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If you are building a VariViggen from Ist edition
plans you must have newsletter T through 19.

If you are building a VariEze from the second
edition plans you must have newsletters 16 through
19. A current subscription for future issues

is mandatory for builders, as this is the only
formal means to distributé mandatory changes.
Reproduction and redistribution of this newsletter
is approved and encouraged.

The RAF hangar {s Tocated on the west erd
of the fl1ight Tine 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 in any part foér our comments. We
are normally open from 9:00 to 12:00 and 2:00
to 5:00 on Wednesday through Saturday.

If you areplanning a trip to see us, please call first
to assure that someone will be here to assist you,
since occasionally we are gone to fly-ins.

When writing to RAF always send a stamped, self-
addressed envelope along if you have questions. If

THE QUICKIE PROTOTYPE now has 250-hr flight time. To

and Gehe report an operating cost of $3.25-per-hour

for the last 14 months, including fuel, oil, maintenance
and insurance. Quickié -has orders for 185 kits and

has delivered 125. -About six homebuilt Quickies are
nearing completion, Quickie Aircraft Co. plans a seminar
tour this spring, flying N77Q to several cities. Detdfls
on this will be in the April Quickie newsletter. For

the newsletter or any details on Quickie, contact them
at Quickie, Bldg. 68, Mojave Airport, Mojave, Ca. 93501
(805) 824-4313.

Bob Hoover, after his
flight in the Quickie.
Bob aisp flew the
Defiant Tast October
during the Mojave Air
Races.

THE SECOND EDITION OF THE VARIVIGGEN PLANS = has finally

you are making 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 our vreply.

1k

. TAF ACTIVITY since the July Newsletter has involved
some new developments in support of VariEze builders.
We dre now introducing two important new improvements
for the VariEze - a wing leading edge cuff to improve
stall margin, and a crank-type nose gear actuator.

Approximately 25 new VariEzes have taken to the
air since the last newsletter. Qur prototype, N4EZ
now has 400 flight hours.

: Qur Defiant, VairViggen,and VariEze have all been
flown extensively lately, logging about 15¢ f1ight
" hours since October.

The NASA skew-wing AD-1 successfully completed
its static Toad tests. It will be delivered to Edwards
Air Force Base next month for research fiight tests.
This is the first non-homebuilt aircraft to use the
structural methods developed for the VariEze. Ames -
Industrial Corp. should be congratulated for building
the AD-1 "on-cost" and "on-schedule". This is rarely
accomplished by the Targe aircraft companys.

~ THE COMPOSITE WORK SHOP held at RAF on 23rd November,

was attended by over 350 people ! In addition to

the fiberglass education, an airshow was given. It
included a Quickie flight demo and & three-ship formation
with the Defiant, VariViggen,and Varikze. We hope

to make the workshop an annual event.

been completed. Our apologies to those who were told

it would be available in November. It was just a

much larger job than we estimated. Mike has been
working over three months on this package now. It
includes all the information previously incTuded in

the 1st edition plus the two construction manuals,

the S.P. wing plans, a new composite "standard" wing
section, additional construction hints, the Melvill-
designed worm drive main gear and our "Moldless Composite
Aircraft Construction” book. Of course all improvements
incorporated since the beginning have been inc¢luded.

The second edition VariViggen plans are more than

double the number of pages of the 1st edition. Many

of the parts are now shown as full-size patterns.

We expect the 2nd edition from our printer by mid
Febuary.

DEFIANT FILM« Feérde Groffe Films is now finishing a

new sound movie on the Defiant. Flying for this film
was done in December. We understand it is even more
spectacular than their Award-winning "Flying is
VariEze" film produced in 1977. The new film shows
the Defiant being put through its paces including
loaps, rolls, single engine takeoffs andan exciting
comparison of it and a Beech Baron. Ferde is well
known for his artistic blending of film and music.
The new Defiant film is available from Ferde Groffe
Films, 18139 Coastline Drive, Malibu, Ca 90265
(213-454-3886). MWrite them for purchase or lease.
terms. It is available in 16 mm and super B. Prices
are similar to the VariEze film.
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; !DID YOU KNOW] that a 100 hp. Varitze can ¢limb over

- 25000 ft. without turbocharging? Dick Rutan flew
N4EZ to 25,300ft an November 30 1978. At 25,000 ft
it trued out at 125 mph at 2100 rpm and 1Hn manifold
pressure. At 20,000 ft,maximum speed was 148 mph.
Temperature .of the cockpit remained 40 degrees above
oytside, despite the absence of a cockpit heat system.
Takeoff gross weight was 8380 1b. including 12 gallons
fuel and 15 cu.ft. of oxygen. The structure remained
Below minus 30° C temperature for half-hour. There
were no indications of structural deterioration.

On November 7, '78, our Defiant 1ight-twin prototype
made a flight to determine its . maximum endurance,

The airplane was topped off with its normal lgad

of 90.5 gallons andflgwn solo by Dick Rutan. He took
of f at 8:47 am and landed at 23 minutes after midnight ~
a total flight time of 15 hours and 36 minutes! The
Defiants accurate fuel gage system allowed Dick to

land with confidence, with only 2.5 gallans of fuel
remaining. Both engines were run for the entire flight,
The dverage fuel flow was 2.8 gallons per-hour per-
engine, approximately 20% power, 1700rpm and 13 inches
manifold pressuyre. Mixtures were set at peak EGT.
Speed ranged brom 86 kt indicated at the start to 80kt
when low on fuel (maximum endurance speed). Distance
traveled was nearly 1400 nm (1610 statute miles).

031 used was 1.1 gt-per-éngine, -Noie thatthis data

was obiained with fixed-pitch props whose efficiancy

is poor at low speeds., Maximum range at best range
speed isabout 1480 nm {1700 statue miles), with a

light payload. This efficiency s a direct result

of thecamard arrangement with winglets - giving very
Tow induced drag.

Ym have service-tested the Defiant prototype extensively
and found that it can indeéd' provide utility naet found
in convertional aircraft. Examples: Les Angeles ig
Norfolk Va. with one stop in Dallas, cruising at 17,500ft.
Upen arriving at Norfolk we made two practice instrument
approaches, tanded, flew a 30 minute demo flight loaded

. with NASA personnel and, then fueled the ajreraft - _
45 minutes of fuel remained! More significant was
a trip from £1 Paso to Los Angeles with 600 Tb cabin
Toad, into 45kt to 65 kt headwinds, in cloud and rain
for 2 hours and had to ¢limb to above 14,000 ft to
shed rime ice. Afrparts enroute were below IFR
minumums, A “conventional light twin could not have
made that trip. The Defiant landed 1in Los Angeles
with two hours fu~1!

LWING CUFF TMPROVES VARIEZE STALLS As ydu krow fram
newsletters # 14, 15 and 18, not a1l the Varitzes
flying have reported the safe, departure=free stall
characteristics. Several aircraft have reported highiy

"~ divergent wing rock or an abrupt roll-off into a nose
down rolling dive resulting in a large altitude Toss,
when near full aft stick at aft ¢g. In late November,
Dick was demonskrating stalls, with David Record
in the back seat of NAEZ. After showing the stall
reststance by Tevel and turing stalls at full aft
stick, ncluding sideslips amdreversals, Dick Tet
David do some stalls from the back seat. In one of
Davids stalls, the ditplare -abruptly rolled left
and appeared to spin one and half-turn before recovering,
with a loss of 1200 ft altitude. This, of course
was quite a shock,since we had never experienced a
departure from contrelled flight with eur VariEze.

A post-f1ight weghing revealed that the cg was withina
kalf-inch of the aft c¢g 1imit.

We then inifiated a complete series of nmew stall/suin
tests with N4EZ to try and further quadfify its stall
résistance,  The airplane was ballasted te varigus
cg positions and tufted 0 visualize airflow. Dick
flew the test flights. & summary of the results
fallows: _

The aircraft was totally fmmune from stall departurss
or Toss-of-control regardless of capirel inputs ar
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aktitodes or power setting as long as the cqg was forward
of F.5. 101 (shortcamard, 142 inch span). The following
applies to its characteristics when the cg was aft

of F.5.101: The aircraft was immune from loss-of-
control or departure when maneuvered, ie, attempting
accelerated stalls. It was also immune during Tow-
energy entries, ie, hammerbead stalls or tailslides.
However, occmsionally the characteristic wing-rocking
mation would diverge and result in & departure to

the left within about four cycles of wing rock, at

one - g flight. Alse, occasienally the airplare would
depart in +oll to the left witheut wing rock if the
speed was about 48 knots (one~g, Tevel or mild nose-

up climb). The departure at first appeared tg be

entry into a steepg spin, since rotations up to one

and half “turns” weré experienced. Recovery was prompt,
as the the stick was pushed forwad. We sooh realized
that the departyres were not spins, as the angle-of-
dttack was rapidly decréasing dnd the motion was quickly
converted into roll, f.e. there was no stable spin

mode. To prove this, full pro-spin-controls were

held in (aft stick, Teft rudder), rather than attempting
recovery,

with_these controls held in, the airplane's recovery
was just as rapid as when recovery controls were used,
Thus, rather than a spin, the aircraft was experiencirg
afrol]ing departure'. In military stall testing with
fighters, we called these maneuvers "recovery rolls"
or "augers'.

The good news is, of course, that stahle sping
were not possible. The bad newsis that the aircraft
1s susceptable to departures with altitude loss as
great as 2000 ft when near aft-limit cg. It would
be easy to merely brush this off as "normal" and stress
ihe usuai training lesson of speed control to avoid
stall. We refuse to do this, because we have &lways
been proud of the departure-resistance of a propar|y-
designed canard airplane. Thus, with the help of
NASA at Langley Va. we developed a soiution, doe
Chambers-at NASA tad -been conducting dynamic wind="
tunnel tests with a model of the VariEze. He found
that a partial-span drooped "cuff" that extends forward
of thg leading edge producéd a vortex that prevented
aft wing stall and eliminated wing rock on the model.
. We then did more tests with tufts to verify that,
indeed, the departure is caised by aft wing stall.
We then installed the cuff - fnitially 50 inches Torg
anq found.that it eliminated departures but did not ?
eliminate wing vock, We then trimmed it to 38 inches
long, and found, as NASA predicted, it completely
eliminated wing rock and departpres. Wing rock induced
with the ailerons would damp out after being excited,

At aft 1imit cg the aipplane is ag :
safe as at forward cg. The vortex forfied by the sharp
edge,of FhE cuff results 1in the stall angle-of-attack
being raised by more than can be expected by the increased
drocp of the leading edge. ' ' o

If you have difficulty understanding the above
technical discussion, thats ok. Your airplane may
already be stall resistant at the aft cg limit
1h_general. However, flight -tests and homebuilder
experience indicates that it is possibie that at. .aft
€g positions, certain conditions could exist where
it may be possible to stall the aft wing. A stable
spin witl not result, but the airplane can roll off
to one side and lose considerable altitude.

_ Th; end result is that when you install the simple
extension to yoor wing ldading edges your airplane
shoq1d be totally stall resistant at any allowed cg
nosition,
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Based on the results of these tests we recommend
that you 1imit your aft cg to forward of F.$. 1060.5
for short canard and 99.5 for tong canard {ses page
27 of your owners manual}, until you have installed
‘the Teading edge cuffs. Install them exactly as shown
on page & of this newsletter. Do not medify their
shape or vound their ends. If you are now building
a Varitze,the cuffs can be installed any time after
thapter 6. Do nat change anthing in chapter 6.

The cuffs have been dive tested to 215 knots to
verify freedom from flutter. Oata also indicate that
they provide a small improvement in stability, max
speed is degraded sTighTly = about two knots. £1imb
and cruise range are not changed.

Do net omit this improvement - do take advantage
of the extra work we are doing to provide you with
the safest possible airplane.

NEW SYSTEM SOLVES NOSEGEAR COLLAPSE - As reparted
in the*Canard Pusher,"several EZ fiyers have had their
nosegear come out of the lock during taxi or landing.
We had traced these to interferznces which prevented
full NE11 engagement, or improper rigging and snub
of NE10, or to incorrect pilot ackuation of the system
(pushing downward, rather than forward on the knob,

. ‘bending NG10}. * However, even though all these items
have been covered in the newsletter we still find
that many are still exgeriencing callapse.” Damage
is generally miovmals but in three instancas it has
resulted in closing an active rumway and the required
filing of an FAA incident report,

Béing finally convinced that this would continue
to be @ problem, we have devaloped and tésted a new
retraction system. NBI1.MGIZ and NGL3 parts are now
obsolete and nc longer available from Brock, The
new system is being fabricated by Brock. The new
system can be easily installed even in a completed
airplane. Tt involves removing the bolts in the NGi2
guides, removing NG11l and NG1O, installing a worm-
drive system in the same bolt holes previously used
for NG13s The long NG10 tube is cut down to a shert
pushrod. The worm 5 acutated by a 3/8' x.035 aluminum
tube extending to a crank on the instmment panel.

This gives the pilot a lot more leg room, particularly
with the gear up., You will now have roocm for two
small engine instruments in the center console.

Alsn, the possibility of injury in a crash with the
gear up, is probably reduced. For these reasons you
should retrofit your completed EZ to the new system,
even if you already have the old system installed.

VARTEZE EXHAUST SYSTEMS-As you probably khow, Ken
Brock namufactured Varitze exhaust systems early in
our program. His production was halted when it was

discovered that that design was cracking due to vibration -
induced fatigue, even though our prototype flew approximately

100 hours with this system without problems. Since
then, at least ten different confiqurations have been
tested. Some successTully, some failed, and some do

not yet’ have sufficient flight time to judge as successtul.

The two most reliable so far are shown in the second
edition of Section IIA and in CP #18. Most E7's are
using one -of these systems, A few EZ's are now flying
with a cross-over system that results in rather large,
blunt bumps on the lower cowl. As far as we kriow

these are holding up, but the serparated airfiow on

the bumps: more than defeats the extra power in drag,
and causes high propellor noise. We do not have vary
much fnformation on this system, as to the number

of flight hours etc. We are alsp interested in learning
the operational experience of the other systems now
flying. For éxample,the one at Oshkosh that exited

at- the cowl TiE. split Tine. As soon as we can identify
an additional system that:(1) s quieter than straight
stacks (2) provides at least 90° ¥ carb heat temperature
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»ise, (3} fits the airplane without excessive drag,
{4Y zan be produced at Tow cost, (5) weighs Tess tham
eight 1b.;.and {6) has been flight tested at least
125 hours without any indication of failure, then we
will arrange for it to be produced by Brock for sale
to homebuilders. In the mean time we will continue
to recommend either the noisy straight stacks or the
expensive muffilers. The Fiight Research muffiers
have been on N4EZ for 17 months and 155 flight hours,
They result in a five mph, penalty but are quiet and
have had no indication cof cracks or degradation,
Please send us any operational experience data
you have available on the system you are flying.
Describe the system and engine type, any failures
or degradation, temperature rise of carb heat system,
and number of flight hours.

ACCIDENTS. VariEze takes on Cessna 172 at the Cable
Airshow, 9 January 1979 - =both Tost. Gerald Gardner's
VairEza was on take off roll -and at rotation speed
a Cessna 172 pulled cut for take off right in frent
of him, The VariEze rotated abruptly to try to fly
over him-and allmost made it., The EZ's Teft Tower
winglet struck the 172's right wing in the flap area,
followed by the left main gear hitting the right wing
tip of the 172. N

The EZ struck the ground beyend the.172 in a right
turn. The canard tip and nose gear hit first, folding
the nose gear back.

The canard -came off the airplane removing part
af F22 bulkhead. The canard and elevators including
Tift tabs: were undamaged. The Teft lower winglet
was damaged. The wing attach fittings were not damaged.
The main gear folded back,failing three glass tabs
and pulling one afuminum éxtrusien fram the fuselage.
The main gear strut was not failed. The right wing
trailing edge split open from the aileron to the trim ,
tab.. The right winglet failed at midspan. The Cessnas
right wing was totaled. There were no injuries. Gerald
had 118 hours on his EZ at the time of accident. He
said he loves his galactic worder and will rebuild it.

CAUTTON - FLUTTER As vou should know, control surfaces
must be balanced to the proper criteria or flutter

is possible. Flutter is a very dangerous thing that
usually results im inflight catastrophic structural
failure. 1In the past we have cautioned you to observe
batance criteria because we thought it might flatter
if unbTanaced, Now we know it will. One EZ owner
bought a new VariEze from a builder and took his word
that: all was in order. It had reétrofitted wide chord
alevators and an elevator trim tab. The builder had
failed to rebalance the turfaces, éven though he had
bean reminded to in the 1aét riewsletter. Thie hew
owner experienced violent flutter while flying at

a moderate cruise speed. Luckily, he was able to
stop it by Farcing the stick aft and reducing power.
There was no damage, After the flight he removed

the elevators and found they balanced more thap 36°
nose up, way out of the I0 to 20 degreés nose-hdavy
requirement. Had the operator followed the owners
manual procedure he would have found this before flight.
He is very fortunate fo be alive.

Many builders have overwsight elevators, and then
have added the extension, finding that they need excessive
balance weight. We have nat flight flutter tested
an excessively heavy elevator and do not plafi to do
s0. We therefore gannot tell you whether a balanced
excessively heavy elevator is safe. It may not he
safé. The elevators dare a very small part of your
airpiane, but are the most important and most critical
part. Do not accept less than perfection on your
elevators. They must be Tight so that excessive balance
is not required. They must be shaped exactly to fit
the templates of Mewsletter 17, page 11. The adjacent
phato shows a wide chord elevator built at RAF this
month, It balances 17° nose down without paint and




will balance at about 13° with paint. The balance
weights are positioned exactly as shown on the plaps.
No excesy waight 9s vequired. They wéigh 3.3 akd -
3.6 1b, with weights, ready for paint.
are pverweight or are shaped wrong, strip them down

to the bare aluminum tube and rebuild them, That extra
work 5 the most important work you cam do on your
aircraft.

VARTEZE BUTLDING HINTS. Cold weather operation hints
from Nat Puffer, who. has been operating his EZ
in=15°F{-26°C) weather. “Direct a hdir dryer

into the air inlet for one hour before starting
.engine. 220°F CHT and 120® o0il1 temperatdfe resulted
even when the oil tank insullatgr was used. I

closad off half of the aivscoop area and now

can operate ok with 400° CHT and 145° oil. 1

must run continous carb heat for smopth operation"

Also from Nat "modifications that add metal or
tools carried in the thigh-support compartment
c¢an ruin the mormally good performance of COM
and NAY antennaes”

dJohn Foy, "After being unable to solve my high
CHT, 1 calibrated the probe. At 200° it was
within 5°. At 450° it read 520°! - To calibrate -
I used a can of motor oil, heated with a propane
torch: Immerse the probe and measure temp with

a candy cooking thermométer. The gage was repliced
and it now reads ok". More fram John "Flight.
characteristics of our aircraft were not correct.
We required a Tot of npse up trim at all speeds.
The faster we went, the more nose up trim was
needed. Also at 20 mph before the stall the

hose would €ome up to the point whére nose down
alevator would have to be applied. I beljeve .
that it was due to the strong nose up trim that
was required for Tevel flight. As the speed
dropped off, the trim spring authority became

the dominant. factor, At the stall,back pressure
was needed to keep it thee and the nose would
oscillate up and down, very $Towly while the
aircraft descended, The aircraft stalled straight
ahead with no tendency to fall off on a wing.
After talking with you 1 decided semething had

‘to be done to bring the ajrcraft to normal flight
characteristics, We were convinced that our
weighing was correct, In your drawings you catll
for a minimum elevator to canard gap of .1 inches
ours was .3 inches. I decided it was too large,
so I clased the gap in the full T.E, up elevaton
position {20 degreesg. Now our YariEze responds

correctly.” CORBIGRAL FOY
.Ef}CﬂEIZLFCIT

T

If your elevators

The ¥ollowing sketch shows the prefferred installatign

of the Aircraft Spryce o1} separator. If you

51111 have some 0il on the cowl, cut a hole in

the separator and stuff it with two "tuffy" plastic
cleaning pads,{grocery store). Patch the hole

with a plate of .032 aluminum pop-riveted in

place and sealed with ProS¢al sealant. This
eliminated ¢il 1oss on N4EZ even during steep
climbs, stalil/spin and aerobatics. .
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Jim Ball reports his breather works better when
tapped into the top of the starter cover plate,
with an nternal baffie to deflect gear train-~
sluiig 6i1. He plugs the normal breather.

Lee Herron contributed the following simple Tow-
cost cabin heater. It uses a push pull control

at the rollover back to a butterfly valve fmade
from scrap stainless) at the firewall: & two

inch hoze runs to a tee in the carb heat lipe. . .
The heat s merely dumped Th the baggage compartment,
It flows around passengers’ vented-type seat cushion
{or it could come through holes in the seat back
and forward through the rear armrests). Heat

then goes over rollover (defrosting canopy),

down around pilot's Tegs and exits around openings
arcund nose gear. Canopy and main gear must be
well sealed. Lee claims it works excellently.

Posh-Putl 1008 - | \\
‘BATERFLY VALUE




Do not peel ply entire structure. This stairves
epaxy Trom Tower foam surface, makes inspection
difficult, gives an grronecus impréssion of goed
surface smoothness, makes it easy to unknowingly
damage structure during finishing and adds weight.
Do peel ply surface edges of glass plys whenever
They exist and, of course, whenever a layup will
be Tater made over a cured surface.

When fitting baffles, be sure to put cowling

Halves ofi one at a time, to carefully check for
Teaks Metal must be within 3/4" of cowl to prevent
rubber seal blow-by. A small rib on the Teft

side attached to the cowl at the traiiing edge

is usually rigeded to sedl air leakage.

Rosenhan wheels have sharp edges outside rimg
at three places. Round these to avbid cutting
tires. Use only four-ply tires and inflate

to 65 psi.

JIm Heitkotter 7327 N.Peach, Clovis Ca 93612,
has -offerred to fly local EZ builders in his

EZ to check them put before their first flight.
It is & good idea to get an experienced EZ pilot
to do your initial testing. Do get some EZ back
seat fime, if possible.

| [VARTEZE PLANS THAWGES.)

Owrigrs Manudl
Bottom of page 34

add "are you sure you
have complied with all details
in appendix 17"

dadd "Dupont 1005 -can be
substituted for 70s primer"

Section V

Section I
page 17-5 ANY-78 should be AN4-10A

o ' {4 places). Also add "delete
NG10,NG11, NG12, and NG13.
Install worm gear retraction

system shown in Newsletier 19"

Section [
page 2-2

Revise the parts Tist

to reflect the new nose
gear system.

ENB=7A:{12) should be (8)
ANA-10A (4) should be {8)
RE4ME _ (1) should he {2)
AN316-6 (1) should be (2)
AN3-108 (8) should be {9)
Section I
page 2-1 Delete NG1OQ, NG11 and NG13

Add, worm drive assembly -
compiete or individual component

Sectign LIA ) _ _
| page 2 2nd Edtion 0505-165 should be 0585-165
0716~202 should be 0716-020
"polyurethans" should bé
"nylon" (2places). Add
3/8 x 035 202473 tube 707
Tong. 5/16 x .035 4130 tube
4" Yong.

‘ Owners Manual
page 27 Change aft 1imit cg to F5100.5

{short canard) and FS99.5

{long canard), Thess

restrictions can be Tifted after

cuffs have beeh installed and

fTight tested.

Section LIA ~ _
page 4 0T Pressure gage listed
as 287 AM or 287A8 should

be 298A8 or 2M3. Delete

QUESTIONS

Q. I'm looking for a parachute for my flight testing
what do you suggest? B ’
A. We use & "securit," it's only 16 1b and allows a
6'4" pilet to it the EZ. There are other thin-Ting
type chutes available. Check with the local searing
community. Sailplane piiots nearly always wear a chute
and will generally loan you one for your testing.

0. T have traces of black material coming from my epoxy
pump, what how?

A. This is aluminuwm from the pump cylinder and is not

a problem,

G My speed brake retracts &t 90 mph even though
the springs are tight. ]
A. Reduce the off-center distance of the stop for the
rod end at: the pushrod. It should be stopped at about
172" from a straight Tine drawn between the twe pivots.

G. My resin and hardener appears to have some settling
in the bottles. Should I use It?

A. No, heat a jug of water to about 190 deg. Float
the bottles in this jug for 1 hr te warn the resin. -
Shake the resin bottles. Then keep them stored at rooin
temp. The settling should not re-occur.

G. T want my EZ to look more Yike a Defiant.
the Tower winglet?® o _
A. Performance-wise, yes, it only gives about 1% induced
drag feduction. But do not Teave it off - 9t protects

the rudder and cable in case you drag a wingtip on takeoff
on tanding.

(DISTRIBUTORS]

FRED JIRAN - racent reduced availability of components

is now resolved. Noraml 8-week delivery of landing

gear 15 actually much shorter. Fuel tank orders received
by 28 Feb. will be shipped by 31 Mar.

THE. AIRPLANE FACTORY, Bayton, mow offers 172 price
replacement for canopy breakage within 3 years.

Canl eliminate

{(NEW PROP]~ Proton Manuf. Co., 5595 W. Co¥orado Pl.,
Lakewood Co., B0226, (303) 936-1683, makes & YariEze

prap far the 0-200. Our evaluation shows it to Be well
buitt and has good takeoff, ¢limb, and noise lavel.

Maximum spead is about S kit slower than the Ted Hendrickson
prop.

[FORTSALED

YariEze NIWX Dragon, by Lee Herron - Designers’ Award,
Oshkosh 77. See “"Sport Aviation," Oct 77 and “ATr Progress,”
Apr 78, 200 Hr TT. Pants, solar cells, mufflers, all
mods. Box 357-WOB, ¥West Orange, NJ, 07052 (201) 736-
9092 tee and Didnne are now building a Quickie.
__A75-8 TT 1157 hr, T.3.0. 268 hry all logs (206)

455-5365 after 5, _

C-85 engine new major. D. Straley, 488 Fairfield,
Gretna; La. 70053.

New 0-200A Cont, in factory crates in sterage from
sky scooter program, $4,500 outright. Adams, 234 N,
Juanita Ave., Les Angeles, Ca 90004 (213} 487-2018.

A-75 enging 10G SMUH, Jim Banks {209) 734-7809,
see at Del Air, Strathmore, Ca.
' Lyc 0~235-C, 947 TT Togs, $¥300 torn down or $2500
overhauled. Had Dunning, Bx 5606, Kirtland AFB, N.M.
87185 {505) 247-8591

Section I
Chapter & add "see CP #19 for

addition of stall cuffs

103-18 adapter.

[CPVD wepE &

on wing leading edges.”
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VARIVIGGEN NEWS -by Mike Melvill
NZ7MS has fiown approx 30 hrs since the last newsletter
and is performing flawlessly. Very few builders responded
to our reguest for information on VariV¥iggens; come
on guys. How about a first flight report from those
of you who are flying? For that matter, we would really
Tike to krnow how many VariViggens are flying.
1 have heard from a couple of builders; Ken Winter
has his upside down, and the sides and bottom are skinned
and he is applying Dacron. Orville Winfield, and Charles
Allen are both building the same main gear retract system
as in N27MS, and both report good results so far. Oryille
has completed his, but not installed it yet, and it
looks excellent. Incidentally my system has worked
perfectly for 1-% years, 260 hrs and over 320 Jandings,
with no maintenance. While on the subject of the main

gear sysem in my Viggen N27MS, which s now fncorporated AST e LE 'S??‘%J‘Eﬁ/‘?

as the standard system in the new edition of the VariViggen _ a

plans, here are a couple of corrections toc the parts §w 38 3 g.{
i ol

1ist and drawings as supplied to those of you who have Y
aquired the drawings for the new gear system from me. ;

The parts 1ist calls out 4 KPBA bearings,; this 'g".
should be 6 KP6R bearings. Add 2 pes drill rod 5f16 RSy
dig x 4=3/16 lony to the material Tist. On drawing ) ]
#3, spacer WDG4 should be .340 not .250. ME T mED 4 M }
Rircraff Spruce & Specialty are now able to supply P "T‘&A{?{&}E oTERD
all parts reqd for the new main gear retract system. . ‘:; . % ?é.ét'ﬁ

These are not premachined parts, some, such as the CD1145
viorm gear will reguire machining.

The 127 dia spinner (long) avatlable trom Rattray,
works well on the VariVigoen, as it ¢lears the starter
batter than a 13 or 13-3/4 spinner such as one from
a Grumman. Tiger.

Talked to Jesse Wright, the Viggen builder who
supplies precut canard, inboard wing, fuselage bulkhead,
and vertical tail kits. 1 had not seen one of Jessie's
kits before and I must say I was impressed with the

TR vitw of
EBHT vorkaly

gquality. If I was to do my ¥iggen project over, 1 would T . 1. .
go with Jessie's kits,just for the time it w0u1c’! save. i“. P -'&“%&
He atso includes a.very complete and helpful pamphlet. B P | S

~ Now, for "CP" 20, how about Some progress reports?
Also, we must try to have at Teast a couple of Vigaens
at Oshkosh 79. ' '

+OT Wik

INSTALLATION OF WiNg GUEFS - Refer to the sketches. CRO%S SECTION P
The cufis are a cambered leading-edge extension to the - '
wing airfoil. If this is a retrofit,sand the paint
off until patches of fiberglass begin to appear. MWe
did not remove the wings to ifistall the cuffs, but ik
is more convenient to do so. Nail the templates fo
the foam block and cut one L/K and one R/R cuff. Bond
the foam piece to the wing with wet micro. Be sure
the wateriine is level and the cuff is pulled tightly
onto the wing for cure. After cure, carefully remove i o

the excess strips of foam and smeothly cortour the shape T
back over the wing. The surface should not be Tumpy ; ﬁ\)gLei- %Mb

or wavy {see “CP" 16, page 4). Glass with T ply BID pangl vaite THE Holds &%

. S s . WIt : . oy Ok
at 45° lappng 1" onto wing skin and peel-ply edges, i G F 1S A S

ATter cure,apply featherfill or dry micro and sand entire Foba AT %L Doy CURE.

cuff toa smooth contour. Use 1 ply BID and flox corners:

to cover bare foam at the ends, . f—wa——amx
' ,,A.J‘“’f'—:—wip -

LuoeTH CofTouy

SEE FULSRE
TEMPLATES |\

CPRoID Pyb T o
- TR Bloeck
REMpuED HERE .

e o
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INSTALLATTION & OPERATION OF WORM-DRIVE NOSEGEAR - The
sketches below show the operation of the sysfem. The
NGBD armstravel 1567, striking the NG14 spacers at
each end of travel. It is over-center in the down position,
‘thus, landind Teads are not &ppTied to the worm gear,
The pilot's crank uses 10.8 turns for full travel, taking
five tO seven seconds. Previously you had to slow to
100 mph to extend the gedr. You can now extend it at
140 mph, however, the crank is hard to turn above 130.
When we first installed this system, we used it to lower
the nose with the pilot in the airplane.
until one time when the crank slipped, turned fast,
then caught. THe inertial loads failed the cast iron
worin gear. It s possible that “Cranking down" on the
ground would be acceptable with the steel gear shown,
But this is not recommended.

Use the plars chapter 17 procedure for installing
the NG30 bulkheads - The NGT4 spacers are the Same.
If your NG13's are installed, pop them out and bolt
in the worm drive assembly. Check the assembly fer
freedom from binding before installdation. It does ndt
have to spin freely, just not bind up enough to make
the crank hard to turn. If it binds, loosen the NG57
blocks and shim as required. The NG53 and NGS8 gears

" must be accurately positioned to avoid binding., Use

a gear lTubricant on NG53 and NG60. Note that four AN960-
516 washers are used to position NG58. One at the rellpin
end and three at the other end. NBG67 s a phenolic
block with a 21/g" hole drilled at a 20° angle. It
15 fastened to the instrument panel with fwo #8 screws.
Install the crank and tube dri11ing the hole for the
AN3-6A bolt with the ¢rank in the best position to not
block an instrument. Now, install the pushrod and adjust
its length so the gear is pulled snug up just as RG5O
strikes the aft NG14. Extend the gear and accept the
down position. If everything is installed property
the pivot for the nosewheel fork will be vertical or
canted bottom-forward slightly. :

If you want to Tnstall a gear warning; mount the
microswiteh so it is engauged by NGBLD or NGG in its
last 1716" travel., '

If you want fo mount small instruments in the center
piece, back-mount them. Make the hole in the panel
1.8" diameter maximum to Teave sufficient panel stiffness.

WOSEGEAR WORM DRIVE PARTS L1ST

Mo Regd.  Part No. Material

2 NG5S0 J254130N steel

2 NGS51 .250 202473 aTum

1 NG52 578 0.D. x 095 x 3" Teng 4130N
tube

1 NG53 Boston gear CD1145-machining

_ is required

2 NGE4 Boston bushing FB1012-4

1 NGS5 3/4% 0.0, » .058 wall x 5/16"
Tong 4130N tube

1 NGS6 . 125 202473 alum 2" 0.0, % 13"
I.D., x .125 Thiek

2 NG57 ' ox "x1" 202473 alum bar

1 NGES Boston worm HDYH

1 NGS9 MS20271B8 universal

i NG6D 5/16" 0.D. drill red 33" lodg

1 NGS1 378"0.0.x.035 wal 18" Tong,207473

2 NG&2 2" 0.0, x 3" 1.D. x .250 long
2024T3 alum

1 NG&3 375 0.D. x 5/16" I.0. x #" Tong
47130N steel slewve

1 NGhd 062 4130N steel crank

1 NG65 5/16" 0.0. x .035 wall x 2-1/8"
long 4]136N tube _

1 NGGE Macrome wood bzad handle

1 NGE7 Phenaolic block 3" x 1" x 3"

1 NGAS 3" 0.0, x .028 wall x 3/4" Tong

4130N steel tube

This was successiul

B onwbesal
TR M DR E

NSTRUMENT
FANEL

SEE WEXT T PARES
FOlR DRARINES.

"

NEW_EPOXY REDUCES SENSITIVITY.

WE have been testing 4 new epoxy system that is a
new development. by Applied PTastics. It is
formulated from completely different materials,
resulting in a toxicity ratirg of SPIQ, rather

than SPIZ of normal epoxies. It proiises to

result in dramatically reducing the incidence

of" epoxy altergy. Alse, ts peel strength, exotherm,
and water absoption s improved from RAE. ~ In

order todetermine its actual toxicity under the
conditions of VariEze construction, Applied Plastics
plans to send samples of the new material o
selected homebuilders who have experienced predictable
rash when using the normal epoxy. IF ¥ou have

4 Sensitivity probiem that prevents you From

using RAE, serid us a short léttér, describing

your sysmptoms, willingness to try the new

system, and to report on its resuits. We will
select a dozen individuals and provide them with
samples to try. :

TP NO 1D Py 7
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THANK YOU  1onvoon weramess m vur
VARIVIGGEN

™0 + TWO SPORTPLANE

VARIVIGGER WiTh
HoE 3

I

Ferfornance with Take off Bsf £4 Spee:l.f:.eatmns Canard Span/Area & ft/18 £42
150-hpyTixed. tlimb BOO fpm| Standard VariViggen Wing Span/Area 19 ft/119 £12
plich prop,groes Gruise ) lgu mph Empty Welght 950 1b.
wex.ght- Full Aft stiek 49 mph Groes Weight 1700 1b
Stanflard VariViggen Tanding . 500 TH

Performance with 150-hp. Climbd 1000 fpm | Specifications

special Performance Wings Cruize 158 mph

ng Spanfhrea 23. ? ft/125 ft2
Special Performance Wing Gross Neigh‘b 1700

PROVEN - DESIGN

Complete flight test ptmgram completed ;
600 hours dn pritotype with very little
naintenance: Won the Gtan Dzik trophy for
design eontrubation, Oshkosh '72.

STALL/SPIN' EAFETY

The VariViggen’s safe flying qualities have
been the subject of tedchnical. prézentations
for EAA, SAE, KOPA, & ATAA. Tt will not stall
or "mush in" like the camon dalta. At full
aft stick (43 kts) it will still ¢lirb 500 fpm

The prototype receivesd the Ownd Aviation safeq,?
trophy at Ochkosh 73 and the oustanding nese
design awend at. Oshkosh *'74

Confortable tandem mockpits, three-suitcase
baggage area, and an adeguate cruise speed
privide wawsual utility for a hamebuilt sirplane..
ITts umusual dasign turns routine travel into
"fun trips". Gas service and -other airport
services have been better too | Take it home;
it's read-towable with outer panels removed:

TNCOMPLICATED CONSTRUCTTOR

The basic stiucture reghiren few spacial teols
and can be built in a siwple jig. The: few

parts that have double~murvatire ave available
in fiberglass, ready to install. All machined
parts are also available, as well as. other prefab
parts.

EASY 0 FLY

Despite its uiigus appearsnce, the VariViggen
hae no musual or pilot-demanding flight
characteristics. It is easier to handle than
commntional aircratt, parucula.tly in

gusty. crosswind conditions

b3 FRDED OTSTHEIEE MRFRET VARIVICEEN DPARMS.
ATICEART SPRET & SPESIAUIY €0, 201 W,Trislise,

Box 414, Fillerfon, Ca 92632(‘714!87!}-7551
Varivigoen sproce kit, plywood K 5

aluninum and Fiberglase, (ktalcq cost 34

EEN BROCK MPG, 11852 Wesiern Ave, Staiton,
Ca O06ED (714)B98-4366

varlViggen prefabricated comicrents: all
machined parts, Catalog costs §2

THE ATRPLANE FACTCRY, 7111-A Bramdevista Ave,
Dajfton, Chio 45424
VariViggen plesiglass cenopy, (sﬂ) 45 18R

MANETT EXPERIMENTAL ATRCRAFT,
955 Grace S5t;, Elgin, I1 60120
£312) 741-2223

Variviggen nnlded . fikharglase parta.

GOUGEON BROTHERS, 706 Martin, Bay City
M 48736

VariViggen 1057206 expooy and 403 fibess
Bor wood eonstrtion.

e

GEQRGE EVANS, 4102 Twining, Riverside,
2509

JESSE WRIGHT (VariVigoen buildew]

7221 5. Coldrado Ct. Littleton,

o0 80122 (303)771-5140

Variviggen préfab wood parts. Send 50¢

VARTVIGEN TECHINIGAL REFORT - Oonplets tech
report describing the Variviggen two-place
gportplane. Includes specificatiois, pilot
report, dimensions, 3eview, stability and
perforrnance Flight test data. comstruckion ?:ﬁt.
description of car-top wind turel. 8% x 10
glossy thoto and curgent issie of rewslettér.
Prige. - SlD-.OQ -f-irst clags meil, $11.50¢ Air madilk

VARTVIOGEN CWNERS wmu. c:mplete operaticpalt
handbagk ' including rormel and emergency
progedures; loading operaticnal record keeping.
This marual is a mus't tor those close to firat”
£light. ) ] )
Prige - _%;ggﬂﬁ@t clagy mail, $7.50 Aix mail

"CHAARD PURIER" SUBSCRIPTION = A mewnlettsr _ .

designed with the builder in mind, Bghasis oo
distrubnting to all builders as many ideas,
improvensnts,; building tipe, phtographs, and
flight revorts as possible. Details-mandatory.
degirabla, and cptional changes to plans and

to owrers marual, A newsletbar subseription and
back ipswes starcing with CPR13 are mandatory for
those with Yariviggens under oomstxoction.
Tdeptifies new material sourpes 3= they becare
kniwn.  Published quarterly.

Price — 54,75 per vear Tirst class madil,

$6,50 aty mail overscas. Back issues, £1,00 ea,

VARIVIGGEN PLANS = SIND EDITICN. This is an
updated, revised set. of wiry comlate drawings,
and opnstruction manual congisting of a
boiand. ].1" X L7 . bock, contadining many phete-
graphs, hinte and inatretions based on actual
builders experience gver the past several years.
It oovers the éntive airplane, including the
engine mst.ﬂ__]_lamm, Fuoel system; and not
only covers the ofiginal standard wing in-both
alonimm and Foam and fidergiass cagposite, but
it alse. incluies tha canpoalts
G:b: Wing, ailerons, and nudders. The manial
identifies souroes for all resuired materials and
all available prefabricated parts and comronenta.
Price — 5165.00 first class meil, $177.00 Alrmail
overseas,

VARIVIGGEN F/C MODEL PLANS - Oonplete cmstriction
plans for the 1B% ~ size radio-controlled modal
airplane built and flown to evaluate VariViggen
spin characteristics, Resigoed for 4-channel
proportional radio eguiment and enging in ther
.35 to .65=cu inch size. S555-=a inch wing. area.

M1 balaa or fomm/balaa coratmition,
nanenvershle flying model with omxr.md.mg roll
rate, Alsc shoun are modificaticns reguired
for a control-ling midel (TO=ft lines, 190 .45
=ou inch engines)

Prige - $4,75 Eirst olass mail, $5.50 air

mil cverseas.

mutan
mgiggan 1ded noge Tn  Landirey
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actory

BUILCING- ¥, FAOJAVE AIRPORY
MOJAVE, CAUFDRNIA 93501
TELEPHONE 1B05) B24-2645

for list, Cp 19, pg 10




TODAY'S AOMEBUILT WITH TOMORROW'S TECHMOLOGY

THE AIRPLANE The Varifze fs & swall, bighi-performance home-
butle sportplane, It can be built f:m caw materialy costing
approximately $2600 (Lesa engine] in about 1000 men-hours, or
from prefab parts and eaterials, costing spprozimately §$4000
1o abdut. 600 mar~bours {dbout eight months spare time work),
Its structure is a sandwich of high-scrength fiberglass, usfng
low=denaity, ripid fosm as core material. The strocture is
fabricated directly aver the whaped ‘torg, thus expenaivie tosls
and moldy ‘dre not requiréd, Composite-sinduich structure ofe
fers the follpwing advantages over gonventionel wood or metsl:
lese conmtruction time requiring lesz skills, improved corrcsion
- resistance, improved contour stabllicy, hz:rer surface dura~
bility, dramitic reduction in hardware and number of parts,
easier to .inspect and repair. The VariEze uses the small four~
cylinder Continental zircraft engines, The d~235 Lycowing,
stripped of aterter and sltermator, is now being tesred and
should be avallable soon. The sirplans bas exceptional elimb
and cruige performance. It can carcy two people 100 niles at
185 mph ob. Léés then 20 gellons of fuel., Frontsear passengers.
up to &', M/250 1he and backeeat passcugers up te 6°,5%/220
The can be accommodated plus a modest smount of b-gggge in cwo
custom guitcases. The airplane does not have full dual controls,
but does bave a bBackaear contral stick. Due co 1ts small dlze
(only 67-8q.ft, wing area) it Is not the airplane for installing
© extra equipnent for IFR, night flying, etc. It can handle a
#imple electrical aystem with a slogle HAY COM and gyro Lndtzu-
ment, Theése zan even be powered with & =plar panel, thua elimi- .
nating the heavy alternator, The VariEre is recommended for
day-VFR operation only. Due to ite relacively high landing speed
{60 kEST0 mph) and small tizes, it im ncceptsble cnly for ampoth,
bard-purface runways, Ita stlhtllc_y and. overall flying qualicies
arve superb. Once trimped, it will hold actirude and level flight
"nands-off" évén In turbulence. Trim changes dite th power, gear
retraction, or landing brake cre all very small. Ire nnique
#erodynemic design allows Lt to he Flown with full efr-stick,
at less than 30 kaots, without & etall departure or lows of con-
teel, and withaut alcu:ude lads, The VariEze vaes the Iatest
-erodymmic featurea: NASA winglets, both wings crulse at bast
L/0, bagle arrangement provides stall pafety; stiff structure
pruvidu acpurate dontour matntenance, basic systend design
oliminites or conbloes complex control systems, which ssvea
swelght, vast and building bime while {néreasing reliability.
«rid lowering maifitenance. o,
THE TEST PROGRAM The. VariEze teat progrem was probably the.
nost extensive dnd ful ever ducted on & homsbuilt,
It Included basic £light tests for flylng qualities, performance
ditd systems, zpin and dive testa oo PAR perc 23 teqtiiremen:s,
static load tasts and landing: gear drop tests exceeding part
23 criteris, environmental/thermal tests on structural materialaf
components, sanufacturing gethods testing, sand wsny others.

THE FOMEBUTLDER SUFPORT The manufacturing msnval s a kiteral
mducation in using the waterfals and ia & deteiled ntep<by-itep
guide to construction using #n 1llustrated format not comeon

fn aircrdfe plans, The Hitén newilétter, "The Canad Fihaher,"
publizhed since mid 1924, updates plana, providgs building
hints, etc, Cuqslete gwners manual provides all necessary in=
fnmtion for safe inicial véoring and for normal and emergency
operations.
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BUILDING.- 13, AMOJAVE - AIRPOAT
PO BOXI656, MOJAVE, CA #5501
TELEPHONE 1805) B24-284%

VARTEZE DOCTMENTATION 4s availlable in six ssctions.

SECTION T ~ MAKUFACTURING MANUAL « Thie {# the cosplete sduestion
merual for eomposite materials and methods, also, the complete
plang wnd construccion minual for the encire: Vlruu axcept eng!.ne
ingtallation. The manual consisce of & 153-page, bBound, 11"k

17" baok plun oing lévger full aize drawings. It lncludnl 16&
photos, aver BOD deawinge and 1llusteseiins, and ovsr 65,000
words. The builder ie led, step-by=step rheaugh the antirs con=
struction of the alrplane. The manua! identifias sources for

_all msterials snd &1l prefubricacsd compomente, MNASAD approved

SECTION IT = ENGINE IRSTALLATION - Thia is & sef of drawings
and conatruetion smanual for the complece angine installation
including wount, bafflex, instrumentzcion, electricals, fuel,
exhaust and induetion systems, catb beat box #nd muff, cowling
inntaliation, prop and spinner.

SECTION IIA - Continenral AG5, A7, C25, €90, (=200

CSECTION IIC = LYCOMING ( 0238 = Nu acl:e;!u!’iea-

SECTICK IIT = ELECTRICAL = Thia is &n .optional {not regquired)
set of drawings and instailation instruetions for alsctrical
ByAcem. .

SECTION IV - ONNERS MANUAL - Thisz iz an operational handbook

and cheeklists, including sormal and smurgency oparation, detuiled
Elying qualities snd pérformance chirts, maintensnce, maiden
flight procedurs, pllot checkout, -etd.

SECTION V - FINISKING THE COMPOSITE AXRCRAFT = Applies not omly
to & VariEze, but. te other epoiy/composite afreraft. Includes
£illinglcmtnur1ngipm1ngfll V. barrfér/color and trim,

BECTIOR VI - LAMDENG BRAKE - Complete full eizs drawings for an
optional drag device. The brake dremsticilly increazas the aire
plane's glide mogie and deceleration in the flare, Without the
brake the &ilrplane A8 limifed to. ronways at Leasc 2400-ft lorig.
Wich it, runways dewn to 1300«ft long can be ueed with sppropri-

ate pilot proficlency.

SPECE 4 FERPURMANCE WITH XO0-HP CONTIMENTAL, FIRED-PITCH
PROF @ GROSS WEXGHTT

Take OFf 900 £t Range @ Max Cruise 700 i

Climb 1600 fow Range @ Econ Cruise 350 mi

Bax Gruiss 185 wph Min Spaed {full aft otlck) 55 aph
Econ Cruise 165 mph Landing Distence S0 £

Enpty Welght 560 1b Wing SpanfAres 22 2'/33 igtz
Gross Weight 1050 1b Cansrd Span/Aves 12,57 138

SPECS & FERFORMANCE WITH 75~-HP CONTINENTAL:

Tiéke O£f 1030 Econ Cruise 145 mph
Glimb 900 £pm  Empry Weilght 530 1b
Max Cruise 172 mgh Gross Weleht 950 1b

THE. FOLLOWING ARE RAF-AUTHORIZED DESTRIBUTORS OF VARIEZE MATERTALS.
AKD° COMPOMENTS. CONTACT THE DISTRIBUTORS AT. THE. ADORESSES SHOMN
FOR THEIR CATALOGUES AND BESCRIPTION OF ITEMS.

ALRCRAFT SPRUCE & SPECIALTY 00w or -MICES A[REW SUPPLY
201 W Trusiow Ave.Br 424 410 Pin

Fyllerton,: Ca. 92532 ALL RAW MATERIALS, Highhnd 11.. 62249
(4} 8720-7551 -CATALOGS COSTS 32, (618) £54.7447

KEN BROCK MANUFACTURING, T1852 Western Ave, Stanton, £a. 90680
(714 898-4366;. Prafabricated componsnts - wing attach assembly,
nosegedr michined parts, contrdl system <oegonents; fuel caps,. en-
gine mount, rudder pedals. Catalog costi $2.

FRED JIRAN GLIDER REPAIR, 6 Mojdve Airpert, Mojawe, €a 93501, (B35)
B24-4558: Prefabricated components - cowling, fuel tanks, wheel
pants, mélhigear § nosegear struts, strut cover & noseqesr box. Send
SASE with 3-0z postage for brochure.

THE ATRPLANE FACTORY, 711X Srandtvista, Deytom, Gh 45424 {513) B45-
9372 or 233-7754 - Camopy,

H.C. COMMUNICATIONS, Bx 2047, Canpgd Pavk, Ca 91306, [213) 882-0422..
Custom COM & NAY VHF antennaes:

CP 19, pg 11
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Rutan Aircraft Factory
Building 13, Mojave Airpeort
Mojave, CA 93501

first class mail

The number which appears on your label before or after your name,
is the last newsletter issue which you will' receive and requires
you to renew to receive the next issue. If your label has a 19
on it, then 19 is your last issue and you need fo renew.

" PLEASE STATE THAT YOU ARE A RENEWALN 1 9



