, altermator, complece
glactficzl syscem, complets IFR fnstrumentarion and lighting in ty Eze.
Whare do T put thé ADF antenna?

Aaswer « Firae of all, we do not recptmend thar you plan for IFR
utility on any homebullt. €er out your FAR part 9L and ses that an experi-
mental airplane can operate “VFR, day only, unless etherswise specifically
authorized by the Administrator® {(part 91.42). Some local FAA authorities
will spprove IEFR of night capabllity, but meny réquire specific approval.
for each flight. The impoTtant thlug is that FAA can prohibit hoemebuilt
IFR merely by discontipuing the "specifis: authorizations’, oot by havicg
to chanige & regulation. T feel this will happen the first time a home-
wwilr has ag LFR acdident, particularly in a TCA. So, £t is foolish ro
tie up alot of money im IFR sguipment rhat vou may not heé able to us€.
1f you must have IFR stility, we recommend you use a type—certified air-
evaft. Rememher, a hmnehuilr, afreraft oust be bullf and flown for “ed-
cuation dd recteation only." The curremt Bnited Seates rules are the
most lenient in the werld and were wiitcen ro accomodate local recrearional
flying eniy.. I think the best way to keep our rules Ls ¥o not Ty to aver-
axtend chair incentr and. vo do our recrearional flying as safely ae passible.
Might=flying a high wing~loading singla-engine alrplane is not considered
safe practica. Secondly; you are loading up the wrang alrplane. The
Varifze has euly 67 square fest of wing area and s tins effected much
mave by welght growth thai & Cud.or Flybaby, vhich has twice the wing area.
¥nu will be much happiler with your Varifre's flying quallties, performance
and safery if you operate it as light as possibie. The maximum englne
weight 1s 713 1b., vhich does net aklow e of the starter &nd generator
pa all of the cuazinental eagines., Basic. and agcessery welghrs for all
the Conrinentsl engines are shown in secrion ILA, Due to fuel dystem
requirements yeu Ganmotr use the engine-driven vacuum puzp. If ‘you musrt
use a vaguun instruménr, ¥ou must use a venturl. to drive it. Remember,
due to the alrcraft's suall size 1t Ls pot adaptable to heavy installacions.
The 215 1%. valye is an absaluté wmaximsm, The 170 1b, & - 75 is preferred,
and was the .design point. The & - 75 is probably the best enpipne for
the VariEze. Wow, back ta your eriglnal question, the best place to
pur the ADF anteana is on a Type-Gargified zirplane.

- 1 am lesrning aerobatics. VWhat maneuvers and emtry
speeds do I use . E6t rhe VariEzel

Answer - You are usiog the wroog airplane. The VariEze waa uof
designed Tor aerobarics and thus an aerobaric cest program has not been
done. Teo rlear you for aervbaties, ! would have to dooduct 4 cowplete
serises of rests including inverted maneuvers, tailslidea, 6-turn spins,.
expansion of atructoral maseuvers, etc. 1 do por plan these rests
beeaise L hHavel Tequirement or Latentipn to clsar amergbacivs. Further-

s ey



move, the introduction of an all-cowposite structure to- homebuilding La
a big erough §tép fii 1iself, consideriap the wide varfery In Gocflm:lnsbip.
It would be uswise to fatroduce a apw-iype Stfuctufe la an deroharic
airflane, particularly ongin which inexperienced sersbatic pillots would
dperate. This s oot to Infer that an all-compos{te airplansd has no
fufite 1n aercbarics. 1 jast think 4t is wise ro galn several yeafs
experience in 2 nou-aerchatic alrpline firet. Do ror &xcéed thi placarass
limiragions im the owners manual, Tf you are considering aércbatied, da
them only in am afrérdft approved for chem.
— T am & Ham radic operator.
and time [&r Hame to -discuss Varifze?

Answer - Ivan Whicehouse, Goldendale Wash, téports they are using
3I900. Khz at 8:30 PiM. Tuesdiy mights.

[Qiestlon]- s it posaible to hit the wingtip on the grourd durlsyg
‘Yanding? i

Answer - Yes. Ik happepded to K4EZ once. 1 was making an approach
10 Dalhiatrt Texas dn the way to Oshkosh om a gusty afternoon; {n abwoer
firal the alrplané had 2 wery large turbulence upser. I racovered to
levei f£light and continuesd the approach. Tn the flare for landing 1
encoyntered another large gust whibch drove 2 wing tip Into the ground
and gave me a very hard touch down. The landing was quite havd and due
£o the mhock and .noise | thought [ may have beoken the prop or gesr. I
cax 1 #f in and Found that Both lover winglets had struck the ground.
Everything else was c.k. ©One of the lover uiiiglety had been shortened
sbour 1/2 inch and was split ém ose side. The other had been ground off
abour _1..!.!. inch. Repair was easily done uith some S-minute and a apray
can of paint.

[fucstion]~ 1 have encipsed a skéceh showing ey soluticn &0 hooking
up A dual contral setup o my YariBze oo I can make if dasler £& chisck-but
my friends. W@ill it work o.k.%

Ansvex - lio. Dual controls for the VariEze are not &3 sinple as
just rigging # pechaniSe to the back seat. First of all, we are concerned- .
thst wich dusl contrels msny will be acrtempting ©O use the airplane as a
trainer, checking dut people who do met meet the qualificstions showm dn
the Owners Manual. This goes for any homebullt - get your basic proficlency
in Type-Certified trainlng aircraft, Do mot figk FAa's safery record by
leasning fiying skiils in a bomebuflt. A very large percantage of home-
bullt accidents can be triced to 2 Jack of basie pilot proficieacy. Second,
the VariEzebroll rate due o rudder is hWigher than that due to aileron,
thus fz 1a impertast that the back seat instruccor haz goed rudder contrel.
The back seating {s arranged such that the passengers foor sits flat én
the inclined floor, making it difffcult ro provide good rudder pedal
conceol for a tall instrucger. Back seat controls would require a major
structukal addition to the fuselapge and ‘would eliminate one sultcaee.

When we-do previde back seat toatrols we plan to alsa incorperate Tear
wipg ailerons to lmprove the roll Elying qualicies, alnce if we'pe going
te complicate the conktrol system that wuch,we wight as well ge all the
way! The rear wing ailercn additton is a very major chenge that affeets.
wing stiffness and would fequite extenmlvé Flutter qualificaticn. Do
fot bulld a VariFze 1f you Teguire dual controls (wich. che mnsupprion that
they could be worked oul). They may not work. Do ot ask haw the dual
devalopment. 1s working out. If it iz snecessful decails will be provided
immediately.

[Guestion}~ I plad oa notching into. the wing to make che roll ttds
tab flasn. Lz this o.k.7 '

Angver - ¥o. Db st modify £he wing: changing -4ts stiffness would
require extensive flutter qualification. :

(Omesrion]- Oa chapter & sgep 9, which fasteners do you prefar?

Arover - The AN 525°s are highly desired since the precisfon:
countersink operation is mor required, Ferformance loss with the extetnsl
screw heads is less than 1/2-mph speed,

[Taestion]~ [ know =y VariEre elevons stimild po trailing-edge-up
97 derrees, but ] mot something crooked & mine hit the
sangré at only 25 degrees. Do T have to .start over?

Answer — No. 27 14 preferred, but you can ageept ay low as 26 degrees
Tf less than 24 degtées is obtained you will havéPadiust C53. Do not adjyst
57, The position of C52 relative to che elevon is id@partant to provide
the corract stick forces.

[Guestien] - Can I gét & list of thess in my city who are
building a VariEze?

Anower - We doh'% have a geographit list, bul you can.
£ind other builders by speaking up at your next ocal ERA
ghapter meeting. ) . -

Qe on] - 1 understand from an article By Glehn Siavert
in the Dctober “Sport &viation® that Dynel fabric hes better
Flewural strength, but less tensile strength than glass.

1 have seme Dynel 1eft ever frem angther preject. Can I
substitute it for glass? .

Knswer - Mo, Mr, Sleverts “cémparisen” of Dyriel and glass
rensile strength which shows: glass 2.6 times as Btrong as
Tynel ig very misleading. Hehag selécted equal cloth weights,
vt in fact!due to DyneI% thicknesg and "burlap” consistency,
it results in a lamina that is 3.5 tinmes es thick as the 100-
gram cloth per ply. %pd proportionstely heavier. In a correct
cdmpairgsn (in 1b/ine tensile strength) the epoxy/Elass Lami-
na is over ten times ag sireng a5 an epoxy/Dynel lamina.

Tue fopm core in his tension sample canrot be assuned to carry
its share ¢f the ultimate tensile strength due to the greatiy
difrerent medulis of elasticity;, 3e.. the foam- will net .
be highl¥ stressed untll after iamina failure, His “flexural
Litimate” test is not really a test of the Llamina flexural
strength, because due to his test setup, the compressive
allowzble stress #f the foam core was reached 1ong'b?fqre
apporaching tensile/compressive gllowables in the lamina.

The (act that his.01l# thick Dynel lamina soraad. the foam gem-
pression load over a larger area than the .004 thick glass
lamina, resulted in a higher foam core buckling load for the
Oynel. The Federal Test Method used could be dane on & multi-
ply laming of Dynel or jglass without the core and would resuit
in the correct values of flexural ultimate for the material

in which glass is agalh over t&n +imes the strength of Dynmel.
If Cynel were used for the ¥ariEze spar caps the caps would
have 1o be over ome-inch thitk where the glags CEPS are only
0.1 inches thirk,

Can you set up A frequency

[AMATEDR DESIONER

CoTposite structure, as we have sald many times, is not
adaptable to' amateun design practice. The simplified (sometimes
eyeball) design methods that have svolved tireugh the years of
experience with ateel %tubé, simple wood, and alumimm strycture
do not exisi for composite structures. The structural compusite
is the baby of sll aircraft structures and it wiil need the yeers
of mervice experience thal the older materials have had to mature
bvefore the commen practice and *thinb rules® for amateur design
evolve, Remember, eteel, miuminum, and wood have had L0 to 70
years to mature as aircraft gtructural materlals. -Composites
have scarcely even flewn as primary structures. The best
qualified engineeri& in thé field are #till arguing amony them-
selves shout the design criteria for composltes, and if iha
true experts are still not set on the best approachee, the
amatédr shouldn't even try. If you aredt a well-qualified
structural designer with a good composited background, den't
pven consider the use of composites in an oviginal design of
your gwal :

Unfortunately, 4 few fooltiardy individuals have already
sttempted to use composite structures in aireraft without
adequate. knowledge and the results have besn catagfrophic.

In mid-July the prototype of a foam/dynel/epoxy mirplane
had g catastrophic in—flight structural failure, The impact
killed the pilot/designer/builder tut fortunately nobody else.
The FAA's post crash investigation revealed errors in both
design dnd workmanship that weuld give a competent composites
engineer prématurély gray hair, Specifiolly, the full depth
foom lesding edge (about 0% of chord) wae not structurally
attached to the spar and incapable of transmittirg shear loads
to the spar. The only thing holding the first 3& of chord
te the wing Spar was the dynel/epoxy £Kin, and the -skins had
}J?Ql:l ;ir.tua’l!.y garided through in persuit of a nice -exterior
inish.

The !'clln'wiﬁg individuale or ¢omponies have contacted
ue inticating that they have Comtloental erigines for
sale, We cannot endorse then since we heven't seen
the éngines, but we are referring you engine hunters te
+hem &s a possible source.

J. W. Duff Aircraft Co. - all types: KO65-0-200
Bi3l 3 LOth

Deaver, Go 80207

(303} 399-6010

Champion Aers Serv. - 465°'s
801 Alrport Rd.
soringdale, Ar Yoyl

{50l 75641760

Nathan Puffei’ - 0-7004. By 5-hr
2182 N Payne tf

5% Paul, Mm 55117

(6r2) 776-1145

Wes Wintsr - rnew 0-Z200A
6510 ¥ stardust Cir.
Tucson, 4% B57LEB

(602) 297-4125

Rey Phillips - four runout A-75%e/5450 each
791 San Bernabte Dr.
Menterey, Ca 93940

Radle Systems Technelogy now has & bulld-it-yourself
VHY Z-channel (Hesath kit style) radic for about $200.
Tooks like m real goof way to kiep operating out of your
lécal airpurt after FAA moves thelr tower ln, Contact
them at Hox 23233, San Diega, Ca. 52123,

Georze Evahs and Bill Campbell néw have Variviggen
fuel tanks. The photd shows some of the VarlViggen metal
parts Trom Bill Campbell (Ve VRE 3,

gpraylat is no longer available in emall guantites
st the address in chapter 22, Contact Cowley fer Spray-
lat. )

Rich Steck (Eze 5/N 662) has made up a handy log-
book to Serve as a complete diary of the VariEre congtruc-
tion to keep track of ygur materials and puilding times.
It also heips organize FAA pupers, changes and includes
a guest register, He will sell you a copy To¥ $3.50.
Ca;;zct him. at 536 16th Ave, N.E., St. Petersburg, Fl
33706 .

Jerpy Trurp (YV S/N 313) has new Ford window-lift
mators for $47 eamch, in shipset quantidieq Also, L5-804
pulleys for $2.75. Contact him at 322 N Mountain, Mon-
revia, Ca 91016.

Jacket patches sre not shown in the RAF product
sheet. THey are three inches high, thres-color amd coneist
of = ehield outline with a planview of the airplane.
Specify VariEze or Varlviggen. They are ‘$L,95 each.

1 understand that Meorabbin Alreraft Spares, Box 68,
Cheltenham, Victoria, Australias, haé In gtock hany of
the materiale and hardware ifems far you fustralian ¥ari-
Viggeh biiilders.

Jesse Wright (see distflbuter’s 1ist) has made up
& comprehensive 1ist of parts and déscription with the
prefad VariVigsen wood parts he sells, Those Yariviggen
builders who are Just now atarting cenetructicn should
gend him 50¢ for his 1ist. ¥Prefadb parts can save alot
of work. -

e




{PARIVIGEEN PROJECT REPOR‘IS]

Jiw Cavis {s/n 3L}

The two photos show {1) che. frorc half of the two pefce canopy. Sure
gived his Viggen & berter laok than N2Tvv, (2} Jin$  standard wing shape
using compesite construcrien. Note the shovter aileron span. The ailerdn
will be balaaced aimilar o those on the S.F. widg. [T chid fonfiguratien
works, Jim plans io provide constiuction detalls in the decond pari of
the Conscruction manual, which may te available somecime this winmcer. By
the way, Bart 1 of the VariViggen Comstructlon Henudl waw Inudvertently
omitted {rom the producc sheet included {a this newsletter. It L&
available from RAF at 518.50 ($20:50 overseas)., HMaybe wé can zet- Jim- to

slso show conmtrucrion datvails on that pretiy 2-plece canopy. *
VARTVIGGEN ACTIVITY

N27VY made its anpual flight co Oshkosh again this summer. The
Vadviggen prototype has flown to the EAR convedtlon the laat 5 years. It
‘has. undergone ng wodiflcacions siace the Last deuslatter. Flylng time
ainece newsletter No. ¥ was only about 42 hours. No recurrence af last
years landing gear yproblems have beem experiunced. The 0-320 Lycoming now
has about 2000 lours since major, the entite run withoit problems or un-
‘wegal balntemance. We did encounter ‘a.fuél problem on the way back from
Oshkosh. The engine sucging during descent that had occaslonally been
netteéidl {sed newslstfer ¥o. 9) started to get worse, When the fuel .
starvation started o ocdur in leval flight we knew something was wr:mg‘.
Closer inspectisn rewsaled that the fuel screen i the gascolater was
clogged with a green substance thét appears Lo bhe the sloshing. campound
used tn the Fud)l tank. There hid been ao bredkdowm of the sloshing
compound {an approved zinc chrobate type) over the previous 4 years, The
airplane has jusf recently started to use LODLL fuedl cccasicnally, so
possibly 4 cempatibilicy problew exists. We don't reaily know, but W&
mre sure going o check our fusl filters wove often. After cleaning the
screen there has been no recurrence of the surging,. evén in steep dascents.
Abour 15 of these buflding the Vari¥iggen pot rides this year at Oshkosh.

Charles Allea (s/m 27} *-_/)’
- Charles moved the main geay retraciiot motor .adsembly Torwacd
ﬁARIVIGGEN PLAYS CH&HGEE\_Z% 5 inches to provide bettér cabla access {as suggested in newsletter
T ¥e. 7). He built &.cew bulkhead im ETent of F152 snd tied it into the
WR12 ribs with gussers. The photo shous the Installaticd of  the motor

.. IING PLANCD Mate caution on epaxy exotherm discussed in gedcs aad extrz pullevs. He plans té provide wutnbuckle access chrough
the VariBze séction of this newsleter. Page 27- an jnspection door on the bottom skin. He iussd Boston chain o thé nofe
1.7% dimension sheuld be 3.5. paar and ge=d the NG1 spoal as an idier te adjust cable slack.

Plans pe o ANL-218 (18) sheuld be
ANL-22R (L6)

Plans oz 26 AWL-214 should be ANL-224.

Pluns pe 42 Some. builders have found that RE2 interferes

with 4u30. Before drilling in RE3 check this
and move inboard if regired.

Plans pg 52 The wireing diagram reswlts in the three green
lighte golng off when therée is welgzht on the

gear {sguat switeh) (Harold Relisg I owe you

a Cokef) While tni®€ is not standdrd practice

it.ie actually a geood syetem since the sguat

switeh is checked on each flight and the

*three green” indication oh the ground can

be checked hy flipping the “squat-override” ewizen. ]

Jagk Rosen is/n 402}

! - % . Yoo &
T IEWY TROUR ik has eliminated the gears on the noss gear systenm by a two-
SEETION - stags #25 Boston chaie drive. The upper sprackel maupts on che ANS bolt
ComposiTE, RUTTAL_ IWNGE through the belcrank besring shown on the plans. Tiie upper and center
ATTHCIMLIT TO JERTICRL axles mauntr To & teinforcing plate on FIL thac consiats of 1/4 ddch piy

ané 1/E inch aluminuam. The 53/16 lnch kelcrank bearing on rhe centes.
numbers ara

STRBILLVZEE

Bogcpn sprocket
ey

plver. {5 adjestable o adjust both chains
ghoun o~ the photo. .

g ARG
" %

Harsld Relss (s/n 267} ) e
farsld has finisbed everything buc the ourboard wings and canopy.
He is using composice wings ind rudders. e Suggests g:lEE?-ning the 2
‘zhannel when using che compasdite rudders, since they do not use’ full-span
hinges. znd some local flexing can accur. Refer to the accompanying Sketch.
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FOR YOUR THFRERE:

THANK YOU

VimEze

TWC-PLACE SPORTPLANE

B
For the Iast 12 mehihs: we have fefealned
Tram prosotionsz! sativitles and markei-
ing on the YariBze to contentrate fotally
on 1Es gavelopnant and se U ma
teriale and gomponents distributien. In
this short time, we have 1, Tlown g Tull
350 fligkht-hour teést program oh two Pro-
fotypes, one Contidmental and dne ¥Ye-power-
ed, 2, completed Full structural quali«
fication testing, %. prepared a manual for
the smateur builder to educate him in the
atructeral materiais and e guide him through
construction, 4, met up a3 materials distri-
‘butian systém throvgh estsblished, compe-
tent distributors..

ol E R
The VariEze test program was probably the -
most. extensive and successful ever conduct- -
ed on a homebuilt. It included basie flight:
tests for flying qualities, performance -
andé systems, spin and dive tests to FAR
part 23 requirements, static load tests,
and landing gear drop.tests exceeding part
23 criteria, enviremmental/thermsl tests
on stryctural materials/components. many-
Tacturing methods testing, and mary othsrs,

*The VariEze hes superb flying cuslities

Por ite primpry mission - comfortable frav-
el. It haz erxcellent hands-eoff etabllity
even in turtulence. It ie unusally safe
.8t low speeds, can be fléwn with full aft
‘grick (47 ki} without being susceptible

4o departure or spin, regardless of atti-
tude or power. Performance is also superh -
cruise up te 200 mph snd climb up to 1700
fpm gt gross weight with the larger engines,

PRACTICAT, UTL
Lthough quite compact eutzide, the Vari-
Eze provides wnusual comfont for um to G-ft,
7-in, 210<1b pilats and é-ft, S$-im, 220-Ib
passengers, plus iwo medium-size sultcaseg
and four smal) Yagghge aréas; The 28-gallos
fuel load allows up t¢ 1000-mile range at
econony ctuise. High mltitwde climb is ex-
cellent, for flying over turbulence, moun-
j:_a.:.n ranges, and for satisfactory high-dens-
ity altitude take offs.

RICTUR

E T 1
The ¥ Pre uses the latest serodynamic
featurey:  HAGA wingleiz, bDoth wings orulss

‘at best L/L, baslc arrangement.provides stall
safety, stiff structure provides accurate
‘comtoun ‘maintenance, Tasic systems desigh
‘eliminates or coubines complex tontiol sys-
“tems, which ssaves welght, cost and building
time while incieading Teliability and lower-
ing maiatendnce.

Hew composite sandwich structure sffers
the following advantages over conventional
wood -ar métal: lest construction time re-
quiring less skills, improved corrosion resistd
ance, ‘longer life, lmproved contour siabil-
city, -better suriacsd durability, dramatic
reduttion in hardwsre and aumber of paris.
#asier to inspect -and repalr.

The manufacturing manual ie a literal ede-
cation In using the materials snd is a de-
tailed step-by-step guide to constructian
wsing an illustrated format siot cemmon in
aircraff plans. The Rutan newsletter, “The
Canard Pugher,™ published sinde mid 1974,
updates plang, pravides bullding hints,
Ate.  Comfil#te dwners manual provides all
necessary lnformation far safe 1nitial test-
‘Log and for normal and emergency operations.
Construction seminars are provided at RAF
and elsewhere.

LomaTERTALS % COWPQMENTS I

Established, competent distributors are
delivering all regquired raw mgterials
and many mznufactured components in- X
‘cluding canopy, lahdirg gear, wing quick-
discannect fittinge, cowling, a variety
of small machined parts, rudder pedals,
engine mownats, sultcases and wpholstary.
Thé VariEze airframe (no engine or prop}
materials cogts range from %2000 to .
$3500 depending on the number of pre-

Vi

derpmentaling 15
RN .

1

mvailable in Tive

1 ponents,

i for the complete engine installation inchud-

{ tricals, fyel, axhaust and indueticn systems,

J{SECTION T - MANDFACTURING MANUAL - This

is the complete educztion manual for com-
posite materials and metheds, also, the
comnlete plans and censtruction manual Tor
‘the entire VariEze eXcept engine instslla+
tlon. The manual e¢onsists of a 153-page,

[{ vonmd, 117x17" Yook plue nine larger full-
H size defawings.

It tncludes 168 photas,

.over BOD drawings and illustrations, and
aver 65,000 words! The builder is led,step-
.by-step through the entire construction ef
tha airplane. The manual identifies scurces
for all materiale. and all prefabricated com-

SECTION IX - ENGINE INSTALLATION - This is
a set of drawings and comstruction manual

ing mount, baffles, instrumentation, elec-

carb heat box and miff, cowling installa-
ticn, prop and spinver,

SECTION ITA - Tohtinerital AG5, A7S, .COS5,
€50, 0-200 ’

SECTION IT{ - ELECTRICAL - ‘Thig is an op-
tional {net required) aet of drawings and
installation instructions for electrical
system, avionics, landing snd position lights,
antennaes, starter.

| SECTION IV - OWNERS MANUAL - This i3 an op-

erational handbock and checkYists, including
normal and emergency -operatien, detailed
f1¥ing qualities and performance charts,
naintenance, maiden flight procedure, pi-
let checkout, etn,

| eporxy/zempasite sireralt.

SECTION ¥ - FINISHING THE COMPOSITE AIRCRAFT -
Applied not only %o a VariEze., but to other
Incivdes £illing/
contouring/prining/M.V, barerier/solor and
trim. : ) ’

fab components purchased.

i &
Spacs & performance | Take Off 800 .ft. | Range. @ Max Cruise 720 mi _Cana.rq span/Area. 12,5517t
wlijth lool-"np Conti- | €limdb 1700 fpm !Ré‘ng‘e' @ E¢on Crulse 980 mi , Wing tpan/Area 22,2V/57, 6542
nental.fixed-piteh | Max Cruise 200 mph Mih Speed (DHull aft stick) 49 kt  Empty Welght $20 Ib
prop, & gross weight| Econ Cruise 165 mph 5L'anding 600, Tt | Gross Weight 1050 1B

Specs & performance with
25-hp Continental

]

CLimb

Take OFF 950 £ | Max Cruise 178 mgh | Empty Yelght 490 1b
; 950 Tm ¢ Econ Criise 1¥S mph | Grods Weleht 950 T6

dasired:

Check items

First class o

]P;"ice.' inclugi
U5 and Canada

aﬁ- &ir mail
| Overseas®

25,00 $E oh
BT
L7
9400 $108.00
777 Seiw ‘%19.00 £21.00
M7 section 111 $8.00 49,50 _
7] $ection v $8.00 #9, 50 ’ utan
: ion ¥ 57,00 +E.60 ' .
Section ki i ircraft
ariEze Jacket Fatch HL.G5 $1.95 d
TaJif. résidence add o5 Lax
ufi 411 itemb extept’ fiévislettér ' 3a3ct0f'y

BUILDING 13, MOAVE AIRPORT
A BOX 558 MODUAVE, 8 2350
TELEPHONE 1805 824-2045




TWO-+ TRO SPORTPLANE

THANK YOU oo s e oo
VARIVIGGEN ’

¥A fTJIZGrH

Special Ferformance Hinge Cruisé 158 mph

‘Performance with Take off B50 £t ecifications Canard ‘Span/Area 8 £4+/15.3 2

.{gil;:hp,fixed— Climb Bgo fpm Ssimr_d VariViggen tfing Span/Area 16 ££/119 £t2

pitch. prop, gross Cruise 150 mph- Enoty Yelght 950 lb-

weighta Pull Aft stick 49 mph Gross Weizht 1900 1b

‘Standard ¥arivViggen Landing S60 £t

Performance with L506-0p. Climk 1000 fom | Specifications Wing Span/Area 23.7 f3/125 £t2
| Per Special Performance ling Gross Weight 1700 1b

Complete flight test program completed: 600 hours
on prototyvpe with very liitle malntenmance. Wom
the Stan. Dzik trophy for Zesign contribution,
Oshkosh "72.

[CTALL/SPIN SAPETY).
The VariViggen's zafe flying qualities have been
the subject of technical presentations for ERA

SAE, AOPA, & ATAA. Tt will mot siall or "mush in"
1_i.ke the comon deltd., At full aft stick {43 kte)
it will s$ill climb 300 Ipm, roll over 50 desrees
ser gecong withoyt ruddesr cg-ordination, and make
huffet-free turns: The nrototype "el‘mveu the
Omni Aviation safety irvebhy at Oshkosh *73, amd
the dustanding new design award at Oshkesh *7i,

Semfartable tandem cockpits, three-suitcase baggage
area, and an adeguate cruise speed provide unusual

ut‘lity Tor 2 nene®Uilt #izglianes Its unusqal
design turns routine trevel into "fun tripe.”

G@as service ang pther airpor: services have been

better, tos! Take it Wome; 31t's road-towable

wiih- cuter panels removed.

UHCORPLICATED CONSTRUCTION!

The basic structure reguiras few sp901al tocls

and can be built in a simple jig.  The few parts
that have double-curvature are available in Tiber-
glass, ready to install. All machined parts are
also avallable, ag well as other prefal parts.

Desplite It¢ unioqué apgemsrance, the YariViggen Xas
ne unusual &r pilst-demancing flight character-
istics. Tt is easier to Rardle than conventicnal
aircraft, particularly in gusty crosswind conditionms

!VARIVIGGEN CONSTRUCTION VQWLALl Part L of a

phote-illustrated construction manual; written
by Jim Cavis, §/N 31. Ircludes Tuselage., canard,
inboard wing, wertical stads, control system,

and landing gear., alosg with approximately 100
photos. Part 1 alse inclucdes helpful. sketches
on jigs and numerous huilding tips, The written
infermatien is =imilar to plans chapter 5,

except expanded to about 30 pages,

Price; #$18.50 first ¢lase mail, $20.50 airmail
cverseas.

I;]utnn B
iférafit. :

actary

UIING. 1T MOUAVE 2
5. BOK BSG WOUEYE Ta 2350

ERROME (205 274 7449

VARIVIGGEN TECHSICAL REPORT - Complete tech report describing
the YariViggen two-place sportplane: Inciudes specilicatisns,
pilot repert, dimensions, 3-view, stability and performance
f1ight test data, constructiori togt, déscribtion ¢f dar-ton
wind tunnel, £"x10" glossy photo and current issue of newslet-

ter:
Price: S10.00 first class mall, 31L1.50 alr mall sverseas.

VARIVIGGEN OWNERZ MANUAL - fomplete gperatiomal handback in-
gluding normal and emergency pretedures, loading, operational
record ‘keeping. This manual is a must for those clese to Tirsy
flight.

Prices $6.00 fipst class mail, 17,50 air mei)l oversess-

"COANARD PUSHER™ SUBSCRIPTION -« 4 newsleiter designed with the
puilder in mind. Emphaeis on distri buting to -all bhuilders

as many ideas, improvements, builéing tips, phetographs, &
fiight reports as p0551b1e. Setzile mandatory, dasigable, &
opitional changes to pians & to owners manual. A newsletier
subscription znd all back Lssues are mendatory for those with
YariViggens under constructien. Identifies rew mabterial fource
es a3 they become known. Published quarterly.

Pricer Blk.75 per year first class mall, $6.50 air mail overséas
Back igsués: I1.00 each

VARIVIGGEN PLARE - NASAD approved in "AA® catagory. Lixty-

one sheets, completely detailed, Alsg included aFe bwild-

zr's hangbook information, step-bdy-step construction fuice,
complete Pill of materials, Tlight onerating limitations, varts
Iists, GSection breakdown: 1. Intredudtien, 2. Operating Eimi-
tations, 3. Bill ef FKaterials, Y. External Geomeiry (Lo‘
5, Building Tios, &, construction Crder 2 hethodo, 7. ¢
& Elevztor, B. Tuselage, 9. Inbgard “ling., 10, fertl«al“
ders, 11. Outtaard tings, 12, ? it & eatz, 13 Canoni
14. Flight Conirel Lystem, i5. 4 16, Angle-ofuits
tack System, 17, Engine Mount, 15 oling # :leln
Landing Gear, 20. Gegr Doo¥g, 21. Eléctrical ; ystem, 72,
Yist. Also ineluded are the tech report & phd*o described,
Price: $%3.00 Tirst clase mall, $39.00 air mail overseas.

VARIVIGGEN SPECIAL PERFURNANCE (.2} WING/RUDDER PLANL - <tn-
struction drawings and assembly wa,ual for glass composite
outer wing panels and rudders. THesze are o"; érial wirgs, reé-
piacing the aludinu? surTaces shown In the VariViggen nlans.
The 3P wings are easier to build and provide increaced clirb
and crulse De""cnﬂa.n:e. They zleco have fuel tanks which in-
S¥este range to ower £00 miles,

Prices $39 50- first class mail, $41:50 air mail overseas,

VARIVIGGEHN R/C MGDEL PLARG - Comnlete consiruction flans Sor
the 18%-8ize radio-domtrolléd mofél airblane built & flown
to evaluate VariVigren spin charactaristics, tesipned fo-
4-channel proportionzl radie equigrent & engine in the .3%
1o .65-cu. inch sizé. 555-5q inch wing area. A1l balsa or
foam/balsa construction, A manenverahie flying model with
putstanding rell rate. Alse shown 3 nodifications reqilroed
for a control-line model {20-%t 1in
enfines).

JEO Yo L4580 iacw
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Rutan Aircraft Factory
P.O. Box 656
Mojave, CA 93501

tirst class mai

The nuber which appears on your label before or
after your name, is the last newsletter lssue
which you will recelive and requires you to

renew %o recelve the next ilssue. I your label
hes a 10 on it, then #10 is your last issue and
you need to renew.

PLEAGE STATE THAT Y0OU ARE 4 BENEWALL!




