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Since October has been concentrated in ssveral
arazs, ALl vreamaining sections of the VariEze plans were
complsted and backorders filled, We brought NLEZ (0-200-
powered VariEze) into the shop for the first time since it
was built and made some modificationa. The plan's-conflgu=-
ration, manual nosegear system was installed (it had earlier
been tested on NTEZ), the stiffer main gear was installed, &
new fuel system incorporated, a landing airbrake fitted, and
Cleveland main wheels were installed. All those modifica-
tions have been flight tested with very sstisfactory results,

The landing brake makes the airplans easler to land and
makes short runways more scceptabls, We found that we had
been using an incorrect combination of Gerdes brake cylinders
and Rosenhan brakea, Rosanhan brakes have a smaller cylindex
and must be used with Rosenhan master cylinders (1/2- inch
cylinder dia.) for good brake effectivcness. The original
mein lending gear atrut on NLEZ was s wider tread and was
more flexible, which allowed the airplsne to ride quite low
with reduced wingtip clearsnce, The strut was redesigned
back in May before drop tests and before Jiran produced the
homebuilt gesrs. The mew gear, now installed on NLEZ,rsises
the sirplane about four inches in the back, improving wingtip
clearance without compromising taxi handling.

Recent flight teats with NLEZ have included more stall
tests to evaluate &ny effects due to the landing brake, and
viglts to seversl small airporis to evaluate runway reguire-
mente,

There were seversl things sbout the VarlEze fuel system
we were not completely satisfied with: first, the need for a
pump to backup the normal operation of the header tami; second,
the possibility of foaming the fuel in the vibrating header
tank mounted on the engine; and third, the Inaccurate indica=
tion of the last few usable gallons of fuel. The new system,
which is detziled in this newsletter, solves all these prob-
lems and incresses effective fuel hesd to the carburetor,
since the header tank is removed. The only disadvantage of
the new system is that Purt Rutan is now stuck with several
hundred header “tanks and fuel valves.

Some of our time has alsc been spent on further design
work of the NASA AD-1, & small, all composite (foem and glass)
research sircraft, using the skewed-wing eoncept. The AD-1
1s 8 15%-gize mamned, flying medel of & Boeing-designed trans-
onic airliner. -

The VariEze construction seminars have been very suc-
cessful, Since October we have conducted ten seminars
around vhe world with over 2000 people attendingl Hopefully
those 2000 will share their experiences with others and the
need for lonp-distance education will begin to teper off,

We plan to conduct only four additicnal seminsrs, the dates
and contacts follew. If you are building or geing to
build a VariEze, be sure to attend one.

February 5
Contact:

Snohomish, Washington
G. Carter Miller

L91Z Senic Terrace
Yekima, Wa. 58908

Januvary 1877
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Pebruary 18 snd 19

Denver, Colorado

Contactt Bill Cassidy
Lé52 Montview Blvd.
Denver, Co. 80207
March 27 Ardersen , Indians
Contact; Mike Melvill
P.0. Box 561
Frankton, In, L60L)
April 2 5t. Paul, Minnesots
Contacts George B. Wilson

292); 108th Lene NW
Coon Rapids, Mo 55h33

Flease contact the people organizing esch seminar s
week or two in advance of the seminar daste, Be sure to
include 8 self-addressed, stamped envelope. They will
send you & flyer describing the geminar, The seminars held
this fall had two to three times as many pecple attend, as
had contacted the organizers! The more the beiter but it
helps to know that you're coming!

N27VV, the VariVigpen prototype, has done & little
local fiying and attended the Chepter L9 Fly-In breakfast
but that is a1l., B7EZ is atill dormen® but will be pre-
pared for some serious distance record attempts. Its dls=
tence capability in class C-1A is about 3300 miles.

Every day we get a few calle asking if any homebuilders
are flying yet. The answer is no, not yet, but soon. The
Wicks Organ Company airplane, the Cowley's airplane, and
half-z-dozen other tuilders may fly before this newslet ter
reaches you. It looks like Cshkosh 77 mey be a big year
for the VariEze, The coming two or three months should see
the firat flighte of e couple of VariViggens as well,




[NEWSLETTER EcK ISSUES]

For those of your who are new readers of the “Canard
Pusher*and wonder what has trenspired inm the past, there
are now @ grand totel of eleven-issues in print, 'The first
six are concdrned with the VariVigpen exclusively. Issues
seven through eleven contein VariEde and VariViggen infor-
maticn. IT you are going to build a VariViggen you will
need all eleven issues to update your plans. If you are a
ViriFee builder you need this issune (#11) and the October
1576 issue (#10) for pland update. If you have very re-
cently purchased plsns (after February 1, 1977} & yellow
sheéet of chenges may be bound imtc your manufacturing
menual. 1f you have the yellow change sheet included, Fou
only need newsletter #1l and on, to keep your plans current.
If you sell your plins io somedne else, please pass this
information along with the plans.

[ForEIoN EGILDERS]

A package of VariEze engineering documentetion has
been mailed to the regulating govermmental agencies of the
- counktries listed below es af aid to hemebuillders seeking
permission teo build. If your country is not listed and
décumentation is required to obtain permission to baild
the Varikze, have the cogmizant office in your equivalent
to our F.R.A,. contset us on their stationery requesting a
¢opy., Documentation has already Ueen sent to the follow-
ing nations.

Atstralia

Canaga .
Republic of South Africa
West Germany (BRD)
Belglum

Oreat Britain

Iceland

France

[VARIEZE LANDINC ERAKE SUCGESSFUL]

k dreg device has been developed on NUEZ to improve lts
previcusly poor shori-field performarice. The landing dfag
devise wsa déveloped because the VariEze had to be approsched

~___at a low flight-path sngle and used excessive runway im the

flare due to its slow deceleratiow,

The landing brake is not a speed brake for high spesed
geceleration, It automstically closes above ninty-fiwe
knotes to prevent overstress. As you can see in the photo,
it is a very large bellyeboard positioned to davoid &ny
pitch trim change. Tt hinpes at a position just aft of the
front sest bulkhead. A spring anubs it up in the closed
pogition and provides sufficient down load in the open po=
gition that the pilot can deploy the brake with only a ten-
pound force on the handle. The landing brake handle i=
located on the left conscle, The handle iz immediately aft
of the throttle with the speed brake closed and moves up
and aft & open, TIn the open position the handle interferes
with the pilot's srm enough to remind him that it's down, so
he doesn't forget it for bakeoff. Ciimb performance la
adequate with it down, but engine cooling would suffer,
There ara no locks on the handle. The pilot merely movés
the handle and the brake remains In the selected position
{open ¢r closed),

~ Now for the good news., The landing brake mékes a dra=
matic improvement in the airplaned landing performance.
AppFosch gngles as high as seveén and one-hzlf degrees are
posgilile with the engine &t idle {sbout like & Cessna 150
with one<half flaps), Forward visibility is improved be=
cause the approach cen be flown Faster (eighty to eighty-
five ktots) without severely compromising landing distance.
Speed bleed-off in the flare im relstively rapid, similar
to most lighitplanes, .Touch down scatter is considerzbly
less than without the hrake., Thus,it iz much easier to
onut it down on the numbers." VariEzes were previcusly re-
gtricted to runways greater than 2400 feet. 'he landing
brake allows a pilot with appropriate preficiency to rou-
tirnly use airports with runweys less than 1800 feet.

The speed brake results 1o a mild buffet, similer to
that with full flaps in seme other lightolanes. There ia
no pitch, rell, or yaw trim due to brake deployment, Cther
than the noticeable buffat, the stall characteristics are
not changed. The airplans is easler to f1y the approach and
to Tand with the speed brake déployed.

% EY

. While the brake does improve the short field performance,
we: still strongly recommend that you adhere to the fieid
length restrictions in the owner's manual for your initial
testing,

We are planning to prepere drawings for the speed broke
and should have them completed before newslotter twelwe. If
you want to install a landing hrske in your VariEze do ot
change anything in Secticon I, The brake i just =z sasy to
install ag & retrofit, as it 1s during initial constructicn.
Plézse do not ask for the drawings bLéforé newsletter twelve;
they will be available at that time.

{VARIEZE PROPELLER EXTENSIONS. |

How thet Section IIA 18 out, we have received a number
of regussts for a recommended aource of prop extenslons.
Suitable extensions are avsilable from Ken Brock Manufactur-
ing, Ted's Gustom Props (P917 Airpors Way, Snchomish, Wa.
98290), ond Bill Cassidy (4652 Montview Blwd., Denver; (os
B0267), corlasl Thew for debails. k

We mentioned esrlier that we had used the standard
Ceasna 150 extansion. We understand that Cessna hes a newer
exiension out now and that it isu't suiteble for s wooden
prove A woodern prip must bé wery scéurately centered using
a centaring hole in the prov which mates with & ecentering
boss on tha extension or engine drive flange. The drivé
lugs snd mounting belts are noi suitable for céntering the:
prop. The newer Gessns extensions may also be short on sur-
face #rea against the prop heb for use with wood props. We
modified thé older (éssna extensien by adding a centering
boss te it. IFf you have any guestions about uvsing an ex—
tension, ¢all your prop manufscturer for his opiniona

e insert that we used to adapt the older solid type
of Cessma extension loocks like this:
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This adaption is for & fianged ¢rankshafli, Anyone
ueing & tepered sheft (S.A.E.Q) 8hedld specify this when
obdering sn extension, since these eéngines require a dife
ferent parts

{VARIEZE ENGINES

The Continental 0-200& instéalled in NLEZ hes 200 hours
or it now and the crankshaft end-play messures exacily what
1t did on installatien (,0105), We conbtinue %o believe that
there will be rio problem with the A-model engine installed
oh the VariEze. e total msintenance to date on the 0-200
has been an oll change each fifty hours.

o engines under consideration for an eventual Section
TIC are being installed in Varifze airframes now. One
buiider is working on a atripped Lycoming 0-23% installation
érd snother gronp hss a Honda Civic installation ready for
initial testing. MNo data is yetl availsble oni the success of
elther instellation but we are hopeful of pood results from
ohe or both within the year. let's hope that both of these
groups have the resources io psrsue their projects to & _
successfil comple tion,Bur MEASE BoNT Bug Uy &Th REQUESTS ¥R
SERANLE WESGMBTIEN Of THEIR PROGRES

We understand that the Rewmaster folks are conilnuing
their dsvelopment work on 3 good VW installation for the
Varifze but we haven't heard from them litely.
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1 VARIEZE CONSTRUCTION HINTS|

__Every time we turn around it seems like we discover a
1ittle better, faster, or easier way to beild a Verifes,
The hinte in this section are a collsction from cur seminars
and from the inputs you builders have mage, Some af the
information Is new and sope i3 clarification of items pecpls

{°  sesm to have trouble with.

hagle Glass Working Techniques

Paipt Roller - Tracy Seylor has suggested using a thin paint
roller, cot to & three inch width to help wet cu® the cloth,
We've been using otfe &@nd &re plessed with the results: Da
not dip the roller in epoxy; use your hyush to apply epoxy to
the generdl area whers required, then usé the roller to web
out the cloth and distributa the spoxy evenly cver the surw
face, The three-inch roller width is great for working down
dn the canard spar trough and sther tight spots. Rollers cen
be clganed in acetone or M.EX. a time or tWwo bafors. you
throw them away, .
L THAY weoot TYPE.

SEE ANY PARTT STREE.

"
SEEPUSTH PRAGE. 1O § . fr2"oa
Bristle Stipple Roller - The glant pipe vlesner supplied by
alroraft Spryce and Wicks is a stipple roller. Thess of you
who ‘haven®t flgured out hew to use it on your own ean lock
at the cartoon ™wetin' it out" on page 317 .and on page 182
in the photos., You build your own handle from some aluwinsm
or steel sheet seraps,

: Lay-Ups = The finighed parts that we have seen at semi-

: nars have generally been very goodi, The general tendency,
however, has been to make parts a litile dry. You guys are
taking our emphasis on atippling and "not wet” a bit too

zezalously. Be sure your lay-upa are wob too dry (with small -

white flecks of unwetied glass visible). When you think you
are finlished with a lay.wp, DON'T QUIT. . Dake your portable
Might and very carefully inspect the lay-up while it's st311

i Wets X cured lay-up thal s Loo dry must be rejected. Also,

before you leave a lay-up to let it cure, gei a second opine
ion. Have the wife come out and inspect 1t while itrs still
wet and fixable,

The structural quality centrol criteria inm
section I, section 'V, and newsletter 1) are maxi-

mum_alldwable défects. Anything worse édnd the
part must be repared or rejected. Your struc-
tural parts Inm general should be much better than
these criteria, ‘

Do not assume that the plars do all your
thinking for you., GCheck all sections, photos,
drawings; ete,, on each step. Be sure you have
no bumps, depressions, or joggles on the surfdces
in & spanwise direction on all structural parts,

We have been informed of two instances where
epoxy has been found to be too viscous = one or
two bottles inm a given shipment being more vis-
cous than the others. If your époxy 1s thick
like honey; return it to the distributor for re-
placement. Also, if any separstion oceurs in
your hardener, shake well and warm the bottle - _
(80 dégrees); if dry sertlimg, atill occurs, rée-
turn the hardener for replacemnt,

% Lighting = We've found that the source of many problems has
.. been poor lighting in the shep ares, If you can't ses wall
I you can't do good wark. & 101 of gemerally well doune parts
i have bubbles, dry areas,or wrinkles just because the builder-
i didntt have good emough light to sse theml

::: Flox Corners = Paint s Light cost of pure spoxy inaide i:eforé
7 YFoweling In the flox, This improves the bond of the flox
i with the dry glass, -

" Miero S - Don't be skinpy with the miere slurry over
-cain before you lay up glass. An incompletely slurried fosm
surface will allew litfle pockets of air to remsin retween

[ the first ply of glass snd the foam, e porous glass/foam
- interface ean result in a premature breakdown of the fosy-to-
i glass bond, and reduced surface dursbility, This is particu-
o larly important with urethane foam,

CPH-PRGES

£

Miedo Fills = If you [ill a feam ding or pail Hele with dry
micro before laying gless over the surface, the micro will be
goft during the lay-up and hard stippling will push the dry
miero out of pesiticn. Avoid stippling ambiticusly direcily
over a fresh micrg Fill with your brush. The paint réller is
useful . in these aress becsuse it will bridgs across the FE11
arsa and help wei the cloih without diatarbing the micro,

Shop Temperaturs - In Bection I we geve a maximim temperature
range for glass lsmineting of sixty-five to ninty-five degreas
Fahrenheit. The desirable shop temperature is about seventy-
five degrees Fohrenhelt, It's winter and a lob of you are
trying to work at the minimum tenpersture of sixty-five degreés
Pahrenhelt. A major lay-up done at sixty-five depgrees can

take nearly twlce as long to do as it does at seventy-five
degrees Fahrenheit, becsuse of the additional stippling time
required to wet out the clioth,

"Peel Ply® ~ The tulk ¢f sanding on cured glass sirfaceg in
preparation for glass-to-glass bonding ean be avoided by msing
& "peel" ply., A peel ply 1s @ layer of dacrod fabric which is
laminated into a lsy-up as thomgh it were simply an extra ply
of glass. The peel coat wets ocut with epoxy Just like the
glass cloth doea and cures aleng with the rest of the lay-up.
The dacron peel ply dossntt adhere simieturally to the glass
and can be paeled away from the cured glass,very easily {about
like masking tepe). The removal of the peei ply leaves a
surface which is ready for glass~to-glass bonding without
sanding, Hers's an exsmple of how to use the pee), ply: in
Chapter eight, Step sixylay up the top side pads, sparcap, and
shear web just ag the instructions on page 8-6 describs, then
laminate one ply of dacron cloth over-the front and beck faces
(shear web) of the spar. Ilei the assembly cure. When you
ars repdy to lay up the botitom side, simply peel the dacron
ply of f on the fore and aft faces, leaving a surface which s
ready for bonding. . The psgel ply 1z never left in the finished
part; 1t is always removed ag preparation for the next lay-up.

Tbe peel nly can be used handily on the cansrd sheap-
web, leadirng and trailing edpe glass lap joints of ail
@évofoil surfaces, wing shear web, cehier section spar, and
wing tip/winglet root sking. The materisl for use as peel
ply is 2.7 ovncae/yard decrom polysster fabric. Both Weks
and Alrcreft Spruce have thie material or you may find Stits
Polyfiber D=103 available at your local aireraft recovering. .
shop, The dacron materisl is available in yardage apd in
convenlently-sized tepes..

Foam Core Assembly

Jelning Form Elocks - First paint s thin coat of epoxy (no
micro) on the joinisg foam surfaces, Second, trowel a wedge’
of dry-. . mliero on the center of one surfaces Third,
squeeze the joiming surfaves together, wiggling them back
ahd Torth, to obtain e thHin miers joint less than one-
sixteenth~inch thick., It 1o desirable to have the micro low
in the joint about three-eighths to one-half inch{ not to
get squeeze-oufl, The low joinc ie filled with micro befars
glass is laid ‘over the joint, sllowing a wet bond between
the micro and the glags. You will occcassionally gét some
squeéze-out even trying not to, &0 just wipe the joint low
with & mixing stick. De not try te £i1l largs voide with
micro; you are taking & chance of gotiing exotherm damage.
If yon have & void larger than about 0.1 inch, fi11 it with
a -.sl;ige.r of foam with micro on each side, vathey Than safid
MRICYO-

Aligrmenit « If your fosm core is cockeyed when you glass it,
your airplane will be cockeyed too end probebly fly that way.
Get your foam cores apsembled correctly. Use lots of nails
to hold it straight while the mic¢ro cures. Check the depth
of the spar notch and be sure that ft's correct,top and
bottom. Wing and canard fosm cores should be assembled vere
tically as shown in the photos on page 68, nailed together
firmly, and the depth of both spar motches checked before
placing it in the jig blocks.

Weight = Micro 1s heavy and costs a lot more than foam scrips,
se a fdam block to £i11 the big gep around the wing Fitting
nute instesd of the large mierc £i1l shown on page &~18 {in~
aide the wing root}., BEven a rough fitbing foam block will be
mich lighter. The intetior feam face is giveh ‘& éré-ply EID
protactive covering.

feneral Hints/Clarifications

Page 6.5 = The seventh ply of HID, fifty-three inches by .
elve anches, i used for the wing rovt &nd mid spar ribs
shown on the top of page 6-6; same atep.



Wing Jig Hlocks - Jig block "F" may need to be shimewlslightly
TG gt the leading and ‘trailing edges straight. Jig bleck "EY
- must be notched slightly to &llow the wing fitting 0 nest
properly.

Wings = Above all else,both wings must have the same twiet end
be set at the 3amé incidence, .

Brakeées = Use Rosenhan master cylinders with Rosenhan brakes.
The Gerdeés or Hosenhan master cylinders can be mesed with Cleve=
1and brakes. Do not mateh Cleveland or Gerdes master cylin-
ders with Rosenhsn brakes,

~--Ed Hamlin reports that a Dremel #L28 wire brush workes beaw-
tifully for clesming the residual fosm and micro off of the
canard, wing, end winglet trailing edgs overlaps in prepara-
tion for the top akin lay-ups.

~-Builders wishing 6 use c¢namel o actylic ensmels may want
te use Dupont JOLLS -enmamel primer surfacer in place of the
705 laquer primer surfacer, -30113 provides the same ultra
violet barrier that 703 doés {sed section V).

--Be sure you have et lsast the overlap shown at the freiling
edge for the top and bottom skins (0.4 inch on cenard; 0.5
inch on Wing end winglat). Be sure the overlsp. area is sanded
wall bafore top skin layup.

==Do not pressure-check the fuel tanks before imstallation of
the outside skin, unless a low pregssure (five hundred foet) is
uaeds {Page 21-6).

~-Flevons must be free of friction,

aalUse .a lubricant on the mating aurfaces of the wing fittings
and BOL3 guides (fubriplate, Molyeocat or eg.)e

~-¥hen mownting NG§ and NGIS to NG, layup a two-ply BID pdch
between NGL and the castings, HMount wet,with flox filling any
yolds. s

—-0né Giilder moved his canopy forward twe inches from the
pesition showh on the plans Lo obisln more rooh for the pilef
to lean forward in £lignt. (This is being done on Jirang prefab
cancpy frames, - -

~=The NGS casting supplied by Ken Brock ig narrower than is
shown on page 17-3, @ chiange dictated by production tooling.
Nothing is changed because of thisy Hrock is simply imeluding:
two spacers to center Y06 in the airplane, HO7 should be 2. 7%
inchea long, )
--Den't be concerned if vou find it necessary to grind some

of the MO-1 landing gesr leg aWay to set the proper tos-in,

& little grinding is normal and up to one=fourth inch of’

the gear leg thickriess can be removed without siructursl
concern, The maing should have abount one degree toe-in.

-~Thé basic bill of materials doean!t includs the eight ANkL=
154 bolts and MS210L2-4 muts reguired for-imstellation of
the Cleveland axles. We have now flown Cleveland trokee and
sre happy Lo confiri that they provide exeellent braking
effectivaness.

-='The aketch at the top of page 18-? has confuged soms
builders. The seventeen-inch dimension is correct, and the
géar leg aweeps Torward s the three-view drawing on the
bYack cover shoWSa

Hot Wire Controls - The simple wire-sndomails voltage cohtral
Bhown in newsisiter #10 can be hzzardous if improperly used.
Bo not use it if the floor is dsmp. And, be sure you have
the correct end to ground. Careleas cpefation could ruin
your whole dayl : :

The schematic shown below is another possibility for »
good hot wire control, Thes enc. coannot, Shedt You.

ek SO U,
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(URETHANE FOAM DETERTORA TION |

Hewslettar #10 reporied on the ursthane deterioration
in the fuselage side en WIEZ and i%s repair., Since the:s ik
airplans has had some rugged use including large bemperatura
cycles. Recent inspecilon revesled that there hes been mo
further deterioration. The Tepair is sound and there appears
to be no cause for concern in this ares.

HiEZ lias had some urethans foam damsge in enpther area.
This is in the center of the fuselsge floor from F.3. B0 to
F.5+ 95 s shoun in the sketch this occurs only in the cen-
ter whexe the floor surface 1s convex and where high conten-
trated loads are applied when a heavy backseater with hard
soled shoeg puts all his weight in one local orea, The glams
sidn 18 not damsped but the foan is loeally deterioirated under
the gless. Thia was repaired by gleeing a plece of nine-

¢ millimeter, six-pound PVC (red) foam on top with wei micro,

The PVC 1s heat formed (three hundred degres oven or heat gun)
to hold its shape and weighted in place, After cure, layup
two plies PID over the PVC. This provides & very dwrdble sur-
face., The PVC piece i fifteen inches long and tem inches
wide. It 15 recommended that you insbell. this pieca in your
airplane %o preveni damage. It is not regquired over the enw
tire floor. The concave surfaces spresd the load out and no
damage eccurs, If you have no silx-pound PTG you can substi-
tute balsa wood.

. | VARIEZES HAVE MODEEN CAEIN HEAT SYSTEM|

Those of you nortlerr die-hards that still thirk the
Varikze needs s exhsust-powered cabln heet system should
go to the library and Jock up & book on scler heating sys-
tems, TYou will find that the VariEze fuselage is striking-
ly similar te 2 wellwdesigned solar heat colleclere-z . .
urethane fosm box, diffused surfaces inside, glazed on top
with plexiglass., It is well ventilated for summer cooldng
but- with the vent closed and & good ¢anopy seal you cam
meintein seventy degrees Fahrenheit inside temperaturs, with
ind outéide air tenperstire of tefi degrees Fahrenheit
This beating sysiem, of course, does not work at night, but
gnod/f/'igh‘ﬁer pilots fly in the daytime and love at night.

- |QUESTIONS/ANSWERS |

A .
We continué to be asked questions about our
-gpinicn of systems or configurations different
from those we have tested and recommend on the
Viggen or Eze. Please remember that if we havén't
built ox Ltested & given agrodynamic .configurgtion,
englne installation, avionles system, ete., ¢ur
answer must be that we "don't koow." We will
continue to support builders by helping then with
any problems or questions they have, relative to
the basic airplane and systems ag shown on our
plans, but we cannot serve as a clearing house
or consulting service for items different from
those in which we are familiar, particularly
different engine systems and aviomies. =
Remember, your letters can be promptly
answered phly 1f you provide & self-addressed,
stanped envelope., Tf the S.A.85.E, is not included,
we will answer your question in the next newsietter,

@. T want to keep my Varifee as simple ss possible and plan .
t¢ eliminate the roll and yew trim. Is ground-adjustable
teim okay?

A+ We apprecizte your desire to ksep: it simple, but do not
eliminete inflight trim. The VarlBze is & real pleasure to
Tly inwtrim or hands~of f (wirich requires: three-axis trim}
but is gquite & nuisence when pub of ixrim, particularly in
r6ll, We comsider the ability to adjust ®6ll trim with
major power chenpes & mandstory item.

LB PIEEA
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Q. I haven't besn sble to get to ome of the demos--wlien oap
I see the VariEze?

K. We have not been showing it on an individual basis since
this requires locking up, traveling a mile and opening the
Tehangar, The response has been so grest. that this would
tske all our time., This sitvation will be resolved by about
the end of February since we will be moving into a hangar on
the flizht line so you canVin lrrytime and inspect the air-
plans,

G« I don't went o build an sirplane that i still uidergo-
ing changes. Wheén are you going te freeie theé design e#nd
atop making changes?

A. We pre iore interested in the resesrch and development
eapects of aircrsft than in marketing/promotiom. Trying
different things to improve an sirplane is whers our exper-

. tise liea., We expecl To contimue 4o use the Varifze &s a
research tast bed for a long time, experimenting with sev-
eral intéresting concepim and may be maklag changes ten years
from nov.

Qs I'm just abbert resdy to make the first flight in my
VariEze: wWhat words of wisdom do you have to the Nabout
to be" test pilot?

A+ The best thing we con tell you i= 4o resd your owners
miEnual very carefully and follow exact]ly ali the informa-
tion and Iimitstions shown. The ViriEze 1z a very stable
airplane but has lower stick forees than {he average light-
plene, 3o, get some time in a2 Yankee or other "sengitive"
airplane, Alsoe, remamber that your rudders dre a more
powerful rell control than the slevons, and If your new
airplane is crooked you may need rudder tc keep things up-
right. In fact, you should fly the airplane primarily with
rudder, since if there is anything that takes getting used
to on the VariEze it is the iendency te imput pitch when
trying to use onhly alleroch. So, if you use the stick only
for pitch znd the rudder to turn, things will seem 2dsier,
particularly if your prdficiency is not good. Also, re=-
menmber Lo keep the airplane in trim by adjustihg pitch, rell
and yaw trim, When in trim the sirplane will hold speed and
level flizht even in turbulence without pilet effort. This
will meke your initial flights much morée domfortable than
fighting am  out-of-trim condition. On final approach, sst
wup roll and yaw trim for coordinated level flight, then
the regt of the lending is Varikze indeed.

Too many people do a2 professional job of bullding their
airplane then lose everything becsuse they do a non-profes-
sional job of flight testing. If something is not quite
right=-fix it before you fly. Be sure your pilot proficien-
¢y is sharp and currents

Add these words to Owners Manual

L

(T¥PROVED VARIEZE FUEL SYSTEM]

We have recently tested s new fuel system in WLEZ that
offers some sisnificant advantages over that -currently shown
in Section IIk of the plans, The following schematic shows
the system. Note that the pump and the siizll hesder tank on
the vasaun pump pad are both el:.nu.nat.ed
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The fuselage tank is filled when the aircraft is fueled--
it hag its own cop (pame cep &8s on wings), The fuel sysiem is
gperated ss follows: [he fuselage tank 1s mormally used only
for starting the engine with the nose dowm. The winpgs are
selected dfter the nose iz wp and the pilot geis in. If the
f1ight 1s planned so that the descent is done with less thsn
twa gallons in each wing, the pilet selects the fiselage tank
for the descent and landing., Regerdless of the f1ight plaaning,
the pilot can use all the wing fuel in level flight or climb
(There iz less theh g.1 gallon unusuable). He can use ail but
one gallon per wing in a normal destent and all but twe gallons
per wing in a sieep descent. All fuselsge fuel cati be used in
any attitude.

AMddition of the selscizble fuselsge tank gives the pi-
let 2 much more scciirate indicstion of ‘his lesi few gellons
fuel, thus incressing range and decreesing H‘concem of
exact usable fusl state when fuel is low. It slso pives
redundant baclup for things like fuel vent blockage, losa of
fuel cap, zte. It dogs require fuel management though, tut
a0t moré 20 than with the pum. The fuel selector is de-
signied to mildly interfere with the pilcts wrist to remind
him not to téke off with the fuseluge selected, thus deplet-
ing desceni fuel first,

- The selector handle Is positiened left for wings, up
for fuselasge,snd right for off. The selsctor vilve is opere
a2ted direetly with a torqgue inbe ronning forward, The torgue
tube iz e8sy to instell even with the side conecles in place,
The torque tube has & mild curve which positions it againet
the fuselege side from F.S. 70 to F.5. 90, thus it doees not
interfere with the sultease. Rout holes in bulkheads as re-
quired,

The system low point is _provic_ied* with z drain adjacent
o the zelector valve. The drein is instelled by drilling
a rive—uixteenth inch hole in the ANS10-2D coupling and tap-
ping with & /é 2TNET. tspered pipe tap.

‘The fuselage tenk is located forward of the firewsll
over the wing spar. The fuselage tank in NAEZ (see photo)
tg Flberglass. The fricrt and back sides are three~eighth
inch urethane (or PVG) foam with one ply BID on the inside.
The top, bottomyand sides sre two plies EID, laid up flat

- like the practice piece on page 3+13 of Sectién I. . The

pieces are agsembled with epoxy, then the corners sre rounded
and two plies FID sre layed over: a}l the outside {overly vet
layup to aveld leaks). The sight aayre, vent, cap, strainer,
and fuel outlet are made similar fo the wing tenks.

The tank was bonded fo.the spsr on the hotiom with wet.

micre apd a bleck of six-pound PYC feesm snd bonded to the

roof at the top (around fiuel cap) with & ripg of PVC and wet
micro. While this leooks like it will work okay, it's proba-
bly a4 better ides to fabricete some metsl sirsps and bolt the
tank te the firewsll. If your tank interferes with the cano-
py broce ber, move the bar forwsrd., A welded aluminum tank
could be substituted Af desired, or better yet, maybe we can
t#lk Ken Prock into meking s rctary—molded one like the origi-
nal header tanka.

‘One tuailder has told us that the Bendix-Strongberg cerbu—
retor will funetion satisfactorily with @ very low fuel head
and should work wall with this new fuel system. We have not
tested the Bendix carbiuretor so we heve to leave verification
of this up to you.

Some of you may not ke the ides of & fuel tenk within
the confines of ihe dockplt. This is, however, a fairly com-
mow practice for many lightplanes, We feel that the advan-
tages of mors reliable fugl flow nesr zero fuel level, out=
weighs any dissdventsges snd thms recommend that you install
thia new sysiem in your Verifze. DEVAL TRADINGS ol THROE G,

Moke the follewing changes to your Qwners Manual, Jection
Iv. .

Check Liast Engine stert--add "select fuselage
taok" before "mixtiure rich.®™ Before
takeaff--add “winga™ after "valve on."
Degcent--omit "if low fuel refill
brader tank each six minutes.™ Add
fselect fuselage tank 1f wings sre
less than two galldns each.™

CWINERS MARURL CWANKGES CoRTRUE
om  TRAGE TI.
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Page sevan-
Fuel System

Tage fiftesen=-
Descent

Page thirty-twoe
Appendix I

Page twenty-two-
Erngine Failure

:::Qﬁ'm:' Mﬁ,’é;}ﬂ(«, Cﬂmgg‘g ;Z.chjgm

_Omit entire section. 4dd "the Tuel.
systom consists of two wing tanks snd
a amal) fuselags tenk,; all equipped
with visual sight ganges. & three=
way selector is located on the pilotls
right console, The selector is po=
sitdoped left to select wing fuel, up
to select fuselage fuel, and right to
ﬁffn P

‘The wings hold about twenty-four gals
iens total, all .is usable for climb or
lgvel flight., Ome to two gellons per
tank are net usable for steep deacents, -
Tee fuselage tank holds about 2.5
gallons, 411 18 uséble in all normal
attltudess

Drains are provided at the wing tanks
and at the fuel volve (avstem low
point), The wing isnks are venied to=
gether to meintsin equal tank fuel
levels.™

omit lmst parapraph. Add "If a lomg
nermel. descent is made with less then
dne gfllmof fuel in esch ‘wing tank, fuel
starvation may occur, Fuel flow cap be
regained by selecting the fuselage tank
or by reducing descent angle. Starva-
tion een oecur during long steep descents
with two galloms per wing tank, Because
of this possibility,the fuselage tank
should be selected for all descents and
lsndings ,with lass than two gallons per
‘wing tank.

Cmit sentence on safeting fuel valve.
Under weight and balence add “check
&f't cg limit &ut.h full fuaelage figl, W

Omit a1l of the top parapraph nftor
fifuel stervstion.” Add Pdelect fuse=
loge tapk. If wing fiel dtarvation
securred during descent,the wings may
have ore to iwo galions of fuel that
is still usable during level flight or
elimb. ™

The middle skstch at the top of the

e I 1
} pREe should look 1ike this,

o OB CTRE BlEARDOE AT
E TERETTR, ok T T
COT THE o BLET
PLAGTFSRM 26T THE
e AT THERE TePof
PAGE 7L

Add these instructions to the end of

&tep B: Before mounting the fuel
o tanks, round the sdges of the wing
fitting plates and layup & three-inch
strip of UND wrapped twic¢e around the
centersection spar as shown, Thia
provides a glsss surface for the
cowling 1ip lsyup (see Section ITA),
stiffens the spar end, and safeties
the wing fitting acrews.

o2 R A e R D ;':usm» Ao
N - o 5 muiE}
i . L .
BTN T wf
ki ’} . e
ST
. B 1 CIOE WEER /
A e B e {3
‘ 7 mzwrﬂ:w )
TEE HlATE ’ mas
: ..ﬁ%n%& o B
15-1 The two 5.} by 2,7 inch pisces of

medium denslty PVC foam should be
Sak by 3,2 rough to allow for matche
ing the contour of the seat baek,

Al g
3.2
i =

(One each) .ANE-SH Tolt should be
ANS-40A, The: 37A is adequate if your
ped wsa not lajd. on too wet,

{Two each) ANL~36A bolts should be
ANl=lon,

175 22§23

{Eight esck) ANS09-10R-9 should be
AN509=10R-111

(VARIEZE PLANS CHANGES]

We are still getting a large volume of guestions from
builders over the phone and ty mail that are answered in the

rlans or in newsletter #10.

Read everything thoroughly be=-

fore you slert bupging usi Transeribe all plans changes
into yeur plafd--don't try to memerize them.

Page Nunber Chenges
S~6 k few tnilders hzve had problems get-

obb

F

© ting enough elevon travel. We now
recommend that you modify the elevon
location template~--jig block "BE® as
shown. in the sketch. This willl give
enough travel even if your canard is
not quite straight.

Tie \ock. @&

621

] . :
'L_Spli't. and spread spert to obtain

dimension shown,

The Radio Shack switch is not a
spring-to-center type, A Micro.
switeh #BA-20LL aheuld be used.

-1

The four UND skin plies are ¢ongiderw
ably oversize as shown (fifty-five
inches by thirty inches) dnd may be
reduced to £ifty inches long and
twenty inches wide at root.

173

rLisH siooLD &a‘ 1.25" (m: s)
eRSl - PAgE 7

20m2 #38 drill should be #12

-6 3000 feet should be 1500 feet.

22-8 You may want longer cancpy hin
serews then the 509-10R-5ls shoim if
your cenopy frame is thicker than the
srobotype NUEZ. & ET AS MUcH LRSP RS
Rees UL .

2o-7 Blenk should read "See page 25-1.%

22-8 AN509-10R-12 8hoiild be ANSOS-10R~10.

‘Section IV Add the following notes:

tvners Mangal .
poge LB Substract one hundred faet from the

ground roll if landieg brake 1z nsed,
Alsos _
Subtract four hundred feet from the
landing distance over a fifty foot
obstacle if the landing brake is used.

Section ITA B.L. of lower mount points should

Page S bé B.L. 5,25, WeT E.5.

Seclon TIA 411 three weatherheed fittings

Mage 10 ghould be drilled out to an inside
dismeter of ,28L {9/32) to incroase
fuel flow,
$lgos o
M 42B-l; should be pNLZ-TH. {These
do not apply to the new fusl aystam),

" Sectiom Ik Continentsl #53627 should be #530627,
© Pape 13

Alsoy
AX8L) should be ANBEL.




UTCIIFETEAD was too wedk, Eo ha Bullt & ZoFt Span ef

VARIEZE PLANS cRARGES ,conts

" Canard Pusher #10 K1000=-3 should be E1000=l.

Page &
Page & Tp right-hénd corne¥, 10-5 should
be 10-~3.
Sectien ITA Omls Step four snd. Step twelve, Mode

ify Step five ss shown in this news=
letier. ©Omit photo of valve on page
twenty. Substitute fuel system
shown. in this newsletter, D¢ the
fuel flow checks in Step twelve for
the wing and fuselage fuel,

{STRUCTURAL TESTING)

We have conducted another VariEze static loed
test since rewsletter 10. A homebuilder brought
his canard to our shop to show the problems he

~had in construction. He kdew that the canard

did not meet the quality control criteria (a large
depression in the spar at B.L,42, many dry areas,
and inadequate skKin overlap at the trailing edge)
80 he had rejected it, He left the canard with # AU
us 30 we could use it to show others how not to aPPFUKim3t31Y E WeEkS*

do the work, We decided to load it to destrucw COWLEY - Shinment within. two W93k§ N .

tion to determine Lts asetual strength. BRQCK - Most items available for immediate

The canard was mounted in a fixture (see _ shipment. Wing fittings, engine mounts, |
photej that mounted it by the 1ift tabs and trail- and nmose gear cadtings backlogged about 2 months ..
ing-edge pins similar to the normsl mounting on . _AIRCRAFT .SPRUCE f& WICKS ORGAN - most items avail.
a. VariEze fusélags, Test results showed that immediately) a few long lead items make full ship-
the strength of the canerd was counsiderably reduced set deliveries about 1 to 2 months, '
die to the construction errors, but the canard was ‘On the average Twn complete shipsets per
still strong cnough te meet FAR 23 (failure above day have been delivered to homebuilders
150% of limit). Failure ogcuxred at the de~ in the first 5 months of the Varifze
pression in the top spar. program, This is an excellent rerr?’_

Another builder showed up at a workshop unsurpassed by any other homebuilt kit
with & test flxture he had constructed. #His eye- smuEBlieI L L v L L L
ball engineering bad told bim that the canard

NEW FUEL SYSTEM N A 4EZ-DEE PAGES ek

[ VART EZE DISTRIBUTOR STATUS |

JIRAN = Producing 4 main éear per
day and 3} cowlings. Current backlog

an debomay hevewingle e

e hext senzrsption of bus ;
ray FRlght 2

e e ellseresw 11D

a canard complete with lift tab built to the plans.
The canard section was supported at the tips and he
applied 2200 1b to the single Lift cab - no failure
occurred; MNeedless te say he is nc longer worried
about lift tab strength! '

COWBOSITE | RATENALS,
Dring the  coping fivesl
yeor NASA plons on in-
“tansive ¢ffoit to reduce the
- wight- and Jabar-intensive
arecs an today's’ production
alrcraft, with particulor
“emphdsis on tamposile
matericls  (plostics. weic.).

A1 this palnr ol agrew ihat
} composite muteriols are
hopelessly expensive for
1+ pircroft vsm—both in actual
doflare ond alse becduse

[RAM RADTO OFERATORS)

Tvan Whitehouse {Goldendsle, Washington), KTATK, reports .
about twelve hams have joined the "Warize” net, He reporte
poor lick with the Tuesday evening net snd says that they
will try Thursdeys at seven a.m. on 3900 Khe.

[Eb HAMLIN WANTS You!|

Ed Hamlin (é377 Seeéno Ave, Rosewille Cs 9567§}was
the host of the Sacramento VariEze seminar., He

1ls organizing a "squadron' - a club for EZ builders:i:

in central/northern Calif. Purpose 18 to work to-
gether to heélp each other with building and flying
problems and to promote Sport Aviation, If you
are interested, send him a- §.A.5.E. for his news-
letter, Ed has done real flret-class work on his
half-completed VariEze.

Minnesota already has a VariEze club.
Contact George Wilson 2924 108 th
Lane NW Coon Rapids MN 55433

‘" {again} they raise the -

spector  Jof - enormous
product liokitity insuronce

wthars in the “consumer
" itern” finlds (privicipaliy. cuto
monufactuears) to tiy to
“bring costs down ond
technalogy up.

- NASA  admifs - thers. i
much  still unknown ond

it the ledawn

arees. -

cost. MASA is coordinating.
‘17 its resekreh with that of

| expectz that it wilf be e 6.7
yoor effort before results
“Eoppear

¢RI -PAGE R
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{YARI FZE REFERENCE DIMENSTONT ]

This sketch gives a summary of fuselage
stations and butt lines which are easily
checked on the completed zirplane. All

of this information is in the plans but
some of it you have to hunt for. The
points marked by the asterisk (*) should
be checked during final weight and balance
and the real values recorded in your
airframe log{DroP Plumb-bek Te Lines &n Fleot).

[VIRIVIGGER PLANS CHANGES]-

Papge ‘ ‘ Change
VariViggen Flans " Top of WS 28 should be 3.1 not 3.0
Page 5 as shown,
5P Wing Plans AA=3 shonld be two required=-1/L inch:
TR = 1] s BT alnsdnum L0 By A el

SP-Wing .Plans Under.wood-~two plecas 1.0 by 1.5 by
Page 13 244 should be four pieces.

YVARIVIGGEN RUILDER REPORTS|

¥en Cuscott, S/N 129, reports that he has the fuselage
and inbozrd wing complete and ready for cover. Ken says
that he's disappointed that more VariViggen tuilders haven't
been sending information in for the newsletter, We agree.
What are you guys up to?!

#,

Jim Cavis reports that his airplane is ready for flrst flight, KEN sw ;?mgm
paint and all. He is mounting the canopy plexiglass now and ~ COCWPY . NO

as soon 85 he finishes we'll have a genuine flight report for WL CLECTEV. TRIW g
you to read. Jim has the standard wing plan form on his air- WEFLEX,
plane but btuilt it from foam and glass. He plans to fly it
in standsrd configuration and later add winglets. This should
_be interesting,




THEORTANT "ATDITION 10 WEWSLETTER 11 - SIMPLE SPOILEBS AID ROLL CONTROL

AFTER NEWSLEITER 11 had gone to press we invited Peter Garrison,

an avistion writer for "Flying" wagazine, to fly NSEZ, He flew it
several times and was pleased with the improvements dua to. the speed
LDrake; | however, be ezpressed concern that the sirplene may bz 4
“handful’ for a Low-proficiency pilot, due te its relatively sluggish-
roll rate and dus to a tendency to pitch noge-down with ailaron
inputs. These comments caused ua concern, and & little murprise,
since we hadn't really beén ewdre of & aignificant pitch change

with ailecvn, We flew the airplame again and noted that, yes, imdeed
there Is an objectionable noge-down pitch change, but only for lerge.
&illeron inpun. Apparently we generslly use only small aileron in-
puts and alot of rudder when needed for high roll rates &nd, beling
accustomed to Flying the alrplane in this mamner, we wers not of the
opinien that the airplane was Jifficult to weieiver. Trying to put

Full-size patterns a&re shown, to be used to maks the required
brackets, When the brackets are walded to the tubes be sure to align
thes as shown. Indtall tha Kylofle condults as fellows: fitst amand
their sunface dull for bonding, string them inte the airplane ax -
shown. Bond them to the spar and armrest in the vear (flox/S-ain);
let cure, Full them tight at the Font to straighten thew, tape to
the side between FS§5 #nd 35 and bond every eight inches with o
blob of flox/S=min. Glue tha forwdrd block (CS19) to the aids,
flaor, and armrest, poitisg the formed curve in the tube with alot
of F-minfflex. G819 is glued in last, so its veftical position

" can be adjusted to finml-adjust cable rigeging. With the KRylofliow

tubes mounted stralght, very little cable friction will exist.
Do not use Nyloeeal tube,

oursélveés in. the place of a low-proficiency pilot on his first Vari-
Eze flight where he may be flying an airplane out-cf-trim and mighr
be unable to roll ac 411, 1If he is naing alot of opposice rudder,
led to tha comclusion that Peter was right; the airplane does need
to be lmproved to makes It safe for dome pilots.

We have always been reluctant to put rear-wing ailerons on
the ¥Yarifze due to the control system complexity, the need to hookup
cantrols for wing rewoval, and the addition of a new possible flutter
mode, What we needed was some -additional roll rate, a alight nose-up
piteh changa with zoll deflection, and perhaps some proverss yaw,

We: rigged up & small spoiler on the cowling just aft of the centér-
section spar, and found that its deflectisn almwost exactly cancellad:
the nese-down piteh dnd made the roll tate higher, Addition of this
spoller made the roll respouss wore crisp and made the VariEze feel
more like & conventlonsl glrplane, It was & Little hard for us

to believe that thia small spoiler, wounted that fer inboard, was
really making rhat moch difference; so we inviced Peter up ayin te
fly ‘our wodificetion, He was skeptical because of the small size and
placesant of the spollers, but after his flight, which included
wanenvaring at sll speeds and sevéral landinge, he agreed that all
pltch change due to roll was gone and that roll control was

sora liks & conventiomsl aircraft. Whan asked if the alrcraft was
pafer for the low proficiency pilot he replied, "Peflnitely.” Wa
agree, and are :l:szore recommending the simple spoller syatem shown
below as & addition to your VariEze.

The spoilers have a negligible effect on cruiae spsed. They
ars far gnough from the Leading edge to be included in the boundary
Jayer. There are no changes to the current conticl system. The
wlevons still work normdlly; the spoilerd dre merely an addic
A briacket (CS18). La bolted on the stick weing the existing bolt.
Gables (in nyleflo condufts) are routed aft along the fuselage alde
{no interference with the sultcass) aod thrdugh the centersection

. ADD THE FOLLOWING to page 7 of your owners manval:

‘et tlire).

OWNERS MANDAL ADDYTIONS
"small spoilers

located on the centersection of the aft wing are used to augment the
roll contml_._

INSERT the following to replacethe landing gear apeed data oo page
17 of your Owners Manusl- '"Dont extend gear above 100 kt(ll5 mph)-
at higher apeeds the airloads make it hard to extend. Gesr c@n

' be down or can be cetracted At speeds up to 140 ke(183 mph).

ADDI_TI_DM NEW ITEMS

THE PLANS AND PREVIOUS newsletiera indicsted that it may be acceptas
Sleto ize larger cires on the mmin gear of the VariExe. This may not
fe B0, Cowley's VariEze hag sxperisnced a severs fore-afr resonance
{vibration fore-sfr)} of the wheel when caxiing af a mediim speed
(about 15-20 mph). This may be due in part to e high spot or grabe
bing of the brake disc (hia disc thicknass wes oot upiform), but it
may alse be caused by resonance excited due to the larger (and hasvi-
This vibration at 20 mph 48 2ometimes évident on NLEZ
with the 3,40x3x5 tires but it is oaly mild and Intermittent. It
does tot occur at higher or lower speads, CHECK YOUR DISC THICKNESS!
One bullder brought inm & cenmrd/eleven assembly in which he
thought bis slevon up-travel was only 21 deg, instead of the réquired
24 degrees, OUn closer inspsction we found that the trailing edge of
bie canard was & bit high, making his elevon template read <3 de-
Brexs wher the elevon was at zero, and thus his elewon travel vu
adequate (24 deg)., If you fuspect thet your elever degrec temp
is glving the wrong information, place jig block B, page 5=6 unde:.'-

-your cenard to line up zero elevon dsfgacl:i.oa_ thon check that.
't:he alevon degree templite reads zexo. )

spar. These cables rotate tubes whith directly deploy the flat-
plate apollers, through four slets in the top cewl, One Light
spring per spoiler bolds them down against the cowl, CSIB is offsat
puch that only & veary ainor slsck axists in one calba when the op-
posite spoiler is fully deployed. The. complete: ayates was designed
to be pas{ly installed in & congieted airplene, It was bullt and in-
stalled in N4EZ in ona day, The front half of the pilot's ara-

rest was removed for sccess and reinatalied with flox after spoiler
installation,
provide ecledrance with G518. Ko turnbuckles wére used, The cable
Ricoprees eleeves were swaged 23 gccuratsly as possible, then final
adjustment was made by moving the €819 block up and down. Tha
spoilers are rigged to start moving up Just as the stick aoves away
from neutral and to reach full deflection (abour 50 degrees with no
airlead) st full roll.control,. Spoiler rigging is effected ouly
alightly by foresaft stick motion {plteh conkrel). RBe sure it's
hooked up so the left spoiler deflects when the stick goex left

{the cables cross undsr the rear armrest). The cables are rooted on
both sides of the front seatbelt ertachment,

The spoilexa are plates of 063 2024T3 alumioum, At neutral,
they sit flat on top of the cowling. They are attached to a wald-
ment with twe ANS25-10R6 screws per spoiler; Cowling removsl ra-
quires removing the four acrews, or the cowling cen be alotted for-
wird to allow removal without disturbing the spollara, The weldeent
consists of 1/2-inch dle. steel tubes with pivetsa and brackats,

The right side hag two hingee: one at B.L.8.4R where the c¢able
aAttaches And the obher between the two spoller mounting tabs
(C824%s), The left side has three hinges: ons between the (524
tabs, one &t B,L.13L, and ohe at the able attach point. Because
of the Spar dibedral, & univarsal joint is veguired at B.L.12L,

Four hinge brackets (.063 alum formed angle) sre bolted to
tte centersection aper (CS20 and thres C521). They are mounted
wet with flox and the axcess flox sg out pr . retation
ghould the metsl bond fail, thus only one mounting bolt 1é required.
These brackets are drilled in laat, with the ettire assesbly bolted
togather, to allow adjustment so the spoilers sit flat on top of
Ehe dowl.

A small steel spacer, the sdme as that used at the bottom of
the rudder pedal {VECS513), is used at each of the five hinge points,
The 1/4" OD spacer is clsmped to the sluninum brackets by the AN3
bolts =hd the ateal bracksta rotate osi them.

One spring iz used per speoiler. It 1is Installed as shown using
#n AN10Q-3 thimble through one of the C524 hrackets. The spring is

sewn to the thimble and to the bottom cowl flanga with twe loops
of ,041 safety wire. Adjust four & very iight soub in the neutral
position. The spring is a C-133 type (Cemtury Spring Corp., L.AL).
We found 1t at the local hardware store. You can substitute any
spring with a spring rate of about two pounds per inch deflection,
Do not substiturs & heéavy spring like & scréen-door type.

5 1

Note that the armrest side must be hollowed locally to
S

NEw s ETTER

Pater Garrison l.mcl:l.ug MEZ Rota bew apoilen& Llndi.ng brake

Lo TWIEEING  Phal

Material Liet - SPOILER SYSTEM
i5 fr Nylaflow tube 3/16 G.D, ,025 wall

16 £ Aircraft Cabvle 1/16",
7" x 4" .063 2024 T3 alum

2" x 2.5" L125 2024 T3 #lum
Z.8" x 25" " birch plywcod
ifr I x 2" x .063 formed 2024 13 angle
‘35 sq inches 063 4130 or 1020 stesl N

5 ea VECS 13 steel spacers ,25x,.19x.15long
L ea universal MS20271 BE of equiv.

5 fr % x ,049 pteel tube 4130 or 1020
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SPOILER SYSTEM
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. SPOULER SYSTEM PARTS PATTERNS.
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THANK YOQU

V'ARI-E-ZE

TUO-PLACE SPORTELANE

Beve refrainest

T e 2 aLs
cevEonsthe VaniBrgo o convagpbrate totally
on its: development and wetting up ma-
terials and componente distribution. In
thig short time, we have 1. flawn a full
350 flight-hour tesi pregram on twe pro-
totypes, one Continantal and one VW-power-
ad, 2. completed full atructural quali-
fication testing, 3. prepared o manual for
the amateur bullder 4o sducate him in ths
siructural materials and te guide him through
construction, 4. set up a materials digtri-
bution sysien through establiehed, compe-
tent distributors,

. The ¥eriEze test program wes probably the
most extensive and successiul ever condust~
ed on a homebuilt., It included basic flight
tegts for flying quelities, performance
and systems, spin and dive temts to FAR
part 23 requirements, static load tests
and lending gear dirop tests exceeding part
23 criteria, environmental/thermal tests
on etructural materials/components, manu-
facturing methods testing, and many others.

T RESOLEE

"The VariEze has superb Ilying qualities
for itd primary mission - comfertable trav-
‘8l It had ezcellent hande-off etability
ceven in turbulence, I+ is wmsslly asfe
vat low speesds, can be fléwn with £ill aft

| atick (47 kt) without Being euscéptibls

to Geparture or spin, régardless of atti—
twde or power. Ferformance ie also super® =
cruise wp to 200 mph and ¢limb up to 1700
Tpm at grose weight with the lerger engines.

] MISSTON, PRACTTICAT, UPILITT]

hlthough guite compact ocutside, the Vari-
Eze provides unusual comfort for up to H.ft,
7-inm, 218-1b pilots and 6-f%, 5-in, 220-1F
pagsengers, plus two medium-¥ize scultcases
and four emali baggage areas, The 2f-gallon
Ffuel Icad allows up to 1000-mile range at
‘economy cruise. High altitude olimb i8 ex-
eallant; for flying over turbulence, moun-
tain ranges, and for satisfastory high-deng-
ity altitude tuke sffs.

FOR YCUR INTEREST IN THE

ESTGN
The VariEze uses the latest acrodyhamic
Teaturesi NASA winglets, both wings cruipe
at best L/D, bueic arrangement provides stall
eafety, ptiff sfructure provides accurate
contonr maintenance, basic systems design
eiiminates or combinéa complex contio]l ays-
tems, which saves weight, .cést and tuilding
time while lneréasing reliabillty and Inwer-
ing maintenance. R

STRUC
Hew composite mandwich efructure offérs
the following advantages aver cdnventiornal
waod or metals. less cenetruction time ra-
quiring lesa skills, improved corroeion resist
ance, longer life, improved dontour gstabils
ity, better surface durability, dramatic
reduetion in hardware and number of parte,
easier 4o inspect and repalr.

WESUILOER SUPPORG)
The manufacturing manusl is a 1itaral edu-
cation in using the materials and is a Ge-
talled step-by-step guide to -conptrustion
uging an illustrated fornat not common in
aireraft plens, The Rutan newsletter, “The
Cahard PusheT," published pince mid 1974,
updeted plans, provides building hints,
etc. GComplete owners manual pravides ail
necesfary information for safe initial test-
ing and for normal and emergabey operations.
Construction seminars sre providad at RAF
ard elsewhere,

MATERT & COMPONENTS

Eztablished, competent 2iptrivutors sre
delivering all required raw ma<arigls
and fany pastufactured componente in-
cluding canopy, landing gear, wing auick-
discennect fittings, cowling: a variety
of gmall machined parte, rudder pedels,
engine mounts, suitcages and upheolatery,
The VariEze airframe {no engine or prop)
mpterials copts range from %2000 to
42500 depending on the number of pre-
fab components purchaced,

VariEze documentation ig available in five
segtiong.

SECTION 1. - MANUFACTURING MANUAL - Thic

is the complete education manual for com-
paslte materials and methods, alsg. the
complete plans and constructlion menual Tor
the entire ViriEze except engineé installa-
tion, The manual eonsista of a 153-page,
bound, 11"x17" book plus nine larger full-
sige drawinge. 1% includes 168 photos,

over 800 .drawings and illustrations, and
over 65,000 words! The builder is led,step-
by-step through the. entire esnatruction of
the airplane. The manial identifies Sourcas
for #11 materiels and all prafabiicated com-
ponents.

SECTION II - ENGINE INSTALLATION - This is

r set of drawinge and construction manual
for the complete engime installation insIud-
ing mount, baffles, ingtrimentation, eles-
tricals, fuel, exhaust and induction sysiemd,
sarh heat box and muff, cowling installe-~
tien, prop #nd spinner.

SECTION IIA = Continentsl A65, A75, G485,

£6g, 0-200

ZRECTICN IYY . ELECTRICAL - This is an op-
tional (not required) set of drawings and
instaliation instructions for electriral
g¥stem, avionlcs, landing and position lights
antennaas, startar,

SECTION IV - DWNERS MAWNDUAL - This is an op-
erational handbook and checklists, im:ludgng
normal anhd emergency aperatieon, detslled
flying qualities and perfgrmance charte,
maintenence, naiden flight procedurs, pi-
1ot checkout, ete.

SECTION V = FINISKING THE COMPOSITE AIRCRAPT
Applien rot enly to o VariBee, but té other
epoxy/comporite airerefi. Includes f£illing/
contouring/priming/%.¥. barrier/color and

trim. - .

Take Off

Spece & performance
Glimb

with 100-hp Genti-
nental, fixed-piteh
prop,@ grosa weight

800 £1 | Range & Max Cruise
1700 fpm . Range @ Econ Cruicse
Max Crulse 200 nmph
Eeen Crulse 165 mpr- | Landing

720 ml | Canard Spun/irea 12.5%/13¢3%

980 ml | Wing Spanfirea

tiin Speed (full aft stick) 49 Xt ‘Empty Wei_.gh‘t
900 | Groes Welght

22,2 /53,6142
520 1%
1050 b

Spees & performance with

Take GfF 950 %1 | Max Gruise 178 mph | Empty Weight 490 b

75-hp Continental Climb 550 fom ! Econ. Crulse 145 mph [Groes Weight 950 1b
e a3 Price, includingT— .. . 0..0°
Cheok Ltems desired, Ffrst'-eiggs m{‘,ﬁ ALF hadl |
AU S end Canada | Overseas™
Yarifze info Xito dneludesin o ; .
pusrent tague ol Mlanand .00 600
PrgnErt pawglotie
5 noen .z_“.d {?s_.ishé:r‘ Papﬁ&ie%mr - - L
; Cpablished guerterlys One.d fh.79 $&..50
yéar suastripiion i
D Sectién I $ob. 00 $108.00
;[j Section TR $19,00 $21.00
|| seétion 111 48,00 49.50 m "
- - ; ] TTan
Section IV $8.00 $9.50 uta
1 §ectlon ¥ 87,00 §$8.00 mlrcraft
3 VariEze Jacket Patch BL.0% B1.05 n ;
Calif. residence adn Tax - ] :
on all items except newsletter ] a ct‘:ry

BUILDIMG. 13, MOJAVE AIRPORT
P . BOX 656, MOIAVE, CA 93501
TELEPHONE {305) 824:2645
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VaRrIVIGGEN

TWO + TWO SPORTPLANE

VARTVIGGRN WITH -
SPECTAL PERPORBANCE WINGS

ce with Take off 850 £t spacificatlons Canard Span/Area ©§ f4/18.3 £t
| f%o”fﬂifﬁma- Cliwb Bbo fpm ssimm VariViggen Wing Span/Ares 19 £4/119 £12
pitch prop,greed Cruige ’ 150 mph : Empty Weight 950 l_t?
weight. Full Af% atick 59 mph Grose WUeight 1700 1o
Standgrd VeriViggen Landing 500 £4 i _ )
2
Performance with 150-hp. climb 1000 fpm | Specificatlions Wirng Sp_an/Area 23.7 ft_/l 25 £t
S';eéial Pefforiance Wi.ﬁgs Cruise 158 mph Special Performance Wing Gross Weight 1700 1

FROVEN DESIG :
Complete fligh% test program completed; 600 hours
on prototype with very little mainterignde. Won
the Stan Dzik trephy for demign contributien,
Oshkogh *72.

The VariViggen's safe flying qualities have been
the suhject of technical presentations for EAA;
SAE, AOPA, & ATAA. Tt wil) not stall or “mush in”
1¥ke the commen delta. At Full aft stiok (43 kts)
it will @tiil climd 500 fpm, rell over 50 degrees
per ‘second without rudder co-ordimatiom, and make
puifet-free turns, The prototype recelved the
onnd Aviation ‘safety trophy at Dshkosh ‘73, mnd
the oustanding new design awerd at Oshkosh 'Ph,

Comfortable tandem cockpite, three-suiicase baggage
area, and an adequate cruise speed provide unusual
utillity for a homebuilt mirplans, Its upusual
design turns routine travel intoe “fun fripa."”

Gas service and ether airport services have been
wetter, too! Teke it homey 1t's road-towable
with outer panels removed.

JHCOMEY [ED CONSTIRULZ

The bagic Structure requiree few special tosle
and can be Built in =& simple }ig, The few paris
that have double-curvatire are avallsble in fiber-
glaeg, ready to install. All machined parts are
alac availsble, as well as other prafsb parte.

£ pang. iy ps .
Despite its unigque appearance, the VariViggen has
no unusual br pilot-demanding flight character-
istics, It is eazier to handle than conventional
atveraft, particularly in gusty crogewind conditions

VARIVIGGEN C ] (T4 Part 1L of &
photc-illustrated construction manual, writtan
by Jim Cavis, 5/N 31. Includes fuselsge, canard,
inboard wing, vertical stabe, conired system,
and lending gear, along with approximately 100
photos. Part 1 also includes helpful sketches
on jige and numerous building tips. The written
information 4 simtlar to plans chapter 35,
except expanded to sbout 30 pages.

Pricey $18.50 first class mail, $20.50 airmall
OVOTDeas.

ﬁutan
lrcrm
El..ctor!

BUILDING 13, MOJAVE ARFORT
p, D. BOX 458, MOJAVE, <A 93507
TELEPHONE. [805) 18242645

VARIVIGGEN TECHNICAL REPORT - Complete tech report degcribing
the VariViggen two-place spertplane, Includes epe¢ifications,
pilot report, dimensione, 3-view, stebility and performance
Flight test data, construction cost, description of car-top
wind tunnel, 8"x10" gloswsy photo and current issue of newslet-
ter.

Prices- $10.00 firmt clasa mall. $11.50. alr mail overseas. .. .

VARIVIGGEN OWNERS MANUAL. - Gomplete operational handbooX in-
cluding normal =nd emergency procedures, loading, sperational
record keeping, This manual is a must for those close to first
flight.

Price:r $6.00 first class mail, $7.50 alr mall ‘oversess.

“CANARD PUSHER" SUBSCHIPTION - A newsletter designed with the
puilder in mind. Emphasis on distribufing to all builders

as many idess, improvements, building tips, photegrephs, &
flight reporte as possible, Detalls mandatory, desirable, &
optional chahges t6 plans & to owners manual. A newsletter.
gubgeription and all back issues are mardatery for those with
YariViggens under construction. Identifies new material sourc-
¢ as thay become known, Published guarterly,

Pricer $L,75 ‘ge-r year first elass mail, $6.350 air mail bveérseas.
Back lssues 1.0 sach

VARIVIGGEN PLANS - NASAD appraved in “AA" cetagory. GLixty-
one sheets, completely detailed. Also iricluded are build-
er's handbook informatien, step-by-step censtructien guide,
complete bill of materiamls; flight operating limitations, parts
iiste. Section breakdown: 1. Introductien, 2. Opersting Limi-
tationd, 3. Bill of Materiels, h. External Geometry (Lofting),
5, Building fips, 6. Construction Urder & Methede, 7. Canard

& Elevator, 8. Fuselsge, 9. Inboard Wing, 10. Verticals & Rud-
dere, 11. Dutbeard Wings; 12. Cockplt & Seats, 13. Canopies,
14, Flight Control itystem, 1%. Fuel System, 16. Angle-of-At-
tack System, 17. Engipe Mount, 18, Cooling & Cowling, 19.
Tafting Sear, 26. Gear Loors, 2l. Elecirical Zystem, 22. Parts
Tist. -Also incinded ire the tech repert & phato deéscribed.
Price: $53.00 first class mail, $59.00 air mail overseas.

VARIVIGGEN SFECIAL PERFORMANCE (SP} WING/RUDDER PLANS ~ Con-
Cetruastion drawings and azsembly menual for glasp compoaite
guter wing panels and rudders. These are optienm) wings, re-
placing the aluminum surfaces shown in the Variviggen plans.
The SP-wihge are edeier to build snd provide increaced ciimb
and eruise performance. They alse heve fuel tenks which in-
crease range to over 600 miles. )

Price:s $39.50 firet elass mail, $4%1.50 air mail dverseas.

VARIVIGGEN R/C MODEL PLANS - Complete conmtruction plans for
the 1B%-size redio-controlled medel airplane built & flown
to evaluate VariViggen spin characteristics., Designed for
4-ghannel proportional radie eguipment & engine in the .35
to .65-eu, Inch mize. 555-s3q inch wing area. All baisa or
fo alsa construction. A waneuverable {lying model with
outatanding roll rate, Also ghown are moedifications required
fpr a control-line model (70-ft lines, +19 to ,4%5-¢u inch
sngines).

Pricer $4.75 firgt class malil, $5.50 air mail overseéas.
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Fi **Box ﬁS@
Mojave, CA 8

~The number which appears on your label before or

cafter your ﬁame,~18-the-last~newsleﬁtermissue
~which you will receive and requires. you to.

s renew to receive. the next lssue. I your label .
~hag a 10 on it, then #1@ is your last issue and
you need to renew..

~PLEASE STATE THAT YOU ARE A RENEWALI!

‘s class ma



