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If you are building a VariViggen from 1st Edition plans
you must have newsletter 1 through 38, If you are
building from 2nd Edition plans you must have
newsletters 18 through 38. If you are butlding a
VariEze from 1st Edition plans you must have newsletters
from 10 to 38, 1f you are building 2 VariEze from Znd
Edition plans you must have newsletters from 16 through
3s. If you are building a Long-EZ you wmust have
newsletters from 24 through 38, If you are building a
Solitaire, you must have newsletter from 37 to current.

A_current subscription for future issues is mandatory
or builders, as this 1s the only formal means to
distribute mandatery changes, Reproduction and

redistribution of this newsietter is approved and
encouraged

The RAF hangar is located on the west end of the flight
line at the Mojave Airport, Mojave, Ca. approximately 8Q
miles north of Los Angeles. You are welcome to come by
and see our aircraft or to bring in any parts for our
comments. We are normzlly open from 8:00 to 12:00 and
1:00 to 5:00 on Monday through Friday and 9:00 to 3:00
on Saturday. Closed on Sunday

If you are planning a trip to see us, please call first
to assure that someone will be here to assist you, since
occasionally we are gone to fiyins. When arriving at
Mojave by car turn east at the Carl's Jr. restaurant
to find the airport.

When writing to RAF send a stamped, self addressed
envelope along if you have any questions. 1T you are
pracing an order, it's best to keep it separate from a
request for an answer to a builder question. Mark the
outside of your envelope "builder questions", This will

speed up your reply.
NEWSLETTER SUBSCRIPTION -  YOU DO NOT HAVE TO WORRY
EOUT A CP NUWRER ARVRORETTTIT

Well here we go again. The newsletter majling 1ist has
out grown the program that was written for it a few
years ago., Jeff Hiner, Burt's son has been very busy
these Jast few months and has come up with a new program
for us to use on the Apple. He promises me that we have
bunches of space. It is so fast {(takes 4 to 6 seconds
to Jook up a name} that we can even look you up and
check on your subscription when you call on the phone.
You will be pleased to hear that you do not have to
bother with a subscription number, the pFogram deals
with everything alphabetically.

RAF ACTIVITY

Since Oshkosh, RAF has been to the Soaring Society of
America's Homebuilders Workshop at the Tehachapi,
California gliderport and also to the San Diego flyin
held at Brown Field where Selitaire was awarded "Best
Sailplane" and "Best New Design“. Fred Keller brought
his Defiant to Mojave after Oshkesh and a full flight
envelope was done on the aircraft. Mike Melvill has
been busy as one of the test pilots on Burt's new
Starship project, Work continues on finishing up the
Owners Manual and Engine installation for the Selitaire.

DEF IANT

Perhaps the biggest news of -the week at Qshkosh: was
Burt's announcement, making the bGefiant availabie to the
homebuilders. Almost two years ago Burt had asked Fred
Keller of Anchorage, Alaska if he would like to build a
homebuilt prototype of Burt's own Defiant. Fred agreed,
Fred and his wife, Sharon- flew their absolutely
beautiful Defiant from Anchorage to Oshkosh. It was
without a doubt one of the most popular aircraft on the
flight 1line. Fred's achievement of completing an
airplane the size and complexity of the Defiant, in the
time he did is incredible, especially when you stop and
consider that he was not only building virtually every
single part himself, he was also keeping .accurate
records, drawings and photographs of his progress, in

.order to be able to put together plans for the

homebuiider. The Defiant plans will be marketed by RAF
in exactiy the same way as the Long-EZ and Solitaire
plans., RAF will supply the plans and normal builder
support, Any support requiring interpretation of the
plans will be handled by Fred Keller, either by phore or
by mail. We intend to have Defiant plans availabile by
March of 1984, We are excited about this program and
feel that this will fill a very real need for those
homebuilders who require a four place and will also
provide these builders with the safety of two engines
wi:.hcut the inherent dangers associated with “normal"
twins,

According to the FAA, a pilot will require a private
pilots license to fly his or her own Defiant. . A multi
engine rating is not mandatory, although common sense
would call for at least a center line thrust rating,
which could be obtained in ones own Defiant.

STARSHIP I

Burt's latest design, a large business aircraft powered
by two PT-6 turbo-prop engines and 1looking like a
gigantic Long-EZ, recently has been making the
headlines. This aircraft was designed by Burt for
Beechecraft of Wichita, Kansas. The proof of concept
prototype is an 85% scale demonstrator and was built
next door at Burt's new company, Scaled Composites.
Unlike mast proof of concept aircraft, this one has the
workmanship and surface contour etc of a grand champion!
Started in January 1983 and first flight (pilot - Dick
Rutan} was in August 1983. It has been flown almost
daily since then and has aver 100 flight hours already.
Beech made their dramatic anouncement of the Starship !
at Dallas, Texas at the NBAA's week long convention.
Mike Melvill, one of the project test pilots, flew it to
Dallas and demonstrated it at Love Field.

The Starship ! was undoubtedly the major attractifon at
NBAA, and we wish Beechcraft much success with this, the
most ambitious and most advanced business aircraft to
come along in many years. We undarstand that Beech will
be building and certificating the full scale Starship I
as a composite aircraft. It is larger than their Super
King Air 200.

Although the Starship is not for us homebuilders, sconer
or later some of the technology that Burt has developed
to produce the 85% scale demonstrator, will eventually
filter down to the homebuilder and we will benefit from
that., Much of dits structure is moldless, using the
hotwire core technique. It is 100% composite, about
half carbon fiber and half fiberglass (BID, UND and’
Safe-T-Poxy). Most of Scaled's personnel are EAA types
with composite homebuilding experience, There is a
rumor <irculating that the Starship I (the 85% scale
demonstrator)} may be on the flight line at Oshkosh 1984
and may even fly an airshow there. Stay tuned!! We do
not have any technical information about Starship, any
questions must be addressed to Beech Afircraft.
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QSHXOSH 1983

This year the Solitairé plans were introduced at Oshkash
with Splitaire in the final configuration on the flight
line. Sally and Trisha velunteered to drive the RAF van
towing the 30 foot saiiplane trailer with Solitaire
onboard. They took off from Mojave early in the week in
order to be at Oshkosh in time to sét up the RAF bodth
and get the Solitaire set up on the flight 1ine. They
drove 2130 miles and both agreed that it was a fum trip.
Mike Melvill and M™ichael Billey filew Long-EZ, NEOMS.
Their trip was flown in gne day with one stop for lunch
at North Platte, Nebraska and a change of pilots. The
second leg was Tlown in almost contipuous -rain and pgor
visibility, in fact a wery circitous route had to be
“flown to make 1t into Oshkosh Tate in the evening. The
Long-EZ performed well and the flight time for the 1700
mile trip was nine and a half hours, an average ground
speed of 158 nautical miles per hodr (182 mph). The
route was Mojave direct Provo, Utah, direct Oshkosh.
Burt flew in the next day in his Defiant with one stop
at Laramie, Wyoming for fuel and Tunch.

Picking the best Rutan Nesign this year was quite a
challenge with 87 of Burt's designs present on the
flight line, After much discussion, we were prowd to
announce that Don Prestin and Don Shaw, both of Santa

" ‘Rosa, California with their virtually identical Varibzes

were judged to win the Designers Award in & dead heat!
“Anyone who saw these two Els would have to agree, the
attention to detail was absolutely outstandtng,
Cmgratu!ations to beth Dens and aiso to Bud McHolland
for winning the Qutstanding Workmanship award for h1s
Varibze, NLZAP.

‘The Solitaire was flown several times in the fly hys,
-The Dafiant, the Long-EZ and the Solitaire were flown in
an unusuai 3 ship display dufing the evening ‘showcdse'
fly bys. Dick Rutan flew Mike's Long-EZ to open the
1983 Oshkosh airshow and. flew his usual super airshow
aefobatic routine for the first half of the week with
Mike Helwfll flying the routine for the rest of the
week,

Oshkosh this year was not as big or as busy as in
previous “years, yet was plagued with—accidents —amd-
incidents. Fortunately the only incident invelving a
Rutan design was when Ken Swain lost power in his
Varit#e on his way back ¥nto Oshkosh from Fond -du -Lac
after the LBF race. See Ken's letter in this

The following aircraft were at Ostkosh, 1983

p Vi Johri Fowler
One Of 2 Kind John Frilling
Dan Mortenson Amsoil Racer Wes Gardner
Nat Puffer Cozy g:?ghﬁgg?lenborg
RAF Solitaire Jim Heltkotter
pefiant elmar Hoagland
———— Larry Hoepfinger
Burt Rutan CA  N79RA John dackson
Fred Xeller AR N39199 Don Jones
Elvin Kime
Roger Klemm

Yari¥iggen Clarence Langerud
Ken Winters 0 NILWK John Levy
Leonard Dobson X H73LD Wally. Loewen
Bernard Duneian MN  N33¥V Bud McHolland

_ Byron McKean
VariEze Rabert de Malignon

] o Michael Marker
Ron Atkinsen IN R3LY Gerry Mason
Jim Balr 1A NIDIMW Ron Menzie
John Bgnjamin PA N4OEZ David Morgan
Roy Blaha FL NI1GPR Richard Pattschall
Dave Baldenow Ik Nz03pB Martin Paviovich
Bob Boyd 1D NY8RD Frank Poplawski
£d Braze CA  N490EK Curtis Poulton
Bi11 Brin. CA  N9113A Don Prestin
Leonard Brown NY NS329A Gary Price
Bill Buttgrs MO NZ235LB Daniel Quinton
Dale Collins FL - N22ape Robert Ream
Greg Coln OH NZBL Robert Rutledge
Rebert Evans WY Na6EAR Don Shaw
Jack Fenling FL  H444EZ g A
Harold Ferguson HC NZ286A -E;;tghﬁgEGFTHQ
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newsletter. We are happy to -teport that Ken was not -

injured in the forced landing, although his Yarfeze was
substantialiy damaged.

Michael Dilley and Trisha drove Solitaire back to Mojave
while Sally and Mike flew their Long«EZ to Jackson Hele,
Wyoming for a two day hiking vacation. Due to a heawy
schedule at his new company, Scaled Composites, Burt had
to return home at mid-week.

SOLITAIRE NEWS:

S5A Homabuilder Worksho - Labor Day weekend %5 the
Toaring  SoCiety oOf %merica‘s annual  Homebuilders
Workshop. This west coast version of the sailpiane
homebuilders “Oshkosh"” was held at Fantasy Haven glider
port in Tehachapi. We flew the Solitaire from Mojave
over the ridge to the Tehachapi glider port on Friday
aftermoon, After landing we decided to trfy out the
gravel runway for take off. The Solitaire had neo
problems getting .off although it took about 900 feet of
runway, Climb ocut was adequate and we were at pattern
altitude on down wind opposite the numbers. This was a
not September afternpon, off a 'gravel runway at 4000
faet elevation.

Saturday wmorning, Burt gave & presentation on the
Solitaire and brought along John Rencz the designer of
the airfoils used on the Sclitaire.. The talk was
informative and Jeft plenty of time fer a gquestion end
answer discussion. There was a slide show presentation
which dealt mainly with the construction techniques.
After the presentation, Burt and John had te fly back to
Mojave in the Grizzly. Michael Dilley and Trisha Falmer
spent the rest of the weekend talking to the builders
and showing off the S5olitaire prototype. Later on
Saturday, RAF in conjunctfon with Dave Lund of S5A put
on a hands on workshop, showing both: the hotwiring and

fiberglass layip techniques used in the Solitaire.

Spiitaire Flew on Saturday at lpm, demonstrating the
self Jaunch take off capability of the XFM engine, It
was about 100° with a density altitude of 7000 feet.

— The .Solitaire -was able. to.-get of fthe. gravel runwsy, - —— -

cimb out and go soarirg with the other sailplanes. The
nice thing about the S’ohtmre was,

that there

was a

happened durmg the best time of the day for themaling)
but the Solitaire was able ‘to taxi

out and take off

10 N32JF R.M. Sims A N4Z296
iL N28JF Stephan Sorenson CA  N1185)
CA N13WM Shan Stewart IL N4 29T
™ NBEEZ Rivers Stone SC. N375
CA N141RJ ken Swain NE. NAZZ
CA W139E7 Marc Tillia Brazil  N32448T
it N13350 Earl Wilson CA H999EB
i H7RH Fred Wimberly VA NIYFY
HE N2YE Bob Woodall MD- N3O1RW
TN N3D0BY )
MO NBOEK Long-EZ5
co N295T
TX NI1CL Paul Adrien NH N4SAA
Ch N7298B James Brandt AL N1O3JR
CA NBONL Ken Clunis CA N345K
WY Nl2X%P Pavid Domeier CT HN26dl
T NETEZ Diel/Corley CA NBZCH
AZ NITAX Darwin Esh W1 NBECD
M N22ZIC Charlie Gray FL.  H211LE
Ml N27GM Tém Barrison TS NEGHTG
AR HTLBRM: Neil Hupter FL. N141NH
OH NEIM 811 Hinckley V& N55LZ
10 NB3RP Jim Hightower MS NZ234LE
Wl CNBLOTC Carlin Johnston T NBZ2CJ
™ HeoR Judge Ring MA o N3SJK
GH N7YCPp Ron Lueck FL NL1Z 7N
on N39pp Lee/Andrich CA N313H
MA N11ONA Robert La Bonte NH MN3g9R
MI N1GD Mike Melvill CA N2GMS
N NT9ER Herb. Sandars T NE1HM
IL NZHRR George Scott TX N4680S
CA ‘REZUS Frank Tifft cA N30VEZ
Canada  CGHYP Tom Williams C4  NBEZ
cA N39EZ WilYiams/Cortner WM NY 5
Joe Yasecko FL. N305¢



totally wnaided with no wait. Later Saturday aftsrncon
RAF gave ancther demonstration of building techniques.

Sunday was bastcally a repeat of Saturday with Solitaire
flying in the morning and afterncon., The first Flight
was at 9 am before much thermal activity had started.
Because ‘the Solitaire is so inexpensive to run, it is
possible to go out and make am early morning flight just
to be in smooth air over a beautiful mountain, just for
the view and also to "sniff' out the thermal activity.

Suriday afternoon, Solitaire was able to show off some of
jts themaling ability and actually dathered a crowd when
other sdilplanes ‘saw it doing well in an dred of the
valley that none of the other sailplanes had tried, All
landings were made with the engine folded away because
it is easier to make an approach with the very powerful
spoilflaps than using the throttle for glide path
contral.

The 3SA had composite introduction kits on hand from
Aircraft Spruce for sale, the idea being that people
could not only watch a demomstration of ihe techniques
but could do their own ‘hands on' layups with .an
experienced person o help them get started with the
right technigues., To demonstrate the hot wire cutting,
we had members of the audience do the cutting with the
RAF crew watching., This was to demonstrate the spesd
with which someone car be taught to use the hot wire
cutting method. The parts, by the way, came out great!

Monday saw -more Solitaire flying for the people who had
attended the seminars and did not get to watch the
Solitaire fly. Thi¢ was a pledsant event whére most of
the people are on a first name basiss By power plane
standards it was a miniature event but the enthuiasm was
evident on tha faces of the people who were there,
hniyone interested in sailpldne homebuilding would be
well advised to attend this event,

The RAF crew would like to thank ihe operators of the
Fantasy Haven gliderport for their hospitality.

The Solitaire Program

The Solitaire program has-been moving stong-at-—w rapid
pace since the last newsletter. The Solitaire put on
stowcase flybys at Oshkosh about every other day of the
convéntion, more abouwt that in the Oshkosh séctién. The
prototype. has been te the 35A Homebuilders Workshep at
Tehachapi, to the Brown Field flyin in San Diege and had
lots of hours and severdl moré pilots checked out in the
prototype here at Mojave,

Peliveries

Task Resedarch has started shipping Solitaire kits! Thay
have set up with two sets of fuselage shell molds and
haye been pulling parts. We have seen the spars and
they look very nice, The seat panm is a real beauty,
having built the ortginal in place with pour=in-place
foam, then glass and finally digging out the foam, I can
appreciate the way this part fits and how easy it is to
install, Task Research was leaving for the Eloy,
Arizona flyin at the date of this writing with the
number D02 Solitaire. They had the bulkheads fitted and
the shells trimmed but not bonded. They were going to
the flyin to show the ease of assembly of the
prefabricated parts.

Ken Brock Mfg, dis & 1little behind Task on parts
availability. They shogld be able to ship a{l the
Solitaire airframe parts startimrg about wmid-November.
This should not slow down the builders very much since
thare are very few Brock parts in the first few chapters
of the plans. ’

The Qwners Manual is -almost written and should ge to the
printers in a week or two. We have a small amount of
flight test data left to acquire before we fimish up.

The Selitaire prototype has 160 «flights now and we are
more ihan pleased with the entire design. The. KEM
engine has mot fatled to start or given us any trouble
since we installed it., Flying the Solitaire is fast
becoming the primary sport here at RAF. :

Brown Field Flyin

RAF attended the Brown Field flyim in San Diego. This
is an exmilitary airport rignt on the bbrder betwesn
Mexico and the USA. It has loAg runways and 1dts of
room for aircraft and people. The event was well
organized but, unfortunately the weather stopped many
people from showing up. The L.A. basin and ‘the
Tehachapi mountains were socked in so very few aircraft
showed wp from out of town. It rained some but the
field was open all day.

Michael 0illey amd Trisha Palmer drove ‘the trusty RAF
van down to Brown Field with the Selitaire in tow (in
the trailer) on Friday. Once there, we found lots of
activity setting up for the flyin. We Tleft the
Sptitaire tn the trailer overnight.

The next morning was set up time for the Solitaire and a
bogth ta display the Seliitaire plans. Solitadire was
flown on Sunday twice mainly to demonstrate the take off

“and c¢limb capability. It was not possible te

demonstrate the soaring capability since Brown Field 1s
a control tower and there are usually foar or five
aircraft in the pattern at cne time. We did however,
fold the engine in and out and restart in the air, time
after time. We were able to do high speed passes down
the runway then pull up, extend and restart the engine.

There was a small airshow, with a great aerobatic
sailplane demonstration which finished with two loops
that were so close to the ground, they probably had te
mow the lawn before he could perform! Qverali, the
flyin was dissapointing because of the weather, [t was
well organized and hopefully next year the weather will
be kinder,

The Solitaire was entered in the aircraft judging and
won gwards for both Best Sailplane .and Best New Design.
Wa hiope to be ablé td Feturn next year.

_I¥HC Flyin to Ruth, California
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As ore of the highlights of the year, this flyin was just

plain super, _Ruth._is a working.-canch .in_the . nocthers..—.....

California coastal range. The runway is hard surface,
roughly parallel to the river and dowit in the bottom of
a steep, deep valley. This makes for some interesting
approaches, especially from the South, The ‘normal’
approach is to drop down 1rito the river valley 3 or 4
miles frem the runway. Follow the river, getting lower
and lower, until you come ardund the last bend in the
river and there is ‘the ranway, right in front of you.
It sounds & 1ittle difficuit but nome of the 14 YarEzes
and Long-EZs had any difficulty.

Barbara Wilson did the organizing for this one ard she
deserves a standing ovation, Not only did Barabara de
the work, but she drove 7 hours so that we would have
all the popcorn etc that we needed] It was a really
outstanding weekend with lots of good food, friendship
and lots of “hangar €lying". Most. every one went
bicycling, hiking, horseback riding, swimming, jogging
and flying, We all flew to Shelter Cove on Sunday,
right on the coast, where we had brunch and did a little
beach combing,

Some ‘brave’ souls eéven went swimming, Anyone who Flies
an EZ and is mot a meémber of this group, should get with
the program and join upl!l The IVHC will be organizing a
trip to the Baja peminsular gver the Christmas/lew Year
period, so stay tuned. The following people flew into
Ruth to make a fabulous weéekend.

Ear} and Barbara Wilsonm CA YariEze
Chuck and dJoan Richey LA Varitze
Wes and Millie Gardner CA YartEze
derry and Karen Gardner CA Varitze
Bill -and Julie Lermer €A VariEze
Les Faus and Joanne CA Varitze
Dok and Dariene Young €A VariEre
Jim and June Highkotter CA YariEze
Joe Moore CA VariEze
Steve Sorenson & family CA VariEze
Shirl and Diang Dickey ur VariEze
Bruce and Bénnie Tifft CA Mod. Long-EZ
Mike and Sally Melvill CA Long-£Z
Bob Pugh CA Long-EZ
Bob and Joan Hansen CA C-172fLong-EZ

Chris de Rrichambant France Long-EZ bBuilder



HUILSER HINTS

The following was seat inm by Tam Willtaas,

“ne of these days, in the confusion that <canm happen
when landing, on2 of us 185s than perfect pilots ¢ould
hit that gear warning DEFEAT swifch and then ignore the
gear warning light (if ypu have one}, That's likely to
ruin more than one diy fixing your nésa, [ naye
desighed an electronic c¢ircuit whigh will BEFEAT the
DEFEAT in 60 seconds, The Feliy shown in the cireluit i§
the same one shown in the pians. The times chip and all
of the other components are available a1 Kadio Shack or
Just about any electronits supply stare. The 60 $eéonds
€an ba wvaried -hy changing the wvalues but [ believe
you will find the 60 seconds just about perfect; longer
might not give time enpugh td get your gear down on
findl and shorter wil] drive you up the wall in a tong
glide”,
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Side Consales

Make and fit 2]l side consoles: Do not permanentiy
install then yet. Make your plywsod parts CS109 and
‘C5118' and glue them to the side of the fuselage with 5
mipute in the apropriate positions, wsing the side
console for location. Aftér the & minlite cures, Tayup 1
Py of BIU en eac¢h side of SC109 and 5G1i8 (fore-and
aft) and 1lap onto the fuselage side at least 0.%5",
Allow to cure. Now . make CS108 and 'CSI18 (phenolic

‘bearipgs)and bolt- these-irte place,  Insteli—all—of-the -

pitch/roll control system from the front stick te aft of
the firewall. -Also install the fuel vdalve and all fuel
Tines. Also install conduits for electric wiring. Do
all of this befare the side consoles are finally epoxied
and glassed TInto position.

Front Seat Bulkhead Location

Far shorter pilots, Mike Melvill moved his front seat
bulkhead forward 2. He did not change the angle nor
anything else, The landing brake is installed 2"
farvard of plans, In other words, it is still related
to the front seat bulkhead per the plans. The landing
brake handle positien and right side stick controller
were not changed., This resulted in an excellent fit for
Mike (5 9% tall] and also far Sably (5'4" tall) and gave
thém a larger rear cockpit and helped the aft g
problem, since they wused a starter and alternator. The
landing brake, positioned 2" further forward, works
gredl with Zers piteh trim change.

Piteh Trim - VariEze and Long-EZ

While most VariEzes and Long-EZs have .a rather mild
piteh trim change in rain, sSome are less mild than
others., Try this: ‘scuff sand your canard using 50U wet
or dry {wet}. Sand only in a chord wise direction,
until you have a uniform dull Yook, Ken Ciumis did this
to his with surprisingly good results.

Shimmy Damper - VarikEze and Long-£Z

If your nose wheel shimmy dampzar is not  holding
consistently, check to see if the phenolic “piston" is
tight in its vertical hele. 1f so, ream the hole about
005" oversize to allow a nice free fit on the phenolic
"piston", Heassemble, being certain to use the Heavy
duty spring called out in {P 30, page 4 and this preblem
should be $plved,
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Fuel Leaks into Uutboard Wings - Varifze ang Long=EZ
: ~ b4

We have now had reports from three «ifferent flyers,
that they mave had small pin hole ieaks in the sutboard
ribs of their fuel tanks, and that fuel had somehow
seeped into the outhboard wings. Small pin holes im the
roost rib of the outbeard wings have allowed fyel to
attack the styrofaan in the wings, This is a serious

S¥tuation, since the wing structure reguires the foam
.ﬂJi_____

core for buckling support of the wing skins.

Tae sclution of course, is to be positive that your. fuel

tanks o not leaX and any tuel stains eobserved near the
wing would require removal of that wing and carefall
checkiry for any loss of foam structure. Fuel will
instantly nett styrofoan and will find its way through
the smaliest pin noles if its allowed to. I[f this
happens, a repaif reguires reinoving all of the melted
foam, and cufting back into good foam. Then a ‘block of
foam must be cut and fitted, then microe'd into this
void. A possible alternative would be to use "pour-in

~place” Liquid X foam or equivalent. Sand the foam ta

the criginal shape and do a standard fiberglass repair.

Aircraft Spruce sell an exeellent -Tittle carb heat muff.
A simple tube that can be slid onto the Brock exhaust
system, right side, forward header and clamped in place
with two worim gedr c¢lamps. Ked Cluni$ turned this in
and 1t is easy to do and works great.

Cutting Bl Tapes

Try rolling the BID clgth into a 1" diameter roll at 45°
to the selvage edge, having previously carefully
straighteneg the fibers. Now use a large sharp pair of
shears to cut off 2" wide rolls. Presto! Your 2" wide
tapes are ready to use and even rolled up for you.

Alominum Corrpsian

Out here in the desert corrosion is not 2 problem. Some
builders however, do. live 1in highly corrosive .

‘environments, Rodie Rodewald is wone. On the north
shore of -Dahy Island in Hawald—where—the biguest—sorf—

in the world breaks is whére Rodie keeps his VariEze and

Lang-EZ.. The air is literally heavy with salt spray all

the timé and Rodie has found exposed .aluminum parts, not

anodized, will corrode, He strongly recommends

anodizing and insists that 1t 1s easy and funm to do.

A1l you need:

1 gallon ptastic jug cut off to make a bucket.

1 gallon of battery acid (H2504) at a specific gravity
of 1.10.

A lead plate a little larger than the parts f{o be
anodized.

12 volt battety charger (6 amps 15 best].

Pure, soft aluminum wire,

Trisodium phosphate TS} .available at hardware stores,
diluted .80 ounces per gallon of water.,

Cieanliness 5 véry important to success. He used woddén
tongs and chop sticks to handle all parts after cleaning
and proceeded in the foilowing way:

Deqgrease all parts to be anodized.
Heat T3P to boiling, cool to just under beiling, imverse
parts 3 minutes.
Water rinse avoiding touching the parts.
To anodiza:
Positive lead to parts. )
Negative lead to lead plate. Use the aluminum
wire, A good contact is the secret to success.
Immerse in acid.
‘Gas bubbies evalving from the Tead plate proves
that ansdizing 1s occurring.
feave parts in the anodizé frocsss 25 to 30
minutes,
Water rinse,
Boil parts for 10 minutés in tap water to seal the
anodizing.

The only caution note is to be careful with the acid.
1t. is not a strong acid, but acid is acid and can burn,
therefore use personal protection of skin and clothing
and in event of an acid spill, wash thorougly in baking
sqda and water,

-»



Spafk Plugs for Hard Starting Engines. VariEze and Long

Bi11 Price, a YariEze flyer with over 450 hours on his
variEze, reports that for 260 hours his engine was a
real beast to start, particularly while hat. He
- switched to platinum plugs and reports that his engine
is now pure pleasure to start, idles smoother and runs
better. Platinum plugs are quite expensive, but last a
long time, 'Mike Melvill had REMAOE massive electrode
plugs in his Long-£Z engine, an 0-235-L2C (as called for
by Lycoming) and found that every 10 to 15 hours the
bottom plugs would Tlead foul. fnstead of platinum
[which may have worked), Mike used Champions REM378Y
{extended tip)} and the problem disappearsd. In fact,
the plugs were not cleaned faor 260 hours, with no
priablems,

Prop Damage - VariEze and Long-tZ

Remember, flying a pusher airplane, anything that comes
off the airplane might: possibly go through the prop.
This includes cowling screws, lpose pieces of safety
wire, nuts and washers left loose in the cowling, even
wrenches inadvertantly left in cowling! Be carefull.
Be conceintious about working on your airplane. You are
the qualified mechanic doing maintenance on the airpliane
and it 5 absglutel y_your responsibility to do the best
work you can. cowling screw or a fuel cap going
through the prop, can cause sufficient damage to the
wooden prop, that you may have to land and wait for a
replacement proep.

Engine Alignment - VariEze and Long-EZ.

Yine right on B.l. 9 looking down at a plan view. There
i g side to side offset. Looking at a sidé view, the
engine s mounted with down thrust. That & to say, the
prop flange is Hhigher than the - magneto end of the
engina. Ideally this is a 2° angle. Plus or minus 1°
will be okiy, When you install your engine mount, do
not assume that the four forward tubes aré square and
true, Clamp the mount to the aluminum extrusions and
measdre from the firewaTTBIck 15 the framges |

mount} or to the domuts (dynafocal) and do nat drill in
the mourt until you have it pesitioned correctly.

Prop Bolts - VariEze and Long-Ed.

1f you are using a standard Brock prop extension with
threaded drive lugs .and crush plate, and 2 prop that is
approximately 3 3/4" thick at the hub, (Ted's, B&T etc)
you will need 6 prop bolts. AN6H-51A will work fine and
are much cheaper than the AN76 prop belts.

Worm Geai in Nose Gear Mschanism - VariEze, Long-EZ
and VariViggen

If you buy the worm gear from Boston Gear, it will not-

be a solid gear, but will have holes in the hub area.
This can still be used, but must have the holes filled
first. We simply used flox. See sketch.

Fao *“*-*
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If you would prefer & solid gear as shown in the plans,
the only source we dare aware of 4s from Ken Brock Mfg.
Brock also sells this gear for Vari¥iggen builders, for

the main gear retract mechanism.

Front Contrel Stick - Long-EZ

Be certain that the Tower bolt in the contrel stick can
not. catch on the rudder conduit at full left aileron
deflection. Check this carefully before next flight.
One builder had this oecur in fTfght. He got quite a
scare before he forced the stick right and tore the
conduit off the fuselage side, '

Sticking Fuel Valve - VariEze and Long-EZ

Hanlg Ashmore has found anm excellent replacement for a
VariEze/iLong-EZ fuel valve. It is: a Gerdes products

L)

Y mewres G

fuel selector valve, and is found on Beach Musketears,
Sundowners:, Sierras et¢. It is & perfect match for the
EZ valve and does not stick, Hank found hig at an
alrcaft salvage yard and paid $20,00 for it.
Unfortunately they cost arocund $125.00 newi! We are not
advocating that everyone should run out and get one, but
for those flyers with a particularly nasty sticking
valve problem, 4t wmay be an @lternative worth
considering. :

Corner Tapes - VariBze and Long~£¥

Installation of BID corner tapes, such as in corners
between fuselage sides and hbulkheads can be a time
consuming. job. . Try this:  spread out a piece of
aluminum foil {such as Reynolds). Layup the BID cloth,
usually two plies, large encugh to cut 411 tha tapés yvou
are going to need, onto the foil. Squeegee this layup
cut to a good layup. Now cut your Z2* wide tapes out of
this layup, cut through the glass and aluminum foil,
Sand and paifit a coat of epoxy onto the area to be layed
up over, then with your fingers, bemnd the aluminum fail
to form the “tape" inta an angle to fit into the corner,
Carefully position it .and 1ightly squeegee or stipple it
into place. Peel the aluminum foil off, stipple to
eliminate any small air bubblés, peel ply the edges and
presto, & perfect fape. Really works well.

Wing Fitting Yentilation - Long-EZ

The outboard wmain wing attach fitting recesses in the
wings should be ventilated to avoid an accumulation of
condensation. Dri1l a #30 hele in the bottem cover,
Remove the tep cover and drill 2 hole in the lowest
point of the recess such that it will break into the
recess underneath the wing. This hole should allow a
soda straw to slip through. Work a 1ittle micro into
this hole and slip-a soda straw through. Allow to cure.
Now carefully -cut the soda straw flush with the bottom
of the recess. Silicone the top cover back en. This
will aliow the two covered areas to ‘"breathe™ and
eliminate condensation, which could ‘corrode the wing
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BUILDER SUPPORT

Builder support at RAF lately has been handled by
Michael Billey, since Mike Melvill had been involwved in
. the very busy flight testing of Burt's new design, the
* Beech Starship I. Michael came to RAF over two years
ago and has been involved in the finishing stages of the
Grizzly, all phases of construction of the Solitaive,
including the writing of the plans and of course he
flies Solitairé. A Tew manths age, hé started building
his own Long-EZ 2t home, and of coursg he regularly
demonstrates the prototype Long-EZ and gives the
builder rides on Saturdays, 1n addition Mithiel was a
primary buiider of the Amsoil Racer. He has previously
gwned 3 Tayloreraft and a BD-4, Michael 1s doing
sterling work handling alwost all builder support
including VariEze, Long-EZ and Solitaire, Thanks

Michael , we could not do it without you!
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PLANS CHARGES.

We: at: RAF, of course, cannot enforie .a mdndatosy change,
as FAA can on a type-certified atrecraft. The
regulations allowing amateur-built experimental aircpafe
recogriizé that  the hamebuilder 5  the aircraft
nanufacturar and, that “the ajrcraft does not ased to
conform to certification requirements. This alloss
experimentation. by the homefuilder, giving hia the
freedom o develop new ideas. FAA achieves their goal
of providing adequate public safety by restricting the
tmebuilder ta unpopulated areas and to solp flight
intil his aircraft is proven safe.

It is the homebuilder's responsibility to maintein,

inspect and medify his @ircraft as he desires, However,
we at RAF feeél that part of our job is to provide
information to the homebuilder 1n  the form of

recommendations that,. in .our opiiion, aFe reqiired for
him to achieve a satisfactory level of flight safety,

Category Befinttion

MAN-GRD Mardatery, ground the aircraft
Do not fly until the changs has
beeri accomp] ished.

MAN=XXHR Mandatory, accomplish the change at
rext convenient maintenance
interval or withiin XX flight hotrs
whichever comes first, .

UES Desired - strongly recommended but
not requiring grounding of the
aircraft,

oPT Dptional - does not effect flight
safety.

088 Cbsaleted by a later change.

MEO Hinor error or omission.

No VariEze or Lona-EJ plans changes_this newslettsr, .

SOLITAIRE PLANS CHANGES

SPC #15 Section 1, Page 2-2.
MEQ Wicks parts tist:
2 each K3000-3 nutplates
2 each K3000-4 hutplates
1 each spruce - 3/4 X 3/4 x 489

Add to the Sprice and

SPC #16
MEQ

Section I, Page 6«1, Step [. Sentence 9,
delete the "and SRH-B irserts” and add “install
two K3000-3 nutplates onte SRH-18°. .

Sentence 11 shoula redd Yipe a thin coat of
wax -onto two. ANS Dolts and two AN bolts™.

Change the SRH-8 in the next sentence to
SRA-10.
SPC F17 Page A-7. HLZ1 on Jig 58 and jig 105 should be
MEQ HLZ0. ’
SPC #18 Section I, Page 8-1, Step 1. The elevator
MED cores should be cut to 34" x 4.2 x 7.0,
SPC #19 Page A-21, Section J-J, $5F-3 givot bolt witer
MED Tine 13 24.5 not -25.5 as called out.
SPC #20 Section I, PRage 18-3, Figure 18-8, Canopy

MED Tatch does not shown wood inset into the canopy
frame ds called out ¥n ‘the instrictions. The
wood is 1/4" birch plywood.

SPC #21 Section T, Page 5-1, Figurdé 5-6. Install the

MEO pitot tube on the right fuselage nalf at the
water Tine and fuselage station not the Teft
half as shown, We recently moved the positibn
of the tow hook and had to reposition the
pitot tube to make it work:

SPC #2Z e forget to build the fairing blogk between

MED B.L. 82.5 and B.L. 93.5 on the wings at the
trailing edge. This should be installed¢ in
Chapter 19 after the ailerons and spoiiflaps
are working, Use a bleck of scrap blue
styrofoam and tut it as shown,

GOORAE S RLUE
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Remove the wings from the aircraft and

disasSemble the two SCS-11Us from each wing
altong with the SC5-110A and SCS 109, -$lide the
$C5-211 tube inboard under the spoiiflap, This
leaves the. area between the spoilflap and the
aileron clean, Tape the trailing edge of the
wing and the edges of the spoilFlap  and
aileron. Bunde the ailerpns into position with
the aileron to wing assembly jig on Page A-17.
Fit the foam block apainst the vertical shear
web and between the giteron and spoilflap. Five
minute the block in place 4nd using & sanding
board sand the top side of the foam to shape,
This shape is basically a straight line betwaen
the aileron and spoilflap at any fuselage
station.
tape around ‘the edge of the foam and slurry the
foam. Peel ply the last 1/2" of the trailing
edge and. layup 2 plies of UMD at + 45% lapping
anto the taped area of the wing Spoilflap and
aileron, Knife trini on all the edges when
ready.. Turn the wing over, gray tape the wing,
~spoilflap and aiteron and sand the foam to
shape on the bottom. Pull the pesl ply along
the trailing edge, renew the tape edges and
Fayup the bottom skin with 2 plies of UND at +

oA FH-the joggle at ThETRENTRY odue wilh

micro, cover with peel ply and squeegee to
coritour,  Knife trim at the edge of the foam
all around when ready.,

Remove: the fairing block from ‘the wing and
reinstall 211 the hardware to activate the
Fiteron. Remove the jig fixture to allow the
aileron to smove, Dig out the foam enough to
allew ‘the belcrank mechanism  to  operate
throvgout its range with adequate c¢learance,
Oo not remove all the foam. It is acceptahle
to remove alt the foam down to the ylass skin
T areas whare nogessany. Remeve Lhe foam a.5"
on the emfs to make a rib w this area. Sturry
the foain ard hayup 1 ply of BEH) fnside, lapping
as mecessary to allow it to follow the contiour.
Be sure and lepave Yots of room for the 565 211
control  tube, Knife teim al1 around when
ready.
Fit the fairing hack in place and 'Be certain
you have 1716" clearance betwean the aileron
and speilflap, .Sand as necessary, - Micra the
fairing in place, use fairly dry wicro and be
certain nane drips onto the controls. After
cure sand 1" gnto the wings and the fairing for
bond and apply 1 ply tape of BID at 45° lapping
i" onto each part top and hottom. These shotld
also lap ofto the fairing above the aileron and
the hinge line below. Peel ply the edges for
transition.

SPC #23  Section I, Page 2-2,

parts list -

Styrofoan, blue 2 Tb/Fiy 4 x 24 x 48 - 1 each

Add Lo Spruce and Wicks

When the top: is to conmtour, renew the

SOLLTALRE BUILDER HIATS

Builder Hint #1

Salitaire. Com Antenna - Tha best place for the comm
antennd on a Solataire is in the vertical stablizer.
The antennz is available from Radic Systems Technology,
10985 Grass Yalley Ave, Grass Valley, -CA 24945,  The

CP3g f1. &




cost is $15.00 unasembled or $25.00 assembied with BNC
tennectors. This is the same antemna that is used on
the Long-EZ .and has been extremely successful. The
antenna uses copper foll with RG58Y lead-in wire. It
does not réquire a ground plane. To fnstall the
antenna, cut. two strips. of copper foil 20,3 long.
Remove the protective backing and stick the foil to the
ingide of the vertical tail on the right fuselage half
ag-shown and leave about 1/8" between them. Do not tape
down the Tast 1" where the 1/8* gap is yet. Selder the
center lead of the lead-in wire to the upper foil
proctecting the fusetzge from excessive heat and the
braided outside wire to the lower foil, with the three
ferrite balums on the wire as shown. These are spaced
the same distance apart as they are thick. Stick. down
the last 1" of foil and be certain they don't touch or
short out. Layup 2 1" wide ply of IBD +45° over the
foil and omto the lead-in wire to attach the ferrite
balums in place. Use a 2° x 2" BID patch spaced 8"
apart to hold the lead-im #n place. Run the lead-in
down te the static line and beside it foreward to the
instrument panel. This antenna should be ‘installed in
the same step as the static system Page 5-1, Step II.

::.
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Builder Hint #2 L

When instailing the bulkheads into the fuselage, rnote
that: F.5. 72 has a glass to glass area, do not drifi
nail tioles to index the bulkhead in this area because
the bulkhead is not on the scribe 1ine at this point,’

SCRIBE LINE POS1TION
vf

I
Do NOT
DRILL JNDEX |
HOLES / — WL 20.2F
ABOVE 1/
Wi 2.0 pf

]J,
Fsa22

Builder Hint #3

When trimming the fuselage halves for assembly, the

overlap joggle on the half should be trimmed to 578" as

shown, When the two fuselage halves are fitted together
the width of the total joggle should be 1.5
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HALVES

_CAUTION - Long~EZ

Note that the engine section of the plans, Section IIL
updates Section I of the plans. Do not do any work in
the area of engine mount installation, brake master
cyclinder installation or anything aft of the firewall
until you have Section TIL im hand. Afso - do not
1nstall the aluminum engine mount extrusions wntil you
have the engine mount at hand and can clamp it to the:
extrustons while they cure in place. This assures a
perfect match of engine mount to extrusions,

SAUTION

Several builders have been Teak checking their fuel
tanks by pressurizing them, or pulling a vacuum on the
tanks so strongly that they cracked their tanks. Be
careful! The only safe way to leak check your fuel
tanks, is to plumb an altimeter into the vent line and
suck or blow an altitude chan?e of a maximum of 1500
feet. Use your miuth to do this. Do not ‘use a vacuum
pump. There is an awful lot of square Tnches of surface
area fnside your tank, and even a relatively small,
change in atmospheric. pressureé per sduare inch, can put
hundreds of pounds of force on your tank,

CAUTION - There 15 a product. being sold that
‘supposedly can be used in a liquid form and painted on

in place of the recommended firewall. RAF does not

approve the use of this material on & Varifze or

Long-EZ. While this material s fire proof, it has

virtually no insutating qualities. This wmeanrs the

cockpit side of your firewall bulkhead can be almost as
hot &s the engine side during a fire. The spontzneous |
flash point of the epoxy -system is only about 850°F, s¢

it is possible to have a fire inzide the cockpit. area,

éven ‘though the fire dfd not burn  through. The

insulating quaiities of the fiberfrax is required to

keep the temparature on the cockpit side of the firewall

bulkhead below the flash point of the epoxy.

LONG =EZ CRUBS .« e h e .

Arnie Ash, RR #5, Davenport, [0, 52806, would like to
form 2 Long-EZ group interested in construction atc,
Anyone in Quad Cities area of lowaf/INlindis, contact
Arnie,
Sunbelt Long~EZ Club.
Contact: Pete Petrie or Jim Hooks,
{919)739-3302

long-EZ Sgquadroa 2

Squadren 2, the Long-EZ builders/fiyers ciub, 15 going
strong at Santa Monica Airport and now has 30 builder
members. They meet at Santa Monica Airport at Claire
Waiter's Flight Academy on the Znd Wednesday of every
month at 7:30 pm, 3Squadron 2 has aims similar €0 those
of Squadron 1, It is & builder's support ciub te
provide astistance by builders to builders. Those who
have a Rutan registration rumber are welcome to join.
Anyone considering a Long-EZ project is welcome to come
yisit as a guest. Long«EZ Squadron 2

3021 Airport Ave,

Santa Mgnica, CA 90405

{213)398-5652 nr 454-9877

Scaled needs a Composite Designer

Capabilities required are emphasis on the type of
structures used on the Long-EZ rather than the big
industry auteclave composites, Ability to do stress and
strain  analysis, draw structural drawings and then
assist in building, are al) required,
Contact: Herb Iversen
‘Hanger 78,
Mojave, CA 93501
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FURSALE

Contfnental 0-200, 1500 howrs total time. Rudning fine
when removed from a Cessna 150, No prop strike, $2000

“with generator and 514ck mags.

Contact: Airgraft Salvage and Parts,
12000 Seuth Prarie
Hawthorne, CA QU250 (213} 973-5153
Lycoming 0-235 CIB. Hendix
mags. Log. books $3500
Contact; Max Lopez

11 Morth High Street,

East Haven, CT (6512

(20374690726

187 hours since major.

Lycoming 0-320 -D26 160 hp. Log book. $3000
Contact: Alan McPherson
P.0.Box. 703
San Jese, CA 95106
(a08)292-4332

Lycoming 0-290-G Converted to -9, 30 hours since major,
MA3-SPA carb, mechanicdl fuel pump, Slick mags,shieldeéd
harnass and. prop flange reinforcement. $2800.
Contact: Jack Huffman

15737 £ avd Y-

Llano, CA 93544

{80%)944-4790
Continental C90-16F, 400 hours total time since new
with 2]l accessgries. 53000

Cantact: Jay Harren
’ {916)022-4115

Lycoming 0-236-L2C, brand new, 3$8300
Contact: Pat Saffron
(216)250- 4643

Task Research fuel Strake Salel

50 Sets Dnily, Order by Ma#l only.
Ho, Phone Orders, Ho exceptions!
Sale starts November 1, 1983,

s Rpgular—Brige .- - S
Sale Price - 16 pes., 884,00
50% deposits: required with place of
order. No orders will be taken before
Navember 1.

MWANTED: - Varifze Nosegear strut and fittings. Also
carts for landing brake, ailergns, controls etc,
Contact: Tem Wilsan
2643 Any Ct,
Duluth, GA 30136
{404§476-3264

SHOPF NG

Aircraft Spruce now has in stock the electeic cockpit
heaters as tested by Mike Melvill +im N26MS. Alsoc a
substitute for the now .extinct Disston Abrader, @ handy
Tittie tool for sanding and filing glass and foam. Also
a new type of spray-Tlat for protecting plexiglass
canopies. We tried it and it works great.

Plans Tor the NACA flush inlet, for Long-EZ ;and Varitre.
320,00 for a set of drawings.
Contact: Tim Gehres,
105 Apple Hlossom £t
Orlando, FL 32806
{305)275-7897

Harold ™Mule”™ Ferguson made & video tape of Oshkosh
1983. Lots of EZs $43.00 in VHS or Beta.
Conta¢t: Mule Ferguson
{919)921-3019

A 30 display, processing and pletting program for Apple
[1 graphiecs. $756.00 with program dnd docimentation, as
seen at Oshkosh at the RAF booth.
Contact: Turtle Software
8526 Calmada .
Rhittier, CA 90605

cP 38 Py- 8.

Aerp Recard - This i85 & builders loghook which covets
K] current  requirements for record. keeping during
construction and can be used as an engine, airframe,
propeller log book after the ajreraft is flying., The
Teghook is in ring binder form and new pages can be.
added as needed. The book was designed by a homebudilder
who also happens to work - for the FAA inspacting
gircraft. This book has been set wp so yau fill in the
blanks ard all the information the FAA wants to See is
there,
Contact: Aero Record,
6858 Antiqua Way
Sacramento, CA 95831

Progam for the TAS-8G “pocket <Computér”. This program
performs the functions of an owner's manual and all
caleylations, c¢g, ete, for preflight and ) ght
operations for 3 Long-EZ.
Contact: - Bob Hansen
(213)341.9477

OVERSEAS BUTLDERS

For builders in the UX, Grahaw Singleton has smoked
clear canopies for 140 pounds. Also one set .of Lycoming
Long-EZ cowlings in Kevlar for 180 pounds.
Contact: Graham Singleton
Millthorpe: Lane
Holmesfield, Sheffield
Engltand.

turopean Builders - Dane Kurth has lots of EZ materials
in stock, PVC foam, urethane and styrofoam. Fibergiass,
UND and 8ID. [Dane gan transiate plans into German.
Also, one Continental (-90 engine. Regular drders to
the USA.
Contact: Dane Kurth-Rowe

CH 3292 Busswil

Switzertand

032-847289

VARIVIGGEN NEWS

For the first time there were 3 Varivigoens present at
Oshkosh.  Bernard Duneman from Minmesota flaw. his. SP.

© winy vérsion with 2 Torward siiding front canopy of his

own design in. Ken Winters from Oklahoma flew his 180
hp, 5F wing version with the spectacular paint job in
and Len Bobson flew his standard composite wing 180 hp
model in from Texgs. To cap it all, these three Viggens
flew a three ship fly by in the Oshkash patiern, wnat a
stght. My own Viggen, NZIMS was left at Majave this
year, it was the first Oshkosh sipce 1978 that she did
not fly in, Arthur Schwartz had intended flying His
¥iggen 1in, but unfortunately he had a fredk accident
with it and damaged it severly enough that there was no
way to make it. -
Arthuf reports that on landing, the rod-end tearing aon
the pight main strut (MG34)} failed, This allowed the
trailing link gear to .collapse ensigh to lock up the
right wheel, Tnis dragged the airplane off the sunway,
where the teft main gear and nose gear were tora off,
Arthur wds shaken up and sustained a few bruises, but
otherwise was unhurt. [ have since heard from Frank
Stites, who recently wisited Arthur, that he is
repatring his Viggem.. Arthur, by the way has over 250
hours on his ¥iggen.

Frank 5tites has completed tis Yiggen and 1t looks
begutiful., He has the SP wings and & Lycoming 0-320
(160 hp} engine and it is ready for first flight,
Frank's Viggen weight 1004 1bs, empty. [t should be
quite a performer!

The V¥iggen Clab 1list has continued to grow and I
believe has made a large cortribution to the W¥iggen
butlders. [ have received copies. of quite a few
interesting letiers that some of the listed builders
have written to edch other. This is dn excellent ‘method
of transmitting ideas, short cuts, builder hints and
fiying info. 1 strongly éncoirage anyané building a
Viggen 1o send their name, address and ghone number to
me at RAF and it will pe included on the list, The 1ist
is~sent out to all on it, each newsletier time.

VariViggen project for sale,
Contact: W.K. Armstrengy jr.
16114 Bgugainvilla,
Friesdswood, TX 77546
{713)482-0265
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LOKAN C IN AN EZ?

At Ushkosh this year thére was mich talk about Loran €
in the fiberglass airplanes. There were even a couple
0f forums on the subject. It is guite obvious to me at

Teast, that thére is much confusion anoung even the so

called experts, We at RAF, do not have a Loran € in any
of our airplanes, but we d6 receive quite & 1ot of mail
on the subject. Much of this mail s centradictory and
evenn mare confusing, Some builders report success by
as sifmple a weans &5 uSing one ruader cable for an
antenna {insulated at the rgot of course). While this
has worked for one or wwo pegple, it has been a Jiswal
fatlure for others. It seems to be a function of how
close you live and fiy te & strong sigral.

The adtenna called out in CP 37, page 3 still seems to
be the best so far. The big thing appears to be that a
ground: plane of some kind i3 required. The larger the
ground plane, the better the performance, How to do the
ground plane is the trick, Several competent radioc
specialists are working on this problam and we will
report on it as we hear the results. One of the
problems, as called out in CP 37, page 3 is electrical
interference and anything you can do to shield every
wire and any electrical noise sourcé is going to help.
For this reason, a Loran € in a VariEze with no
electrical system {no starter, no alternator) just a
Battery and & Naw/Comm with & solar panel tg trickle
tharge the battery, will Soméetimes work reasonably well,
particularly in the viciafty of strong signals. Hewever
this may break uwp and drop the signal in other parts of
the country. Obviousiy the Loran G is the way to go and
the sooner someone comes up with a good workable
solution to the problem, the better,

Anyone who has 2 Loran C that works well even on
extended cross couniries, please let us know and we will
try to keep everyohe vreading the Canard Pusher
informed.

PRUPELLERS FOR LONG-EZS

“at sea level.

Since last newsletter, we hdave flight tested 7 different
props from four different manufacturers. Most of these
props work well, keepfng in mind that on an airplane as
¢lean as a Long-EZ, any prop is a comprovise, After
all, we stall at 51 knots and we can indicate 165 knots
That is a very large speed range for a
fixed pitch prop to handle. %6, in order to .get
accepteble take off and ¢limb performance, we have
recommended that a minimum of 2400 rpm static should be
available. This {s done on a gravel free patch of
taniway, bfakes locked, full throttle and mixture leaned
to best power (max. rpm). OQur experience has shown. that
if you don‘t have at least 2350 rpm static your take off
run Will be excessive, partigularly at gross weights and
evan more so at high density airpoets.

Now at the other end of the scale, if we have our 2400
rom static, obviousiy, with a fixed pitch prop, we will
be able to over rey thé engine at high spead,
particlarly at low altitude. Our criterion here has
been to accept & full throttle, best power mixture at
7500 feet. {MSL) in Jevel flight with 2300 rpm as our
optimum goal. This s 100 rpm oveér the engine
manufacturers red line, but we use & very lightweight
prop, and out static thrust is half what these same
engines see in the factory airplanes they dre installed:
in. NMe hive been ririning these engines at hidh rpm and
low manifold pressure for a long time; with no problems.
So, the optimum prop would be one that turned 2420 rpm
static and 2900 rpm at full throttle at 8000 feet, This
is a difficult design goal for-the prop maker and each
ane is different. Also each individual Long-EZ is
different and a prop that may work perfectly on Mike's
Long<EZ may not be as good on ypur own Lang-El.

With all of this in mind, and with no intention to try
to recommend one manufacturer's prop over anather, we
present a summary of the results of the tests of these
different props.. All test were done on N26MS, Choose a
prop. for your airplane baseéd on your expected fiying
conditions, If you are based at a short field, or high
density airport, you would not choose the same prop 35 a
person who was based at an 9000 feet iong runway at sea
Tevel who would fly mestly high speed ¢ross country td
simiiar airports. Probably the best bet is to have two
progss

Manyfacturer | Size Static RPM at max
RPM power at
T500° MSL
Hendrickgon 62" x 66" 2360 2900
BE&ET 63" x 67" 2300 2920
Sensenich B4" x F2v 2150 2860
Grt American 2" x 62" | 2524 2425

There i5 only a 3 mph true airspeed difference in these
four props at the top end. The fastest props turn the
highest rpm generally, the best take off performance
comes from the prop turning the highest static rpm. Al]
of these props are of excellent gquality, but vary
considerably -in blade desion and method of measufing
pitch, Leading eddes alsp vary, some have sobid
pelyurethane Tedding edges which withstand rain eresion
very well, others have epoxy leading edges, while others
have a wrap of keéviar, A1l will hold up quite well in
rain, if you throttle back to 2400 rpm or so to keep the
tip sfieed -down.

Ted"s Propellérs,
9917 Airport May,
Snohomish, WA 98290
{206)568-6792

B & T Propellers,
8746 Yentura Ave,
Ventura, CA 9300]
{B805)649-272Y

Great American Props
1180 Pike Lane #5,
Ogeano, CA 93445
(805)481-9054

John Benjamin Propeliers.
F.0.8o0x 216

gast Petersburg, PA 17520
(717 )569-2687
[Made by Sensenich)

NUTE FROM B § T PROPELLERS

"First of all, let us say many thanks to all of our
patient customers. A variety of circumstances .during
this last year have definitely thrown ocur prop order
list way out of kilter. Since getting seo far behind on
the orders, we've simply been trying to make propellers
for the builders that have notified us that they are

tlose tocompletton -on-their airpténes. - knowing many or——"=

the orders were from builders who. were far from being
finished and requiring a prop, we bypassed these in
erder to get the builders flying that had completed
airplanes; Conseguently, many of you that ordered a
Tong time ago have net received your props or heard from
us lately. We definitely felt an explanation was. due
a1l of you and wanted to let you know what is happening.
Therefore, we would Tike to &5k you to call or drop us a
rnote when you feel you are getting close to completion
so that we can get your prop ready. We apologize for
any -inconvenience and apprecitaté greatly the ¢ooperation
and understanding all of you have extended to us.
Beginning in January, we will be making the props on 4
full-time basis and should be able to get caught wup on
our back log in addition to getting back to a decent
delivery schedule. Thanks again!
Bruce and Bannie Tifft."
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Ther following 1% a Yettér from Xen Swain on his incidest at
Oshkosh, 1983, We have printed the letter in jts enuirity as
may be it will help someone in a similar situation one day.

1oss over Lake wWinnebaqo. and was substantiakly da -naged in Lhe
ensuiny off airpert landing., Since 11 happened at the EAA
“Convention, there were a4 lot of  stories  that  weré
semi-carrect  floating apout, 1 would like to give the
conglete ane to C.P. for dissemination alony with my personal
analysis of the .apparent causes. Alse, wiile | in na way
consider myself the world*s most experienced pilot, [ deo
believe that my recurrent emergency training as an active
duty, current Air Force pilot gives: me a4 perspective on
emsrgencias not held by the avérage private sportsdan piiet.
Hapefully some of the low time EZ drivers can get spme faod
for thought from my actions.

. THE _FACTS: The flight. vefore: the iil fated one was the
Oshkosh 500, During. the race 1 noticed that the fuel flow
would accasigially drift up’ from the sit 6.4 gph td 4.5 gph.
Since additional leaning had no effect [ concluded that my
Compueruise had swallowed 2 few bad electrons and would have
to be looked at after the Convention, FEafh drifi up episode
lasted only 15-Z0 seconds. I completed the race, bought 4.9
gatlons of ges, and 2 hours later took off in a flight of 1U
race aircraft to return to the Convention as the beginning of
the pre-airshow. We were on downwtnd, over Tand, within
1anding distance of the field when we were sent to a VFR
hplding pattern over Lake Winflebaga. Five teo ‘ten minutes
later we werg cleared for approach .and we headed for the
field, [ soon reduced power to fdie to slow fo gear Towering
speed, Qot thie gear down, then left power back uwitil I hit
pattern speed. When 1 advanced the tnrettle there was ng
repsonse. Tach showed windmitling RPI and all temperatures
and pressures  were- ip  the greens My position was
approximately 1 1/2 to 2 wiles from shore over the lake at
1008 ft- .2ag) at 100 mph. ¥ imme.diately initiated a turn
towards the c¢losest land while switchirg to the header tank.
1 then raised the gear and slowed to best glide for my
afrcraft,  While cycling mags, mixture, and throttle I made
my first of iwo terse unanswered radio calls: ¥ 427 has lost
power over tne Yake and is attempting to reach the shoreline
just south of Dsnkosh". By this time .I was 1 mile from shore
and the prop had stopped, A cornfield was the only area that
wasn't ‘wet, hard {trees, houses, wires) or full of people that
was clearly within my small energy envelope.

I kept my. eyes on it while I made my last aicborie call:
"Hey people, Tisten up. 4I71 has Inst power aver the. lake amd
15 headed fgr the shoreline just sputh of UOshkesh®, There
wad a strlp of grass rupning through the fiehd so 1 decided
to try for it. ] cleared the 76 ¢€t. tall _trees at the
shareline by about 20 feet, lowered my gear again ard made @
laft kurn te line up with the Tength of the cernfield. Just
prior to touchdown I slowed to between S0 and 55 mph
indicated, a speed 1 have often Flown during flight tests.
As [ fouched down it turned out the ground benedth the grass
was ot level and the grass to my left was taller. The Teft
main -then failed tortienally, pulting the nose left, causing
the aircedaft to énter the Gorh. ‘The nose was now pointing
457 ta the left of the mot¥on vector. The aircraft wound up
on the nose and right main gear. The monentum continued the
rolloyer on the rignt canard tip and wing tip. The canopy
shattered as 1 kit the ground inverted. The aircraft ciame to
rest on the -rollover structure and the remains of the rudder
tips. The nose of the aircraft was pointing 3U° to the left
of thedirection of landing. [ was abeut 100-150 yards from
the lake, hanging in the straps, trapped in the wreck. [ duy
my. head tét out of the dirt where the front of the cockpit
used. to be and got off one call to Jdohony Merphy who  was
circling averhead, to let-him know 1 was ok. Then | smalied
gas so 1 shut off the master.

AIRCRAFT DAMAGE; Besides the rudders and canopy. the maim
qear strut 15 faiied tortianally on the left and right sides.
Tne right. gear attach is 1800% intact, The laft tabs ard
attach are intact but the pad layup has separated from the
strut on the front half. The moter mount: failed in temsion
at the first. welds a4t each bottom corner; the aluminuis
extrusions dre tntact. Wings are intact: The right strake
tank is separdted from the spar al} the way around and
Taaking freely. The left tank appears fo have held, with
minor Fill cracks. Compréssion damade dame to the inbaard
rib of the right alleron by the cowling are intaci, Seat
belts and attach are 100% intact. The forward fuselage sides
and top will have to be complefely rebuilt from just infront
of the instrument panel forward. Nose gear, strut and box
are intact. F28 15 broken in two places. FZ2 broke in &
places. The top right longeren is c¢roshed. The canard 1ift
tabs are twisted and the outer left of the right tip will
have to be replated. The possibility of darrage exists in the
canard cefiter spar but T have yet to strip the cover ofF the
canargd center to inspect it,

PUST ERASH INYESTIGATLION: When the wreck was plled off the
Traller uwsed to get i1t back from the cornfizld, the engine
started on the fourth blade and ran strong, After shutdown a
small but steddy stream of fuel ran from the carburster.
Tapping on the bowl eventually made it stop. Later, with
representatives of both. the FAA and NTS8 present, ithe fuel
system and Carbéretor were disidssembled and inioected. There
was some sand in the VA-6 fuel filter. There were & few
infintesimal slivers of teflon tape #nd & sindli amount of

fine sand in. the carburetor bowl, Less than 200 gallons of
gas had been rua through the system since cleaning at annua)
on Jure 30, The peedle valve was <ledn and frae and the
float. was undamaged. There was extensive fuel staining of my
prand. new. ram air elbow,

MY ANALYS1S OF THE CAUSE: First, [ totally rule out card

1ce | have HOU Rpurs exteriencé with my Lycoming and have
only had it ice a couple of times in the most severe carb ice
conditions. ‘Wnat [ believe happened was this: One of the
four FBO's that 1 bought fuel from after my annudl pasded

some sand. along with the fuel., Some of that sand evenmtually -

made tt Lhrough. the filter and was intermitantly preventing
my heedlé vatve from closing cempletely. The teflon tape
shregs could aYso Hiave done 9t but thére were only 3 of them
and there were lots of grains of ‘sand, 300 to A0 grains.
Ungei pressyre from the  fudl  puinh  the Bowl  woula  then
overflow out the atwospherip vent, inte the elbow. I belisve
the high fuel flows 1 aoted during the race were grains of
sand in the process of passing the needle valve. Sipce the
power setting was High, the enginé jast rad a bit rich for a
short while, The worst case would De to experience a reedle
valve clog at the moment of quickly reducing powsr to idle,
Tne engine would then flood since fuel pump out put ‘s
proportignal te prop rgm, not power demand, It would be so
loadeéd wp that it could take quite a while to clesr,
certainly more than the 15-20 secongs of windwilling prop
time that 1 had,

Hher support for this view: The strzam of gas from the carb
agfter shutdown and the fuel stains on the elbow where 2 hours.
earlier there were nonz, Also, at -thé completien of the
Qshkosh 500, Giene Sheehan locked at my exhaust stakes and
commented on how lTean I must have ‘been ruaning the race since
they were almost wiiite on the inside. After the crash and at
most 1Y to 15 minutes of flight, they ware heavily caked. with
black soot.

MY ANALYSES .OF MY INFLIGHT ACTIONS: In r.etrospect, I feel 1

ThRe FIrst hint oF trouble, 2.

dig a tew things wreng and a bunch of things right handling
the intlight portign of my ssergency, My higgest wistece was
nat turding ef f the waster before inpact. [ -should have. Hy
nigiest correct action was Aot éven 3 Concious ome.. Both the
wilitary and: FAR part 121 aperatigns require seat oelts and
shpulder nharness to be worn by flight 'crew for all takoffs
and landings, My habit is td. always keép them both o, 1
laosen, but never revigve, the harness only once in a great
while -at high zltitude cruise. Had [ not had a tight seat
telt and shoulder harness, [ would be dead! Irstead [ walked
away from a pretty spectacular .crash literally without a
scrateh.

Other “righi actions": MWy immediate turn towards -shore at

gear. 3, My immediate switch to the neader tank which &,
a‘ilowed the rapid, and correct, c¢ecision that the engine
wastt't comimg back; this prevented me from wasting précioas
energyfaltitide on keeping the prop windmilling. 5. My
rapid attaining of best glide speed for my airplane as
determined by flight test. B&. 1 picked ouf the only field
that 1 was certain ! could make and never let it out of my
sight, Remember, I cleared the trees by only 20 feet Trom
almost Z miles sway. Had T omitted any one of the above
actions, 1 probably would have hit the trees or lake,
Cornfields are rough on airplanes, but aot nearly 35 rough as
trees or water at high Speed.

Seme additienal right actions: [ devoted my full aitentian
foward stahilizing the iituation before giving any thought to
a radig call. 1. also aot. the aircraft as- slow as 1 nad been
able to demonstrate good control in flight test before
touchdawn, Anather very important -action wias the relowering
of the nose gear ogfore touch down. Judging from the damage
to the gear doors and pdint abrasion gn the strut, grass drdg
{=51ow. down help) on the strut was significant, Had it not
been down, 1 probably would have gone over at 50 mph vs, 20
mph.
My Tast correct decision was to leave my seat belt buckled
when the 160 1k, fireman said "0K, unbuckie the belt™, About
15 people had iifted the a1rplane. stith inverted, about 5
feet off the ground. T said to him, "Are you ready to have
215 1b. come tunbling down .on, your nead as soon as: 1 opan itf
He said, "Wait a minute", and got anather fireman to
help. I ¢ould just see me surviving the grash unscathed only
to break my aeck in the rescuel

SUME FINAL, THOUGHTS:  Thanks Wurt, for  designing a souper
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strong airfreme and especially & super strong  roflover
strycture, MWithout it | would have been severly injured or
worse, The TV newsman asked 1 | was scared. 1 told him
that | 'was foo busy doing my job, fiying the airplane, to ba
scared,  Every military flight “manual 1've ever used has
virtually the same basiz instructions for handling any
energancy:

1. Haintdin aircraft control

2. Analyze the situation

3. Take corrective action,

Nowhere: does it say to wring your hangs, go berzerk yelling

for help on the redio, or to conteplate your navel, The

ofily petson whe cam help you out of your hard spot- is you,

and you won't be any qood whatsoever Lo you 1F you don't keep

3 caln, clear aind ang concentrate on tne business at hand.
Ken Swain™

Wy Jmmediate raising of the —
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Twins! Co-winners of the liesigners Award ':?
at Oshkosh, 1983. Uon Prestin and Don Shaw,
both of Santa Rosa, CA. Congratulations!

Herb Sanders shows what can be put o a Long-EZ panel.’
1 12" instruments are: E£GT, o0il pressure, tachameterlwk
CHT, o011 temp, manifold pressure, fuel pressure, UAT.
Transponder is. an RT887 & Nav Camm is an RT563A. Herb
sells these miniature encine instruments. by B & D.

2

L6 go ta khe airport.
nd #ad it has a Rolls

to fly in Sweden. This is Bhe tirst Long fo f

Ropce Conbinentsl D240 130 by engine!

dow this is going too far! Steve Palun,
Amherst, OH. Wonder what he is building?

Vari¥iggern. Frank 3tiktes Bas it resdy to take to
the atraort. Locks greatd

Hewest Varibze to fly, Jimsy Cox, Fort Spith, Arkanzas N The Wayne Woolway family in the now

tlassic pose, Tirst flight around
the yard. Good looking workmanship,
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DEFIANT

HOMEBUILT
FOUR-PLACE
TWIN

Intreduction

for some time you have been reading aboyt the four place, push
pull twin engine Defiant. After five years of enjoying @ "one of
a kind* aircraft, Burt Rutdn has made the decision to release
Defiant drawings to the homebuilder. In late i96L Burt contacted
Fred Keller of Anchorage, Alaska and asked if Fred would be
interested in building a Defiant and keeping a complete log with
updated drawings and photographs ag he .was building, Freéd dgreed
and at the EAA convention in Dshkosh 1983, Fred's Defiant was on
displdy. Some changes have been made to the original aircraft
such a3, an increase tn spaa on both wmain wings and canard and a
revised aileron for lighter comtrol forces.
Forward for & 'station wagon® effect that allows two people to uge
the baggage area for sleeping. The cangpy opening has been
improved for easier entry. The fuselage has been changed to allow
mare head room for the bhack seat passengers.

Fred Keller is now completing the detailed plans for the Defiant.,
Thesé will be availablé frdm RAF in March [984. The butider
support will be from Fred for plans interpretation, and from RAF
for general ‘how to' on the construction.

Description

The Deflant is a four’ nlace, cenard-type twin with t.m:l 4 cynnder
Lyeoming er_\g1nes. Enginge power can be 150, 16C or [BY hersepower
per engine. 1t's canard :configuration pruﬂdes several impoirtant
beaefits a5 compared to conventiondl twins; (1) Packaying 1%
considerably more efficient - it has a standard-3ife cabin in an
airfrane whose whetted area is only 609 that of a conventional
iight twin. {2) Tnhe smaller airframe also has reduced sfructural
Toad paths alloewing a structure much lighter than a conventiaonal
twin while having better durability and a nigher 'g' capability,
[3} The tandem wings alVow natural aersdynamic angle-of-attack
limiting, thus, the airplang is stall resistant, [4) The tanden
wings, using winglets for directional stabitity provide a 308
rediiction in induced drag compared to g convedtional afrcraft with
the same span loading. (5) Flight control Systems ara simpler
and lighter. Elevators are only twa feet From the control stieks
and they provide a flap effect without having separate flaps,
thus, at low speed the canard has a deflected full span slatted
flap, yet the pilot has no flap coatrol to adjust.

The rudder is anly one foot from the pilot’'s rudder pedals: It is
designed to proyide control, yet have no effect on stability.
Ailerchs on ‘the aft wing are controlled from thelr inbeara end
dueh that the entire wing -amd vertical fin assembly ¥s built
without any moving parts.

The small chord elevators and ailerons allow gontrol  forces
comatible with & side-arm control  stick. This allows more
precise, less fatiguing comtrol and provides timproved wuse of
primary fnstrument panel space.

Instead of tne complex electrical system with ome buss and hattery
tied to two alternators, tse Uefiant has two $imple separate
electiicat systems, each with its oW battary and altermator. IFR
avionics are split to both systems so that no single failure can

éffect e§sential  equipment, Both engines «c¢an be started
simuttanecusly. The twa systems can be tied together to run all
equipment from one alternator in the event of a failure. Also, @

Tow battery can be charged by the other engine without ground
glectrical " eguipment.,  Thus, the electricels are mign  Yike
conventivnal fuel systens, i.e., conpletely. independent but with
"crossfeed’ available in an emergency.

The fuel system consists aof a 58-gallon tank with 4 large sump for
each engine, The two systems are indepérdent apd Fequire no pilot
acktion for nofmal operations, Crossfeed is available. The sumps
are accurately gaujed and are equipped with Tow leveél warnings,
such that .when 45 minutes fuel remsin the pilot not anly has a
warning 1ight, but has a gauge that moves full scale for the last
45 mingtes fuel. He canm then intelligently plan his gptions when
fual 15 law, kngwing guantity to within 1/3 gailen of fuel., Tne
Tast one nalf galton of fyel ¢an be used in al¥ nornal 2ititudes.

The. ddck sedt folds”

Photo By Dan Downle

While appearing small outside, the Tefiant ig quite raomy inside.
1t has a cockpif width at the elhows of 46 dnches (43 ¥nches at
rear seats). Knee and leg raom for the backseats is a full etght
inches more than current 1ight twins., The Pefiant has a large
baggage arex -3t of the batk seat and even larger iT the- pack seat
is layed flat., Two six foot people could use this area to sleep
in, Fhe unique semi-supine seats providé a signifiednt advantage
in comfort over conventipnal seats. With a conventional seat, Lhe
ipright pilot carries all his weight on the buttocks and small
portion of _the thigh, The pefiant's seat_is reclined.a ful) seven
degrees more ahd afmrests adg ndadrésts  are provided for ail
seitls. Thus the bedy weight is distributec over the lumbar,
forearms, thighs and head, rather thar being concentrated in the
tailbone area. In gene_ra_i a persan who normaily finds hWimself
fatiqued dafter a two to three hour flight, will be comfortabile
pven twice that long ©n a well supported reclining seat.

ihe gide amn controlier and throttle system plages the pilot’s. dm
in & more natural pasition while fiying ang frees nis lap area so
he can use an airline type Junch tray for maps, approach plates,
compiters or lunch, Space efficiency and panel visinility ‘is
considerably fngreased when the controt wheels are eliminated.

The atreraft is very basic in its systems, It will never require
maintenanca nor have an AD issued on its flaps, retractable main
gear, <cowl flaps, gevernars, nydrauhc system, oleos, stall
wWarning, nor emergency dear extensien system, since these were
eliminated in the basit desigr. The remaining 3ystems (¥11gnt
contirols, power .plant instailation, etectrical syStem, fuel
systeim, etcy are a1l very basic and simple compared to the
conventichal 1ight twin. This seves weight, reduces maintenance
gnd ingreases availability and reltability.

part1cu1ar1y in the pattern, is% superior to cyrrent
Tight twin§, The canard wing s at approximetely the same Height
as ‘the macelles. om a Seneca [l, Farward. downwaed visipility is
adeyuate ovar the canard during normai ciimb, approach and Tanding

Visipility,

flare. Bbserice of 4 wing above or beYow the cockpit aréa Fésults
in a  welcome improvement in visibility’ over conventional
afreraft.

Flying 3 Qualities

Flying quatities are conventional with the following exceptions:
(1) Seiral stability is positive and speed stability is high,
sach that the aircraft fries “hands off" indeTinitely once
trimmed, even in turbulence. {Z) There are no pitch or Foll teim
changes due to configuratico or power. Once trimmed at approach
speed it will hald thai speed hands off during power changes and
landing qear extensipn. The airplane is vary stiff in yaw with
hiyh damping, Yaw nscillabions damp in one to two cycles after a
side §lip release, as compared to three to six cycles for a
conventional light twin. Holl rate 7% excellent. Advéfse yaw i%
low enough  that all noermal  maneuvering: can be: dong  with
"feer-off-pedals”  resulti¥ng in  leds than  ane-half-ball  yaw
BACUFSIONS,

The liefiant is & very stable IFR platfarm w#ith a wery salid “nig
airplane” feel. [t mlds a desired approdch speed with less
atteation tham a cenventional light Ekwin.

©
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Performanice

in general, simplified systems means reduced performance. Hot
‘true for the Defiant, Overall performance and efficiendy is
significantly better than conventional light twins.  Data
discussed below are for 150 BHP engines. Time-to-climb to- 12,000
feet 15 10,3 minutes with full fusl and four adults and 7.7
minutes with two adults and 400 nm Fuel. AL maximem cruise speed
of 184 knots (75% power}, total fuel flow is only 17.8 gal/hr
giving 2 1.74 nm/1b economy and 2 range of 1044 nm with reserves.
At 554 power {168 knots} total fuel flow is 13.%9 galyhr giving
2,00 nm/1b economy and a range of 1208 nm with reserves. At low
cruise [40% power, 150 knots) range can be stratched to over 1300
nm with reserves. At equal leading and speeds, Defiant gets over
50 % more wiles per pgallon than a conventiondl Tight f€win!
Holding capability is alse impressive. At medium weight Defiant
can remain aloft on only 40 thrust horse gpower {64 brake hp) for a
maximumn endurance of over 14 hours. The excellent two-engine
climb capability allows cruise altitudes as high as 18,000 feet
with 4 aduits amd Tull fuel. The prototype has climbed above
28,000 feet at light weight, single place, This climb capabiiity
is far in excess of similarly equigped 14ght atrcraft. {Fixed
pitch orop and no turbocharger),

$inglé Engine Capability

In comtrast to all other Tight twins, in which asfter engine
failure a many-5tep procedure must be accurately followed during
which aiprcraft control and airspeed control are critical, the
Defiant makes no demznds om the pilot to follow procedures. He
can even use any excess airspeed over the minimum full-aftsstick
speed to zoom ower an obstacle. Onice over the eobstacle he c¢an
maintain aft stick and <iimb away [single 2ngine) or accelerate
without altitude Yoss to best climb speed, This unique capability
s Best shown by comparing the Dafiznt's takeoff profile with that
of a conventional light twin (figure 1). Botk afrplanes. are at
maximum gross weight. Both alrcraft experience failure of the
¢ritical englne &t 10 foot helght. MNeither aircraft can land and
stop in the remaining runway, so they must continue the take off.
The conventiondl twia piliot must immediately do the following:
{1) raise gear (2) identify failed engine (3) retard throttle on
failed engire (4} cotoff mixture on failed engine, (5) feather
failed engine, () bank five degrees. toward operative engine,
{7) carefully raise flaps; (B} Maintain B2 KIAS to 50 foot
altitude. After 50 feet (accel-go procedure) he accels to best
angie of cVimb speed {95 knots) and thus, does the besi he can do
to clear any obstacles. Height-distance profile for this s shown
#5 the Jower line in Figure I. MNote that even though his eventual
cHmb gradient is adequate [193 feet per nautical mile) the 310 is
nearly 4500 feet fiom brake release before reaching the 50 foot
helght, and that unless airspeed control and procedures are
accurate he will l1kely crash during this ciimb segment.

The 310 is one of the best Tight twins to perform this profile.
The "1ight<1{1ght" twin types will either have less performance or
will strike the ground during segment A,

The other Tines o Figure 1 represent the performance obtatned by
the Defiant for several conditiens. The lower lines are obtained
if the pilot elects to fly at the best single enging rate-of-climh
speed. Mote that if the pilpt does nothing but maintain alrspeed
he will clear the 50-ft obstacle at eet, even with the gear
down.,

TAXEOFF PROFILE ODMPARISON - DEFIANT ¥5 CESSNA 3IDR

Sob— SEAAEYEL, 30°C, MO WIND " .
RUMMAY LENGTH 3600 FT - ACCEL 5TOP MO MOSSIBLE
BOTH ALRPLAMES AT HROSS: HEIGHT
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250 AT ENGLIE FATLIRE {FULL At $TICK) 220 FAH_.
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WITH GEAR ‘00NN
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Photo by Don Downfe

The upper 1ines on Figure 1 indicate an even more interesting
capability of the Deflant. Sippose a tall obstacle exists at the
end of the runway. The Defiant pilot can pull back the stick to
oom. over the obstagle, even slowing to his minimum speed of 65
knot$. After clearing the obstacle he can merely hold the stick
aft and safely climb away even if he Teaves the oear down {no
procedure). 1f any conventional 1ight twin -attempts this, "an
accident will result, since, they cannot c¥imb when near min

" control speéd or stall speed. 1f desired, a standard rate turi

can be initiated following an enging failure during 1ift off at
gross weight, : ’

Specifications and Performance {with 150 BHP engines, fixed

. ) Props}.
Engines (2} tycoming 0-320
Seats L) '
Basic Empty Weight 1600 1b.
Equipped Empty Wetight 1680 1b,
Equipped usefyl Load 1270 b,
fross Weight 2950 1b.
Fuel Capagity 115 gallons
Span 31.4 feet
Wing Area 133 ft,.4
¥ing Loading 22,2 Ib?ftz
Power Loading 9.2 1bs/hp
Payload with full fuel 660 Tbs.
Max Criaise (70%) 184 knots
Fuel flow at max crufse 17.8 gph.

Rangs at max cruise(45 min reserve) 1044 rm
Ecanomy Cruise {55%}) 168 knots
Fiel flow at economy cruise ‘13.9 gph,
Range at economy cruise (45 min ceserve) 1208 nm

Climd Rate {2950 Tbs) 1500 fpm
Climb Rate (2220 1bs) 1900 fpm
Single Engine c¢limb (2950 1b) 310 fpm
Single engine service cef}ing (2950 b} 6500 ft.

Single Engine Climb {2200 ib) 550 fpm
Stall Speed (2950 lb}' ‘54 knots
5tall Speed (2200 1b 58 knots

Cost and Time to Build the Defiant

The cost of the materials Tist has not been ¢

h i 2 f ompisted at thi

time, Dt we estimate the cost of buiidifig the Defiamt il be

;g;::;;matz_l{ ':ituo Long-EZs", between $20,000 and  $30,000
F that avionics can cost you as Jittl f 5 oF as mach

25 you wish e you as 2 as 31000 oF as much

Tima to: bulld. the Defiant agatn. wiil be *“two: Lon "

) ' ! ; s 2 - Lwo: -EZ5" as {
thé same tyge of construction, just more. A competgent bui]dertc;:
build 2 Defiant in as Tittle as 2000 man hours, tntil the ptans
are conpleted, it is difficult to say how many of the parts will

be available prefabricated and this would $FFepent
time to build, make & difference to the

U.5,4, Cverseas
Lanard Pusher Newsletter . . , . , .3 6.75 $ 8,75
Defiant Plans - Section [ . . . . . $490.00 $510.00

Detiant Engine Installation . . not .available at this ti
Befiant Owners Manua) . . . . . not available at thiy t’;‘;;.
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SOLITAIRE —

A
Self-Launching
Sailplane

THE PROBLEM

For a fong time soaring hias been an éxclusive spart requiring a
special license and training, Soaring In-a gliderof enough pertor-
mance to ajlow the average pilot to feel the frue thrill of
‘engineiass’ flight has been expensive enough to sgverely limit
tha number of paapie who enter the sport. The corrent inteérest in
ultralight and light sportaircraft has reached an all-time high:

THE CHALLENGE

The Soaring Secisty of America recognized the-problem. Other
segments of hometuitt aircrafl were experisncing great interest
and agtivity on the part of designers and the general public. The
sailplane market was not getting its share of the attention. To
rorrect this, thi SSA festied a chalfengs in the form of a contest.

Develop a seit-launching sailplane capable of take off and the
ability to citmb to. aititude withaut the use of a tow plane. The new design ¢auld- be
flown without the special license. required of @ saitplane pilot, just a private pilot's

licerisé. The aircraft must be easy to fiy, as well as quick and sasy to build, Strict rules
were 5ot up and an actual structural test of the finished aircraft was required. The
Solitaire was desighied ground thase goaly and achieved these: and more,

THE WINNER
At the fiyott held in Tehachapl, Calfomia, o Septéibier B, 1982, the judges ‘studled
the entries, flew the SOLITAIRE and unanimously declared it the wisiher.

WHAT o

The SOLITAMRE is a singie-place sef-launching sailplane that is fitted with an-engine
package that folds into-the nose-of the airgratt after it pulls the SOLITAIRE to soafing
altitude. With the enging folied, it has.a LiD of 32 fo 1 giving it true soaring capability.
The engine can_be deployed and restarted inflight using its electric starter. The canard
concept results in high -resistance to inadvertant stalis and spins. Its: ‘spoilflap’
descent conlrol Syslem has been acclaimed a5 “excellent” by all evaluators, providing
trisp, variable gide path control withaut trim upsets. Unlike. conventional saitplaties
the. pilet sits within the dllowable cg range.
HOW
The SOLITAIRE uses the proven maiarials ang methods pioneered by Burt Rutan and
used in the VariEze and Long-EZ, two of the most saccessful aireratt ever designed for
the homebuilder. The wings are special unj-dirgctional fiberglass cloth and epoxy resin.
They are built using the moidless. composite technigue devetoped in the VariEze and
cansist of prefabricated ‘S’ glass spars .and a solid foam wing core. The fuselage
comes as. two prefabricated haives. The bulheads are -available prefab and the
wooden fixtures and temglates will be available premanufaCtured. The canopy Comes
installed inthe frame and the turtie deck is available prefabricated. ANl of the maetat
parts -and complete landing gear compongnts. are- available premachined. The. pre-
molded parts are of aeraspace quality. Sonstruction consists of prepreg fiberglass
sking with a honeycomicore and an adhesive film to bond them together: These parts
are then vacuum bagged and cured in an-over. In short, this aircratt will have more
prefabricated parts than any previcus design from Rutan Adrcraft’ Factory. Of the
available prefabiicated parts, the builder can buy all or as few parls as he.wishes. We
estimate that an. average builder, purchasing all the-availabie parts could.build the air-
craft in 400 hours at a cost of between $7000 and $3000. When the guatity of the
parts ant the sase’ of building is consideted the value of the SOLITAIRE becomes
apparent.

SUPPORT

Rutan Airéraft Factory suppiort has been a key faoter in thé higtory of Success with
homebuilt aircraft, When you buy:plans, you become one of 3 tamily of buiiders. Rutan
Aireraft prides itself on its builder supper! program. We will answer guestions either by
phone-or in writing. Builders are afse welcome fo bring parts-1o Mdjave for inspéctions
and advice. The quarterly newsletter is mangatory when you are bullding, as it
provides cantinuing builder hints, ideas and plan updates.

ALL RAW MATERIALS.
Near Les Angefes.
AIRERAFT SPRUCE

201 W. Trusiow; Box 424,
Fulierton, CA 92632

(619) §70-7551

Cataiog $4

Near 5t. Louis.
WICKS AIBCRAFT
410 Pine Street,
Highland, IL 62249
{618) 654-7447
Catalog §3

ALL PREFAB MACHINE PARTS.
WEN BROCK MANUFACTURING —

11852 Western Ave;, Stanton, CA 90680

{714) B9B-4366

{atalog $3

PREFAB FUSELAGE. CANOPY, TURTLE DECK, WING SPARS,
SEAT PAN.

TASK RESEARCH
848 East Santa Maria, Santa.Paula, GA 93060

(805) 525-4545

SPECIFICATIONS

SOLlTAI'RE-‘- RAF Model 77-6.

Empty Weight ... ... .. 380ibs. Fuel. ...... .....50al premixed @ 4011
GrossWeight .. ... .. ....B20Ms, LD... ... oot 32/1 at 50 knots
Total Wing Area . 10244117 Min. Sk .. 150 A @ 40 knots fanorox.)
Span ... ..., J41.75#.  Descent Cuntrol . . $poilftaps usable 1o Vipe
Wing Loadlng ....... 6.051bs.A2  Min. Flyirig Speed ..... e 32 knats
Engine . ............. KEMIOTE  Vpe oo ovvnnocn s 115 knots
BHP. . ... L2241BOBORPM  CG ... ... ... .. unaffected by pilot weight

SOLITAIRE DOCUMENTATION

Canard Pusher Newsietier pubhshed quarterly
Orie-yeat's subseription . . v e :
Section |- Manufacturing | Manual P v . 522500
Thig is the compiete. education and cons!ruchon manual far building the entire
SOLITAIRE except for-the enging-installation. This manual consfsts of a spiral baundg
book 117 % 17" together with a set of 23* x 33" drawings, which include all
necessary full-size templates, [igs and cross sections.

E]utan

mlrcraft MOJAVE, CALIFORNIA 93501
.actory, InC. teLerHONE 805y 824.2645

BUILDING 13, MOJAVE AIRPORT




LONG-EZ

HIGH UTILITY
LONG RANGE

THE AIRPLANE

The Lang-EZ is a$miall, Kigh-parfarmance, high-utility homebuilt sportplane. While récom-
mended mainty for day-VFR aperation, competent pilots can aisoequip it for night and IFR
flying. The recommended power plant is any miodel of the 0-235 Lycoming. Note thata
mechanical fuet pump is required, It has an aiternator-powered electrical systern-and can
be aquipped with electric engine starter, its cackpit layoutis designed ta-complement pilot
work load, with throttle, mixture, carb:heat, pitch trim and landing brake controls on the
left.console and side=stick controbler on the right consale. Seating provides correct arm-
rest, lumbar, thigh, and haadrest support allowing *‘recliner-chair'” comiort ndt founid in
conventional dircraft seats. Trits allows long., tatigue-free flights. Theinboard portign of the
large wingsirakes are used as baggage areas, accessible from the front and rear cockpit.
These, combined with spacial suilcases and three other storage areas, provide nearly 10
cutic feet ot baggage reom.

The airframe structure is a.sandwich of high-strength fiberglass facings with.a core of rigid
clased calt foam. Extensive use is made:of the new type R45 PV core foam (poly vinyl), Tha
facings are Jaid up directly over the shaped core, thus expensive fooling:is not required.
Flying. surtaces are tull-core, reducing complexity, increasing contour stability; and im-
proving corrosion resistance. As compared to conventional metal-and wood, composits
sandwich structure offers less.constryction tims, morg uniform strasses, improved fatigue
lite, better envircnmantal resistance, and increased surtace durability,

TRAVELING MACHINE

Atlast, an airplang thatis specitically developed for efficient, high speed, longrange travel-
ing with roam for two aduits and plenty of baggage. Fuel aliowance with two adulis is 41
gallons. Single ptace, you. can carry 52 gallons. iyou'reina hurry, you can cruise at 75%
power at 8000 feet at 189 mph {164 kis) burning 6.6 gallens per hour. This will take twao of
yeu tram Los Angeles to Seattie or Chicago fo Daytona Beach nan-stop {965 miles) in 5.1
hours with one hour fuel reserve. If you're not in-a hurry, you can cruise: " economy’” at
12,000 feet at 146-mph (127 kis}; burning only 3.6 gaflens per haur. This will take twoof
you from New York 1o Dallas non-stop {1420 miles) in 9.8 hours with a 1.5 hour fuel
reserve. Single place, ‘using the entire. 52 gallon fuel capacity, stretches the maximum
range and endyrance to ever 2400.mies and 23 hours!!

UNUSUAL EFFICIENCY

The Leng-EZ uses the vary |atest aerpdynamic technology, combining wingiets, a high
aspect-ratio wing with Eppler airfoiis opfimized for efticient cruise, and a configuration with
far less wetted area than conventional airplanes. AS a demonstration of its efficiency, our
pratotype with a large rear-seat fuel tank flew over 4800 miles, setting a world's distance
record, and landing with enough fuel to-surpass 5000 miles. At that, its-capability was not
taxed -~ i1s Initial climb rafe was over 600 ft/mnl Atfight welght, it cilmbed 1027 000 . in.
stiltair — amaltilude unheard ol for a fixed-pitch, non-turbocharged airplane. QurLong-EZ
is.so.efficipmi, the.engine can be shut dawn while at 5 foot altitude over the numbars at anly
120 kniots, then it can puit up, fty a 360 degree pattern and land on the same runway —
complefely without power! Its powsr-off glide angle is Gily 3.7 degrees — thus a belly
mounted drag device (landing brake) is used for landings.

SUPERB FLYING QUALITIES
Development of the Long-EZ included ftight testing of many.refinements te optimize flying
qualities., Itisa very solid, stable airplane that has responstve allerons, good turbuiencs re-
sponse, extellent *'hands-oft”' stability and docile stall Eharacteristics. 11 résists stall or
spin even whan maneuvered sharply to.full aft stick. Flight tests show the protatype 16 be
free from stall depariures anid spins for all tyge-of entries, incliding tallstdes. Chmb is ex:
cellent, even.al the tuil-att-stick speed. Trim changes due ta power, gear retrattionof lang-
ing brake are all very smali. Hs wide cg range aliows-a large range of pilots or passengers
weighing up to 250 1bs.

The Long-EZ's approach:and landing speed are 75 mph (65 kis) and 80 mph (52 kis) at
normal landing weights. The approach and landing are-docile-and conventional. Forward
visibility is excetlent even duringa * “full stalt' " touchdown— 2 considerable improvemeant
aver aur eartier Varikze.
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THE HOMEBUILDER SUPPORT
Thepians are 2 literal education.in using thie materials and |5 a datailed step-by-step guide
10 construtction using an illirstrated fafnat not comman in aircraft plans. The Autan news-
letter, the *‘Ganard Pusher'’ published since 1974, updates plans, provides building
hints, etc. Complete Owners Manuai provides all necessary information for initial testing
and for normal emetgency operations. You may.call, write of bring parts infor inspection at
any time.

THE TEST PROGRAM

The test program was probably the most extansive and successful ever conducied on a
homenuitt: 1t included basic fight tests for flying qualities, performance and systems, spin
and dive test tp.FAR. Parl 23 requirements, static koad test.and Janding gear drop test ex-
ceeding Part 23 criteria, environmental/thermal tests on structural materials/compo-
nients, manutacturing methods festing and many others, '

COST AND BUILDING TIME

The complats package of raw matsrials available from tie two distributors listed, Including
all flbergiass, epoxies, foams, filers, sheet metal, whing, hardware, controls system ma-
terials, plumbing, tires, wheels.and brakes cost about $3600, Any of these items can be
purchased separately. We sirongly recommend that you get the distributors” cataiogs o
famiiiarize yoursell with the materials. A compiete bill-of-materials is in the plans,

Many other prefab parts ranging from main gear, nose gear, propallers, cowlings, canopies
and. welded engine mounts to small aluminum braskets and bushings can be purchased
from’the Fisted distributors. Al those prefat parts cost approximately $3000 — and using
them, the compeaient builder can build @ Long-EZ in as little as 190G man-hours, The
hudget-mindsd builder may elect to build most of these prefab- parts himseff, using the
drawings:in the-plans. His building time would exceed 1500 houes and_he would save moest
of the abave costs df the prefab items. Contact the distributars tor thair catalogs shiowirig
available prefab parts, These are-atso listed in the plans: bilk-of-materials.

Engine costs vary widely. Our profotype has an0-235 Lycoming, that had 1400 hours when
purchased. for $1,500. 1 has 600 hours to-ovarhaul and wil be worlh then, about what we
paid, thus this.is.a very economicat way to.qo. Newly averhauled or new-engines zan cost
from $3000 10.$6000. Engine accessories, suchas instruments, prop extensions, ete, cost
apout $500 16-$700: '

fn summary fie tetal cost can run from $6000 for a bastc alrplane with & 3 runout engine
and awner-built prefab parts, to 514,000 for everything available purchased-and a zero-

-tima engine. IFR avianics can add trom $2,000 t0:$15,000 to those rumbers, with many

options available.

;2‘; Y



Rutan Aircraft Factory
Building 13, Mojave Airport
Mojave, CA 93501
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TO:

The line which appears above your name lets you know through which Canard Pusher
you dre paid. If your lobsl soys LAST ISSUE CP 38, then this is your last issue,
and you need to renew.

first class mail

October '83




