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IRAF ACTIVITY|since newsletter 8 has, again,
been hot and heavy, All flight tests and
ground tests for the VariEze were completed
on May 20. The massive job of preparing
and laying out the VariEze manufacturing
manual wae done on a gix to seven-day week,
10 to 16-hour day schedule. The basic man-
ual (section one) was delivered teo the prin-
ter on June 15, We are currently on the
came type of busy schedule, trying to com-

. plete the owners manual (section four) and
the Gont%nental engines installation (=mec-
tion ITA), before we leave for the 1976
EAA convention at Oshkosh, Wiscensin,
Because of our high work load now on these
items, we must ask you to continue to observe
our "Saturday only" policy as far as vis-
iting RAT to =zee the VariEze, at least un-
+il after Oshkosh. We will be closed for
the Oshkoah trip from July 23 until August
13. Any mall orders received at RAF after
July 22 cannot be processed until after
“August 13 and, of course, there will be neo
Saturday democ on July 24, July 31, or
August 7.

- Since November, we have
had the weekly open house at RAF every Sat-
urday, starting at noon. These demos start
with a briefing at our building (100 yards
S.E. of the tower building on the Mojave
alrport), a question/answer period, then
a flight demonstration of the VariEze,
followed by a brief structural demo in which
we build a portion of the airplane to show
the composite sandwich methods. The demos
run from two to four hours. In the 31
weeks we've been dolng this, the VariEze
hasg flown and given rides on &ll but twe
occasions: once due to rain and once when
we had taken the airplane to an airshow.

We have never cancelled a flight demo due

to an airplane protlem or due to the severe
wind gusts that occasionally ground most
light alrcraft at Mojave. .
_ We will probably continue to give the
Saturday demo after we return from Oshkosh,
and will probably extend it te provide more
time for the structural demo. Be sure to
call ahead to confirm that the demo will be
given, since we will be scheduling composite
structure seminars in other cities and may
be gone on some weekends, If you would like
to hogt = seiminar, please wait until after
Oshkosh, then contact us, We'll include

a seminar schedule in the October newslet-
ter.

NEWS OF THE VARIVIGGEN AND VARIEZE PROCRAMS
(very vig-in) (very easy)

NEWSLETTER SUBSCRIPTION ~ $4.75/
OVERSEAS SUBSCRIPTION - $6, 5o/yy§
BACK ISSUES - $1.00 each

We do plan a daily construction de-
monstration in the synthetics workshop at
Oshkesh for VariEze builders. VariEze forums
at Oshkosh this year have been gcheduled for
Monday, August 2, and Thursday, August 5.

A gaﬁiviggen forum will be Wednesday, Aug-
us .

[VARIEZE FLIGHT TEST PROGRAM]- N4EEZ, our
Continental-powered prototype, has undergone
one of the smoothest prototype test programs
we have seen. In only two months and one
week (March 15 was first flight, tests were
comgleted by May 20), the aircraft completed
an 85-hour test program which included de-
velopment of the engine installatien, all
other systems, flying qualities optimiza-
tion (all cg's, 211 weights), performence
determination (with several propellers),
dive tests, spin tests, and envirornmentsl
quallfications (110° ramp temperature, 16,000-
£t altitude cold socak, taxi/take off/landing
in wind zusts to 45 knots).

No major problems were encountered
during the tests. Modifications made as
a result of the tests included nose gear
retraction/extension gystem redesign, ad-
dition of roll trim {VariEzes now have
three-axis trim), addition of a parking
brake, modificationof air inlet configura-
tion to optimize cooling, simplification
of exhaust system and optimization of pitch
and roll control system ratios. It is in-
teresting to note that throughout the com-
plete test program of NAEZ and N?7EZ, there
has been no structural rework or modifi-
catlon required. This involves two airplanes,
over 13 months testing, and 350 flight hours.
This is quite unusual; generally = proto-
type of -a new design (even a conventional
structure) will indicate a Tew marginal
or weak areas that need local beef up/re-
design/adding fasteners, etc., sometime
during its tests. With the VariEze, we
have used new materials, initially unfamil-
iar to us, and new construction methods, ete.,
but have found them to be so durable in
gservice, that no failures or degradation
was found that required redesign.

SPIN TESTS - FAR 23 certification criteria
require aircraft to meet certain spin re-
covery requirements in order to receive a
type certificate. This is not required
for a homebuilt and many homebuilts have

not been through any formal spin testing
program zt all.
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One primary reason the VariEze was de-
signed as a canard configuratlon was to re-
duce the sugceptibility to departure fron
gontrolled flight and unintentionsl epins.
Conventional airéraft are 8o poor in this
respect that stall/spin is the most common,
fatal accident cause, A contributing reason
is the PAR regulations, themselves, They
are very speeific in spin Fecovery re-
quirements (after a one-turn spin, non-mero-
hatic aircraft must recover within one ad- )
ditional turn, with recovery controls applied),
but only locszely subjective with respect
to spin susceptibility. If specific resist-
ance to departure and apin were required,
as it now is for military aircraft (MIBS-
8369 .1), few general avistion aircraft could
qualify, making alet less traffic for Vari-
Ezén!

The VariBEze is designed such that the
canard reaches its maximum 11ft at an angle
of attack several degrees below that for
maximum 1ift of the main wing. Above the
maximum 1ift angle of attack for the canard
(1% to 15 degrees) the loss of canard 1lift
produces a sirong nose~down moment, The
regult ig that the aircraft limits itgelfl
te 15 degrees and canmot bhe forced above
that angle, regardless of ©g. The airecraft
also is deslgned to have excellent direc-
tional stability, @ihedral effect, and rud-
der control at and above 15 degress angle
of attack, thus the airplane is not suscepti-
ble to: the inadvertent deparfure and spin
common to most conventional sireraft. ‘

The normal operational range of angle
of attack is one degree (high speed cruise)
to 10 degrees (flare to land at 55 knote).
&ngle of attack values gbove 10 degress
are not required feor any normal operation,
but were tested to assure the safety and
recoverability, if the pilot inadvertently
exceedd 10 degrees,

The pilot for our spln tests was Peter
Lert, an experienced pilot, who makes his
living as an aviation writer for "Alr Pro-

ress” magazine, and who is light enough
{135 1b) to allow aft-cg testing. The fol-
lowing 1g a sunimary of the results of the
high angle of attack teating:. The Vari-
Eze owners manusl will have complete de-
tails, __ T

The VariEze's "stall* consiats of any

one of the following, in order of prevalence:
1. Stabilized flight (climb, level, or
descent, depending eon power setting) at
full aft stick at about 48 knots. Below
51 knots there is a very definite incresase
in the aft stick force, such that the pilot
has to pull noticeably harder on the stick
to get below 51 knots. Below 51 knots,
the aileron control degrades, but rudders
8till provide excellent turn control,
even at full aft stick. L
2, Occaelonally, particularly st forward
eg, the airplane will oscillate mildly
in pitch after full aft stick is reached.
Thig is a mild “bucking” of a very low
smplitude, one to two degrees and about
one-half to one "bButks" per second. If
the full aft stlck is relieved slightly,
the bWicking stops.
3. Occasionally, particulsriy at aft cg,
the airplane will exhibit an uncormanded
Dutch roll, a rocking back and forth of
the wings in ro¢ll. The rock, If it exists,
will be mild and sometimeg divergent,
reaching a large roll (30° bank} by about
the fourth or fifth cy¢le., The “wing
rock" can be gtopped immediately by re-
laxing off the full aft stick stop, or
bytys;ng the rudders to counter the rolling
motion.

At any time during the "stall,” power can
be set at any position, or slammed to full
or idle, without effecting the stall éhar-
acteristics. There is a small roll *rim
change due to power and a v slight pitch
trim change; neither effect %ﬁa aircraft's
controllability at sustained full aft stick.
At no time did the aireraft experience a
departure from controlled flight. :

Atcelerated &talls to three-g and steep
pullups to 60~degrees pitch {min speed,

35 ¥knots) were done at full aft stick without
any depsriture tendency.

Intentional spins were attempted by
holding full aft stick and vsing full rudder,
with all combinations of alleron control,
and at all cg positions, Thesé controls -
were held threugh 360 degrees of rotation.
Full aft stick and full rudder results in a
lazy spiral which eénds up in a gsteep rolling
dive at 3+ g and 110 knots. At any time,
the epiral can be immediately gtopped by
removing rudder control and a completely
straight-forward recovery canbe made,

That maneuver ig not a spln, since at no.
time is {he aircraft departed from control-
led flight, If the above maneuver is done
at aft ¢g, the rotation rate is higher,

80 the lazy spiral 1s more of a slow snsp
roll., However, even at aft cg thé recovery.
is immediate when controls are neutralized.

OTHER FLIGHT TEST RESULTS - NUEZ has demon-
gtrated take off and landings in croaswind
components ag high as 20 knots and aztis-
factory taxi {all quadrants), take off,

and landing in guaty winds to 45 knote.
NLEZ has aiso flown through very heavy tur-
bulence in a rotor cloud under a triple
lenticular in which g excursions went from
-1 to +3.5 g. The red line speed has been
opened to 262 true/220 mph indicated, a
comfortable margin (exceeds FAR part 23
requiremente) even for the largest engine
(100 hp) which can cruise as high as 200
true/176 indicated (at 7500 ft). Damping
of all controls at the dive speed ig excel-
lent: and similar to low speed, If, at a
later date, we have a reguirement %o extend
the red Iine toc higher speeds, we will do
BO.
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.- Cooling onthe ©0-200 has been
excellent: Ground cooling is better than
most factory-builts. At = recent flyin,
we had to s8it in a long line on a hot ramp
awaiting take off Tor over 30 minutes,

Many of the factery-builts had e &hut down
to aveid gver heating, bui NYEZ's temperatures
gtayed under the normal values for cruise.

The 0-200 Continental engine has been trou-
blé-free, requiring no modificatlens, adjust-
ments, or unusual maintenance. This has not
been true of ocur YW installation on N7EZ.

We have flown the VW VariEze a total of
about 280 hours {two different engines),
which is glet of flying fo¥ one yeaF for a
Vi homebuilt, We have had its cowling off:
an averageé of once per five Flights, though,
making minor carburetor adjustments, try-
ing to find 0il leaks, adjusting or repair-
ing valves, cleaning plugs, checking the
magneto coupling, tightening loose bolts,
etc,, etc. The VW-powered VariEze has never
had an inflight power failure, but it has
twice had to be landed within a few min-
utes or it would have had & failures once
due to low oil pregsure, another times due to

~an lmpenfling failure ¢f the prop hub/ex-
tension. We have conducted an informal
survey and found that our VW experience is
quite similar to others, who have high *time

Feor this reason,

and because of the high cost of operating
these engines, we are not preparing the sec-
tion IIR, YW engine installation, at the
present tlme. This section should be made
available by October as We gain some mére
reliability experience withthe engines and

after the resulte of sotie Turther tests.
Those of you who plan to use a VW do
net-have to delay your project. The engina
instgllation i8 done during chapter 23 (of
25 chapters) of section I. All items inmvolv-
ing changes due to engine installation are
in section IIA or IIN.
an engine or haven't declided which type you
plan to use, we suggest you get only see-
tion I and go ahead and start building.
Chances are, you will find the right erigine
at the right price before you get to chapter
23

choice of four 0-200'=z)

If you can't find

Frankly. when we went shopping for an
@-200, we couldn't find one. We let sever-
al people know we were looking, then all of
a sudden several weels later, we had our

When searchirig

through "Trade-A-Plane" for engines, don't

look onl
you can

at the engine section. Quite often
Uy a wind damaged Champ or Cessna-

150 with alot of time left on the engine for
less than a uged engine! ' '
We get alot of questions concerning

the availablility and cost of engines. We,
of course, are not in the business of engine
aistribution, however, to give you an idea
of the current market, we have made up the
following table, based on available prices
from vehdors, "Prade-A-Plane," and magarine
adzs. Cost per hour is
not including fuel and oil.

basic engine cost,

ENGINE 1 2 3 y 5
TIME AVAILABLE OUTRIGHT| VALUE cos ENGINE
TILL REXT OVERMAUL COST OF TO CQST PER
{REGULAR USE - FOR ENGINE OWNER HOUR OF
300 HR/YR) ENGINE | AFTER |( 2 - 3 ) FLYING
{ RUNOUT
AB65/475 QSMOK i 1200 hr 81300 oo r & goo %Q.Eg
A_5§A2§ hal £~ runcut 600_hr m;%’sae Do L 2 kop Q. 6F
€85/C60 OSMOHL - 1200 hr 1900 e I1zon $1,00
CB5/C90 half-runout | 600 hr $1900 | & van S 600 o $1.
gegog-gggoﬁ gog hr FRT00 21600 -*3@&&- $1.722
= OH 1600 hr 3000 1200 1856 _$1.13
0-200_half-runout. 800, hr B EX T LS L TOCT
Top of line 00 hr? 2600 1 & 200 $1800 $2.25
Vi _conversipn —_— : : — : . i s <.
"Low coEt" 100 to $1300 | $ 200 $1100 $2,20
VW conversion 600 hr?

PROPS] ~ We have tested several.propeller

types and studied sgeveral others,

the best prop has been the lightest and low
est cogst - z fixed-piteh, all wood, two-
blade, with plastic leading edge for raih
erosion protection: These are available

through several vendors,

The owners man-

ual {section IV) and section II will speci-
Ly prop sizes, specifications and recommend-
ed venders for all recommended engines.
The three-bladed prop tesied, resulted
in less take off, climb, and cruise perform-
ance, as compared to the two-bladed props.
We do not plan teo request our distributors
te stock propellers. The reason for this
is due to the large number of engine sizes
avaiiable, and different prop extension con-
figurations; it is better for the customer
te deal directly with the vrop manufacturer.

Fortunately,

Those of you whe are in a Tush to be flying
a4 VariEze as soon as possible, may hot want
to wait for section II 4o put in an order
for a prop, eince props are one of the hard-
est things fo get without waiting several

months. Thus, we are

providing sizes and

manufacturers for the 0-200 props we've

tested. These are 1i

sted beléw. Other prop

manufacturers may also be able to provide
adequate props, Refer to the owners manual
for prop sizes on other than the 0-200 en-

gine.

Teds Custom Props
9517 Airport Way
Snohomish, Wa, 98200
56" diz 70" pitch
VeariEze SAE#1 Tlange

Bill Cassidy

4652 Montview Blvd.
Denver, Co. 80207
58" dia 67" pitch
VariEze BaFE#1 flange
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Maximum speeds for the above props is
identical. The Ted's prop provides a small
edge in takée off and climb. This is back-
wards from what you would think considering
the diameter and pitch values, the blade
design veing cvongliderably 4ifferent on the
twe props. : :

ETHRACTION] - We told you in news-
Tetter 8, that we were making a major change
te the system that retracts and gxtands thg—
nese gear, to incorporate a jacking mechanism
to give the pilot a better capability of
ralsing and lowering the nose for pgse-down,
parking with the pilot aboird., This system
was built and installed in NYEZ, however,
like the four other mechanisms used before,
it was not satisfaetory. It did allow the
pllot to jack the alreraft wp to level after
entry, but the work reguired for him to do
this (600 ft-1b) was still objectionable.
The spring systems (rneedsd to pull the strut
up in flight) and the reversing system
made the complete package toc complicated
and time consuming to build and maintain,
We found that we had more complexity in
the nose gear retiraction system than in
the entire pltch, roll, and yaw control
systems combined! This was cbmpletgly
against the design concept of the airplane. .
: After, again, Dbacking off and taking a
look at the problem, we foind that it is con-
siderably egsier to 1lift the airpiane's'
nese up from the nose-down parked pqgitlon,
lock the gear down, then enter the airplane
by climbing over the side; like we do on
the VariViggen, using a kKick-in step in the
fuselage side. This zllows a very sgimpls,
lightweight pughrod system to work the gear
up and down, and allews an instant-acting
inflight retraction/extension. The desizn
and installation of this new system in NYFZ
took only one day. -

It consists of & single pushred to the zear .
strut from a knob at the instriment pahel.
The pushrod 1s bBolted to a block which slides
in guides such that it 1locks up or down by
locking the knob inits lowered position,

We have been very pleased with the new
system; it has required no maintenance and
appears to be one that will not give problems,
due to its simplicity. Retracticn of ths
gear in flight consists of moving the knob
out of ite lock, raising it and pulling aft
6", then locking it in its lowered position.
(one smooth motion), Retraction/extension
forces are onhly about 5 1b since airloads
balance the gravity loads, Ground operation
of the gear Tor nose down parking works as
follews: back seater and suitcases go in
whilethe nose is down. Manual erigitie gstart-
ing is done while nese down on the rubber
bumper {(no chedtke or tiédowns are required
for manual start by yourself), The pilet
then walks t0 the side of the cockplt, un-
locks the -gear knob and raises the airplane
to a level attitude, This is easily done
by grabbing the lsading edge of the canard
and 1ifting (requires only about 30 1b,
even with the backseater ir). The pilot
then locks the knob and uses the kick-in
gtep to ¢limb in. We have modified the yaw
trim system tosalse provide a parking brake
te keep the airplane from rolling (while

the pilot climbg in) if the airplane is parked
on a downhill slope. The new nose gear system

now compliments, rather than digtracts firom,
the overall design philosophy of simplicity
and low maintenance,

(YARIEZE STRUCTURE]- To certify an alrcraft
for production, YAA requires the manufactur-
er to load the flying surfaces to 150% of
demign limit load. After that loading, it
is acceptible for the surface to be damaged
beyond repair, but it must be in a condition
to allow a safe lamding. To demonstrate

the structural adequacy of the VariEze's
vwing and attachment, we had scmeons, who

had ho previcus fiberglass construction
experience, bulld a wing from our plans. -
We mounted that wing in a tést fixture and
loaded 1t to over Z00% of design limit lead,
The wing had absclutely no damage, noi

even the tranasverse matrix cracking that
occurs with composites at about 2/% ultimate
load! Just for kicks, we rounded up eight
pecple and had them all stand on the wing -
that was a8 many ag could crowd onto the wing,
but resulted in much less load thanthe for-
mal test done with lead shot bags.

Structurally, the Eze has come very im
portant advantages over conventicnal metal
or wood: greater redundancy, less sucepti-
ble to ecatastrophic failure due to fatiszue,
less susceptible to coresion or deterioration,
higher safety factors, ,easier to inspect
and repair and less susceptible to surface
damage. With proper ultra violet protec-
tion (28 shown in VariEze section V), the
composite structuré should outlast metal
or wood in any type environment.

Do_not compare the VariEze's glass/
foam/glass sandwich structure to the methad
uged on the KR-series, WAR-series, eotc,

The YariEze structure deoes nct use foam te
transmit primary/secondary loads, does hot
mix materials in a mander té result in ther-
mal stresses, doesnot mix structural mater-
ialg with highly different modulus of elas-
ticity, does not seal off internal wvoid

areze where moigture can collect, dees not
have any bare foam surfaces that can Tlex

and fatigue the foam, does not use a low
modulus skin thet results in high foam stres-
sed, does not use inadequate skin close-

oute at trailing edges znd joints, etc.

If you are not familiar with the structupral
techniques used in advanced composite sand-
wich design, you are in for some real surpris-
es8 wheh you see the VariEze manufacturing -
manual. Don't expect the structure to even
remotely resemble anything you have seen

in any homebuilt aircraft!

You are going-to be building sandwich
panels, joints, local reinforcements, at-
tachments, spars, compound curves, etc.,
very similar to those used by large manu-
facturers for new military fighters and
portions of new airliners, The methods to
Tabricate the parts are quite different
though, slnce you will be doing the work with-
out special equipment and tooling.
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- You will find a sheet enclosed
with this newsletter that describes the
five-sectlon packege of VariEze documentation
that is now being made available. Seciion I,
the manufacturing manual {composite edncetion,
complete plans and construction meanual for
the YariEze, except for engine instsilation),
15 the major bulk of the décumentation.

This section was delivered to our printer on
June 15 and should be bsck, ready to mail

out by about July 1. We have completed

the draft of section IV, the ewners manugl,
and will have it printed and ready %o mall

by about July 10. We are zles making a
gtrong attempt to complete section 1I4
{Continental engines instailation) during
July. Hopefully, it will be compleled be-
fore we leave tc attend the EAA conventiocn

at Oghkosh. If its not done by them it will
not be ready to deliver until late August.
ectlon ITI (avionics and lighting) =nd
section V {finishirg) will not bé completed
until September. Section ITB (Volkswagen
engines installation) should be completed

by Oetober. '

PRICING PHILOSOPHY - VARIEZE PLANS - We

think that its of some interest to discuss

the items considered in detesrmining the price

te charge the homebuilder for his set of

plans, Plans pricas for other homebuilts

vary from juat a few dollare over printing/

handling coets, to several hundred deollars.

Designers who sell plans for a small amount

over direct costs, in order to sell thousanda

of sets of plang, generally find that they

have eold the customer only the stack of

.paper, but not the service of apsisting

him to assure hisg succesas in complehng hie

project. Often, designers|

will put an extremely high price on a st

of plans and will thus receive ahout the

same income, but have alet fewer customers

to agsigt. Sometimes a designer will do

this to quickly recover development costs,

without planning a long-term support program.
The VYariEze plane have been priced %o

compliment our entire program of support-

ing each homebuilder’s project to assure his

success, and to provide @ return on our

investment in developnient cdgts within the

next tws years. A&bout $50 of each aet of

plang wold, goes directly towsrds paying

back the $100,000+ required to develop

the design. We are beth quite fortunate that

that the airplane was developed, tod complets .

hemebuilt: program, for this relatively small
sum of money. If any major problems would
have been encountered, such as engine/prop
compatibility/reliability, or spin charac-
terietics,; or struectural failures, etc.,

the development costs could have been con-
giderably nigher. It is not uncommon for

a new design to regure three or four times
or even 30 times that amount by the time

it §ggg§§§£gllx completes the testing we hava
finlshed on the VariEze. It is not unusual
for & hew desigh, particularly one with mar-
gindl structure or systems, o end up cost-
ing o much for development that it is never
gatisfactsrily completed. This is why it

ig impossible to market an aircraft before
i%s development is completed. )

_ You may nete that the VariEze plang are
higher cont than some of the other small,
gimple-airplane plans. However, conzidering
the fact that they incluwde n complete educa-
tion of the materials and structural methods,
and are & fylly illustrated step-by-step
manufacturing manual, they are astually
guite inexpensive; for example, when com-
pared on a page-for-page, word-for-word,
phote-for-photo, or drawing-for-drawing
basis, the YariEze plans cost less than
one-third the price of the KRZ plans.

VAR \TERIALS/COMPONENTS DISTRIBUTION|~
Okey, this ie 1ty +the big secret is out!
The distributors we have been working with
for the last nine months on the VariEze
progranm are listed on the last page of thie
newsletter. Included in the list are the
general items of the bill of materialwu that
they stock, Unless you are in a big rush,
wait to get your plang before contacting

the distributdr, Your plans huas the complete
bill of materials with each item specified

as to its use and availability. Both the-
najor raw materials distributors (Aircraft
‘Spruce and Wicks) sare presently preparing
Thew catalogs, which ligt the specific Vari-
Eze materials. Them catalogs will bé availa-
ble from them in early July.

We have been indicating to you in re-
cent menths that the distridutisn system
will be able to supply all materials and
cemponents on very short notice; because
of thelr stocking items ahead of tims.

They have done an excellent job imn this re-
Epect, but the apparent initial demand

for the VariEze may have exceeded ocur ex-
pactationg. Certain items and materisis
may initially be in short supply and come
delays are new anticipated. If yeu are plan-
ping to bufld your aircraft Iin & rush- over
the next few manthe, we suggest that you
get your orders in immediately for the fol-
lowing items, Thess are the greatest po-
gential "bottle~-neck items that we. can fore-
se¢ at this time. Foams (manufacturer‘'s
recont epacification revieions have delayed
early high volume stocking), wing attach/
quitk-disconnect fittings”(ﬁrocki.and land-
ing gear strute(Jiran).

FOREIGN customers who are interssted in
making volume purchasses to minimize import
futies ard shipping costs should contact
the distributers directly for volume pur-
teedng  informationh, The distributors are
eéguipped t¢ handlé this type of order.

VARTRZE QUESTIONS/ANG - Thanks so much
for those of you thai have had the patience
to wait for the newsletter to get your ques-

. tlons answered. If you have & question you

need answered Yight away, state it, with
room for bur answer, and include g self-~
addressed, stapped envelope.

a. M{'wife ia 6 ff, 5" tall - can she
fit in the back seat?
&, The front seéat allows "stretch out”
comfort {feet in front of the rudder ped-
als if you desire) for pilots to 6' 7%
afid 210 1b, Back sest is comfortable for
ilots® passengers up to 6' 5% and 220
Y. In fact, those of you who were
at the Watsonville fiyin, may have aeen
a 6' 9", 210 Ib mah get in the back
seat, with the two full sultcases.
Hig comment - "relatively comforaiable,”
Even he was not pressed up against the
canopy. :

Q. Cafi one person remove/install the wings

_ and canard? ) L .

A, Yes, the specific procedurs iz'in the
ownerd manual. It takes one tool and
about two minutes per wing/canard.

Instead of trailering, we suggeat you
remove one wing and store your aircraft
under the wing of 4 Cess=na in & T<hangar
or in an unused corner of g larger hangar,
In this way the availablilty and high cost
of hangars cante avoided and the biz jeb
of tieing dewn on a trailer is avoided,

R+ What percent of construction work re-
quires wmore than one person at a time?
A, Heoguired, about 19%; desired; about 0%,
Q. Csn a 197-1b, 160-horse power engine be
A gsed in a YariEza? ’
a [+ 19

Q. Will you offer éual controls?

A, Ve plan to develop dual cortrols later,
possibly this winter., I%'s not as easy
as ope might think., It will greatly
complicate the control system and may
elininate orie suiteasé. The Eze is
easy to fly and pilote can Be checked
out safely 1f they follow the owners
manual procedure. Its hands-off flying
qualities lowers the need for backseat
¢controls for pllet fatigue relief.

%. 'Is an intercom necessary?

&. No, pilot and passenger can easily con-
verse in a hormdl level of conversation
at crulee power settings.
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How does = composite airdralt behave

in a fire? .
First of =l},the YariEze's Busceptibil-~
ity to an atrframe fire is far less than
the sverage light plane. The flow of
#ir through the engine area is af+t and
up, so an engine-area firs is drawn
away from the sirframeé, rather ‘than
being impinged upon the firewall as incmh-
ventional installations. Also, the fire
which results from a crash is generally
due to oil or fuel being ignited by
gparks from s%eel on rock, etée. The
Ege's fuel tank durability and fuel
line routing is a plus factor. The lack
of ateel itemsz that can cause a fire's
ignition souree, ls also an advantage.
Now, if a fire does exist, the rzte at
which burning progresses in the glass/
foam/glase sandwich strueturs, ranks
bgtween an all-metal airplane and a wood
or fabric airplane.

Minimom size door im ~the shop to hatch

a finighed V.ariEza?

If you leave the main gear off until

after the alrplane gete out of your shop,
a 30-inchx68-inch door or window is enough.

Q. How do you alr-start a VariEze without
glectric start? .

A, Due to the high pitch of the prop, the
engine windmille at all speeds down to
abeut 60 Xnots,

ST . TR e
We are probably going to hesr alet of an~

gulshed cries from would-be engine develop-
ers, but we are taking & hard line on “other"
engines in the VariEze. We have had many
calls and letters from people warnting to
install 511 kinds of converted boal, show-
mobile, auto, turbscharged trash compactor,
ete.; engines in a VarikEze. Also, there

is an interest in all kinde of unproven
modifications to the VW (fuel injection

turbecharged,; electronic ignitien, etc.}.

Frankly, we're scared Btiff by this. Alr-
craft engine development im a very risky,
horribly frusirating, =nd enormously ex- .
pengive business. Please don't kid yourself
into thinking that you can do a success-

ful engine development program in order to
gave moriey! Please don't kid yourselfl and
think your new engine conversion isn't going
to fail a few times during inifisl Tlight =
testing, Even a professionally trained,
educated, and experienced engineering or-
ganization with a barrel of money, can't

do these things, so don't try it in your
garage. More over, don't believe anybody

" who says he capn do it fof you, unless lie

can show you excellent maintenance records
taken during hundreds .of hours of
with thé engine. o )
We are very much afraid that if a lot
of homebtilders start trying to develop
new engines of homebullt airplanes, that
EAA*E dccldent Fecord will look horrible,
When that happens, look out for the FAA to
really clamp down on homebuilding. We
‘have gotten warning indicatioris that this
situation is dlready bad and getting worse.
Dolrg engine developmént on an amateldr-
built airplane hurts everyone of us by far-
ther andangering the lenient rules that
we now have. Pleage don't do 1%,
This isn't to Bay that some very good
engiries aren't hiding out there, waitihf
to be developed for aircraft use. We wish
the vest of luck %o thoseé who have the fund-
ing, ability, and ambition 4o do the jeb
well, Doing =n engine development job well,
impliee that you have the professional ethice
not 4o endanger the hard won privileges
of others. -
Now, Lf you have an engine, it looks
good to you, and you really want to prove
it eut for airecraft use, here's what you
des  fly it. There lg no substitute for
flight experience. Not Ln a homebullt,

Q. Cabin heat? .

A. Drawings for cabin heat are included in
section 11, however, dus to canopy radiant
heating and the excellent ingulatlon of
thé sandwich structure, cabin heat is
net needed for dsy-YFR, even at cold out-
side temperatures.

CAN T get color photos of the VariEze?
RAF has none for sale, however, Jim Jef-
fried Frediictions, Ine., hag been up
taking photos of NYEZ and has expressed
an interest in making & color photo set
avAailable for =male. Contact him at

Box 14, Santa Pauls, Ca. 93060, for
details.

I

e

Q. I have = 900-Tt g;gss_strip out back.
Should I bulld a VariBEze to operate out
of it - it's 2 1ittle rutted in the
winter. o

A. No. Buy a Cub or build = Volksplane.
Lift off speed and landing epeed of a
VariBze 1s 55 1o 60 krots (63 to 69 mph),
which takes 1t out of the "backyard patch®
catagzory. We have increased the tire
size from the prototype Eze to help ite
rough field capability, but the 55-knot
touch down is definitely not recom-
mended for your pafturé. The beat ruls
is this: "If you would operate an Ameri-
can Avigtlon Yanktee from your field,
it's okey for = VariEze!

thought! Get yourself-a Cub or Champ that
is a very forgiving airplane, easy %o land
pafely in & pasture. You are going tc make
several emefrgency landings, 80 plan .on it.
If thinge really get bad and you have to
plant your test vehicle in the trees, then
for FAA 1t's Just another Cud that crashes,
fiot a homebuili, Also, you can buy another
Cub and get your test program rolling sgain,
guickly. If you had used a homebuilt you
would have to build another airplane instead
of getting on with your engine development
work, Once you get your new ehgine working
like you think it should, fly the pahts

off £%, maintaln detailed maintenance re-
cordsy, and find out just how well it realiy
holds up over a full _overhsul peried.

Find eut how much it really costs you %o
fly each hour, considering initlal cest,
operating coste, maintenance, replacement,
and everything else. We once participated
in a "low coat® engine program where the
initial engine cost was less then 10% of
the 100-hp Continental, but taken hour-
for-hour_of service, the cheap engine coste
‘more than elght times asg fchkl Remember,
an aireraft engine is the very gefinition
of dependability and reliability, Aan sir-
craft engine must tolerate abuse and s+till
keep pumping along.

Right now there is a promising losking
angine powering a Cub that is being consider-
ed for ssction IIC of the VariBze manufac-
turing manual., The gsntleman behind this
effort was originelly going to do his devel-
opment testing in a hemebuilt Cassutt racer.
Fortunately we were able to talk him into
using thie Cib. During the inital flights,
at least four precautionary landings had to
be made (this is perfectly normal in ini-
tial T1ight tasting new engines). In the
Cub, it was no eweat; in the Cassutt (high
wing loading, fast on landing, high raté of
descent)y it might have meant a broken air-
plane, possgible injury to the pilat, and
ariother statistic to hurt our EAL safety
redord. These fellows are te be congrat-
ulated on a very sensible, professional, -
and ethical test appreach. Now we Fust
hope that they are successful, o we csn
have dn alternative to the Gontinental, .
but even if they aren*t, they will have
helped to prése¢rve the good name of FAA
and the freedoms we now have.
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VARIVIGGEN ACTIVITY {~ The VariViggen portion
of this newsletter is quite short. We haven't
heard much from you VariViggen builders late-
Yy, and no onz has noted any plang correc-
tione since newsletter 8. I guess you
are all bugy building! I understand that
at least three VariViggens are nearly comf-
pleted and we hopeto have some first-
f1ight reports in newsletter nc. 10, Let's
hear from youl! Ken Guscbtt (S/N 129) has a
VYariViggen canstruction article in the June
76, "Sport Aviation" magazine.

. N27V¥ has undergone no modiflcations
o maintengrice sirnce the last newsletter.
It hadg only flown about 25 hours in the last
three months, mostly for chase diring the
VarifEze spin fests and for cross-country
trips. Those of you whe may be c¢lose to
finishing your airplanes, be sure you have
the VariViggen owners manual. It has very
impertdant operational data, amendments to
the operating limitations and a specific
recommended procedure for the conguct of
your initial flights.

[VARIVIGGEN PROJECT REPORTS |-

TDoug Dennis, SN B21, reports that he
has one rudder, his canard and both eleva-
torgready for skinning. Doug is assembling
hig fuselsage jig gnd frames now. Sounds
like a good start; hang in there! Doug
ig 15 years 0ld, by the wayl
_ John Poehner, SN 156, fuselage and in-
board wing about ready for skinning,

Harold Reiss, SN 267, has his fuselage
skinned on the ‘sides and the alrcraft is
ready t¢ turn over for bottem skinning.

The instrument panel, wiring, nose and main
gear, controls,seats, carpeting, etc., are

[VARTVIGGEN &P WING BUILDERS] - To avoid

the exctherm noted in newaletter 8, and to
obtein the benefits of increased fatigue
strength and low toxiclty, it 1l recommended
that you use the long pot-life epoxy developed
for the YariBze., This is RAES epoxy {four

or five one-gallon kite are required),

This epoxy ls avallavle from -Alrcraft Spruce
or Wlcks; see last page of this newsletter.

I
T

YARIVIGGEN P
Maridatory Change -
Plans page 43

shows the fuel wvalve located
8lightly ahove the level
of the bottom of the tank.,
Revige this drawihg as
shown in the accompanying
gketch. The fuel lines

should run continually
downhill %o the strainer,
then continually wphill to
the carburetor. If there
are loops that can trap
air, the amount of tnusa-
ble fuel will bhe increased,
particularly during a
steep nose-down descent.
Add the following note to page 12 of your
Veriviggen owners manualir "HOTE: If a
sugtained gteep degcent is made when the

fuel level is 1ess than six gallons, # tem-
porary fuel starvation may occur. This is
characterized by a surging of the engine.

If this occurs, level out and slow up (nose
up, 70 mph if necessary). Norfal fuel flow
will resume and the engine will begin operas

installed. He started his Viggen 13 months
8E0,

Jim Cavism, SN 31, has his siréraft
completed and painted except for outhoard
wing panels and canopy. S ﬁfwwgimggmgtg
VARTVIGGEN BUILDERS'HINTS |~

Harold Reisz, SN 267, is using an

"A" frame made of 2x4 lumber which bolts TAMK FEED Lok
throuzn the four engine mount belt holes PLOMTE . FLAKS
in the firewall. He uses this %o support Ta AL
the fuselage while it's inverted to skin

~ the bottom, rather than using saw horses
under the spar, Harold also reports that
he used five, 16" door springs for each of
“He main gear helper springg, sitetched to
about 24". _ k., :

" Wayne Wilkins, SN 208, has an interesting e 3 2T CARE
methed for making WR25 in three pleces so : P A -
that spar E can be assembled completely : W
off of the girplane {see phots).

ting normally.*

gEwsoks ok FUEL

More on the prop situaticn for the SHITORY VALVE :
180-hp Lycoming (see newsletter 8) - There . S??@awgm{ﬁwﬁgaLgrgg}
is an excellent article on this subject S1DE VIEW AT Lows PRl

in the June issue of “Sport Aviation.™

LUEL HYSTE
Note that while insufficient driving area is -

availagble in the studs; the friction face ARROLD Tews' I15- ‘ATTRAME 2wa
provides ample safety fectore even for the ﬁggﬁ?
£F 3

and a wood prop should carefully follow
the recommended procedure for torguing and
checking the tightness of the prop bolts
at the intervals indicated in newsletter 8.
Clarification - The MG37? tube on MGLL
ig open at the top, not welded over (plans }

180-hp engine, Those using the 180-Kp eéngine §§§x f/”w“x\ ff
3 i ) =

poge 47 & 4B).

- ey
TEaT JIEW

Bob Tate, 4LB00 Mayfair Drive

Oklahoma €ity, Oklashoma (405) 946-7H39

Wants to purchase a partiallybullt VariVigesn,
Contact him, :
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WAYNE WILKING
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THANK YOU For YoUR INTEREST IN THE

V:QRIEZE

THO-PLACE SFORTPLANE

Tor thz laxt 12 months, we have refrained
from prometisnal acilvivies and morkel-
ing on the Yarilize to voncent¥iid tetadly
on its development and setting up ma-
‘teriale snd components distribution. Ih
this short %ike, we have 1. flown a-full
50 flight-our test program on two pro-
Yotypes, one Continental and one VW-ppwer-
ed, 2. completed full structural quali-
figatien testing;, 3. prepared a manual forf
+the amateur builder %o educate him in the
structural materiale and to gulde him through
sonatruction, ¥. set up a materiale distri-
bution system through esiablished, compe-
tent distributors.

[THE T, 3

The VariEze test program was probably the
modt éxténsive and successful ever conduct-
i an 4 homebuilt, It included baslc flight
tegts for flying qualitied, performance
and pystems, spin and dive tests to FAR
part 23 requirementa, static losd tesis
and landing gear drep tests exceeding part
23 eriteria, environmental/thermal teats
on structural materials/components, manu-
faeturing methods testing, and many otheis.

The ¥ariEze has supert flylng qualities

tor its primary missisn - comforiable trav-
el. 1t has excellent handa-off stabllity
even in turbulence. It is unusally safe

at low epeedd, ¢an be flown with full aft
stick (47 kt) witheut being suseeptinle

to departure or epin, regardless of atti-
tude or power. Performance ig also supsrb -
cruise up to 200 mph and ¢limb up to 1700
fpm at gross welght with the larger engines.

E

b [ RA iy, i 5

h ugh quilte compact outside, the Vari-
Eze provides unusual comfort for up to &6-ft,
7-in, 210-1b pilete and 6-Fft, 5-In, 220-1%
passengers, plus two medium-gize suitcases
and four smatl baggage areaa. The 2U-pallen
Tugl load allows up to l000-mile range at.
economy cruide, High altitude ¢limb is ex—
cellent, for flying ever turbulence, moun-
tain rangés, and for satisfactory high-dens-
ity altitude take offa,

The VariEze uses the Iatest aerodynamie

fontures)  NASA winglets, both wings cruise
at best L/D, badle arrangement provides stall
safety, s8tiff siructure prowvides accurate
conteur malntenance, basic systems design
eliminates er combineés complex controel sys-
tems, which -gaves weight, cost @nd building
time while increasing reliabillty and lower-
ing maintenmnce. )

a0 RE
New compesite sandwich structure offers
the following advantéges over conveniionsl
wood or metalir  less constroction time re-
guiring less 8kille, itipraved corfoélon resisd
ance, longer life, improved contour stabil-
ity, better surface durability, dramatic
reduction in hardware and number of parts,
easier to inspect and repair, )

(T HONEBUILOER SUPPORT
The manufacturing manual is & literal edu-
catlon in ueing the materials and iz a de-
tailed step<hy-step guide 1o conetruction
ueing an illustrated format not common in
aireraft plane. The Rutan newsletter, "The
Canard. Pugher, ™ putlished since mld 1974,
updates plana, provides vullding hints,

etec. Complete ownérg manual provides all
necessary information for safe initial test-
ing &nd Tor riovmal a@nd ewmergenty operationg.
Censiruction semipare are provided at RAF
and elsewhere.

E AVATLAELE HOMEBUILT |
Ectgblished, competent distribuitors have
gtocked materials and components before

the aircraft was marketed. 411 raw naterialsg
#re now availsble plus many prefabricated
items including caropy, lending gear, wing
guick-dieconnect fittings, cowling, all ma-
shiniad items, rudder pedals, engine mouwnts,
suitcases and upholstery. If you choose

to purchase all prefeb parte, you cen build
your- YariEze in about 500 man-hours - reallyl

YariEze documentatian is availlable in five
sectiong,

SECNION T — MANUFACTURING MANUAL - This

is the complete education manual for com-
popite materials- and wmethods, also, the
complete plans and construction menual for
the entire VariBEze except éngine inatalla-
tion. The manual consista of & 183-page,
wound, 11"x17" boek plus nine larger full-
size drawings, It includes 16B photos,

over 800 drawings and 1lIugtrations, and
aver 65,000 words! The builde

Ty-step through the entire constiuetion of
thi girplane, The gianual ldentifies scurces
for mll materials and =11 prefabfichted com-
ponents. . .

SECTION IL - ENGINE INSTALLATION - his 1s

a #et of drawings and consfruction manual
for the complets engine installation includ-
iMg meunt, baffles, instrumentatien, &lecs
tricals, fuel, exhaust and induction systems,
carh Leat box end muff, cowling installia-
tion, prop and spinney,

SECTION ITA - Continental A6S5, APS, C85,

“90, 0-<200 .

SECTION IIB = W engines {avail. Ogt '76)

SECTION III - ELECTRIUAL ~ This is =i of-
tipnal (not required) met of drawings and
installation instriucticns for electrical
gystem, avienics, landing and position llghts
antennaes, B#tarter. AvailL SEPT.WE )

SECTION I¥ - OWNERS MANUAL - Thie ia an op-
erational hardbook and checklisis, inciluding
normal and emergency cperatioh, detsiled
Tiying gualities and performance charis,
naintenance, maiden £light procedure, pi-
lgt checkoub, ete.

contoarin

SECTION ¥ -~ PINTSHING THY COMPOSITE AIRCRAFT
Applies not orly %o & VariEze, but to other

epoxy/compopite aircreft, Includes £illing/
primi .V. barrier/éolér and

Irim. AVAIL SEPT 74

Spees & performance| Take O0ff
with 100-hp Conti- | Climb
nental. fived-pitch [ ¥Wax Cruise

prop.® gross weight

8on £t
1700 fpm'| Range @ Econ Cruiee
200 mph ' Min Speed (full af%t stick) 4o kt
Econ Cruise 165 mph | Larding

Range & Tax Crnise.

?2D'mi1-cansrd Span/ared 12,5 /1354%

980 mi | Wing Spanfhraa
Empty Welght

900 Tt i Gross Weight

22.27/55,6£42
520 1h
io50 1b

Specs & performance with
75-hp Continental

3 [

Take DST 950 £t | Max Crules 176 mph | Empty Weight 490 1b
950 fim 1 Econ Cruige 145 mph | Grose Weight 950 Ib |

Climb

Snnck §ishe 3
850
slebier
2128 Bh,78 H6, 50
254,80 H163,08
$15.00 $21.00
3R, 60 &4, 50
utan
e BUILDING 13, MOJAVE AIRPORT
Y £8, 50 m . P, . BOX 454, MDTJAVE, C& 93501
ircraft TELEPHONE (B05) §24-2645
calif. residence add &7 ;a:n: F
E 4 i) newsletter
on #ll items except ne actory

* .5, funds only
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THANK YOU FOR YOLUR INTERSET IN THE
VaArRIVIGGEN

TWO + TWO SPORTPLANE

2
Performance with Take off 850 ft Specifications Canard Span/Area 8 £1/18.3 It
150-~hp,fixed- Climb 800 fpm Stapdard VariVigeen Wing SpanfArea 19 ft/11% £+
piteh prop,groes Cruise 150 mph Empty Weight 950 1v

welight. ' Full Aft stick 49 mph Cross Weight 1700 1b:
Standard VariViggen Landing 500 1t

Performance with 150-hp. Climb 1000 fpm  Specifications Wing Span/Area 23,7 £t/l25 rt?

Special Performance Wings GCruige 158 mph Specinl Perfermance Wing Grese Weight 1700 1v

'PROVEN DESIGHN VARIVIGGEN TECHNIGAL REPORT - Complete tach repo¥t gegeriliiing
E. the YariViggen two-place sporiplane. Includen specifications,
f',f,:"?gi.ﬁzfgtigﬁgﬁQeﬁzgﬁﬁgeaﬁﬁ}ﬁ;ﬁ;ceﬁmwf,“,’,:“m pilet report, dimenslons, 3-view, stability snd performance
the Stan Dzik trophy for design contribution flight test datz, constructiom cost, description of car-top
Dshkosh 7o, T ' o Wing turnel, 8°x10" glossy photo #nd cufrént iseue of newslét-

The VariViggen's safe flying qualities have bsen
the subject of technical presentations for EAf,

ter, .
Pricet $10.00 first class mail, $11.5¢ air mall overseas.

VARIVI@GEN OWNERS MANUAL. ~ Complete cperational handbook in-

SAE, ACOPA, & AIAA. It will net stsll or "mush in® cluding normel and emsrgency procadures, loading, operational
%ilcéi'the commor deltz. At full ?.ﬁ .stigk (k5 kts) ;;!_9:;;% keeping. This manuzl ie » must for thome close to firet
it will sti1l climb 300 fpm, roll over 50 degrees “Lights :

'pe_rfsecnnd without mdde_rpcp—prdi_;nation. nnd.i:mak:e Price; $6.00 first class mail, $7.50 alr mail oversess.
buffet-fres turns. The prototype recelved the “CANARD. PUSHER” SUBSCRIPTION - A newsletter designed with the
Omni Aviation safety trophy at Oshkosh '73, and builder in mind. Emphasip on distriduting te all builders

the. sustanding now depign award at Pshiosh °7A. ag many ideas, improvements, building tips, photographs, &

TEXCE] flight reports as possible. Detalls mandatory, desirable, &

¢
Comt . P .. - teage b ; optional changes to plans & to owners manuel. & newsletter
agag?r:ﬂgl:ntggggﬂaggc?rgﬂé :;z:; If;doﬁsg_'uﬂ:ﬁﬁﬁ’ subgeription and all back issues are wandestory for thoze with

utility for a homebuilt sirplane. Ite wnueual VariViggens under consirucifon, Identifies new material sourc-
design turns routine travel into "fun trips,® 28 as tha become known. Published guarterly.

Gan aprvice and other aifport Sérvices have been Prive: $%4.75 per year first class mail, $6.50 air mail overseas.
better, tool Take it homer #%'s road-towable Back lesues: 31.00 sach

with outer pansls removed. VARIVIGGEN PLANS - NASAD mpproved in "AA* catagory. Sixty-

one Bheets, completely detailed. Also included are build-

UNC OMP . I RO s - y iy .

The basic T 8 few special tools er's handbook information, step-by-etep construction guids,

and can be bulit in 5 Sirors fim. Tihe fer mavts complete bill of materials, flight operating limitations, parte
thet have double-curvature are available in fibsr- lists. Sectien breakdewn:r 1. Introduction, 2. Operating Limi-
glass, ready to lnstall, A1l machined parts are tations, 3. Bill of Materials, L. External Geometry (Loftingj,

5. Buildirg Tips, &, Construction Order & Metheds, 7. Canard
& Elevator, 8. Fuselage, 9. Inboard Wing, 10. Verticals & Rud-
ders, 11, Outhoard Wings, 12. Cockpit & Seats, 13. Canecpies,

also available, as well as other prefab paris.

Despite ite unique appesrsrce, the VeriViggen has 1k, Flight Control Sysiem; 15. Fuel syetem, 16, Angle-of-At-
no g.rmsual or pglot-ggmanding':ﬂight character- fock System, 17. Engine Mount, 18. Cooling & Cowling, 19.
istlea, It le easier to handle than conventional Landing Gear, 20. Gear Doors, 21. Eléctrical System, 22. Parts

List. Also included zre the tech report & phote described,
Prize: $53.00 first class matl; $50.00 pir meil overseas.

VARIVIGGEN SPECIAL PERFORMANCE (SP) WING/RUDDER $LANS - Con-
ut an struction drawings and assembly manual for glass composite
" outer wing panels and rudders. Thes2 are optional wings, Te-
Ircraft
a ctory

gireraft, particularly in gusty crosswind conditions

placing +the aluminum surfaces shown In the VeriViggen plans.
The SP wings are easier to build and provide increased climb
and crulde performance. They alsc have fuel tanks which in-
create range to over 500 milas,

Pricer $739.50 first class mall, $#1.50 air nall sverseas.

VARIVIGCEN R/C MODEL PLANS - Complete comstruction plans for
the 18%-size radio~controlled model airplane built & flown
to evaluate VariViggen spin characteristics. Designed for
4-channel proportional radio equipment & engine in the .35

BUILDING T3, MOJAVE AiRPORT

to .65-cu. inch sBize, 555-8q inch wing area. All balsa or
P. Q. BOX 656, MOJAVE, LA 935801 foa.mﬁ;alsa construction.” A mareuversble flying model with
TELEPHOME (808) 824.2645 outstanding roll rate. Alse shown are medifications required
for 2z control-line model (70-ft lines, .19 to .45-cu inch
engines).

Pricer $4.75 first claee mail, $5.50 altr #all cvérseas,
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