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If you are building a Vari¥iggen from 1lst Edition plans
you must have newsletter 1 through 41, If you are
building from 2nd Edition plans you must have
newsletters 18 through 41, If you are building a
vYariEze from Lst Edition pians you must have newsletters
from 10 to 41, If you are building 2 VariEze from 2nd
Edition plans you must have newsletters from 16 through
41. If you are building a Long-EZ you must have
newsletters from 24 through 41, 1If you are building a
Solitaire, you must have newsletters from 37 through 41,

A _current subscripticr for future {ssues 1s mandatory
for butlders, as this 1is the only formal means to
distribute mandatory changes, Repreduction  and
redistribution of this newsletter _is approved and
encouraged

The RAF hangar is located on the west end of the fiight
line at the Mojave Airport, Mojave, Ca. approximately 80
miles north of Los Angeles. You are welcome to come by
and see our aircraft or to bring Tn any parts for our
comments, We are normally open from 8:00 to 12:00 and

1:00 to 5:00 on Monday through Friday and 9:00 to 3 0

on Saturday. Closed on Sunday

if you are p!anning a trip to see us, please call first
to assure that someone will be here to assist you, since
occasionally we are gone to flyins, When arriving at

Mojave by car turn east at the Caﬂ 5 .Jr. restaurant.
to find the airport. - - - - - s

When writing to RAF serd 2 stamped, seif ﬁddressed

envelope alang 1f you have any questions.” TT you are
placing an order, it's best to keep it separate from a
request for an answer to & buflder question, Mark the
outside of your envelope "builder questions™, This will
speed up your reply.

RAF_ACTIVITY]

RAF has been heavily involved in getting the Yoyager
ready for its first flight and the follow up test
flights. We have alsc been working on the Solitaire
engine installation and of course the “big one", the
Defiant plans. 1In our ‘spare” time we have been testing
the John Roncz desfgned canard for the Long-EZ. - This
canard has been instailed on Mike's and Sally’s Long-EZ
and has been flown in seven different configurations.
1t shows a lot of promise, particularly when it comes to
rain trim change. —We will have more information at
Oshkosh, since we are currently in flight test.

OEF IANT . -

The plans were completed and delivered to the printer on
July 3rd. We are expecting to receive them back about
the 22nd of July. We will mail out all plans that are
on order as soon as we receive them and we will have
Defiant plans available at Oshkosh.

Fred did all of the drawings for the Defiant plans and
they are excellent. The plans are something of a
departure from tradition for RAF, Not only were they
done by someone other than us here at RAF, but the
format we decided on s new for us. The airframe
construction plans, Sectfon I consists of a total of 34
pages 24" x 36", These are broken down 1into §
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segments, Segment A is 3 pages and consists of the
contents, the bill of materials, a description and
introductfon to the Deffant. Segment B fs 6 pages
containing an up to date education on the use of
composites., Segment G is 14 pages and centains 588
photographs showing actwal construction methods and
detaiis, Segment D fs 58 pages and contaias all of the
drawings and illustrations including all necessary full
size templates and Jigs. -Segment E {s- 2 pages and
contains the information required to finalize the
Defiant through white paint,

Section II, which will be available within about one
year, will contatn alt of the information necessary to
install both engfnes, cowlings, praps and spinners. In
additton there will be details on electrical wiring,
main wheel pants and nose gear doors.

The Qwners Manual will be avaflable by January 1, 1985,
It will contain the normal operating procedures,
emergency procedures, weight and balance information,
gerformance charts, maintenance procedures and flight
test procedures.

Fred reports that he has had the homebuilit prototype
back home im the garage to prepare for the trip to
Oshkosh. One of the main reasons was to get the main
wheels faired im with wheel pants. He has also
installed a transponder and a stero tape deck and has
been working on the nose gear doors, but told us last
week that he probably would not have time to get the
doors operating to his satisfaction and have them
finished in time for the trip.

“On Junerz-zr 1984, e;rly in't.he'nn}-n.'!.r;éi befo-l:e-the désért

warmed up or it became windy, the Voyager taxifed out
from Hanger 77 and began a “series of taxi runs on

Mojave's runways 30-12, Each run was made a fittle’

faster. Soon daylight was seen between the tires and
the runway - the Voyager was airborne! The taxi runs
were conducted with the rear engine rumning, but with
the fronmt prop removed. The front prop was fnstalled

~out on the taxiway,-a qufck but thorough inspection was

made. Dick taxiied into position on Mojave's 30, Mike
and Doug took off in the Grizzly to fly chase and to
document the event on video tape,

The VYoyager began to roll,  The acceleration was
amazing! The Grizzly pulled in low and close on the
right wing just as the Voyager rose majestically into
the air. It Tlooked incredible. Dick climbed out
straight ahead, gently feeling out longitudinal, lateral
and directional control and stability, The Grizzly
moved underneath looking for discrepancies. Mike called
Dick on the company frequency, “You have a major oil
Teak on the front engine", - Dick calmly replied that he
was shutting down and securing the front engine. A
quick discussion with Burt and 1t was decided to
contfnue the flight but to remain 1in the immediate
vicinity of the a'lrport.

The air was glass smooth and the Yoyager was an awesome
sight to see. The wing tips weras bent up like a huge
bird. The impression Mike had fram the Grizzly chase
was that the airplane was salling across the sky, much
Ttke & sail boat on the ocean, a very exciting and
satisfying feeling for all of those who worked so hard
to reach this point,

After about 20 minutes of getting familtar with this
large of . an airplane, Dick announced that he was
returning to land, Cameras were clicking and video
cameras running as he entered Teft downwind for runway
30, A slight breeze (5 knots) had come up, giving him a
slight crosswind from the right, He turned final, the
gear was down {it had not been retracted) and floated
down to a perfect touchdown.
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0f course everyone wax slated. The afrcraft had
performed aerodynamically flawlessly. Burt. had
predicted how it would fly and once again, he was
exactly correct.

The airplane had been under construction in the RAF
hangar for 18 months. Dick was pleased with the flying
quatities. The piteh stability, ifts ability to hold a
trimmed airspaed is really amazing. Tha ajrplana has 6
fi1ghts on it at this time for a total of 20 hours. One
flight alone accounted for Il hours. ODick reports that
he has flown for hours at a timeé without touching ‘the
control stick. He turng with. the rudder d&nd the
airplane holds afrspeed and altitude all by itself.

So far the ﬂight test data is very encouraging and has
backed wp Burt's original calculations and predictions
almost exactly. A few more flights are needed to really
nail down the power requirements and #t is a possibility
that the Voyager may attempt a closed course distance
record between Mojave and Oshkosh during the weak af the
Oshkosh fiyim, This will depend on the weather of
course, and alse om our ability to get the airplane
thorpughly ready for such a flight. We are optimistic
a4t this time, in fact every one involved with the
program i$ pretty much elated by the excellent results
of fifght testing so far.

We had an “official® press day on July 3, 1984 and as a
result, the VYoyager was seen in flight &n All three
major TV networks, as well as on many local TY statiens.
See Page 9 for more photos of the Voyager,

VOYAGER YIP CLUB

The response Yo our request: for comments on the idea of
a VIP Club (Voyager
excellent, Based on this response, a decision has been

made to go ahead with the VIP Club idea, A final format

or contribution Tevel has not been decided on, Voyager
expacts to have 211 the details thrashed out before
Oshkosh; 1984, Voyager will have a booth at: Oshkosh and
anyone iaterssted in the VIP Club can obtain details at
the boeth & you tan write or call:
- Voyager Aircraft Ine,

Hanger 77, Afrport,

Mgjave, EGA 93501

- {805)824-4790

Impressive Peopie) has bLeen

“Juty, Friday 13,1984,

‘1aps to bredk the record, we were loping for 9.
laps, she figured sha could Just get in the 9th and fn

|RECGRD SETTING E2'S) . ¢ . . .7

with Jeana Yeager . at the controls, took off  from

-Bakersfield attempting to break the El-A clased course

record held by leeon Davis in his Dave DA-B.. Dawis'
record was 2262 statute miles. Jeana took off at 6:40
p.m. :and flew throughout the night between Meadows Fieid
and Mercad Airport. This dieant she needod to cemp}ete 8
After 8

fact sha flew over halfway towards Merced before she

‘decided to play 1t safe and return to Meadows. The

rules say you must Tand .at the ajrport you took off from
for 2 closed course record.” " 50 she will
credited with 8 Taps, a distance of approximately 2424
statute miTes. Actual distance Tlown was almost 2700
miles. o '

Gary's Varifze was flown back to Mpjave and given &
thoraugh preflight which incleded removiag the cowling,

__changing the oil, tightening the alternator belt and

retorqueing the prop. One cowling screw was m1ss1ng.

_' It was replaced using Loc-Tite!

At 11:46 p.m., Gary Hertz‘ler took off from - Mojave
airport tn an attempt to set & back fo back récord this
time the straight 1ine distance record 1n the Cl-A clags
{maximum gros§ weight = 1102 Ths). #ary had heed winds
intil almost Alburquerque, where they switched to light
tailwinds. He had Tlots of weather, including
thunderstorms. After a nasty eaxperlence with a
thunderstorm over the Smokie Mountains, he. decided to
zall it 2 day. He landed with almost two hours worth of
fuel on board at Martinsburg, West Virginia,
appreximately 14 hours and 50 minutes after departing
Rojave. The straight 1line distance measures
appr‘oximate‘ly 2227 statute miles, which easily breaks Al
Leshers's 1975 cecored of 1835 statute miles in his
Continental 0-200 powered Teal.
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“Bary ‘Hertzler's VariEze,” NOOYE -

only be -

-

The important thing to remember 15 that these results

sre provisional, and are pending ratification from the
FAI, We are confident of ratification though, because
in both cases the baragraph functioned correctly and all
the turn points and landing points were verified,

We are very proud to have these records back 1in the
“fold” so to speak. For those of you who may not
remember, Dick Rutan, flying Burt'’s Valkswsgon powersd
original prototype £Z, broke the closed course distance
recorded during Oshkosh 1575, Leeon Davis broke Dick's
record and has held £ ever s$ince. Thanks to Jeana and
Gary, this recdrd onace again beYongs to a ¥VariEze.
Congratulations guys, you did goodil!

LONDON TO PARLS POINT T POINT RECORD

A new World Record was recently set in Europe in a
YariEze. The airplane, F-PYIP belonging to Henri Christ
was flown from London to Parfs at an average speed of
167,7 mph, brake retease to touchdown, by €erard Felzer,
His passenger was Alain Souchon. __Thi_s point to paint
record has been ratified, Congratulations Gerard, Alain
ang Henrd

1VHE JACKPOT, NEVADA FLVIN

Sally and 1 flew our Long-EZ N26MS from Tehachapi,
California to Jackpet, Nevada direct :at 13,500 feet n
3.1 hours. brake release to touchdown, This fs
approximately 480 nautical miles (552 sm) which gives an
average ground speed of 155 knots {178 mphj. Tofal fuel
burned was I7.4 gallons which s almost 32 mpg. The
direst route from Tehachapi to dackpal takes you over
some pretty spectacular landscape, however ft is vepy
desolate with quite Tong distances between: airports,
There are dirt roads that would suffice for an emergency
landing but you would be facéd with a leng walk euf in
many areas.

Jackpot s in the extreme northeast cormer of the State
of Nevada, only a mile or two south of the [dahe state

“Tine. . The -elevation 'is 75,200 feat “and the afrport’

i

consists of a good hard surface runway about 5,300 faet -
lang. = The Casino/Hotel, Cactus Pete's 1s a modern
facility with very comfortable rooms, swimming ‘pool,
tennis courts and & oolf course., OFf course there 15
also the gambling tasing. All of this is within easy

walking distance of where ,you tie duwn yaur airplane. e g

-'Twerrty four EZs ﬂew 111 mrer the three day weekemi.

"Fifteen VariEzes anc nine Long<EZs and 1 Vari-long. They

“fleveland, OWio.

- flying

came  from 211 over, Greg Toln flew his " FEZ in  from ~
Byran and Coyla McKean flew up  from
southern Texas. - . " .

This was the second Jackpot flyin and ~wis -again
arganized by Shirl and Dianne Dickey of Salt Lake City,’
Utah.. These folks de a superd Job of organizing the
This -was the most enjoyable and best organized
fiyin Sally_and I have been to. . There were about 50
people: who enjoyed the Friday night dinner/show. - On -
Saturday, Shirl had set up .three races, standard
YariEze, standard Long-EZ and Unlimited EZs, called the
Jackpet 120, - The rice 15 from Jackpot to Wells airport,
about 61 miles south and back, a total distance of 122
miles. -An airborne start, similar to Reno air races
with the clock being stopped as each airplane crossed
the finish Jine at Jackpet, The Wells afrport 15 the

turn pylon with the FBG being ‘the py] on Jjudges tu ensure
© legal tuens. ~ o

This 45 a no excuses speed race. The cnly thtng that -
counts 15 speed. The fastest afrplane wins. Cactus
fete's put up 3800.00 1n prize moday, which Shirl set up
50 that the prize money was paid down to fifth place in
each race. The winners of each race recelved a
beautiful trophy as. well as the monay, Sacond. place won
a plaque and money. It cost $10.00 te enter each race
and it was worth every penny, even 1f you did not winl
Some knowledge of navigation by pilotage {s required,
since the race is gemerally run at fafriy low altitude
and ravigation facilities are essentially useless except
possibly for Loran=Cl!

The: exhilaration of speeding over the hills and ridges
Tooking for every bit of 11ff from thermals or ridge 1ift
to “surf® on, to pick ip every availadle mile an hour, is
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really fun. Oick Kreidel and T were very evenly matched
11 ‘the Losig-EZ racé and the lsad changed several timeg on
the way to the turn point at Wells. However 1 managad to
beat him in the pylon turn. @ was fortunate to win the
Long-EZ ¢lass as well as the anlimited class, and thig of
course made a great weekend even better., Rich Clark in
kis very c<lean VarifEze won the Varifze class for the
second year. The results of the 3 races are 1ist belaw.

On Saturday ntght, Casinc Pete's provided us with a
banquet room with a super meal. After the awards were
handed out, I gave a shoart talk on the progress of the
Voyagar. Rich and Carol (lark presented an excellent
slide show of the trip to St. Croix in the Virgin
IsTands and back in EI-Go, their trusty VariEze,

On Sunday morning, several EIs departed for the ride
home and the rest of us particfpated or watched as we
tried to cut a toitet paper roll as many times as
poisible after it was tossed from the window of a
Cessna. This was a Yot harder than it looked but great
fun.  Jim Heftkotter won with Shifl and I tied for
second place.

Start planning now for next years event, This is the
neatest flyin around. Shirl and Dianne wiT1 be hasting
1t again over the 4th of July. Satly and I will
definitely be there. Here 1s 2 Vist of EZ people that
were at Jackpot 1984,

YariEze. Long-EZ
¢ ark 184,92 mph  “Wike MeTvil) 186.34 mph
Steve .Sorensen ~ 179.78 mph  Dick Kriedel 184.71 mph

Gus Sabo = 177.97 mph

Alan Dierkson - 176.54 mph

Skirl Oickey = 172,65 mph
Gerry Gardner - 178,99 mph

Bryan Giesler 171.38 mph  Debbfe Iwatate- 172.46 mph
- Unliwmited - : S _
~"Mike MeT¥ill - 1B7.25 mph - Long-EZ - - -
Dick Kriedsl - 185.91 mph - Long-EZ )
ken Swain - . - 185.13 mph - VariEze
Shirt Dickey - 179.65 mph - YariEze
Wes Gardner - 179.81 mph - VariEze . ) . ]
[MMek _and Sam Kriedel won Grand Champion for- . tﬁrer‘lr'

"~ beautiful Long-EZ.
for mming in frm ahio. .

Bt e A TR LS. B AT ot

The fol'louing Hst are the namss of the fulks that ﬂeu

1n. - Quite & few builders drove in alse, -~ >~ —~
Skirl and Dianne Dickey VariEze : )
Ker and Nancy Swain - YardEzi B .
Stevé and Joanne Sorensen- . VariEze o
Debbie and Ken Iwatate - Long-EZ - : :
Byron and Coyla McKean 7% %% VapiBze - - & - -
Gerry and Karen.Gardner | = VariEze ~ 7 .
Al ang Karen Dierkson - long-EZ

Dan and DarTene Young " “7*% ~ VariEze-

Rich and Carol Clark - - MariEze

Jim and June Heitkotter ~Yarigze "7 .7 7
Sam and Dick Kreidel -~ '].urig-E-Z Pl e
Larry and Shiriey Freeman .. VariEze

Bob Scott* . s YariEze

Bruce and Eannie Tifft vari-Leng e
Greg Cola ... —_— .. . YariEze e
feorge Kelley _ Long=EZ : P

Wes arnd ﬂi‘Hy Gardner —u

Gus Sabo* - Long-EZ - E
Phil Supan* Aeng-EZ ..~ ..
John and Eric Sheffles Long-EZ

Scot Parkinson ‘- Long-EZ

Chuck Parkinson -: VariEze
Laughlins® YariEze

Brian Giesler VariEze

Mike @nd Sally Melwill Long-E2Z

Al and Mabel Coha = drove all the way from San Biego,
* Please forgive me, 1've forgotten your lovely
partner's names.

(Hote: Mike has been named the “mMojave Flash-!1l})
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Greg Coln the Longest D1stance Rward
: ©r " e been getting. -

Varifze. ...;,1 . -,-;,_‘_:,.. -_ .

_CAFE 400 - 1984

RAF was represanted this year by Mike and 5411y in their
Long-E2, and Gary Hertzler, Richard Wallrath, Steve
Sorenson, Bob Beard, J‘im Ski11ing dnd Sasha H.mir in
their YariEzes.

The race was exceptionally well organized. The weigh in
pirocedure 15 now down to a ffne art, and although a
different course was run than last year, everyone seemed
pleased with 1t.

Mike &nd 5ally had an experimentdl carburetor on their
"Long™ for the race end did not have time to get it set
up. 50 on the way up from Mojave they flew a series of
speed /power peints to determine the speed to Y1y in the
race, when they experienced datonation and extremely
high EGT imdications., Although they managed to get
things under control., the engine did not run smoothly
the rest of the trip, nor 4id it runm well during the
race. This was a shame, because 7t had been runniag
quite well and they were hopeful of a good score.

Gary Hertzier had honed -his now legsandary VariEze
(powered by a stock Continental A-80, BOhp} to an even
finer. peak of efficiency. Tt 1s x goud thing he did his
homework because Gene Sheehan really put in a2 lot of
effort to get his 0-200 ready also. Gary was well
prepared and won the two seat experimental category
handily with a speed of almost 150 mph at an
unbelievable 46 mpg! The (-200 was_faster than Gary's
VariEze but only achieved 38 mpg, A Q-2 powered by. a
Revmaster engine came third at aimost the same speed as

Gary but with abouf 41 mpg.. This Is probably the best
comparison between these sirplanes. A light weight
Yaribze with the Continental A-B0 engine, and a Q-2
about the same weight with 2 70 hp Revmaster. These two
should be close in performance . and efficiency.
Obviously the YariEze is a Tower drag a1rframe hecause e
it -not -only - flew -slighty faster, bet - used ——>i—
considerably less fuel to do the same distance carrymg '
-.the same payload. - i,

Mike finished in Bth place mth a speed of 165 ‘mph at o
31.5 mpd which f5 an fmproved score over last year, 7 |
Mike wag happy, considering the fact that the ‘gngine
““would not run smoothly at any power of mixture setting
" " and fuel flows were higher -than whaf they had normally.
Ypon checking the compression -when they
o returned home and they found it-to be down to 71780, . —=:...
- -~ This was not -good considering that the.engine only had - - —
200 hours since new piston rings, and a vaive Job. The °
‘englne returned to runalng smdothly afteér the orfginal
garhuretor was reinstalled, although down. on power. -

- e SRRy L ESETC

D‘[ck Rutan enf.ered his_own Long-EZ 1n the Exh‘ib‘lt‘lon
‘category. This category ‘did not restrict the payload to
200 1bs per seat &s the normal citegory does. Dick
loaded his airplane up with 800 1bs of paylcad! ﬁﬂ fact
he teliaves he could have cariied 1000 Yhsl).: This is
equal to a four place aircraft with four 200 1bs peoplel
He took off well before the 2000 fout ‘chalk 1ine and
flew the course at 158 mph at 28.3 mpg.” He sét a score
of over 3.6 million, considerably highar than any score
ever at the CAFE race. .This 1s the first time that a
Long-EZ has beem able to show what it.can do when not
..restrit:ted b:r rules and regumtions .designed to enable

"ipam cans® -to -cofipete. Dick's score wiped cut even the
winnsr of the productions single engines, & & place
Bonanza which cariied 2 payload of 1200 lhs'

A Long-EZ cannot compete head to head with a Variize
using CAFE 800 rules of fixed payloads, however, whem it
comes to carrying a tremendous load at a decent speed
with sxcellent miles per gallon, which s after all,
what the word “efficlency" means, no airplane currently
available can compare with & Long-EZ..

The CAFE race fs always a Tot of fur and we -would

encourage EZ pilots to try it next year., Watch for a
detatled race analysis in &n upcoming Sport Aviation.
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PLARS CHANGES.

We at RAF, of course; cannot enfaorce a mandatory change,
as FAA can -on a type-certified aircraft. The
reguiations allowing amateur-built experimental aircraft
recognize that the  homsbuilder {5 the aircraft
manufacturer and, that the atrcraft does net.need to
conferm to certification requirements. This allows
2xperimentation by the homebyilder, giving him the
freedom to develop new ideas. FAA achieves thelr gdal
of providing adequate public safety by restricting the
homebutider ta unpopulated areas and to solo fiight
until his aircraft is proven safe,

It is the homebuilder®s responsibility to maintain,
inspect and modify his aircraft as he desires, Haowever,
we at RAF feel that part of our job fs to previde
information to the  homebuilder in  the form .of
recommendations that, in our apinion, are required for
Wim to achieve a satisfactory level of fiight safety,

Category Definition
MAN-GRD Mandatory, ground. the aircraft

Do not fly until the ¢hange. has
been accomplished.

MAN-XXHR Mandatery, accomplish the change at
next cornvenient maintenance
fnterval or within XX fiight hours
whichever comes first.

pES Desired - strongly racommended but
not requiring greurding of the
aireraft., :

OPT Optional - does not effect flight
safaty.

08S .. . Obsoleted by a later change. “

MES Minor error or omissiorn,

No VariEze Plans Changes.

[LONG.EZ PLANS CHANGES)

LPC $i18 High performance rudder plans, page R-2, Top
left hand corner, The sketeh shows the hings
attach screws and nutplates to be ont the
rudder- and the rivets to be on the winglet.
This 15 in fact reversed as can be seen 1n
Photos #23. and #24, The hinge sheuld be
permanately mounted Into the rudder with
rivets and the attach screws and nut plates
should be in the winglet.

Clapification ) .

tgh performance ruddesr pians. The dimensions

" shown are what we used to mount these rudders

in 3 different Long-EZs and are correct. The

39" dimensfon from the top of the rudder down

to the “kink” in the rudder trailing edge 15 a
reference. dimension. The "kfnk® in the riidder

varfes from plane to plire. .To lay cut the

rudders on your ~winglet, ~follow the
fastructions exactly as called out en Page

SOLITAIRE PLANS CHAMGES)

SPC #48  Section I, Page 9-3. The Tower right hand
cormer shows the area that is peel plied for a
Tater 2 ply BID layup. That layup is. never
cilled out, The proper tima for the Tayup to
be iastalled is before Step ¥ on Page 9.4,
This 15 the Best time to apply this layup.
However, if your project has gone past this
point: this is not a problem, ft can be applied
at any point after Step V.

SPC #49  Section I, Page 14-3 . Spofiflap Actuatios.
Paragraph #6 on the right <olumn should be
inserted after the second sentence of the
second paragraph. Also the position of the
‘spoilflap handle s not shown on the FS 72
bulkhead as called out in the first chapter,
The lacation 1§ chown in the engine ‘section
plans. It: 1s possible to detemmine the
position from the photo o Page 1-1, The
important considerdtion is to allow adequate
hand clearance from the longeron. Note that
because of the different spacing of ths
legwel]l bulkhead, the instrument Jayout will
be different than on the prototypa. This is
detafled in the engina section.

LSolitaire Builder Hints)

Section I, Page 16-1 - Instaliing the Rear Spiash Guard.
We had a letter from a builder indicating that the
splash guard would rub the wheel at full comprassion of
the rear suspension: The splash guard on the pratotype
will net rub, however dué to possible variations, check
this before tnstailing the splask crard, The travel on
the rear suspension is 1.3* ‘total, Tf decessary move
the splash guard forward to allow 1,3 verttcal
clearance on the tire.

IBUILDER HINTS

Patnt - Primer paint for composites. Originally RAF
~recommended Oupont 705 as a primer, This paint has a
high percentage of carbon black and gives excetlent U¥
protection, but it 15 not the best & far as a good base
for the more expensive top coats, such as the
polyurethanes. We were recommending Dupont 1005 as a
replacement for 705,  because ¥t aiso gave .good - Y
protection and much better adhesidon to the top coat, but
it has now been discontinued. Dupont 1315 1s the
recommendsd replacement. . Any of Jupodts top coats,
acrylic lacquer, acrylic enamel or polyurethane [Imron)
will go well with 1315,

We recommend a urethane paint over lacquer or enamel,
simply beczuse the urethanes are tougher, more flaxible,
and stick on better. #We recently painted an airplans
using Ditzlers Deltron wrethane, It went en well, it
looks great and it is reportedly aasy to repair, :

Whichevar top coat yoi dectdé ta use, (we recommend a
good brand name such as Dupont, Titzler. Sherwin
Williams, Sterting ete), we would strongly recommend
‘thit you use the particular manufactyrer's product From
the 9lass structure out, In other words; you have
contpured your aiplane with dry micro and have gotten
through the feather f111 or SterTing contauring step and.
2re ready for primer. Pick out 2 marufacturer such as
Ditzler ard wuse thelr recommended “Ysystem™ frém the
undercoat or primer through to the top coat,

Our research has shown that this procedure will result
‘in_adequate ultea violet protection, and it will alsy
giva you the builder the best chance of & lasting Finish
that will not crack or peel. In the past, some buiiders
have mixed manufactuirérs, such as Dupont primer and
Sherwin Williams top coat. HNormally this should work
alright, but {f it does not, you have no recourse to
either-of the manufacturers,

Final Contouring - When yeu have contoured your aircraft
according to the Tinishing section, wsing dry micro, and
dre ready for the "Feather f{11%, here are a few
suggestions.

Feather f111 {is a polyester product and it has been
comonly recomméded by RAF for over eight years.
Recéntly we tried a féw other similar products, one of
them was Sterling primer/filler which does the same job
as feather fi1l and j% is a direct substitute. To
compare the two materfals, feather fill is & polyester
and therefore has poor adhesive qualities. It s
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mandatory to scratch the surface with 40 grit sand paper
to allow for a mechanical bond, Feather fill works best
in dry. conditions, such as we have here in the desert.
Feather fill doks nat like: humidity or moisture and yoo
must not ever wet-sand feather fill, There have been &
few cases of airplanes having their finish peel off in
quite Targe pieces. The Fajluré was at the feather 111
to glass bond line, and invariably this kind of failure
can be traced to wmoisture, high humidity conditions
during application, wet-s&nding the feather fi11 ete.

Sterting primer/fiTter {U-1761, U-1762) on the other
hand, is a wrethane product. Urethanes are Tamous for
their adhesive qualities and givén & clean surfdice they
will generally stick forever. Safding the glass is
stifl recommended however, 2§ there is nothing more
disappointing than having your beautiful finish peel
offl Sterling can be applied din high hemidity
environments, even in a2 pouring down rainstorm. Wet
sanding is recommended. TIn other words, the materfal s
essentially impervious to moisture. Steriing is more.
expensive than feather fill and ‘it does seem to be
s1ightly more prome té having pin holes after final
sanding, 8But these can be filled with more Sterling, or
‘3M Spot Putty. We at RAF havé used Sterling on severai
-aircraft aver the past two years and we are generally
quite satisfied with it.

Starling's biggest atteibute as far as we at RAF are
concerned fs. the fact that 1t cures rapidly and can
usually be sanded within 45 minutes to an hour.

Recently we tried a new material (%o us), Morton's
Eliminator, This 1s a dark gray polyester type
material, rather similar te feather fill.  Morton's.
Eliminator has a few spécial properties that make it
gquite destrable. It cures quite rapidly, and the cure
can be accelerated with heat. It is formulated to
provide am absolute moisture or solvent barrler. Any
material applied over “eliminator" will rot penetrage
and get under it and cause it to sepsrate, It f1s
designed to eliminate pin holes. 1t builds up well and
is a good contouring medium. It sands readily. once
fully cured. We have not finished a complete airplane
with it at this time, bHut we have used ©t on someé glass
parts and hive bean impressed by its performance. We
found that the following procedure whrked best for us
while using Morton's Elimisator. Sand the parts to
provide a geod scratch for a mechanical bond. Spray a
foy coat over the entire part and alTew to flash off.
Spray a medium cross cpat gver the part and befare it
dries, squeegee the wet material wsing a soft rubber
squeegee. Use firm pressure to assure that the material
is drawn into every scratch and pin hole. Smooth the
surface with the sgqueegee as much as possible, Allow to
flash off for 1§ to 20 minutes. Spray & Tfght cross
coat ogver the whale thing, concentrating the spray
wheraver tt cbviously needs %, such as a particuiariy
deep scratch  or  deat. AMllow to cure per the
fnstructions on the can., In a TO°F environment it takes
4 hours, 90°F it takes 70 minutes, If you heat it to
150°F, it will curé in 40 minytes, S&nd with 180 grit
wet oF dry. It s now ready for whichever primer and
tup coat you have decided to use.

Brake Pads - As reported in a previdus néwsletter, Dick

riede] and Mike Melwill have been trying a new
Clevetand brake pad., This s & semi-metaldic material
and works quite wells Brake effectiveness is increased
and brake pad 1ife is extended, Tt is important however
to use the correct break-in procedure. for thifs type of
pad or you will not realize fis full potential.

Remove your wheel pants and taxi at 40 to: 50 knots.
Execute three consecutive hard brakings to a stop. Do
not  allow brakes to c60]  between brakings. This
procedurs will glaze the brake pad surface and prevent
uneven pad wear and brake disc sgoring. This  is
CleveTand's recommended procedurs for the semi-metallic
brake ppads, Part # 8656, These pads dre available from
Afrcraft Spruce..

If you are using the regular organic Cleveland brake
pads (Part #66-2), an eénticely different break-in
procedure is called for, Remove the wheel pants and
taxi at 25 to 40 knots, Rrake to a stop using light
pedal offort. #£llow the brakes to cool. Repeat this
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procedure a _minimum of six (6} times. This wil
generate sufficient heat to cure the resins in the pads,
but will not get so hot as to causa carbonization. A
single, hard brake application on organic linings can
carbonfze and prevent attdinment of the correct
goefficient. of frigction for the entire Tife of the
Tinings (which won't be long)..

The above information was sent is by Long-EZ buflder,
Dick: Kriedel, who tells wus that you can get an
informative tatalog containing lots of wheel and brake
information for 32 from:

Cleveland Afrcraft Wheel and Brake Division,

Parker Hannifin Carp.

P.0.8o0x 158,

Avon, OH 44011

KDSE WHEELS

As we stated once bafore in CP 34, the nose wheel 1is
prone to being forgotten. After all it iz retracted
when you are parked and wirile doing your preflight and
when it s extended, you are normally in the front seat
and unable to Yook at it! Bet into the habit of
extending 1t and prior to climbing inte the seat, use
your foot to ¢heck the friction damping. [t won't take
Tong to “calibrats” your Foot and sbon you will be aware
of how it should feel. If it is lecose and swings around
with 1ittle or no drag, DO NOT FLY. Adjust the friction
damper to give 3 f£o 5 pounds of torce reguired to move it
when pushing or pulling at the trafling edge of the
tire.

If your airplane has a teadency to tuen left or right
while taxiing straight ahead on a leve] taxiway with no
wind, you probably have your nose wheel mounted s¢ that
the nose wheel itself i< not perpendicélar to the level
-ground, We have recently correctad this problem on two
Tond-EZs by removing the four bolts and the 178%
aluminum plate from the NGLSA castind. Then using a
home made “puller®, consisting of 4 belts, lots of
washers and a spacer, we were able to pop the NGLSA
casting loose from the nose gear strut. Lecal heat such
as an fodustrial hest gun can sometimes heip. -

We ground away some materfal at the tip of the nose gear
strut, such that we were able to reinstall the pose
wheel fork and pivet castind (NGISA) with the wheel
itself absolutely perpendicular to the ground, with the
atreraft level, sitting on level ground, In both cases
this made .an immedfate &nd dramatic offect, allowing
less ute of brakes while taxiing, a shorter take off
rall, sines 1ittle or no braking was required and lenger
brake pad 1ife.

PROPELLER TALES!

Propellers are very important, Check them carefully
every flight, and handle them with great cauticn, they
can bite. CHeck your prop bolt torgue regularly, The
first eheck should be done after the first flight on a
new prop, then at 10 hours them at 25 hours and
thereafter every 25 hours. The recomménded torque is
between 18 ft/1bs {216 1nch pounds) and 22 ft/ibs (264
inch 1bs). The proper torgue on your prop bolts is very
important, 1 the torque gets much below aboyt 12 to 15
ft/1bs it is posstble to loose your propl Recently we
were getting the originmal VarfEze prototype out for a
flight. It had. not been fiown or had the prop torqued
in almbst one year. A1l six prop bolts weré literally
finger tight! There was no measurable torque on any of
the belts.

Once the prop has been in operation for a hundred hours
ar 50, you will seldom find the bolt torque low, except
when you have flown from a wet or humid area ints & dry
climate. Check your prop bolts regulariy and save
yourself from what could be 2n embarrassing $ituztion to
gay the Teast!

There have beern one of two EZ pilets recently who have
had their hands or fingers hit by the props Hand
propping an aircraft engine particularly on an EZ s not
diffieylt, but there t$ not room for carelessness or
lack of concentration. The prop should always be treat-
ed like & Toaded gqun. Be especially careful when
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"backing up® the prop, such as 1s commonly done to clear
a flooded engine. This problem appears to be associated
with the larger engines (0-320} more than with the
standard 0-235 engines. However, it .can happen and if
it does it can cause painful cuts and abrasions and ewven
broken bones .and will also resuit in a broken prep. Be
careful. Use good safety procedurss and never mové an
aircraft propeller unless you are ready and 1 pos{tion
for it to fire.

CARBURETOR FLOATS

RAF has recently recefved two ar three reperts from EZ
pilots who have axperienced prohlems with floats that
bacome fuel logged and san¥ in the float bSowl. This af
course will result fn a wvery ovar-rich condition and
could kil? the engine unless the mixture fs immediately
pulled out to almost idle cut off. RAF has tried to
find out what could He causing this problem and we hear
rumors that a major AF {Airworthy Directive) is in the
pive 1ine and should be published soon conterning £his
problem. Apparently the composite floats installed in
virtually every Marvel Schebler  carburetor  is
susceptible to this problem amd may have to be replaced
with a metal float.

Keep 2 sharp eye out for an unexniained -over-rich
condition. The engine will generally start to run
rough, and may even quit. If this occurs, try Teaning
the mixture control. If this bheips, get back on the
ground and pull the carburetor. Have i1t inspected by A
competent carburetor rebuild -company. If you have
recently noticed you are leaning your mixture more than
you used to, suspect that this may be the problem. Do
not continue to fly. This. can be a very serigus
probiem. The company that owns Marvel Schebler
carburetors is:

Facet Aerpspace Products Co.

#1410 Highway, 70 Bypass,

Jackson, TN 28301

(901 }423-2500

This compény has {ssued & service bulletim #A1-84A.
This bulietin says “the float must be replaced at the
next 108 hour inspection or if any of the following
three symptoms are seen.

1. Evidence of a2 flooding carburetor.

2. Rougn runmning at low throttle settings.
3. Inconsistent. engine shut down.
IT your engine 15 dofng any of tha above, contact ypéur
lecal carburetor dealer. Here in southern Califernia,
our deater is:

Aeromotive Carburétors,

475-479 Riverside Dr,

Burbank, CA

{213)BAK-7455

Tell tham the model of Marvel Schabjer carbureter and
they have a repair kit which inciydes two or three
gaskets, a clip and pin and a new metal float. For the
MA3 carbureétor, the repair kit part number 1s #666915.

L ACCIDENTS AND INCIDENTS]

A northern California YariEze c¢rashed sconm after take
off, Several eye witnesses observed the cahopy open
immediately aftes 1ift off, The pitot was observed to
reach up to the cariopy with both hands, The aireraft
veered to the left and struck the ground 200 feet left
of the runway centerlipne. The pilot did not survive.
The NT58 investigator confirmed that there was no damage
to the cangpy latches. and that they were in the onlocked
posi;cl'ion. They noted that there was no cancpy safety
catch,

Seer CF #80, Page 2 for mdre information on canopy
dpening in  Flight. The biggest point s FLY THE
AIRPLANE. You can not possibly get back safaly 1T you
Hdon't gather your thoughts and concentrate on flying the

airplane,

A Long-EZ was seriously damaged after ‘the engine falled
a few moments .aftar take off in Minnesota. The pilot
executed a 180° turn and attempted to land on the runway
he had just Tifted of f from. Unfortunately he misjudged
his giide Yanding on the Tast 1/3 of the runway., A 1%

knot tailwind did not help and he rolled off the end,
down 3 siope into a ravine. The nose gear tollapsed,
the nose dug fn and the ajrplane flipped: The ptlot and
passenger. suffered only minor cuts and hruises. There
was no fire and in fact neither of the fuel tanks was
eyen damaged. An  FAA/NTSB  tinvestigation failed to
revéal any clue as to why the gngine had quit, The
afrecraft had had a similar incident occur Jjust a few
days prier te this .accident. That time the pilot
managed to execute a safe Tanding. A careful
examination of the engine, mags and carburetor revealed
nothfng. The afrplane was then successful iy tested, and
in fact had flowe from soutkern Californta to Minnescta
with no problem at: all.

We talked with the pilot this meening and while driving
his damaged airplane home, he had plenty of time to try
to think of al7 that ‘had happened and why ft had
happened. He came up with a theory that certainly could
have been the cause. This airplane had the mag switches
(two toggle switches)} mountséd on the left side of the
rgil over structure. The switches ware not coversd or
protected inside the roll over structusre. Two Spiral
bound note books were stored in the roll aver structure.
The pilots theory is that possibly one or both books.
moved against the terminals of the mag switches and
possibly shorted the mags ta  ground. This would
certainly cause the engine to guit. This wiil be
investigated further, but #t certainly fs something to
think about. Lf you have your mag switches installed in
your roll over structire, insulate the back of the
switches or instal]l a cover over them to pravent
anything from coming 1in contacti with the bare
terminals,

SHOPPING

RAF has a truly remarkable poster of the Defiant
avaitable. This phetograph was taken by Steve Wermar
over Koehn Lake. The water was absolutely calm with a
perfact reflection of the underside of the Defiant was
the resuit. Wiile trying to gét the perfect refloction
shot, the Defiant accidentally. touched down on the
surface of the lake. Steve snapped the picture and the
net result s an astonishing photo aof the Defiant.
skimning along on the surface of a mirrer smogth. laka,
with two "rooster tails™ of water trailing from the main
gear, Fortunately Mike was. able fo increase power and
climbh away from this potentially hazardous condition.
There was Ao damage to men or mdchines. Steve Has given
RAF permission to use his slide for the production of a2
realily beautiful color poster. This poster is printed
ofi: heavy duiy paper, 11" % 17*, s extremely clear and
suitable for framing. This poster s currently
avaiiable from RAF and we will have it at our botth at
Oshkesh. Price ¥s $8.00.

Kot Wire Control

Vince Golden still has his excellent and econmomical hot
wire control available. Price is §12.50. Write to:
Mike Quinn Electronics,
2306 American Ave #1.
Haywood, €A 94541

Beautiful custem made desk top models,  Deffant -
ViriEze ~ Long-£EZ are availab¥e, Write for quote,
Contact: Rick Santa Maria
624 N Fifth Strest,
Montibello, CA 90540
(8182806426

Lycoming 0-235-C1 zers $ince major. Set up for Lomg-EZ
with few Brock mount and 6% prop extension. $4000.00 op
squivalent Canadian.
Contact: PhiT Carter
P.0.Box 1356
Canmore, Albarta
Candadz  TOL OMO
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Lycoming 0-235, 78 hours since #actory remanufacture.
Comptete with accessories,
Contact: Sam Quinn,
Box 837
Estacada, OR 90723
{503)630-2518

Accessory case for Lycoming 0-235 machined for fual
pump. 3L75.00
Contact: Dave Petrosifno
(503)296-9404

FROM THE BUILDERS

We recently received a letter from a lLong-EZ builder,
Patrick Colin, Patrick built his Long-EZ, believe it or
not on the foermer US atomic testing ground, ENEWETAK
ATHLL in the south western Pacific, Marshall Islands.
Construction time was 14 months, and Patrick had to have
everything shipped in from 4500 miles away. He says he
received excellent service from the approved materials
distributors and mever made one call or wrote one lettar
for butlder supportl!

Soon dfter completing and test flying NE3PC, Patrick was
informed that fund$ for his project on Enewetak had been
cut and he had to vacate the atoll. Me decided to fly
the Long-EZ out and headed for the island of Kwajalein,
over 360 nautical miles away Over open water. From
there he fiew via Ponape in the Carolfne Islands to
Rabual -on New Brittain; then finally to Port Monesy in
Papua, New Guinea where he landed a new job and s now
baseéd. This s about 2500 miles across the water.
Quite a trip to break in a new Long-EZ.

Patrick tells us his Long-EZ caused quits a sensation
when he arrived from where no airpiznes arrive fron, the
open Pacific. It tosk four months and the paper work is
almost equal in weight to the airplane, but he got Fts
Long-EZ, the first composite aircraft fn Papua, New
Guinea 1icensed and has 4 PNG afrworthiness certificate.
As soon as Patrick gets his HG. radio dnstalled
(required) he and his wife Lor¥, intend to travel
extensively in PNG and over inte Australfa.

They wiuld enjoy hearing from other builders,
partfcularly those in Australia or anywhere: in the
Western Pacifie. <Contact Patrick and Lori at:

Motupare I5land Research Station,

P.0.Box 320,

Usiversity of PNG.

Papay, New Guinea

MIGH TIME E7'S INFORMATION REQUEST,

This request was published in CP 40, pade 3. The idea
s to try to build a data base of required maintenapce
items on Varifzes and long-Ezes, The response to our
first reguest Ras been disappeinting, Please send in
your maintenance experience., It couid be a big kelp to
present EL pilots as well as future pilots. The highest
time YariEze that we know of is just over 1800 hours.
Several more have accumulated over 1000 hrs. At Teast
gne Long-Ez {s over the 1000 hour mark, with severdl in
the 800 to %00 hour range.

Don't let this slide gquys, if you have had aa ongoing
maintenance problem im any area at all on your EX, drop
u$ & card and we will assimilate the data and publish it
in a future CP,

' VARIV._IEGEN NEWS§

We have heard from two Viggen buflders this time., Wayne
Wilkins reports that his Viggen 1s rapidly approaching
comgletion, but that although he had high hopes of
flying to Oshkosh 1984, it is. just too soon., Too bad
Wayne, Tast year we Had 3 Viggens at Oshkosh, 1t would
be nite to get a few more all parked in & row.

Arthur Schwartz has repaired his Viggen “Birdie" after
his gear failure and subsequent trip off the runway and
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says that this year he will be at Oshkosh, He plans to
1y in the company of his friend Sid Stiber who will be
flying his recently compieted Long-EZ, We are looking
forward to seeing both aircraft at Oshkosh.

We recently hedrd second hand, of an {ncident with a
YariVidgen 1in southern Californta. Charles ETowan
reportedly took off with a friend from Rialto airport
with the intention of visiting the island airposrt in the
sky on Catalina IsTand. As he ovarflew the airport at
Corona, he experienced a severe vibratfon, a Toud bang
and the engine quit abruptly. He whipped his Viggen
around and tanded successTully on the Corona ruaway.
The Viggen was not damaged, but the engine was shot.
Apparently the cylinder base nuts had worked loose, due
to excessive paint onm the flanges. Ong cylinder
actuaily fell off, and the resulting damage sssentfally
destroyed the eng‘]he. This is a potentially serious
problem and all of us should check all nuts, bolts and
screws on our engimes for correct tordua.

This ¥ariyiggen was dismantled and trailersd back to the
shop, where builder 8111 Camobell did a very thorsugh
inspection of the airframe. No  damage was. found,

However, this inspection did turn up a few Cracks in the

end grain of the composite outboard wing 'stub spar.
These wers caused by shrinkage of the spruce. In this
case the -exposed end grain of the stub spar had no
moisture protectfon at all and the dry desart air had
caused the éxposed portion of the end grain ta shrink

and deveiop several cracks. The fix was to "wick™ wamm

epoxy into these cracks and paint several good wet ceats
of epoxy over all of the wood that was exposed.

Wood afreraft are subject to changes 1n humidfty dnd 1t
is very fimportant to protect every bit of wood by
toating it with a moisture barrier. In the past this

was usually spar varnish of something similar. We

pelieve that the best possible protection s
Safe=T-Poxy. All exposed wood surfaces should be coated
with a good moisture barrier. [nspect your Vartyiggen
carefully all over fer any sfogns of wood shrinkage or
surface cracking. Sand all such surfaces’ and coat
1fberally with Safe-T-Poxy.

SOLITAIRE NEWS

The current work on the Solitaire has been Concentrated
on finfshking thé engine installation seétion. These
should be available two weeks after Dshkosh.

In order to allow photggraphs of the installation,
Number 2 Solitaire has been brought to Mojave from Yask
Research and an engine s betng installed in this
fuselage. We are hopeful that a slightly Tonger
prépeller will fit dnte this fuselage thin on the
prototype, which would improve the propeller éfficiency
and dincrease performance. Mora on this in the next
newsletter after we have had a chance to run some
tests.

In other Solitaire news the prototype will be at
Oshkosh, a chance for east coast and midwest enthusiasts
to view this unique sailplane. The SoTitaire is of
coursé on display here at Mojave and 18 demonstirated
most weekends.,

Rutan Alrcraft has received several reports on Solitaire
projects and is happy to report that several Dbuilders
are very close to needing the engine saction. Herb
Abrams from Ohic has sent some pictures of his
exceptional shop and work in progress. He had the wings
fn progress 4and the bulkheads in the fuselage and is
working on the installation of the landing gear. Herb
reports he hopes ta fly his Soldtaire in the fall on tow
without the engine. Bab Matheny has his fuselage
assénbled, rmain wings complete, control surfaces built
and he reports he is working steadily on the praject.

We at RAF are extremely excited at the prospect of
homebullt Sol1itaires starting to show up at the soaring
signts around the country, helping people to enjoy the
sxciting and challenging spart of soaring.
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Ralph Van Clave's Long-EZ wing jig prior to
{nserting foam cores.

P & ¥ i R

Parrick Colin's bgautdiful Long-bl built
on Ehe fornee U3 stomic proving ground,

Enewatai Arol in the Marshal Istangs,

South Facific.

Ferde Grofe being checked out in his
brand new Long-EZ by N&il Hunter. It
looks great Ferdel

Three smiling Laopg~EZ builders just after
successfully passing their mandatory static load
tests in Switzerland. Holding their carards left
to right: Peter Froidevaux, Hans J Schmid and
Fritz Heer,

Ralph's left main wing in the jig with the shear
web Tayup complete.

Trish and Sally drove this enormous
trailer containing the Selitaire to
Oshkegh, 1983, They will be flying
this yeari!

Ray Poynor 1n his clean, stoek Long-EZ.
from .Sun City, Arizona.

Ray ts

Dick and Sam

Hows this for a pretty panel?
Kreidel's Long-EZ. This is not only a beautdful
Long-EZ, it is also the fastest stock 'Long' we
have seen. Look for this one at Osfikosh 'S4.
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Herb's left main wing, foam cores and
prefab spar inm the jig.

Solivaire butidar, Hgrn Abras's
fnoradinly saniidry workshomp! Hote the
special built pivoting work bench,

Thres, count  Cem, iboree Variviggens

together on one atroott gt Oghkash, Recard setting Fréach Yarifze on itz way from
1953, Len Dobson, Zernard Cuseman and Losdos o Paris, e% 2 speed of 167.7 mph. Gwned
Zhh Wintaps by Hensd (hrist and Flowh by Gerard Felzer.

The Voyagers first time
into the light of day, on
June 2, 1384, The Voyagers
110,28 foot wingspan; means it
st bBe wheeled -out of the 80
foot wide door, with the
three gear sCissors
disconnected and the wheels
turned to ailow it fo roil
gtraight out while remaining
at 3 diagonal.




DEFIANT

HOMEBUILT
FOUR-PLACE
TWIN

INTRODUCTION

For some time you -have. been reading ahout the feurpface, push:pull twin engine
Defiant. Atter fivé years of enjoying 4 “one-of-a'kind™ aircraft, Burt Rutan has made the
decision to relsase Defiant drawings to the homebuilder, in jate 1981 Burt contacted
Fred Keller of Anchorage, Alaska, and asked it Fred would. be Interested in building a
Defiant and keeping 4 coimplets Iog with updated drawings and phototraphs as he was
building. Fred agreed and at the:EAA convention in Oshkush 1983, Fred's Defiant was
on dispidy, Somg changes. have beén made 1o the origindl aircraff such @5, an increase
inspan on both main wings and canard and a revised ailaron for lighter contral forces.
The back seat folds forward for-a “station wagon” sffect that allows two pedpid to use
thé: baggage: area for sleeping. The canopy opening has been improved for sasier entry.
The fuselags has been changed to allow more head room for the back seat
passengers.

Fred Keller- is now completing the. detailed plans for the Defiant, Thase will ba available
from RAF In March 1984, The builder support wilt be from Fred for plans interpretation,
and from HAF for general “how to” I ihe construction.

DESCRIPTION

The Defiant is a four-placa, canard-type iwin with two. 4-cyilinder Lycoming engines.
Engine power can be 150, 1680 or 180 horsepower per sngine. it canard conflguration
proviges several important bensfits as- compared. 1o cdnventisnal twins; {1} Packaging
is considerably more efficient — it has -a standard-size cabin: in an: airframe whose
whetted area is only 60% that of a conventional jight twin. {2) The smaller- airirame
alst has reduced structural foad paths allowing a stiucture much lighter than a
conventional twin while having better durabiiity and 2 higher ‘g’ capability; {3) The
tandem wings allow natural agrodynamic angle-of-attack limiting, thus, the Zimlane is
stall resistant. (4) The tandem wings, using winglets for directional stability provide a
30% reduction in induced-drag comparett 1o 3 conventianal aircraft with the sama span
loading.. {5} Flight cantrol systems are simpler and lighter. Elevators are only two feet
from the control sticks, and hey provide a flap effect without having separate flaps,
thus, af low speed the éanard has a-défected full span stotted flap, vet the pifst hag
no flap controt to -adjust,

The rudder is anly one foot from the pilot's rudder pedals. It is designed to. provide
control, yei have no effsct on stability. Ailsfons on the aft wing are controlled from
thedr inboard enid such that the entire wing and vertical fin assembly is. built without
any moving parts,

The smiall chord elevators and ailerons allow contral forces compatible with a side-arm
comtrol stick. This aflows more precise, less fatiguing confrol and provides improved
use of primary instrurfient: panel ‘space.

Instéad of the tomplax electrical svstem with osie buss and battery tled to twi
aitemators,; the Defiant has two simple separate electrical systems, each with ifs own
battery and alternatar. IFR avionics are”spiit to both systems s¢ that no single fallure
can effsct the sssential equipment. Both engimes <an be started simultanecusly. The
two systems can. be tied together to run all equipment from one aftemator in the event
of a failore. Also, a low battery can be charged by the other engine without ground
electrical equipment. Thus, the eiectricals are much like conventional fuel systems,
i.e., completely independent but with “crossfesd” available in an emengency.

The fue! sysfem consists of 4 58-galfen tark with a large sump for #ach engine. The
two. systems are independant and require no pilot action for normal operatisng.
Crossfeed 1S available. The sumps are accurately gauged and are equipped with low
leval wamings, such that when 45 minutes: fuel remains, the piot nat ofly has a
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waming light, but has a gauge that movas {ull' séalé for the last 45 minutss of fusl. He
can then imtetligently plan his options when fuel is low, Knowing quantity to within
one-third gallan of fuel. The last ane-haif gallan of fusl can be used in ail normal attiiudes.

While appearing small outside, the Defiant is quite roomy inside. It has a cockpit width
at' the elthows of 46 inchas (43 Inches at rear sedts). Xnee and leg yoom for the back
seats is 2 full aight inthes more than current light twing. The Defiani has a large bag-
gage area aft of the hack seat and even larger if the back seatis laid flat. Two six-faot
phople coild use this area to sleep in. The unique semi-suping seats pravide & signiti-
cant advantage w camfor over conventional seats, With a conventional ses, the
upright oilat cares atl tis weight on the buttocks and small: portion of the thigh, The
Defiant's seat is reclined 3 full seven degrees ‘more ‘and armrests and headrests are
pravided for all seats. Thus the body weight is distributed over the lumbar, farearms,
thighs and head, rather than being concentrated in the iaiibons arsa. In genaral, a
persan wha normadly finds fimsell fatigued after a two- to three-hour flight, will be
comfortable even twice that long in & well supported rechining sest,

The side arm controller and throftle system places the pilot's am. in & more naturai
position while flying and frees. his. lap 2rea o he can use the aitiine type luneh tray for
maps, approach piates, computers or lunch. -Space efficiency -and panel visibility is
gansiderably ingreased when the gontrol wheels are eliminated,

The aircrait is very baste in its Systems. [t will never require maintenancs nor have an
AD issued on its Haps, ratractable maim gear, cowl fldps, governors, hydraulic system,
olecs, stall waming, nor emergency gear extemsion system, since these were
#liminated in the basie design. The rémaining Systems (fight cdntrols, power plant
installation, electrical systems, fuel system, afc) are all very basic and simple
compared to the conventional dight twin, This saves weight, reduces maintenance and
increases availability and reliability.

Visibllity, particularty i the pattem, [s superiar to current light twins. The canard wing
is approximately the same height as the nacalfes on the Saneca Il. Forward downward
visibility is adequate qver the canard during rormal climb, gpproach and landing fiare.
Absenca of @ wing above or below the cockpit area results in.a welcome improvemsnt
in visibility nver conventional aircratt.

FLYING QUALITIES

Flying qualitias -are. conventionai- with the following exceptions: (1) Spiral stabifity is
positive and spsed stability is high, Such that the aircraft flies “hands oft™ indefinitaty
once trimmed, even in turbulence: {2) There are no pitch or roll trim changes dus to
configuratian of power. Once trimmed at approach speed it will hole¢ that Speed hands
off during power changes and landing gear extension. The airplane is very. stift In yaw
with high damping, Yaw oscillations damp in one or two cycles. after a sids slip
feiease, as compared to three to six cycles for 2 conventional .light fwin. Roll rats is
excellent, Adverse. yaw is low enough that ail normal manguvering can. e done with
“{egt-off-pedals” resuiting in less than one-half-ball yaw excursions,

The Defiant is a very stable IFR platform with a-very solid "big aidine™ feel. 1t hokls
a desired approach speed with Jess aftention’ than a conventional light twie.

PGI 10



PERFORMANCE

tn general, simpiiied systems means reduiced perfonmance, Not true for the Defiant.
Overa performance and efficiency is significantly petter than canventional light twing,
Data discussed below are for 160 BHP engines. Time-toclimb to 12000 feet is
183 minutes with full fust and Tour aduits and 7.7 ‘minutes with two adults and
400 AmM fiel. Al maximuin cruise spesd of 184 Knats (75% power), total fuel flow is
pnly 17.8 gathr giving a 1.74 nmdib ecoriony and a range of 1044 nm with reserves.
Kt 55% power {168 kiiots) total fugi fiow Is 13.9 galibr giving 2.00 ninfb econbmy
and a range of 1208 om with reserves. At Jow cruise (40% power, 150¢ knots) range
can be stretehed to over 1300 nm with feserves. At equal lnading and speeds, Defiart
gets aver 50% more miles per gallon than a conventigral ‘light weight twin!: Halding

capability is also impresshve. A méduim weight Defiant ¢an emain aloft on ony

40, thrust horsepowar (64 brake hp) for a maximun endurance of over ¥4 holrs. The

excelient two-engine. climb capability aflows gruise altitudes 85 high as 18000 fest:
with four  adults. and full fuel. The protatype has climbed -above 28000 feet at fight:

weight, single place. This citmb capability is far in excess of similarly equipped
aircraft, (Fixed pitch prop and no turbocharger.)

SINGLE ENGINE CAPABILITY

In contrast to ali ather light twins, im which after engina failure- & many-step procadure
myst he accurately foliowed during which the' aireraft control and airspeed controk arg
ceitical, the Dafiant- makes ng demands on the.gilot to follow procedures. He can even:
use amy excess airspeed over the minimum full-afi-stick spoed to zoom over an
phistacts, Once over the obstacle he can maintain aft stick and climb away (single
enging) or accalerate without altitude loss ta best climb spead. This unigue capability
is bast shown by comparing the Defian's takaott profite with that of a conveniionad
light twin (figura 1). Both aiplanes are af maximum grass weight. Both aircraft
experince 2 failurs of the critical enging at 10-4dot height. Naither. aircrafl ‘can land
and stop in the remaining runway, 56 they must continue 1o fake off. The conventional
twin pilat must immediately do the following: (1) raise: gear, (2) identlfy failed engine,
{2) retard throttle on failed engine, (4) cut off mixturd on faited enging, {8y feather
tailed .engine, .{B) bank tive deqrees toward operative engine, (7) carefully rdise flaps,
(8) maintain: 82 KIAS 1o 50-foot: altitude: After 50 feet (accel.go procedure) he accels
tis Bést anie of climb speed (95 knots) and thus, does the bast he-can do to elear any
obstacles, Meight-distance profile for ihis. is-shown.as the lower line in Figure 1. Note

ihat even though his eventuai climb gradient is adecuate, (193 Jest per nautical mile].

the 310 Is nearty 4500 feet Irom brake release. before reaching the 50-foot height,

and unléss airspeed coitrol and: procedures sre accurate he will likely crash-diing this:

ciimb segrment.

The 310 is one of the best fight twins to. parform this profile. The “Fight-fight” twin
typas wil either have fass performance or will strike the ground diring segment A.

The ofner lines on Figure 1 rapressm the parformance -obtained by the Defiant for
saverdl conditions. Thie lowsr lines are abtgined it the pitot efécts o fiy ai the best
. single engine rate-l-climt speed. Note: 1hat if the pilgt does nothing but maintain
airspeed he will clear the 50-'oot Gbstacle at 3300 feet, even with the gear down,

The upper ines on Figurs 1 indizate an gven more interesting capabiiity of the Defiant.
Suppose a tall dbistacle exists at the ent ol e runway. The Defiant pilot can pull back
the stick to zoom-aver The cbstacls, even slowing to his minumum speed of 63 knots.
After clearing. the obstacis he can merely hold the stick aft and safely cimb. away
even-if he ledves the gear déwn' (he procedure]. it any conventianal light twin attempts
this, an accidert will result, since; they cannot climb- when niear min contral speed or
stall speed. If desired, & standard rate tirm can bé inifiated follewing an engine failure
#igring lifi-0ff at gross weight, '
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SPECIFICATIONS AND PERFORMANCE

{with 160 BHP engines;. fixed props)

BAGINES (2} . oo Lycoming 0-320
BOALE . .. ke 4

Basic Empty Weight ............... ... e 1600 Ik
Equippad Empty Weight : e s e v, 1680 1
Enuipped Useful Laad .. . .o vin i e 1270 Ib.
Gross WRIBNE. . . v v e e ee o penins - 2950 1B,
Fisl Qapacity. ... . .coocrs voe ot . ... 1% qalions
Span ... e e e e 31.4 st
WM ATBE. .. ivnnen e T3ER
Winghoading ... ... 2.2 b,
Power Loading. . ... .o 9.2 lbsihp
Payioad with il el ... ... ... L et 660 1hs..
Max Cruise {TO%) ... .... ... e 184 knots
Fuel flow gt MEc CriSs . ... ... vueionnanainn s 17.8 gph.
Range at max cruise (45 min reserve) . ... .. ..... e 1044 nm
Economy Cruise {55%) ............. U 168 knots
Fuel flow at sconomy crise .. ... ..ot 13.9 gph.
Rarqge-at sconomy cruise (45 min meserva) .. .. . vee s 1208 M
Climb Aate: (2950 1bg). .. .. ...... i e e 1500 fpra
Climb Rate (2220 B8} . ... v vvr vsn o cr e s 1800 pm
Single Enging climb (2050:10) ... ... oo oe o ce oo 310t
Single Enging service ceiling (2950 R). .. ... ... BS0D ft
Single Engine chimi {2200 W) . ... ... ...l 550 fom
Stall Speed (Z950.M). .. ... ..ol 64 knots
Stall Speed (2200 1), .. .. .......... i o .. - . 58 knots
‘Bapgage Area SeatUp. ... .. .. i ieeeiitieeeen 16:5 cu. .

SeatDown................... e <. 41 o, in;

COST AND TIME TO BUILD THE DEFIANT

The cost of the matarials Jist has not been compieted at this time, but we astimate the
vost of buliding the Detiant will be approximately “tWa Long-Ez3”, bétween $20¢,000
andt $30,000. Aemember thatavionics ean cost you as Kttle as $1:000 or as much as
you wish to pay.

Time to build the Defiant, dgain will be “two Long-E2s™ as it iy the same type
of construction, just more. A competent buifder can build a Defiant in. as little as
2000 man hours, Unitil the plans are completed, # is. ditficult 10 say how many of the
parts will be available prefabricated and this wouid make 3 differenca 1o the time to build,

U.S.A. Overssas
Canard Pushar Newsletter ... ... ........ccoe e oo o 8BTS $ 875
Defiant Plans — Section 1 ... .. e ... 549000 $510.00
Defiant Engine Installation .. ... .... e not available at this time
Defiant Owner's Rdanual .. ... ... .. . i not. available at this time




| : ' 0 Vovager first flight June 22, 1934, Mote very
Tittle paint en wnderside of zircraft.  Phota by
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Rutan Aircraft Factory.
Building 13, Mojave Airport
Mojave, CA 923501

first class mail

TO

July '84

The dine which oppears -above your nome lets you know threugh which Canard Pusher
you are poid. [ your label says LAST ISSUE CP 41, then this is your lgst issve,

and you need to renaw. (:"' ‘II‘
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