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Don’t You Dare Call
-~ a Wren a “182!”

General Aviation pilots are
dreamers. When we aren’t dream-
ing of perfect weather and flawless
landings, we are clondy-eyed with .
dreams of perfect airplanes.

It isn't hard to imagine
such a plane, It would be able

by Kevin Garrison
and
David Sakrisen

“What do you do when you are
flying through 200 and 1/2 weather
and the engine quits?” Basically,
in most general aviation aircraft,
you are seriously In the “hurt

locker” and the best option you

have would be to slow to an

to carry at least four people in
relatively stable comfort — at
least as comforteble as a four-

1967 Wren 460 Beta

approach speed of seventy or
eighty knots and await a very
painful impact. For that rea-

door ear. It would have to be Base Price ...ooccceeeeerimnne, $33,650 son, many pilets only fly twin
extremely easy to fly, and Gross Wi e 2,800 lbs engine aireraft when the
would be very forgiving if you Empty Wi oo 1,697 Ibs weather gets very low. The
got yourself into a bind. Usefu] Load ...ccconeennne. 1,103 1bs trouble with that, of course, is

A cruise speed of around Cargo Capy ..ocvuevvsnennee 790 Tbs that they don't stay very profi-
150knots wouldbenice. That's Power Loading ......ccu.u 12.2 Ths\hp cient in these twins. It's impos-
fast enough to get you where Wing Loading .......coueeans 16.09 lbs\sq ft sible to be real sharp in a twin
you want to gD in reasonable Propeller ......................... 82" Hartzell/Wren Beta- if you Dnl}’ ﬂy it a few hours a
time, slow enough to be no Control System reversible month during spells of poor
hugemental challengein keep- Fuel (standard) .............. 60 gals weather. So when these guys
ing up with it. At the low end Enpine ccccovvnvrerinvianennnnn Cont, O-470-R, 230 hp, lose an engine they are already

of the speed range wouldn't it

nermally aspirated

way hehind the power curve

benice tobe able tokeep flying
at, say, 45knots? Just think of
the small turning radius yon

Top Speed..cocevrrviceninnn 160 mph
Cruise Speed (75%) ........ 153 mph @ 6,500 ft
Cruise Speed (65%) ........ 143 mph @ 6,500 ft

skill-wise, just when they need
their skills the most. Another
thing these instrument pilots

could get at 45 knots... Fuel Burn @ 75%............. 14 gph forget is that many light twins
While we're dreaming, why @ 65% wveveece 12 gph wan't elimb on one engine, espe-

not make the aircraft capable Range @ 75% .................. 601 miles cially the older used ones!
offlyingoutof yourback yard? @65 % evrereraerenn, 655 miles Our single engine dream
How much room should it take Service Ceiling ...c.cecunn.. 18,200 plane would make instrument
for this bird to get airborne? Rate of Climb .....cccecemuene 1,080 fpm at Sea Level flying a safe snap in the lowest
- - Let's settle on a conservative Takeoff Run.....c.ocveeee., 270 1t of weather. First of all, it’s abil-
* . takeoff roll of 270 feet, and a Takeoff / 50-ft Obstacle .. 560 ity to slow to very low airspeeds
distance of 560 feet to clear an Landing Roll................... 205 ft (270 w/o Beta) could soften theblow of the most

-nbstacle 50 feet high.

- Landing? You say your
dream plane would have to
land in your hack yard, tea?
No problemo... Remember

Landing / 50-ft Obstacle. 454 (555 w/o Beta)
- Stall Speed, Flaps Down 26 mph

Takeoff Speed.......cvueennns 35 mph

Best Rate of Climb ......... 1,080

nasty turbulence. Zero-ZeroILS
eppioiches would be possible
in such an aircraft because yon
could slow to such a low speed

we'redreaming and in adream
anything is possible. How about a land-
ing roll of 205 feet? If you have to land
pastthat fifiy foot obstacle, we'llhave to
extend your back-forty runway to 454
feet. You’ll touch down at 35 knots.

Suddenly, with a dream plane like
that, all sorts of other dreams become a
possibility. For example, take crashing
(please).

According to studies by FAA crash
gurus, if you impact your aircraft upon
the gronnd at speedsexceeding 50 knots,
chances are you will seriously hurt your-
self and anybody else aviating with you
that day. What would happen if our
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Dream Plane could touch down in the
treesorrocks at 35knots? Your chances
of surviving the impact with very little
injury would be pratty good.

That assumes you lose the engine
and can’tfind a clearing of three to four
hundred feet to set your dream bird
down on. Your “prefect plane” would
have roughly twenty times more clear-
ingstochoose from than yor had in your
run-of-the-mill general aviation “spam-
can.”

One of the major draw-backs to fly-
ing on instruments in a single engine
eircraft has been the vexing question:

that, even if you got & little off
the centerline, you could stop
before hurting yourself or the plane.
Heck, you could probably land such a
plane SIDEWAYS on most instrument
runways in this country and still stop
safely.

OFf course, you know that such an
aircraft already exists. It has been
around since themid 1960sand it isstill
being produced today, after a 15-year
hiatus.

The Wren was originally hatched by
the late James D.L. Robinsen, who is
perhapsbestknown asthe aerodynamic
wizard who invented the “Robinson”
STOL modifications. After getting his
May 1993



degree in aerodynamics at Iowa State
College and a business degree from
Harvard, Robinson worked for the Helio
Adreraft Corporation ag a design engi-
neer. The Helio Courier is one of the
mostphenomenal STOL performers ever
built. Its leading-edge slats, spoilers,
and 75-percent span ailerons allow the
Courier to take off in 340 feet and land
in 275 feet. Its full-flap stall speed is a
mere 26 knots. The Courier was de-
signed by MIT's Otto C. Xoppen, and
Robinson worked on the Courier project
during his brief stint at Helio.

He must have learned a thing or
two; in 1962 he hatched his own proto-
type STOL aircraft. He called it the
“Skyshark,” and it did have a rather
predatory look about it. It was a large
single-engine airframe (5,000 lbs gross
takeoff weight) with huge double-slat-
ted Fowler flaps and fulkshan leading-
edge extensions called “shrouds.” Like
thelater Wren, it had a canard, but the
Skyshark's canard also sported rud-
ders. This strange-looking aireraft was
hauled around by a 420-hp engine, and
according to Jane's All the World's Air-
craft, its performance was s unusual
asits appearance: Full-flap stall speed,
17 knots; takeoff roll, 85ft; landing rell,
35 feet.

The Skysharlk probably offered more
STOL performance than anyone could
be expected to want or need. At least
that is what Robinson concluded. His
proof-of-concepti plane was the only one
ever built. The projected cost of manu-
facturing the airplane and doubts about
the demand for such extreme STOL
performance kept the Skyshark from
ever going to market.

From an engineering perspective,
however, the Skyshark was a trjumph
and Robinson used what hehad learned
to develop the Wren. He also turned to
AE.“Doc” Morris, an aercnautieal engi-
neer and veteran bush-pilot, for help. In
1964, they formed a new company, the
Wren Aircraft Corporation, and the
Wren was certificated by the FAA.

The Wren was popular almost from
Day One and sales increased steadily
from 1964 through 1967, the company's
best year and, ironically, its last.

In all, the Wren Aircraft Corp. built
mare than 200 Wrens in that period.
Some 60 or 70 of them went overseas
and nearly 75 percent of the total pro-
duction is still believed to be in service.

The Wrens built during this period
were very similar to Todd Petersen's
260 SE/STOL in many respects. One
major difference was the earlier Wren's
reversible-pitch prop. Designed to im-
prove short-field operations, that prop
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was probably too complicated and too
maintenance-intensive for bush flying.
It was also smaller than a normal prop,
which meant less “comph” on takeoff.

In 1568, with the Vietnam War in
full swing, the Air Force took aninterest
in the Wren's STOL telents and the
Wren Aireraft Corp. began workingon a
STOL version of the Cessna 0-2, in-
tended for nightreconnaissance. The O-
2 (a beefed-up Cessna 337 in military
gray) was doing Forward Artillery Con-
trol duty and lookingfor otherroles. The
company was also quietly working for
the Air Force on a prototype military
version of the Wren.

Military R&D was costly and when
the Air Force rejected both of the proto-

Here, on C.OO. member Michael Shyne's Wren, you c see “Wren th”

craft Corp. were sold to a Wichita aero-
nautical engineer named Galen Means,
who did nothing much with them. In
1877, he sold them to Todd Peterson, a
Nebreska airshow pilot and aireraft re-
pair shop operator. Peterson refined the
tooling for the Wren but didn't have
room to build it in Thedford, Nebraska,
InBuckeye, Arizona, hefound thersom,
theflying weather, and lack of interrup-
tions he wanted and began building his
version of the Wren. In the mid-1980s,
Paterson moved the operation to its
current home in Ashland, Kansas, west
of Wichita.

The Wren Aircraft Corp. took astock
aireraft, the Cessna 182, and turned it
into a totally new bird. This result ful-

onthelefi wing.These teethimprove slow flight aileron effectiveness and

adverse yaw. (Proio by Ron Guerln)

types, Wren Aircrait Corp. was in
trouble. That same year, an engine fire
end subsequent crash in a prototype
Wren took the life of Doc Morris. Losing
military funding and the head of R&D
was too much; in early 1969, the com-
pany filed for Bankruptey.

Robertson was already long gone.
Way back in 1964, for reasons that
aren't clear, the Board of Directors had
voted him out of his position as head of
the company not long after the Wren
wascertificated. Robertson went to work
for Boeing and, in 1966, started his own
company again, The Robertsan Aircraft
Corp. was a success with its founder's
line of STOL modifications, some of
which incorporate lessons learned on
the Wren, inecluding the distinctive
drooped ailerons and leading edge cuffs.

The Supplemental Type Certificates
belonging to the bankrupt Wren Air-

filled just about every dream of the
general aviation pilot. If you could only
add afterburners, an ejection seat, and
some guns, every (.A. pilot in the coun-
try would be in love with it!

DON'T YOU DARE
CALL A WREN “A 182”1

Wren owners (at least those owners
of Wrens built between 1964 and 1967)
are quite uncomfortable about calling a
Wren a “modified 182" and they are
right. Calling a Wren a modified 182 is
like calling the space shuttle a “modi-
fied Jenny.” The Wren factary took a
stock Cessna 182 and added over 1,064
Wren parts and over 2,114 pieces of
standard hardware to convert it into a
dream plane.

Themoststriking differencebetween
a Wren and a Skylane are the canards
on the nose. These two “mini wings" are
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The Wren Aircraft
Corporation took one
stock 182, added 2,114
pieces of standard
hardware and 1,064
pieces that no one
had ever seen before,
and called it a “Wren.”
Its owners call it
“amazing.”

placed on the cowling just aft of the
propeller to add to the stability of the
bird at very slow speeds. Their location
" just behind the prop allows the canards
to. use prop wash for lift. One of the
major problems with using a nose wheel
gircraft for STOL work is the beating

the nosewheel takes on the takeoff roil.

Using the canard, the nosewheel on the
Wren leaves terra-firms at ten knots.

According to the Wren stats, these little
mini-stabilizers add over 100 fpm to the
total rate of climb. The canards also
help keep the pitch attitude at a reason-
able angle during slow flight opera-
tions. The “nose stebilizer” is controlled
through a mechanicel interconnect.
Just in front of the mare noticeable
canards is an optional fully reversible
prop. This Hartzell prop was the first
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reverse-pitch propeller to be used on &
single-engine reciprocating-engine air-
eraft. Beta range (when the prop has
zeropitch, positive ornegative}isenough
to stop the aireraft on landing at 200
feet. With the full reverse option the
prop makes it possible for you to back
your bird up after landing. If youuse the
full reverse feature in the air, be ready
for some helicopter like performance in
the descent.

Heavy duty landing gear and tires
were an option and were recommended
for serious bush flying.

THE WING IS THE THING....

QObviously the most important fea-
ture of any STOL craft is the wing used
to do all that fancy stuff, The Wren wing
is a quantum leap sbove your average
General Aviation Airfoil. Let’s start our
wing tour at the leading edge. '

The front part of this wingis adaorned
with leading edge “cuffs” which add a

. little bit of 1ékding edge camber like &

leading edge “slot” does on airliners, but
unlike the jet's slots, it has no moving
parts to break or malfunction. The cuff
moves the burble of a stall further back
over the trailing edge of the wing, mak-
ing stall speeds lower and stall recover-
ies a little easier on the pilot. -
Moving back fram the leading edge
ta the top of the wing you notice “Wren
teeth.” These look & little like the bound-
ary layer control strakes found on some
jets, but these teeth are installed on the
Wren to improve slow flight aileron
effectiveness as well as adverse yaw.
Theteeth aremechanically linked tothe
ailerons. At normal cruising speeds the
teeth are streamlined to the airflow.
‘When an aileron rises the teeth turn
broadside into the slipstream to pro-
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duce a belancing drag to offset the drag
of the down aileron on the opposite
wing. This little function not only di-
rects airflow over the up aileron but
almost eliminates adverse yaw.

Full-span double-slotted flaps adorn
the trailing edge of a Wren's wing. They
can lower to 30 degrees and are de-
signed to add B7% to the wing’s 1ift co-
efficient. While most STQL aircraft de-
pend on very powerful engines dragging
aircraft with huge dragging flaps and
spoilers to get their STOL job accom-
plished, the Wren usesfull-span flaps to
add lift"(end not much drag) to the
equation.

‘When you have such large configu-
ration changes, keeping up with the
trimming requirements can be a real
chore in most aircraft. Even “Heavies”
like the MD-88 and 727 require huge
" pitch trim changes to keep up with flap
and slat extensions.

The Wren has an automatic pitch
trim system. It is controlled by the flap
motor and raises or lowers the entire
hoerizontal stabilizer of the tail in order
ta offset trim needed during configura-
tion changes. The pilot still has the
traditional trim teb on the elevator to
help with power changes and other trim
needs. This antomatic trim system
transiates inte 10% less landing dis-
tances.

Another feature that helps flap con-
trol is a flaps-up button on the control
wheel. After landing you can push this
button and dump &ll the flaps, putting
all the weight on the wheelsforbraking.
Use this button with eare. On approach

at 45 knots dumping all yourflaps could ‘

lead you into a very bad day...

All these goodies make it possibleta

doSTOLoperations without all thehigh
pitch attitudes you are used to seeing
such aireraft use.

All the Wren mods were designed
with field maintenance in mind and
even the engine eowl, encumbered with
the canards, can reportedly be removed
in ten minutes,

What you get after all this re-design
and monkey-motion is a dream airplane.
Using sound engineering and common
sense the Wren and its newer versions
answer the needs of most genaral avia-
tion pilota, All this scunds great, you
say, but what about eost? How much is
this dream bird going to cost me?

Like most dreams, the Wren doesn’t
come cheap, although T think it’s less
expensive than you might imagine. Just
about every variation of the 1992 ver-
sion of the Wren translates outtoa price
of around 97 grand. This price is for a
completely remanufactured “new” con-
ditlon bird with a full warranty. In other
May 1993

words, for just about the price of a new
172 (if they were still making new 172s)
you can get a new STOL dream bird.

The 1967 Wren 460 had a base price
of $38,650, or $31,875 without the re-
versible “Beta” prop. Finding current
prices on the original Wrens is not easy;
finding an owner who wants to part
with oneisnighontoimpossible. Michael
Shyne, whose 1965 Wren 460 appears
on this month's cover, said he searched
“for a long time” and with great diffi-
culty to find a Wren that was for sale.
But he also told us that the rewards of
owning such a magnificent bird are well
worth the trouble.

N . - )
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A Subsidiary of:
Thompson
Aircraft Tire Corp.
FAA repair station
C.A.8. 2UB1R526K

HANGARS FOR SALE
WE SHIP WORLDWIDE

36'W x 24'L x 11’H HANGAR $3689
SHELTERS FROM 10" x t0° TO 200° x 1000". All clear span,
from $3-815/s0. {t. Gaivanizad staal frames with Industrial
grade {abric covers, end panels avallable, Warranties 310
years. Erect In hours. No slab or foundztion neadsd. Many
shapesistyles avallable, QLK. In high windisnow areas.

WEATHER BLOCK SHELTERS
800-330-9204 « 407-287-9294
FAX 407-286-0166

Qurservice department understands your needs and the urgency of your
problems when itcomes to repair or replacement of your fuel cells. That's
why each orderis promptly attended to by our expert fuel cell specialists.
Aero Tire &Tank, Inc. has the experience and expertise to put your fuel
cell back like new. Quality control is unsurpassed in workmanship and
materials while following stringent OEM guidelines.
5o before you ditch overa fuel cell problem call

NEXT TIME
CALL AERD

the ones that can help...
Aero Tire & Tank, Inc.
11219 Shady Trail
Dallas Texas 75229-1889
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One Wonderful

Inthe 1960’s, “Wrenaissance” menJames D.L. Robinson and
Doc Morris blended principles of STOL aircraft with a Cessrna
182 and invented the Wren. Now, in the 1990’s, Todd Peterson
hasrevived the manufacture of the 260 SE /STOL conversion.
The result, called the Wren 460, is an amazing aircrafi!

I just got introduced to a.remarkable
airplane! I had expected a nice ajrplane,
one which was faster than normal and
handled better than normal, but expec-
tations are optimistic at best and vague
at worst, and nathing approaches life
like experience. What ] experienced was
far more impressive than I had {imag-
ined, and as mods go, this airplane, this
Super Skylane that J. Todd Peterson
flew into my airport, has to be the best
conceived, best built attempt to optimize
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by Jim Cavanagh

an airplane that T have yet encountered,
and T have encountered a bunch of modi-
fied airplanes!

It all started when Todd Peterson
called and told me that he was delivering
one ofhis airplanes to Philadelphia, and
if T was interested, he could stop and let
me {ry the airplane. Scheduling worked
out and the next day at noon, he landed
at my home airport. Mutusl friends, Ann

Marie and John Morrissey, joined us for
lunch. They knew T'odd from the Aero-
batic/Airshow circuit. Todd and his wife
Jo, perform at airshows in a Chipmank
and Great Laokes, respectively. John
Morrissey is the U.S. Aerobatic Team
Coach and demenstrates Pitts for Aviat
at the Paris Airshow. Indeed, no light-
weights here. By the way, Ann Marieisa
CFII who instructs in a gorgeous
Luscombe.

Over lunch we talked about the his-
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tory and development of the 260 SE/
STOL: conversion, and I learned how the
airplane was initially geared to pure
STOL flight. It was radically modified
withnumerous moveable fences mounted
on the top of the wing, and full span,
double slotted flaps. To get these latter to
fit, his shop removed teninches of the aft
portion of the wing, installed & massive
secondary spar, and with the help of two
thousand fabricated pieces and another
two thousand pieces of hardware (I hope
this included the rivets) these impres-
siveairline-style flaps enabled a Skylane
to fly atraround 25 ktsl Todd called the
airplane a WREN 460.

Todd was living south of Phoenix,
AZ, when he undertook this program. A
well produced video shows & WREN op-
erating outofimpossible topography, with
billowing clouds of dust and sand, cacti,
and bumps and dips which a Jeep might
have trouble with. The military was im-
pressed by the tape, and ordered a few of

the modified airplanes. Todd tells ofown-

ers operating cut of three hundred foot
gtrips behind their houses.

As remarkable as the WREN was,
Todd wasn’t eatisfied. He studied the
desipn closely and realized that not all of
his mods were contributing to the perfor-
mance or abilities of the gircraft. The
WREN was also pretty slow, considering
the weight, heavy duty landing gear and
all of the flap system. Todd went back to
the drawing board, looking for a compro-
mise, and developed a series of mods
which allowed the airplane to keep most
of the STOL performance while increas-
ing the top end of the speed envelope far
above that of a standard Skylane.

Skylanes, by the way, are one of the
muost popular airplanes ever built, Cessna
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introduced the design in 1956, and built
21,716 worldwide during the preduction
tun. There were obviously many changes
to the airplane, going from the straight
tail and high turtledeck to the slanted
tail with Omni Vision, then retracting
the gear, then adding a Turbo. But all of
the straight legged airplanes cruised at
around 155 mph and traditionally could
carty more than they were supposed to
into places they weren’t supposed to go.
They were the tri-geared workhorse of
the fleet, and were just as able to be
luxurious and comfortable for the fam-

ily. It was almost an “everything” air-

plane. - :

When Todd décided to go after both
ends of the envelope, he knew that he
needed STOL devices which weren't too
draggy, and speed devices which weren’t
tao heavy. You can’t get something for
nothing, se whatever he did was going ta
add weight to the airplane. You can’t do
much to balance out this weight gain
aerodynamically. The more devices you
add, the heavier the airplane gets, The
only thing which will negate a weight
gainis power, and for this Todd installed
& fuel injected, Continental 10-470-F,
boasting 260 hp.

There are those who wonder why he
didn't go to the 300 hp. engine which is
used on the 210, and the answer is fairly
simple. Besides costing much less ini-
tially, the fuel savings alone would nearly
pay for the conversion over the span of
the TBO. The -F is a dependable, fuel
efficient engine and adds only around 25
Ibs to the airplane empty weight.

For the slow speed end, Todd devel-
oped & canard for the front end. Canards
were trendy for a while, particularly in
the homebuilt area. If aviation hadn't
begun to die when it did, we would prob-
ably see a lot more canard designs. His
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design isn't a particular airfoil design,
per se, but features movable surfaces
which are tied in with the elevator con-
trols. The entire assembly is mounted on
a steel tube frame belted to the firewall
at the engine mount points. A continu-
ous torque tube with a bellcrank acti-
vates the movable surfaces, which de-
flect & scant two degrees up and seven
degrees down. As the elevator moves
upwards, the control sufaces up front
move downwards. The tail downlond, a
major drag component, is drastieally re-
duced. The weight of the engine is par-
tially supported by the canard, which
means that the extra twenty five pounds
probably doesn’t do much to the actual
wing loading of the airplane.

For top end, Todd used pure aerody-
namic clean-up, starting with flap gap
seals, then adding very nice, very tight
wheelpants and gear leg fairings and a
slick nosewheel fairing which covers the
strut and shimmy damper, If Todd could
do something ahout the antennae farm
up on the roof, he might add three or four
knots, but considering the high tech panel
in N5144N, the dependability of good
reception ik a fair tradeoff.

The airplane Todd and I flew belongs
1o Larry Putterman, the owner ofa manu-
facturing facility in Williamsport, PA.
He is typieal of Todd's customers, who
seem to be fifty-ish, successful, sstab-
lished, and competentpilots who are com-
ing out of retractable, high performance
singles or twins and are looking for &
safe, reasonably fast and comfortable air-
plane which may be the last one they
ever buy. Thatig, they are not the macho,
flying cowhand or sportsman types who
relish the great outdoors and impossible
landing strips. Furthermore, Peterson's
. clientele rarely consists of Cessna 180
pilots and, in fact, many of his sales are
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to people whohave never owned a Cessna.
Instead, nearly seventy percent of his
sales are to customers who want him to
find a good Skylane, install the mods,
and deliver it ready fo fly. ’

Regarding sales, Todd reports that
he does between thirty-five and forty
airplanes a year. This included the air-
plane we flew and other models which
use different combinations of the STC's
he has developed. He will add & canard
and speed kit to an existing stock Skylane,
add just the 260 hp. engine with no air-
frame changes, and convert a Skylane to
8 Bushmaster, a back-country-dedicated,
heavy duty airplane. Any of these modi-
fications can be applied at his shop in
Ashland, Kansas, west of Wichita on the
Oklahoma border, or sold as kits to be
installed by the owner’s favorite me-
chanic.

These kits are a rather new turmn, by
the way. Originally, Todd anly converted
airplanes which he found, bought, and
basically remanufactured. After moving
to Ashland, and deciding te cut down on
the family’s grueling airshow waork, he
began offering kits, simply because he

has a two man shop and couldn’t fill the
orders he was getting. He is always con-
cerned that outside shops will not do the
quality work he is used to, but to date,
there have been no prablems.

Strapping into the airplane, I noted
the awesome panel. Dual Mark 12 D’s,
GPS, an Argus 5000 moving map, the
works. It was obvious that Larry
Putterman was serious about his flying.

The engine started with a couple of
flips of the prop, and was remarkably
quiet. We texied out ta One-Eightin 35
degree Missouri air and after a thorough
Tun up, putled onto the active.

The canard was shalding quite a bit
at idle, but T'odd assured me that noth-
ing would fzll off. As power was applied,
it became roek solid. Holding the brakes
and giving her the gas, Todd told me that
the nose would lift off at around 5 to 7
mph. He let ga the brakes, and WHOA!
the runway disappeared. He lowered the
noszefor amorenormal roll, and at 40kts,
we levitated off the ground, immediately
accelerated te,70 KIAS, and climbed out
at this speed with the V8] bumping 1500
fpm at an impressive deck angle.

It had been a few years since I had
flown a Skylane, and I found myseif re-
membering the heavy controls, impres-
sive aceceleration and the huge, view-
restricting panel and glareshield. It was
nice to refamiliarize myself with the
roomy cockpit, comfortable seatsandrela-
tive quiet. Even stock, this is a great
airplane. Modified as it was, it was be-
coming apparent that the airplane was
outstanding.

A few miles east of the airpert we
slowed the airplane to 45 kts. At about
1500ft. AGL, Todd demonstrated hands-
off, forty-five degree banked turns. We
could turn a full circle in an estimated
three hundred feet. Actually, we didnt
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have to do anything. Trimmed, the air-
plane felf as if it could do this until the
tanks ran dry. I guess it would start
climbing at some point, wouldn’t it?
Something the canard does is allow
the airplane to fly at a relatively level
attitude at 45 kts. Thereisnosteep angle
of attack, only a marked quiet. Most

airplanes in this eonfiguration, includ-
ing the models we normally consider
STOL airplanes, are on the back of the
power curve in such a maneuver. ¥ an
engine is lost, particularly at low alti-
tude, ain’t nuthin’but bad news! Totally
crosséed controls produced a wagple Ma-
donna would be proud of, but, stall-wise,
nothing happened. Of course, at, 45 kts.,
we were still 10 kts above the full gross
stall speed.

Btalls in this critter are surprising.
Even with the engine at idle, the angleis
imposing. It was the closest I had come to
flying the Space Shuttle. The impression
was that the stall would be an uncontrol-
lable explesion of twisting, spinning alu-
minum, but it was more like puffing the
fuzz off a dandelion. You actually have to
usea bit of power to get thestall, and this
was nothing more than a brief dip of the
nose and a slight falling sensation. Todd
didn't have to spin test the airplane for
tertification, buthas spun it for the Army.
He reports that it is impossible to hold it
inaspin of more than one revaolution. So,
Stalls? Ho Hum.

Having shown me the slow stuff, Todd
wanted to show the fast stuff. Punching
it, he pulled the nase up and we literally
racketed up te 4500 ft. Trimming tolevel,
the airspeed needle crept up to 143 kts
indicated. The optimum cruise altitude
is B0OO ft., so we were well below top
speed. Flight testing has shown that the
airplane will true cut to around 175 mph
lorded and bumps over 180 mph light.
The canard slows the airplane a couple of
mph, but is a good tradeoff for the low
end. Basically, what the mods dois make
the old top speeds the new cruise speeds
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and give you a new set of top numbers to
brag about at the airport.

Heading back to the airport, we set
up for a couple of landings. Normal land-
ings find the airplane rigged for 65 kts.
Lowering anywhere from 20-40 degrees
of flap, you fly a base of 55 kts, slow to 45
kts over the threshold and do a standard

Skylane landing,
only in slow mo-
tion. A maex per-
formance landing
with a bhit of
headwind on as-
phaltis about350-
400 feet, Resalisti-
cally, short land-
ings will be made
on grass sfrips
with a roll-out of
closer to 200 feet.
That’s  Santa
Claus distance.
The package I
- flew runs $36,400,

which includes the engine, canard
and speed mods, all instalied at
Ashland. Another kit offers the ca-
nard and speed kit, but no new
engine, installed at the shop for
$13,000. This combination is ealled
the 2308E /STOL, and by keeping
the 230 hp., provides a 150kt. cruise
and a takeoff distance of 475 feet.
The Super Skylane model is simply
the replacement of the 230 hp. mill
with the 260 hp. version. No air-
frame maodifications are made ex-
cept for some firewall and engine
mount rework to accomadate the
engine.

The Bushmaster is the final
madel, which features oversize tires,
heavy landing gear all round, HD
brakes and the leaf spring,
Wittman-style landinggear, 260 hip.
engine and canard. No speed mods
on this baby. The rocks and trees
would probably bresk them off,

é‘_

By the way, if you don't want the
aerodymanic speed kit on the other air-
planes, deduct $3500 and around 20 mph.
I doubt if many will do this. After all,
what's the point of doing the rest if you
eren’t going for the whole shooting
match?

This coming April 1 will be going to
Ashland to visit the ehop. The trip will be
in conjunction with a seven to ten day
Aercbatic cliniec which Todd and Mary Jo
will host this year. Ashland’s runways
are long, smooth grass strips, geared to
taildraggers and fun flying, and some of
thebestaerobaticists inthe country show
up for the practice, coaching, critiquing
by their peers and just plane fun.

It is exciting that peaople like Tadd
Peterson are teking proven aircraft and
optimizing their performance. The facto-
ries which built the GA fleet aver the
years were notorious for offering air-
planes which cbvionsly had more perfor-
mance potential than was used. I guess

- the big difference is that for the last

twenty years of active mircraft produc-
tion, the designs were determined by the
marketing department, rather than pi-
lots. They evidently struck the balance
they thought was saleable, At least the
airplanes they produced werestrong, well
engineerad and safe. You can’t ask more
than that...or can you?

Interested in the Peterson family of
airplanes? You can call him for mers
pennies at 1-316-635-45055. He has a
decent info packet and a very entertain-
ing video. If you have a Skylane, you
really owe it to yourself check out
Peterson’s bag of tricks. 1

Cessna Owner /21
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INFLIGHT TEST--

STOL WREN

A synthesis of revolutionary but practical
performance characteristics has been built into the fast-
flying, slow-flying, high-flying, low-flying Wren

By MARVIN PATCHEN J
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And it's so easy 1o “'go” in the WREN, for its level

aftitude on takecffs ond-landings, on climb-out and ‘ &?

approach, gives it a “no sweat’’ reputation.
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INFLIGHT TEST --

No other plane has the “teeth’’ al
the wing, hinges below i, and the
ULS fins on the nose cowling.

STOL WREN

In piloting the Wren for several
event-filled hours, it seemed that I al-
most had to unlearn the safe flying
maneuvers Lhat had been drilled into
my reflexes after hundreds of hours
of flying. 1 made flat, low-altitude,
low-speed turns. 1 came in high on
final on short strips. I- intentionaily
skidded and slipped in turns, all at
speeds between 40 and 50 mph,

But the purpose of the Wren is not
to rewrite the book on how to fly;

By MARVIN PATCHEN

rather, it is designed to do certain jobs
efficiently, safely, and economically.

The Wren came into being when
Mr. E. H. Pickering and Doc Morris,
a veteran bush pilot, hlended the prin-
ciples of STOL aircraft, developed by
Jim Robertson, into a Cessna 182
airframe,

Doc Morris, after leading an ex-
tensive bush operation in Paraguay,

was convinced that a successful STOL |

plane must be a combination of good

performance, easy mainlenance, and
accessibility of parts, The Cessna's
world-wide distribution and compara-
tive abundance of parts convinced
Doc that the 182 was the airframe to
begin with, The 230-hp Continental
470-R engine, running low octane,
provided ample power with cconomy,

Selecting a tricycle gear rather than
the conventional gear found on most
STOL planes was done with the rea-
soning that the three large-diameter



wheels give far more flotation in soft
sand and mud. Also, bush strips with
the usual single runway are many
times subject to difficult crosswind
conditions that are ensed with a tri-
cycle configuration, Further, the Wren
is designed to do its landings and take-
offs at a level attitude, This adds im-
mensely to safe visibility, especially
when landing. Those who fear a nose-
wheel, thinking it might be subject to
abuse, forget that the Wren lands at
a super-low airspeed and that most of
their planes are equipped with extra
heavy-duty nosewheels and forks.
What is it like to fly a Wren? On
takeoff, it's quite similar to a Cub or
a Champ with a stiff breeze blowing
on its nose, With an almost flat atti-

_tude, you seem just to go up and up-

and up like an elevator, the nose just
a few degrees above the horizon, Full
flaps are used for takeoff, and 35 mph
is the rotating speed. At full gross and
zero wind, you should get off in less
than 300 feet,

The flops travel 30 degrees, as com-
pared with the standard 40 degrees on
182's. The special Wren full-span
flaps are “lift" as opposed to “drag”
flaps and provide an B7 per cent in-

Although the aileron (flaperon}
seems fo be slightly down, it is in

the up position, The “teeth’ are
turned toward the aileron, thus
counteracting the yaw created by the
down aileron during low-speed turns,

crease in the lift coefficient of the
wing. The outboard flap sections (tag-
ped with the name “flaperons”) act as
both ailerons and flaps, At low speeds,
their. effectiveness is enhanced by a
vane which directs airflow from the
lower wing surface through the double
slots, smoothing the flow over the up-
per . flap and aileron surfaces, adding
extra low-speed control, and doing
away with the buffeting during ultra-
slow flight, With the flaps down, the
ailerons are so effective that you can
rock the aircraft from side.to ‘side
during a slow taxi,

Full flaps on takeoff in effect
scoop air forward and down, creating
a ground cushion, This allows you to
lift off under stall speed, After you
break ground, acceleration is so quick
that the plane rapidly attains speeds
above stall as it flies away from the
ground effect.

Anocther Wren feature is the inte-
grated trim system, which automati-
cally offers the right amount of trim,
compensating for any change in the
flap position. In other words, you set
the trim in the normal manner, and, if
you suddenly dump the flaps, you do
not frantically have to readjust- the
trim,

Qur takeoff point was Meacham
Field in Forth Worth, Texas, where
we made intersection takeoffs on the
last quarter of the runway, With dny
help from the wind, we could have




taken off crosswise on the runway;
however, I am sure the tower would
have frowned on such a demonstration.

Away from the city, Doc Morris
and I swept low and slow over Texas.
I made 180-degree turns in under
ejght seconds. Doc’s record is just over
four seconds. ‘At such low speeds, you
can iurn 180 deprees within a 200-
foot circle.

Paralleling the highway, we spooked
a truck driver with our shadow. Nor-
mally, anyone driving on the ground
expects to see the shadow of an air-
craft going in the same direction pass
by him, but, in our case, truck and
Wren were both at about 55 mph, The
truck tried to slow down, expecting
the shadow to move ahead. We slowed
too, with the results that the truck al-
most came to a halt trying to lose us.
If the various state highway patrols
get wind of the Wren's ability, cer-
tain drivers could be in a whole lot
of trouble for any more illegal road
antics.

It’s natural for one lo compare the
Wren to a helicopter, To be sure, it
doesn't have the vertical ascent and
descent capabilities, but that is about

A wing cutaway clearly shows how

Wren changes the original 182"
leading edge simply by attaching o

new shape over the existing wirfoil.

all it gives up. ‘leleviston station
KONO, of San Antonio, Texas, was
using a helicopter for traffic reporting
but switched to a Wren and enjoyed a
65 per cent saving in operating costs.
The Wren could maneuver almast
twice as fast, maintenance was far
simpler, and it became a far more ef-
fective tool,

Later, I tried a few stalls. “Tried”
is the correct word, because you really

E. H. Pickering {left) and Doc Morris
discuss the ULS system that gives the
Wren super-efficient elevator control
at low speeds.

have to work at it tostop flying, The
leading edge of the Wren's wing is re-
designed simply by attaching a new
shape over the existing wing. This in-
creases its radius, adds lift, and also
smooths the airflow over the leading
edge — causing the stall to begin at
the trailing edge of the wing where the
airflow can be reattached by a slight
reduction in the angle of the attack.

Another device which enhances roll
and yaw control during slow speeds is
the series of vertical Wren "teeth” on
each outer half of the upper wing sur-
faces, They are connected to the aile-
rons so that during level flight they are
feathered into the wind, As the aile-
rons are used during slow fiight, the
teeth deflect broadside to the air-
stream -zhead of the up aileron, The
more the aileron is deflected, the more
the teeth turn toward their maximum
of 60 degrees. These teeth introduce a
drag which offsets the adverse yaw
created by the down aileron during
low-speed turns.

Still another special device is the
ULS, which stands for Ultra-Low-
Speed. This looks like a small eleva-
tor, except that it is located on the
nose cowling. Because it is right in the
propeller’s slip stream, it is super-ef-
fective even during power-off glides
and flare-outs. The ULS is directly
'connected to the elevators on the tail




The Wren panel, here minus the
Wren-Beto reversible prop canirol, is
standard Cessna, However, this
aircraft has a special high-frequency
radio used in many foreign countries,

(however, they work in opposite di-
rections), giving the Wren powerful
pitch control and the ability during
soft field operations to lift its nose-
wheel in less than its own length.

I tried slow-flying. It took about 16
inches and 2100 rpm to hold 60 mph
with the nose on the horizon. Turns at
this speed felt solid and safe, Backing
off the power even further, I made a
series of turns at 50 mph, and stiil 1
felt comfortable and safe, At low pow-
er settings you have 11 hours of
cruise, which is, of ecourse, far above
the average man's physical capacity
to go without a “rest” stop.

After the series of unconventional,

low-te-the-ground, low-speed turns, !
tried out the other end of the Wren's
speed range. Having once owned a
182, 1 can say with authority that dur-
ing normal cruise settings the aircraft
feels, sounds, and flies like any other
182 except that its true speed is about
six mph slower, The Wren brochures
point out that its speed is faster than
eight other four-place, single-engine
planes on the market and slower than
15 others. In eight hours of flight, the
distance difference between a 182 and
a Wren would be only 48 miles,

The only other thing the Wren gives
up is about 130 pounds of useful load.
Of course, the 182 is known for its
weight-carrying ability, so you still end
up with 1,103 pounds of load capac-
ity. Aside from the small losses in

speed and load, the Wren gives you

far more in return. It is virtually spin-
proof and stall-proof and does its ma-
neuvering at level attitudes where visi-

bility is the greatest, It takes off
quickly, lands short, and has extra rug-
ged gear — plus, it's backed by Cess-
na’s world-wide parts service,

Another Wren feature is that its
wings are made up so that field inspec-
tion and maintenance are easily per-
formed., Oversized inspection plates
permit exceptional access for viewing
or adjusting, Also, the parts made by
Wren are so designed that they can be
repaired in the field with simple hand
tools. There are no forgings or cast-
ings parts to hold up a repair job or
take a plane out of service, In three
years, Wren has sold only two replace-
ment parts.

The Wren enjoys a large advantage
in turbulent air, When most aircraft
would wisely remain on the ground,
the Wren's slow-flight ability smooths
put turbulence that would be tooth-
shattering for most other ajrcrait. It is
calculated that at 60 mph the turbu-



All Wrens start out as brand new
Cessnag 182's and are then modified
for STOL performance in this factory
at Fort. Worth, Texas,

lence shock is only one-half of that
experienced at 90 mph. At 120 mph,
shock is four times as great as at 60
mph, and at 480 mph turbulence shock
is nine times rougher,

Still mnother plus mark for the
Wren is the safety aspect during a
forced landing, A plane that can touch
down below 50 mph for a short land-

ing roll Has & much greater chance
for injury-free forced landings than
other aircraft. Also, according to the
FAA, when accidénts occur above 55
mph impact speed, the fatality rate
rupidly increases.

If you find yourself making the
mistake of flying into poor visibility
and low ceilings, at least if you are in
the Wren you can fly slowly enough
to avoid many of the consequences.
Also, the Wren has been certified for
0/0 landings (zero ceilings, zero visi-
bility), Making an instrument _ap-

proach at safe stow speeds and level
attitude, the Wren needs no attitude
change at touchdown. Coupling this
with the tricycle landing gear used
during the transition from flying to
driving eliminates the nose-over prob-
lem and makes the Wren the safest
blind landing plane available. In other
words, you keep a slow, shallow de-
scent rate at 50-60 mph following the
glidescope and localizer, keep on fly-
ing until the wheels touch the ground,
and then pull off your power, With
such a slow speed you shouldn't float
or bounce after touching down, Even
the helicopter is not allowed to make
approaches under zero-zero conditions.

The Wren-Beta system is a modi-
fied Hartzell prop that is controlled by
a handle on the panel which is coupled
to the prop pitch controls and the
throttle. By pulling down on the han-
dle, you can change the pitch range
anywhere from 14 degrees positive o
14 degrees negative. By controlling the
amount of posilive or negative pitch
during a descent, it is possible to bring
the Wren in from ridiculously high
altitudes at steep angles of descent (but
with the airplane in a fairly level atti-
tude) without picking up airspeed.
Once the plane touches down, the
prop conirol is brought to its full re-
versing position, cutting the landing
roll on a dry, paved surface from 25
to 45 per cent. | calculated that you
could come in over a 500-foot ob-
stacle (yes, 500 feet), land, and stop
within 1,000 feet! Using the reversing
prop, you also have the ability to back

This Wren is equipped with o
reversible prop, which is controlled by
o handle on the ponel, Using this
device, the pilot can descend af
2,500 fpm with low airspeeds and

a stabilizing gyroscopic propeller
acfion.



up while taxiing. The Beta prop also
has an unusual gyroscopic effect which
makes landing approaches in turbulent
air a steady, wing-level affair,

All my landings were of the ultra-
high approach variety, Most af them
used up about 150 feet of runway.
Once, ! goofed and rolled about 200
feet. Not having had the opportunity
1o fly a Wren with a standard prop, 1
did some research and found that the
“proper technigue is to bring the air-
craft in below 59 mph and above 50,
using a slight amount of power, When
you are ready to flare out, you give a
very short burst of power, which
raises the nose, then close the throttle,
This gives an ultra-slow, main-wheels-
first landing. Actually, conventional
landings can be made with less than
a 30-degree flap setting, But, for the
real gee-whizzers with or without the
reversible prop,-the Wren has the abil-
ity to get in mighty short for a full-
size aircraft.

A bonus point with the reversible

The Wren is of home in any part of
the world. Here, a missionary stops
for aq visit at a refugee village deep
in Loos,

. prop is its capability on ice and snow,

It can shorten a landing run by 80 per
cent on icy runways. This prop is
available for all Continental engines
in the 470 or 540 series.

If you have a 600-foot-square
patch, you can land and take off in
any direction and still have a safety
margin. Wren-Parts could be located
in communities where helicopter air
taxi services are too costly or slow.

The base price of the Wren is
$31,875, which is a little over $15,000
more than a 182.. What you get for
your money is 1,064 Wren parts and
2,114 nuts, bolts, and bearings, all as-
sembled to make your airplane a star
in the traditional “fun and profit”
category. One item that can't be mea-
sured in dollars, units, and weight is
security. Take, for example, the Wren's
high-alutude capabilities, The Lake
County Airport in Leadville, Colorado
has a field elevation of 9,952 feet.
With a calm wind and density altitude
of 10,500 feet, at full gross weight, a
Wren tock off with a 761-foot run
and touched down in 422 feet without
the aid of a reversible prop. Perfor-
mance like this is super-security, With

the Wren, there is no need to wait
around for the wind to come up or
the temperature to cool down, in order
to lift off safely from mountain air-
ports, A high-temperature, high-alti-
tude strip is just another airport to the
Wren,

One way a Wren can save its own-
er money is through the convenience
of building a strip next to his farm or
ranch, warehouse, office, home, etc,
A Wren needs only a fifth of the
amount of land for runway length that
is required for an ordinary aircratt, 1f
you shape the land correctly, even
half an acre can do. With a Wren-Port
adjacent to vour work or home, you
can beat the portal-to-portal time of a
300-mile jet trip and an ordinary 200-
mph aircraft’s 600-mile trip. Many
cases would favor the Wren even
more, depending on the distance you
would have to drive to an ordinary
airport,

Compared to other STOL planes,
the Wren's operating costs are quite
modest. It uses twelve gph of low-oc-
tane fuel at 55 per cent power. Al
its super-economy cruise of 115 mph,
the Wren will burn a little under eight




gph, and, for low-speed patrolling us-
ing 20 per cent power, it uses only 5.3
zph.
I brought the Wren in for my last
landing using the approach angle of a
ski jump, As soon as the wheels touch-
ed down, I hit the button on the con-
tro] wheel which automatically dumps
the flaps for improved braking. This
standard Wren feature is one that I
would like to see on other Cessnas.

I purposefully selected a parking
spot so that T had to back up, using
the reversible prop.

Turning off the mapgs and master
switch, I thought about those who
would enjoy a Wren and profit from
owning one. Ranchers, contractors,
pipeline patrollers, high-altitude forest
workers, highway patrollers, fish and
game spotters, resort owners, photog-
raphers, and geologists will all find the
Wren a profitable business tool,

There could be an even bigger
Wren market for people like you and
me ~ people who like to explore in
Mexice or Canada, or use high moun-
tain strips and fly slow and low over
the beautiful sections of our country.
People like you and me who make lots
of cross-country flights can almost
wipe the possibility of an unsafe fore-
ed landing from our minds, knowing
that the Wren doubles the chance for
a successful emergency landing. In the
Wren, you have an airplane that does
not sacrifice too much speed for its
STOL, feature, With my experience in
fast airplanes like the Aero Comman-
der 200, Comanche, Bonanza, Bellan-
ca, and Centurion, I am happy if I
have an airport-to-airport groundspeed
of 170 mph. On a 325-mile trip, this
speed penerates a flight time of 1 hour
and 54 minutes, The same trip would
tzke you only 25 minutes fonger in a
Wren.

When you are planning a flight,
Weems, Jeppeson, and the other com-
puter manufacturers all have one fac-
tor missing from their dials — peace of
mind. That {s what you pay for and
get when you own a Wren,

For more information about
the WREN, contact:

WREN AIRCRAFT CORPORATION
Meacham Field

Fort Worth, Texas 76106

Area Code 817 MArket 6-3739

An unwise maneuvver in most other
aircraft, canyon flying can be
practical for an experienced pilot
who understands the superb low-
speed handling and small turning
radius of his Wren,




A Special Reprint Fram a Recent lssue

FLIGHT mAGAZINE,

P. O. Box 750, Dallas, Texas 75221

HERE are definite and dis-

tinct advantages to being
a midde-aged grandmother type of
pilot, uncoordinared and not a bic me-
chanically inclined. For omne thing,
when it comes time to prove how
easy things are to do — or to fly —
you are often called upon. Somerimes
it turns our to be interesting and fun,
Leo.
This was one of the reasons I found
myself in Fort Worch recently, driv-
ing a brand-new Wren 460 down the
glidepath all the way to the ground
and to a stop, mind you—completely
under the hood in simulated zero-zero
weather conditions. 1 believe that
practically anyone can land the gen-
tle, slow-flying Wren in zero-zero
weather.

The Wren is presently approved for
TFR landings with ceilings of 100 feet
and one-fourth mile visibiliy, and
the FAA will review the situation afc-
er six month’s experimenting with the
present minimums. The company has
petitioned the FAA to lower the mini-
mums to zero visibility and zero ceil-
ings, which is the first time such ap-
proval has been sought for any US.
aircraft. Wren's reasons for believing
it can do what other planes cannort in-
clude (1) A safe, slow approach (50
to 60 mph) wichout worrying about
a stall, and which permies a shallow
rate of descent without “eating up”
runway; (2) level attitude of the
Wren in slow flight so no change is
nceded at touchdown; (3) no tenden-
cy to float on a bounce after original
touchdown; {(4) tricycle gear ro al-
low transition from flying to “driv-
ing”" without risk of nose-over, and
(5) slow landing speed for stopping
in a short distance. No other plane
combines all these features; other gen-
eral aviation STOL (short take-off
and landing) aircraft lack rtricycle
gear and level actitudes. Ordinary
planes do not have ulcra-slow-speed
approach or rouchdown capabilities,
and have a tendency to float.

While present Wren minimums
{100 and %) are the same as set
farth in FAA’ Caregory II program,
the Wren is actually granted more li-
beral authority as it is not limited to
those few airports that have the in-
tricate ground electronic equipment
for Category II operations. 1t does not
need the complex airborne equipment
required for Caregory II. IFR equip-
ment and an ILS-equipped airport zre
all thar's necessary in the Wren. To
be approved for zero-zero landings, 2
pilot would have to be instrument
rated and specifically tested for this
type of approach. T understand that
even helicopters cannot safely make
instrument approaches to lower than
50 feer.)

| WAS
NO. 9
LERO-ZERC

Even Grandmother can land
the gentle, slow-flying
Wren 460 under the
hood, simulating
ZEro-zero
conditions

By RUTH TAKSEL

As part of Wren's documentary to
prove their plane is safe for zero-zero
landings, the company has invited
pilots with a variety of experience to
make IFR approsches to simulated
zero-zero landings. 1 was the ninth
pilot zo do so — the first woman, and
one of the first non-instrument rated
pilots. It was quite a thrill and nor too

Here's the Authoress with Doc Morris
beside the Wren's supplementary nase
contral surfoces. No other STOL aircraft
can match ity level otiitude ot speeds

below 30 mph.

. -

difficulr ac all, When it was,over I was
presented with a silver zero-zero pin.
One of the nine members of the Zero-
Zero Club wears 2 gold pin — he
made an actual IFR approach in zero-
zero conditions when the weather
closed down unexpectedly at both his
destination and alternate. In my case,
I fele the guy who deserved the meda]
was Doc Morris, Wren vice president,
who calmly and courageously rode the
approach with me.

Since it was an exceedingly rough
day for my particular flight, I man-
aged to answer my own question re-
garding the entire procedure: “While
a zero-zero landing may be possible in
smooth air, what happens when i’
turbulent?” I found it no big problem
at all, even with my limited experience.

To say that it was comfortable
coming down the glideslope in the
turbulent air would be less than truch-
ful. Bue I can say that it was entirely
manageable. The extremely slow ap-
proach speed minimizes the roughness
and, as the Wren folks point out, the
air can be calm in actual zero-zero
conditions (fog). In weather condi-
tions where there is rough air and
gusty winds, they rell me you usually
have a little ceiling and visibility. In
my three practice approaches with
Doc, I found that it was quite a sim-
ple matter to land if I shed the hood
30 fr. above the runway. The times
when you have less than a 30-ft. ceil-
ing are very rare indeed,

In practice, the zero-zero landing
is basically simple. My biggest hurdle
was using the glideslope, which I'd
never done except for a couple of Link
Trainer practice approaches. Bur in
spite of that and the fact that I"d had
no actual left-sear time in the Wren
previously, it cook only three pracrice
approaches before 1 was able to make
n successful approzch all the way to
the runway and to a stop. It's not hard
to keep everything centered at those
slow speeds — things don’t happen too
fast. At about 30 feer above the
ground and !4 down the runway, you
ease off the rare of descent to abour
200 fpm. At che prescribed 45 to 50-
mph. touchdown speed, your bousnce
is a light one. You floar just abour one
airplane length and simply conrinue to
land the airplane in 2 normal way.
Afrter a time or two you find you can
acrually “feel” the ground effect.
When the wheels touch a second time
you raise the flaps and apply the
brakes. If it's actually =zero-zero
weather, the hardest part is still ahead
— twaxiing in to the ramp. Bertter, we
feel, to sit right, and wair for a truck
to come tow you in. Driving around
on the ground in conditions like chat
could be dangerons!
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- Reborn Wren Revives
Interestin the Old/New
Airplane of the Sixties

by Don Downle

ARIZONA'S STATE BIRD is the cactus
wren, which is fiting because the Grand
Canyon state is the home of the Wren 480.
The Wren is a STOL modification of the
ublguitous Cessna 182. Some 200 Wren
modifications were built in Texas between
1962 and 1967 when production was halted.
An estimated 60-70 of these units were
sold overseas. Nearly 150 of the total air-
crafi produced are believed {o be still in
service.

After 16 years, the Wren [s back in pro-
duction, thanks to the single-handed efforts
of mini-ertrepreneur Todd (Pete) Peterson.

Todd, only 31, has been getting his hands
greasy around airplanes ever singe he grad-
uated from an A&P program at the Cannon
Aero Center, Cheyenne, Wyoming. He
worked for several FBOs before starting his
own major repair shep with an I, A, (Inspec-
tion Authorization) in Thedford, Nebraska,
Todd said Thedford was the county seat
and boasted a population of 300; "nica
country, terrible weather* He opened his
shop in 1972 and remalned for 10 years,
How the Wran was reborn In the sandy
deseris of Buckeye, Arizona, 1s a story in
itseli. Todd saw a small advertisement in

Trade-A-Plane more than six years ago
stating that the Wren project was for sale.
Todd quickly purchased, “at a very reason-
able price! the STC, drawings dating back
to 1862 and minimal tocling. In his youthiul
enthusiasm, Todd fully expected to be build-
ing a few airplanes within a year. However,
general aviation progress is not all that
swift, and he has just recently delivered his
sixth unit. Nevertheless, he is backordered
until March, 1884, on his present two-three
per month schedule. He has firm deposits
on 18 units, -

The Wren project is completely owned
by Todd Peterson and his wife Jo. They
relnvested the profits from their Nebraska
repair shop, updated the Wren drawings
and combined them into ocne master set.
The toaling was refined for closer toler-
ances and Tedd began looking for a place
in which to build his bird because his
Nebraska hangar was too small. The town
of Great Falls, Montana, quoted an excel-
lent price on a hangar lease, but Todd and
Jo had fairly well had it with midwest winter
weather. They decided to investigate the
Arizona sunbelt not only because of the cli-

AERO



mate and flying weather, but also because
maryy established aviation contractors and a
trained [abor force are close by.

The Petersons wanted something per-
manent with a long-term lease available.
Falcon Field in Mesa, Arizona, had a beautli-
ful hangar, but the price was 36 cents per
square foot. While flying in the Mesa area,
Todd stopped at Buckeye, Arizona, same 35
miles west of Phoenix, and saw the wide-
open, seldom-used city alrport. Upon ques-
tioning city officlals, Todd discovered the
city owned half of the existing hangar.
Within three weeks, the city had bought out
the other owner and leased the unpreten-
tious but completely adequate facility to
Todd at B cents per square foot. He has
been in Buckeye now for 1% years.

Tadd said his isolated locale has cer-
tain advantages: *'One, nobody bothers me.
Two, when visitors do stop by, they are truly
interested in buying. It's amazing how much
time can be lost in a day talking to well-
intentioned ‘tire-kickers" who happen to
wander in. Three, the wide open spaces
dottad with sagebrush and Siguarro cactus
are Ideal for demonstrating a STOL like the
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Jutia Downie

The reborn Wren, which is back in produc-
tion in Arizona, is a STOL modification of a
Cessna 182.

All STOL takeofis and iandings are made
with full 30° fiaps, which remain down after
takeoff so there is no unnecessary wark
during an aborted takeof,

Wren. Nobody yells and the city loves it
(After flying for a part of two days with Todd
in his Wran, | can assure you that the com-
binatien would have been thrown off any
conventional airport in the first week.)
"Faur, the Wren hatchery is now the sec-
ond largest business in Buckeye with 24
employees. It's about as close {o having a
privale airport as you can be,” he smiled.
Todd Is no stranger to the world of
STOL aircraft.-He has owned a Cessna 182
with a Roberison STOL. and a Maule, and
he also has flown extensively In the Helio
Courler. However, many of his 4000 hours
{(private ticket with instrument rating) were
obtained flying air shows in the Nebraska
area in an Acroduster il. “When | invested
in the Wren project, the Acroduster was the
first thing to be sold because it sat in the
back of the hangar for eight months a year
and didn't make a dime. However, when |
can afford it, an aerobatic showplane will
be the first thing I'll buy. 1 love aerobatics!”
Todd is enthusiasiic about the Wren's
capabilities. He beams when he talks about
his ship. "Everybody loves i, he said. "We
get bush pilots from alf aver the world stop-

Dan Downie
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ping in 'way out here, The airplane’s safe,

you're never behind the power curve and
there's none of this extreme high angle of
atlack where you're hanging on the prop.
Just wait until we get into the air and I'll
show you. You'll [ove it” He was right.

The Wren [s built around the popular
and proven Cessna Skylane, vintage 1966~
1969. Todd eventually plans to modify the
1970-1971 models as well, but he says he
will never rebuild a newer-than-that airframe
because of the change by Cessna in 1965
that put the broad 206 elevator and sta-
bilizer on the 182. Then in 1972, Cessna
widened the wheel tread, added a tubular
gear and moved the landing gear aft with a
resultant greater load on the nose gear,
However, there are almost 5000 1966-1969
airframes available and, Todd said “even if
we upped production to four per month, it -
would take us 10 years to modify 500 out of
that 5000, So, we're not about to build our-
selvas out of 182 airframes.” The Cessna
180H can be adapted to the Wren madifica-
tion also, and Todd is studying that pos-
sibllity, At the moment though, he's busy
cranking his production up to four per
month. “We'll make a taildragger madel if
we can get six orders in advance.”

Todd’s method of building and selling
is unigue. Each order s custom bullt, with
avionics (if any) added at the customer's
request and the paint job suited to the indi-
vidual as well. Substantial deposiis secure a
delivery slot. The Wren sells for two prices,
depending on whether the customer fur-
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WREN/continued

nishes the 182 or Todd buys one to modity.
Customer-furnished aircraft are currently
maodified for $29,000 with six weeks down
time.

Remanufactured "new” Wrens involve
returning a 1824-182M airframe to a zero-
time slalus. Everything from the firawall
forward is new with a zero-time, factory-
remanufactured engine complete with war-
ranty. Price for the "pew™ Wren is $65,000,
Todd said he can find good, clean airframes
with run-out engines for from $14,000-
$20,000. “We won't modify a 'dog. Each -
airframe is on a case-by-case basls. We put
in & new Interlor; new instrument panel that
we make here, and all new gyros; we re-
place the windshield; add long-range tanks,
if they are not installed already; replace all
cables and stressed paris and corrosion-
proof the alrframe. Strobes are standard
equipment with the Wrens, as are articulat-
ing seats, dual brakes and an external
power receptacle.

Just what Is the Wren concept and
where did il come from? it was a product of
the: late Jim Robertson (Robertson Aircraft)
and A. E. "Doc” Maorris, and grew out of a
420-hp Lycoming-powered Robertson Sky
Shark design concept. Aside from beefing-
up the area around the landing gear, the
rear spar and some ofher structures, four
basic modifications are required to convert
a stock 182 into a Wren. Full-span, double-
slotled flaps and drag plates, called Wren's
teeth, are added to the wing. These five
vertical vanes atop the wings on each side
are Interconnected with the ailerons so they
deflect outward only when "down” aileron
Is applied. This action helps spoil the lifi on

the descending wing and also supplles drag
on the inside of the turn, combating the
usual problem of differential alleron yaw.
ltem three is a modified leading edge cuff,
similar in concept to the Robertson system
and now used on the latest production
Cessnas. However, the most unusual addi-
tion is a small canard just aft of the pro-
peller with a movable trailing edge that is
connected to the conventional elevator on
the tall,

A small number of Wrens have been
flown without this canard, and an STC from
another company is available for a "canard-
less" modification, However, the canard has
a number of advantages Including the ca-
pability 1o lift the nosegear off the ground
before stariing the 1akeoff rall, creating an
instant taildragger with added performance
on soft, muddy or snowy runways.

A siabllizer modification is included
that allows the leading edge of the tallplane
to move two or three inches down as the
flaps extend. This is connected to the: flap
extension system to take care of the more
extreme trim changes as the full-span,
double-slotted flaps are actuated. Peterson
was experimenting with eliiminating this sta-
bilizer mavement at the time | flew with him.
He believed, however, that both takeoff and
landing rolls were adversely affected, albeit
slightly, and he was returning to the original
movable surface with its added cost.

John Kendro, one of the engineers on
the original project for four or five years,
acls as a consultant to Todd and helps
unify the drawings. The entire package, in-
cluding all drawings, filled the back of a
Cessna 182 with the seat removed for two
complete trips. Now Todd has a fully FAA-
approved FMA shop for the Wren.

photos; Don Downla
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Todd Peterson examines one of the thou-
sands of new parts that go into the Wren
STOL modification he recently brought

back Into production In Buckeye, Arizona.

Doug Burke, left, and Todd Peterson
examine the torque tube that fits be-
tween the canards that are installed on
the Wren modification.

Todd has found a ready backlog of
skilled crafismen in the Phoenix area
because of layoffs at Lear, Varga and
Lackheed. He is thus able to be extremely
selective in hiring and is building what he
considers a topilight team of precision fabri-
cators. "'A number of our regular employees
would be supervisors in a larger organiza-
tion,” he said. “Six months agoe | had four
tellows in the shop, now | have 19 and
we're in the process of hiring three or tour
more"

Todd originally planned to handle all
sales from Buckeye, but he found the dis-
tance too great for some customers. He has
established seven dealerships, each with a
large enough territory to support a demon-
strator. Localions include Florida, Min-
nesota, Orggon, California, llingis and Peru,
with the New York dealer handling Euro-
pean contacts. The factory handles Arizona
and nearby New Mexico and Texas. Orig-
inally, Todd had dealer applications from 34
companies, but, he said, "I took a lot of
lessons from Cessna who, | feel, over-
saturated their territories with dealers. We
don't require our dealers to stock an inven-
tory and we have no guolas. All sales leads
go to our dealers.”

Wren buyers normally pick up thelr air-
planes at Buckeys, where they recelve a
free flight checkout, usually from Doug
Burke, a CFI with a great deal of STOL
time. Each pilot recelves a maintenance
briefing, essentially showing all the systems,
how they are connected and how they work
along with a review of areas where mainte-
nance may be required. Since about half of
the Wren buyers are bush pilots operating
far from normal maintenance facilities, this
briefing is considered essential. Todd said
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an annual Wren inspection should not take
mare than one hour longer than it does on
a standard 182.

An interesting legal overload is permit-
ted on the Wren. Gross weight may be
raised from the normal 2800 pounds {o
3650 pounds in a limited category just as
long as the flap-extension speed is dropped
fram 90 mph to 80 mph and the rate of
descent at touchdown is less than 500 fpm.

Many under-the-skin changes are pres-
ent in Todd's aircraft. For example, the front
canard mounts have been modified so it Is
unnecessary to remove all the engine bolts
to remove the canard; the canard stays with
the aireraft when the cowling is removed for
maintenance,

The Wren modification is designed for
easy field repair. The new rear spar is made
of .050 aluminum without lightening holes.
The teeth on top of each wing are actuated
by a push rod with sealed bearings. The
flap hangers are made trom 3/8-inch
aluminum plate. Neither forgings nor cast-
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ings are found in the design.

For off-alrport flying, the Wren comes
with B.0O x 6 main tires that can handle
wheel fairings and a 6.00 x 6 nose tire. An
optional change ($350 or more) provides a
modified nose-whesl fork ta handle 8.00 x 6
front tires and 8.50 x 6 on the mains, These
large tires will not 1ake whee! fairings.

The Continental 0-470-R irant runs well
on auto gas, although Todd hastens to
point out that this may not yet be legal.

In going over the old paperwork from
the orlginal Wren, Todd found that the
Texas-based company stopped production
in late 1967 in favor of two unsolicited mill-
tary projects {on which you don't get paid
unless the project is accepted) for a quiet
reconnaissance airplane for Vietnam and a
canard version of the Cessna push-pull
Skymaster. A Congressional objection to the
pricing an the projects apparently caught
the company in a financial crunch.
However, the final blow that knocked the
Wren out of the air was the crash of a

The Wren has the ability to land and takeofi
amidst the sagebrush in the Arizona desert.

From leit, Randy Allen, shep supervisor
Art Hernandez, Jim Schiessa and Doug
Burke discuss a wing assembly befare it
is mounted on the Wren.

much-modified aircraft with a fiush-battom

wing surface that was designed to eliminate

wind noise. it appeared that no flutter analy-

sis had been completed and flutter com-

bined with an in-flight fire killed both Doc

Morris and &nother company pilot. 29

Todd said the original Wrens saw serv-
ice both in Laos and Vietnam. In fact, he
had a pilot working for a government
agency stop in recently and give a first-
hand account of this supar STOL In several
unigue combat zone applications.

Todd pointed out with pride that his
Wren will go anywhere an ultralight goes—
and many places they won't. (He has flown
the Cobra and Hummingbird ultralights.)

Whenever Todd leaves his Isolated
home base at Buckeye and lands at an-
other alrport, he parks the Wren with the
flaps extended. The unconventional ap-
pearance of the Wren always draws a
crowd and it isn't lang until some onlooker
wants to see what happens with the flaps
extended.

Todd said the abllity of the Wren to stay
in the air at very slow speeds Is based di-
rectly on the lift from the double-slotled
flaps. A button an the pilot's cantrol wheel
retracts the flaps precisely at touchdown so
that adequate braking can be applied Im-
mediately without skidding the fires. Flap
retraction uses the original Cessna system,
taking between four and five seconds from
30° full flaps to zero.

The Arizona builder said half of his
buyers have been bush pilots or "earth
movers,” and half of the units sold to such
pilots have replaced helicopters. The other
half of the purchasers have been mature,
private pilots who want the advantage of
STOL safety while retaining the cross-
country performance of the Skylane.
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WREN/continued

“When the flaps are up, the Wren flles ex-
actly like any other Skylane,”" said Tedd. “All
the STOL efficlencies appear when the big
flaps go down.”

While the leading edge cufi is being
installed, the pitot head Is relocated and its
angle changed. Todd believes that stock
182s will Indicate 40 mph while actually trav-
eling at 60. On the Wren, he sald, 40 mph
indicated is an actual 42 mph. All Wren
performance figures are In miles—not knots.

Unllke some Cessnas, particularly the
170B, the Wren can be slipped with full
fldps and still retain full control. One of the
more interesting demonstrations that Todd
made In flight was to campletely cross the
controls—full lefi alleron, full right rudder
and heavy back wheel. The Wren will not
spin. While rolling with crossed controls
from one side to the other, that usual “sick-
ening slip-and-slide, pit-ofthe stomach™
reaction was not apparent because the

" Wren's leeth take care of differential

aileron yaw.

For the statistically minded, the Wren
modification adds 115 pounds to the weight.
There are 1064 extra paris that are compo-
nenis of the Wren system plus 2100 new
nuts and bolts. Todd said a full 30% of the
aircraft is new after the modification.

Todd said he has more than $100,000
of his own money plus a great deal of per-
sonal time and efiort wrapped up in his
Wren. “This aircraft is me!” he states with
pride. Todd has been told by FAA officials
that it would take almost $2 million
three years to develop a similar project
today. He said he has turned down several

- offers to sell the package outright at a

profit,

The Wren is strictly a Peterson family
project. Todd's wife Jo handles the complex
paperwork with subcontractors. Todd
proudly said she's a good riveter, par-
ticularly once between 3 a.m.—5 a.m. when
there was a rough, rush job to get out of his
AS&P shop. She also has a student pilot's
permit.

‘Todd's present demonstrator, N37RJ,
has a cotorful history. it is an original Wren
that has been updated. The plane was
flown by the Texas Depariment of Wildlife
for 6500 hours and survived an engine
failure over the Rockles with a full load of
passengers. The pilot put down in a snow-
field 300-400 feet long and commented
later that if he had not been flying this
STOL modification, he doubted that every-
one would have walked away.

Even though Tedd's demanstrator has
extensive bush flying hours in its logs, six
people are lined up to buy it just as soon as
Todd gets his own “new"” Wren.

When It came time to go flying, Todd
and | climbed aboard the well-used demon-
strator on a sweltering summer day. Nearby
Phoenix was the hottest city in the nation
the next day, Inside, the Wren was strictly
stock with the single exception of the flap
retract button on the pilot's wheel. Todd

had just reupholstered his aircraft with a
plush blue velour that would be more at
home in a bedroom than in a bush plane.
The interior decoration didn't interfere with
the flying characteristics though.

A double shoulder harness was rigged
up for each of the front seats,

After a number of years of both making
demonstration flights and observing them,
I've found it best to sit back and Jet the
factory pilot go through his routine, then
attempt to duplicate as much of it as you
feel like trying.

So we taxled out In the overpowering
heat, a tactor that greatly reduces any air-
craf’s performance, and Todd showed what
the Wren will do. First, he applied full power
on the hard-surfaced ramp, hauled back on
the wheel that actuated both canard and
elevator, and the nose wheel promptly came
off the ground without any forward move-
mert. We were not loaded aft C.G. This
capability Is a unigue feature of the Wren
and a substantial benefit on any soft field.

All STOL {akeoffs and landings are
made with full 30° flaps. The flaps remain
down after takeoff or during a go-around so
that there is no unnecessary cockpit work-
load during an aborted landing.

Much of the Wren's claim to fame is
that it performs its STOL profile without
using a ridiculously high angle of aftack
that can put the pilot behind the power
curve and greatly reduce forward visibility.
Thus the max-performance takeoffs that
Todd demonstrated were made with a deck
angle comparable to a stock airplane dur-
ing a normal takeofi.

Wren specifications call for a takeoif in
300 feet at sea level with no wind and a
hard-surface runway at full gross weight.
Qur altitude was 1024 feetl; the outside air
temperature was 109°F, and we were about
250 pounds under grass weight. Todd
taxled slowly foward the south end of the
runway. When we were perhaps 400 feet
from the end, he opened the throttle and
we headed toward the sagebrush. As__tﬁe
airspeed came up off the peg, he came
back on tiie’wheel and the Wren climbed
solidly into the air. With that sort of tem-
perature, | wouldn't call it a leap, but the
rate of climb was BQ0-900 fprn and the an-
gle of climb was flat.

We circled the old WW 1l triangular
training pad and Todd picked out a 300-foot
square area that had been cleared for
madel airplane use. He let the flaps remain
fu!ll down and established a 50-mph power-
on approach. As we crossed the sagebrush
barrier, he cut the power, rotated and
dumped the flaps as we {ouched. The
timing was deceptively simple, but Todd has
had ample opportunity to practice and he Is
very sharp at getting the most out of his
airplane.

We shot a serles of across-the-runway
lakeotis and landings and then headed for
a tarmer's dirt strip some 20 miles to the
north. Ouring all our circuits and bumps at
Buckeye, we were seldom over 300 feet in
altitude, but in this wide-open part of the
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desert nobody cares.

The next morning, it was finally my turn
to fly the Wren. First | tried lifting the nose
gear off without maving. Then came a take-
off roll from that position. There was more
than enough rudder to counteract torque,
and we remained well within the boundary
of the airport. We clirmbed out to about 1000
feet AGL and experimented with the circling
radius of the STOL craft. At 50-55 mph,
about 17 inches and ful! flaps, naturally we
were able to make full 360° turns well
within a 300-foot radius In complete com-
fort. At this slow speed, very little G-force is
applied.

A previdus owner had installed a ver-
nier cantrol on the throttle that, to me,
caused a minar complication in achieving
instant power changes. Personally, I'd leave
the vernler, control on the prop and mixture,
but go to a conventional push-pull rod for
the power.

In siow flight, turns, cross-cpntrolled
maneuvers and approaches, the control
touch [ smooth and comtoriable. With the
horizontal stabilizer non-movable at the time
{ flew the Wren, it took a considerable man-
ual nose-up trim on final approach to keep
the wheel forces within a comfortable
range. ln case of a go-around, there would
be a marked tendency to pitch up as power
was applied. This, plus a slightly longer
take-off and landing roll in this configuration
has convinced Todd to stay with the original
design, as menticned earlier, even though i
is more expensive and weight consuming.

A 50-mph indicated final approach
speed seemed quite comforlable. Over-the-
nose visibility was good; the controls falt
solid, not mushy, and enough speed was
avallable for a proper flare. Even as a
stranger to the Wren, | had no problem in
touching down within 100 fest of the
threshold by dragging the ship in with a
little pawer and coming off the throttle and
back on the remaining travel on the wheel
as we passed the threshold, We were on
the runway and stopped with moderate
braking Inside the 350-foot mark, | could
have shorened the roll slighlly with heavier
brake application, but I've never enjoyed
abusing an airplane, even if it Is a
demonstrator,

We shot a representative number of
takeoffs and landings In complete comfort—
except for the heat that was beginning to
build up agaln. After exhausting my curi-
osity, Todd showed me some more tricks.
He demonstrated the Wren's superb ma-
neuverability by making a tuming approach
into a short strip. We chose the 300-foot
model airplane pad for a target and Todd
came in at 30° to the field, making a shal-
low turn on low final approach. His experi-
ence as an alrshow performer helped since
our fow wingtip was playing footsles with
the sagebrush for the last couple of hun-
dred feet before a smooth, fast rollout and
flare. We came sliding to a stop within the
confines of the 300-foot square, It was most
impressive, but a maneuver that { didn't feel
compelled fo try to duplicate.
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The air was beginning to warm up and
become bumpy. On our next touchdown
with Todd at the controls, we hit short and
hard. Nothing bent, but we dropped the
final 15 or 20 feet and Todd described it as
“we hit a little ‘downer’ out there just before
touchdown.” The Wren Is a tough bird.

Yes, it is possible to bend a Wren or
any other airplane if you try hard enough.
The original Texas factory kept a record of
the first five modals to be wrecked. All
these accidents were back in 1966, but they
typify what goes on with a busy bush plane,

“After four successful deliverles across
the North Atlantic, one Wren made a forced
landirg in the middle of the South Atlantic
when an accessory oil filter came loose and
caused a dead stick landing,” reported the
original Wren bullders. “The Wran was un- -
damaged and remained afloat for 30 hours.
The pilot/owner wired his order tor a
replacement Wren the sama day he was
rescued, wet and tired but uninjured,

"One Wren parked on the apron of &
Southeast Asla airport was blown over by a
fransport plane running up its engines. No
occupants—no Injuries. «

“One Wren negotlating a landing on an
BOO-foot strip atop a Kentucky mountain
louched down too far down the strip; eased
over the end and down a mountainside into
tfrees and rocks. No injurles, and the plane
is back in the air.

“A fourth Wren was barely airborne
from a small airstrip near Mexico City when
it was picked up by a ‘tornado, spun
around, tumed upside down, and none too
gently deposited on its back. None of the
four occupants recelved a bruise or a
serateh, The pressure in the center of the
‘tornado’ {sort of a cross between a Kansas
cyclone and a grandaddy Texas dust devil)
was so low that the tops of four cans of oil
In the back of the Wren were blown off as
cleanly as though sliced with a machete.
This was the fifth such incident at this air-
port. The other four were fatal. '

“In Alaska, a Wren was chasing a bear.
Apparently the bear turned and the Wren
caught a wingtip on the ground in trying to
turn as short as the bear. Of four occupants
on board—no fatalities, two injuries.”

So reporied the original builders of the
Texas Wren.

The Wren is a solld, com{ortable STOL
alrplane that excels with its relatively leve!
deck angie at slow speeds. This is a com-
hinatlon that any low-time Skylane piiot
could leam to master in short order. With
the present enthusiasm of Todd Peterson
and his crew of quality-minded assemblers,
it is going to be interesting to watch the
progress of this old, new, almost forgotten
STOL package that has suddenly found a
market in an aviation scene that has shown
little enthuslasm In recent years,

It's s0 nice lo walk Into a general avia-
tion production facility and see people
busily assembling newly modified aircraft
and wheeling them out the door to walting
customers. Yes, the Buckeye cactus Wren
is a refreshing wilderness bird, d
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Pilot Report

Wren460: STOL

with Safety

Converted C-182 takes off

i 270 feet, lands in 205,

may be most remarkable
STOL plane on market.

by Gary Glassmeyer

plane you visualize when you are

dreaming that you are flying. You
are tucked under the covers warm and
cozy and yonr mind begins to drift.
You’re no longer aware of the real woild
around you. Somehow you have ob-
tained the abilities of a bird. There is no
fear of stalling or spinning. You can ap-
proach, land and take off on incredibly
small paiches of land.

Your dream goes on. You find yourself
landing on back roads, in fields and pas-
tures. On an approach to a 400-foot
clearing you find yourself high and fast;
you can’t make it, but it's no problem—a
small amount of power and yon are
climbing skyward with the flaps fully ex-

THE WREN 460 is the kind of air-

tended. After a go-around in a very small
pattern you give the approach more care-
ful thought. This time everything is
perfect, and with a little breeze on your
nose, you set down in about 130 feet.
Now your mind creates a scene that
casts you as a mighty eagle in search. of
prey. A very choice mouse is spotted &t
the tip of the shadow cast by a huge grain
silo. You maneuver into a position that
puts the sun to your back and into the
victim’s eyes. Then you approach the silo
with about one-half wingspan of clear-
ance and minimum airspeed. Upon
crossing the top of the silo you spot your

tarpet and aim-straight for it (full flaps .

and propeller in reverse thrust), With
your nose up slightly above the horizon
arid with only a bit of forward thrust you
sink your talons into the victim and fly
away.

This kind of flying is not a dream. It is
real! If that silo were a 500-foot obstacle
(yes, 500-foot),you could clear it and roll
to a complete stop within 1000 feet of its
base. Some 1800 hours of flying a Wren
460 on a daily basis have given me some
of the privileges of a bird and the load-
carrying capability of a pickup truck.
What is even better is that the Wren is
wrought from one of the world’s most

reliable and popular airframes—the
Cessna 182. _

There are no changes to the engine,
but the wing is extensively modified to
make a Wren. There are 1064 parts
added to the Wren 460, which boost the
empty weight by about 100 pounds.
None of these extra parts requires high
technology to fabricate and they could be
repaired or duplicated by a competent
mechanic in the field, These parts are
“over-designed™ for strength and are
very rugped. I have read that only three
replacement paris have been sold for the
Wren in the last 15 years.

Flying the Wren 460 is much like fiy-
ing two different popular airplanes. With
the full-span, double-slotted flaps fully
extended, it's like being ina Piper Cub.
The main difference is that the stall of the
Wren 460 is more gentle.and control-
lable. With the fiaps up in cruise, it is like
an everyday, load-hauling Cessna 182,

The most outstanding feature of the
Wren 460 is its pair of full-span, double-
slotted flaps. Fully extended, they
increase lift by 87%—that's about like
having & 60-foot wing. Imagine the per-
formance of a 230-hp, four-passenger
powered sailplane!

Tied into the flap extension system is
an elevator trim system. Jack screws are
used to move what normally is the fixed
horizontal stabilizer. This feature nearly
eliminates the need for the fast trim

Key to super-STOL performance is
Wren’s full-span, double-slotted fAnp.
This early Wren omitted the canard.
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nificantly when a wind is blowing. From
this saga of conflicting “buts” and “ifs,"
you would be justified in asking, “Are
there any simple rules?” Thankfully,
there are. [ have divided them into
phases of flight: _

1) Takeoff—~Never rely on uninformed
advice or assume that 10° of flap wili im-
prove the takeoff run or steepen the
climb path. When flaps do have an effect,
25° may be requiréd on some types of
aircraft. Consult the flight manual, and if
no improvements are claimed through
use of flaps, forget the idea.

There are proper techniques for short-
or soft-field takeoffs. Use the recom-
mended flap settings and rotation speeds
for best results.

Forget about way-out techniques like
stariing the roll and putting down flaps
when speed is near the point of no return.
You should be concentrating on keeping
the airplane straight. In any case, if the
situation is that desperate, you have no
business attempting the takeoff,

When use of flap has proved of benefit
to takeoff performance or the subsequent
climbout, the manual will say so. Other-
wise, setting your idea of what should be
ideal flaps for takeoff can be a waste of
time at best, and counter-productive, at
WOrSst.

2) Approach and Landing—It is con-
venient to lower the flaps in stages, a little
on the downwind leg for fast airerafl,
about 20° on base leg and the rest on
final. When [ull flaps should be lowered
depends on wind conditions but, cross-
winds excepted, get them down and
damn the expense. Usually, those last few
degrees make all the difference.

"~ After the final turn, trim the aircraft at
a speed some 10 knots below that for the
best glide. By poing slightly on the back
of the drag curve, it is easier to control
the descent path by using power and
elevators,

Control the aircraft with pitch/power

50 that the runway threshold remains
fixed in relation to the windshield.

According to wind strength, apply full
fiaps when time comes to slow down for
the “over the threshold™ target speed.
For information on using flaps in a
crosswind, consult the flight manual,

After landmg, leave the fiaps alone un-
til you have cleared the runway. Raising
them to jmprove braking is of dubious
value in a light aircralt and is potentially
dangerous in & retractable if you pull the
wrong gadget. I kid you not: there have
been many arrivals that have terminated
with the cabin several feet nearer the
ground than intended, simply becaunse
“the brakes are suppos’ed to work better
with flaps up.” Pilots have done it on
6000-foot runways, too!

“To flap ornot to flap: thatis the ques-
ion.” So might Captain Bill Shakespeare
have pondered. But, he was enough of a
professional that the great man no doubt
consuited his flight manual for the
answer! Rt
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changes that otherwise would be re-
quired when changing from fast cruise
with the flaps up to slowflight with the
whole shooting match trailing in the
breeze. There is nothing complicated
about this automatic trim feature. In fact,
it uses parts from a Cessna 180 trim sys-
tem. Consequently replacement parts are
available the world over,

An order to get rid of the huge amount
of lift that still is being generated at
touchdown speeds, Wren provides a but-
ton on the control wheel that retracts the
flaps. Pushing this button immediately
before the maingear touches allows the
weight of the airplane to settle on the
wheels for maximum braking effective-
ness. Tires on a Wren can last more than
1000 hours, providing you don't forget to
get rid of all of the flaps before standing
hard on the brakes. Stalling speed is so
slow that you might try applying the
brakes while the wing still is carrying the
load. This results in grinding rubber off

the tires, if you are landing on a paved

runway. g

The Wren retains full roll
control and even can climb
with the inboard part of the
wing fully stalled!

Many manufacturers have added a rel-
atively low-cost leading edge cuff to their
aircraft to improve slow-speed perfor-
mance. The leading edge modification
contributes the most with the least cost
and effort. The Wren 460 has a leading
edge cuff that is tapered; it is more pro-
nounced as you go down the wing toward
the tip. This causes the stall to begin at
the inboard end of the wing and move
slowly toward the tip as the angle of at-
tack is increased. The Wren retains full
roll control and even can climb with the
inboard part of the wing fully stalled! To
transition from a touchdown configura-
tion to a po-around configuration
requires only a partial opening of the
throttle, © N

Abdut this far along in the description
of & Wren 460 to a group of pilots, some
foolhardy taildragger pilot usually will

step in and say that he knows of a certain

“Wren's teeth” eliminate adverse yaw.
during slow-speed turns by accelerating
nirflow over Jow wing’s aileron,
improving roll contrel and adding drag.

Wren lands at nearly a Jevel attitude.
Touching down at minimum HBying speed
of 26 mph reduces ground roll to 205
feet!

With o Wren, extreme crosswinds
require only a slightly different takeoff
and Ianding technique. Runway 25,
anyone?

b}
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WREN 460

cartlinuet!

conventional-pear airplane that can do
almost as well. All it takes to shut him up
is to ask him to show you how that tail-
dragger will perform in 2 30-knot
crosswind or while taking off and landing
in six inches of sticky mud, or better yet,
making a landing in zero-zero condi-
lions. Wren designers pul an extra-rug-
ged nosegear on the airplane. It is one of
the few aircraft that is capable of landing
safely with no visibility and no ceiling.
The very larpe tires make pretty good
floats when operating out of thick mud.
One day, when the rain had been driving

down hard for hours, I headed out to my

clay runway. The mud reached about a
third of the way up the 18-inch-diameter
tires. Water was over the axles and the
propeller was sucking up muddy water
and covering the windshield. ] could not
see out the front. These circumstances
would ground rmost airplanes, but in fact
proved ta be of little consequence to the
Wren. Because the takeoff distance is so
short, eyeing the directional gyro on
tnkeoff was all that was necessary to keep
lined up with the runway. For fun, I de-
cided to leave it on the ground awhile to
see what terminal velocity through the
mud would be. 37 mph was all she could
do, but 30 mph was all she needed! A
pull on the yoke shot the Wren into the

-
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"air and,'almost immediately, the driving
rain washed the muddy windshield clear.
A feeling of wonder filled my chest, as it

-still does today when 1 think about the
capabilities of this amazing bird.

Unlike other STOL planes, no special
techniques are needed to get the Wren to
perform. You simply shove in the throttle
and when the airspeed reads 3¢ mph you
rotate abruptly and hold it in a climb.
The secret to the Wren's design is its set
of high-lift, full-span, double-sloited
flaps; you don't have to hang it on the
prop like other STOL ships. Climbount
and approach are done in nearly a level
attitude. That way, if your plugs foul or a
little water or ice get in your carburetor,
you don’t wind up in a tail slide.

This level climb, cruise and approach
attitude is a very important safety con-
sideration. Visibility in many airplanes is
poor on climbout. Because full flaps are
used during takeoff, the nose of the Wren
is pitched down to give excellent vis-
ibility. Cooling is a serious problem with
many STOL designs because of high
angles of attack needed to maintain
slowflight. Many Wrens have been used
for years of continuous slow-speed
patrolling with no problems.

Irecall one day as I was flying to work,
The Goodyear blimp was making one of
its many passes through our area. I was
about a half-hour early that day and it
was one of those beautiful mornings that
makes you glad to be alive, The tempta-
tion to do something had been with me
fora couple of years—the time finally had
come. | slowed down and dropped full
flaps. At an airspeed of about 40 mph 1
assumed a position on the right side of
the huge blimp. I came up slowly from
behind and slightly below the pilot’s
cabin. As I passed the tail of the ship 1
could see that the rudder was painied in
red, white and blue. The identification
number was NdA—1 believe she was
named Columbia. This was terribly

Two barrels of water, fuel, supplies and
pilot brought this Wren to 300 pounds
over gross. It needed 400 feet to get
into the air.
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exciting! As I approached the cabin of
the blimp I slowed down to about 35
mph to take a good look. [ could see the
captain rubber-necking lo take a second
and third look at the unidentified flying
object that invaded his airspace. To make
my adventure complete I sped the Wren
up, dropped about 300 feet and flew a
circle under the belly of this magnificent
flying whale. The turning radius of the
Wren is only 250 feet, so you can imagine
the spectacular view. From a position be-
hind and underneath N4A I built up to
miximum cruise speed and after safely
passing the nose of that craft, [ did a
sharp pull-up at about 2000 fpm initial
rate of climb.

Most airplanes have one, two or some-
times three rudders. The Wren has 11
rudders! Only one is where you might
expect to find it, pivoting on the trailing
edge of the vertical stabilizer. There are

five more on the top of the left wing for-'

ward of the aileron and another five on

the right wing. These rudders were .

named “Wren’s teeth™ by some character
who must have thought they were as rare
a5 hen’s teeth. They are connected to the
ailerons and during level flight are feath-
ered into the wind. When the ailerons are
used during slowflight, the teeth deflect
broadside to the airstream ahead of the
up aileron. The more the aileron is de-

Canard added to engine cowling allows
Wren’s nosewheel to be horsed off '
runway within first 30 feet of takeolf
roll.

fected, the more the teeth turn toward
their maximunn deflection of 60°. These
teeth introduce a drag which offsets the
adverse yaw created by the down aileran
on the opposite wing during slow speed
turns. The teeth on the down aileron side
remain streamlined, The teeth move only
in slowflight operation; at cruising
speeds, they remain feathered into the
airstream. :

A canard elevator-and stabilizer are
mounted immediately behind the pro-
peller, and utilize the high energy of
the propeller blast to provide additional
pitch control in slowflight. Additional lift
provided by this canard gives the Wren
another 100 fpm rate of climb. This ca-
nard is so effective that the nosewheel
can be lifted off of the ground in less than
30 feet during the takeoff roll. This can
be useful in some applications, but be- -
cause most of the maintenance of this

Big, I8-inch-diameter bush tires provide
good flotation on muddy, unimproved

- airstrips,
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. I
. arprafy centers around the engine, the

* canard is somewhat of a nuisance. Many
of these control surfaces have been re-
moved by operators who demdcd they
were not needed.,

One of my more memorable experi-
ences in the Wren occurred in Vacaville,
California, at the Nut Tree Alrpurt.
There often are very strong crosswinds
there, and such was the case on this occa-
sion. Not only was there a direct
crosswind as I approached the runway,
-but it was gusty and turbulent, too.

I aborted the first approach. On the
second attempt, I had a good chance of
getting down in one piece but had to go
around apain to make room for a brand-
new Mooney just ahead of me. As I
looked down on him I saw his left wing
drop abruptly, dig into the runway and
throw him into a ditch on the left side,
“What a terrible shame,” 1 thought. “I
hope no one is hurt; I'm really going to
have to work at this landing” My own
landing was uneventful. The Mooney pi-
lot had a severe case of broken pride and
considerable frustration, but was unhurt
otherwise. The wind perpendicular to the
runway was measured at 43-55 knots! 1
decided to tie down for the night and visit
a friend.

The next day, the wind was even
greater, at 50-60 knots. | loaded the
bapgage and, while preflighting, kept
wondering how I was going to get the

airplane safely into the sky. The Sunday
morning airport bums were starting to
assemble around my airplane as I
climbed inside. About eight of them were
holding on to the wingtips as if to help
me taxi out to the runway. I still was very
confused as to what to do in this
situation.

The secret of the Wren’s
design is its set of high-lift,
full-span, double-slotted
flaps; you don’t have to
hang it on the prop, like
other STOL ships.

The Wren was faced directly into the
wind at its tiedown spot, and as [ started
to turn out, a gust blasted the rudder and
turned me straight into the wind again. A
plance at the airspeed indicator started
me thinking, I lowered the flaps 1o their
maximum 30° position and motioned to
those holding onto the wings to let go. |
moved the throttle forward, eased back
on the elevator and looked straight down
as my helpers disappeared directly befow
me! The Wren was rising straight up at
1000 fpm! I never will forget the sight of
all those wide-open mouths and the
craned necks of theose fellows looking up
in disbelief. Moments [ater, someone

came through on 122.8 MHz saying,
*Nut Tree traffic, this is Cessna (so and
so), turning crosswind. I have ... uh.

uh, what appears to be an a.lrplane gomg
straight up in sight”

Although I have found no direct sub-
stitute for my instrument rating, 1 cer-
tainly was able to get along without it for
an extended period of time becanse of
the Wren’s outstanding scud-running
capability. Sn eaking under overcasts and
making tight turns to get out of traps is
quite easy with the Wren. The pounding
turbulence that often is encountered
during such escapades is softened
considerably as a result of the slow air-
speed obtainable with this bird.

Asa test, ] overloaded the Wren by 300
pounds. It took off in 400 feet rather than
the usual 270.

Compared to other STOL planes, the
Wren's operaing costs are quite modest,
It uses 12 gph of 80-octane fuel at 55%
power. At an economy cruise speed of 115
mph, it burns 8 gph, and for slow-speed
patrolling using 20% power it uses only
5.3 gph,

There is one more thmg that I can say
about the Wren. Although it is difficult to
express (you have to fly one awhile to
appreciate it), it has to da with the
incredible peace of mind, the confidence
and the constant sensation of amazement
that this machine gives you. Fly one if
you ever get the chance! Retnt
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STOL without pain, courtesy of the Wren 460P

When a prospective customer arrives at
Wren Aircraft in Buckeye, Arizona, he
is treated to a demonstration flight in
the Wren 460P at the Buckeye Munici-
pal Airport. Company president ].
Todd Peterson will perform takeoffs
and landings from a 300-foot pad,
demonstrate slow flight at 30 knots
and execute a simulated power-off
landing after ascending to 50 feet at
the best angle of climb and suddenly
closing the throttle.

But when an aviation journalist
comes to call, Peterson believes a more
compelling demonstration of the
Wren's abilities is in order. For such
special demonstrations, he has con-
structed a bush strip near a small gold
mine in the Arizona desert.

The miners” construction equipment
was used to pull shrubs and cacti from
an overgrown jeep trail. Only a mini-
mal effort was made at filling in the
resulting divots. The strip’s rough sur-
face and its 300-foot length, however,
are not what make it such a challenge
for a STOL airplane. It is The Obsta-
cle—a 100-fool-high hill that peaks a
scant 100 yards past the west end of
the strip. You cannot climb over it; you
have to fly around it. But that is easy
in a Wren. The hard part is landing to
the east, over The Obstacle.

On the second day of my visit to
Wren Alrcraft, Peterson and [ flew out
to the gold mine. Circling overhead, 1
had trouble spotting the landing area.
The strip, when | found it, did not look
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like much of a strip at all. It seemed to
be just a small clearing among the
cacti. We lined up on final with full-
span Fowler flaps down; approach
speed was pegged on 43 knots. We
passed over the hill by at least a few
feet. To touch down at the end of the
strip required a 1,400-fpm rate of de-
seent. From my-vantage point it
seerned that we were dropping almost
straight down in a nose-level mush. A
sudden shot of power slowed our de-
scent so that we hit with a tolerable
crunch. The Wren skittered to a halt
with about 50 feet to spare.

Peterson gave a no-sweat grin and
said, “You really can beat the soup out
of the old girl.”

Beat the soup out of her we did. Be-
tween Peterson’s crunchers at the mine
and my own hard landings during
short-field practice back at Buckeye
Municipal, I was surprised we did not
leave a trail of aluminum wherever we
flew. Whether the wings fell off the
airplane the day after I left Buckeye, |
do not know. But I doubt it.

Peterson's own Wren, 37R], is metic-
ulously maintained, yet it is hardly a
typical factory demonstrator. The air-
frame has accumulated 6,000 hours,
most of them bouncing in and out of
short strips, Parts of the tail are pitted
and scarred from pebbles thrown back
by prop blast. The propeller tips are
nicked all over, (Buckeye's gravel run-

ways seemn to eat up props.)

Even with its new red, white and
blue paint job, 37R] hardly could be
described as a pretty airplane. A canard
protruding from either side of the
cowling gives the Wren, from certain
angles, an appearance similar to that of
a catfish. Massive flap hinges hang be-
low the wing. On top are mounted 10
drag plates used for directional control
at low airspeeds.

But the Wren never will go seeking
compliments on its appearance. The
beauty of this airplane is all in what it
does, not in how it looks.

Loaded to gross weight, the Wren
will take off and land within 270 feet.
At 43 knots it can complete a 180-de-
gree turn within a radius of 300 feet. It
will cruise for 13 hours at 47 knots
with no danger of overheating. And it
can carry a useful load of up to 1,970
pounds when operated in the Limited
category, which restricts the pilet to a
500-fpm rate of descent on landing and
lowers the maximum flap-extension
speed from 78 knots to 6% knats.

The Wren is the only piston single-
engine aircraft certified for Category Il
operations (100-foot decision height,
one-quarter, mile visibility). The FAA
considers the Wren's approach speeds
slow enough to allow a sufficient mar-
gin of safety when using the lower
minimums.

What impressed me most about the
Wren, however, was the relative ease
with which [ learned to land the air-
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Below: Wren drag plates
and double-slotted Fowler flaps
in the extended position

plane in its minimum distance. Though
I rarely fand an airplane on runways
less than half-a-mile long, after a few
hours practice | was consistently land-
ing the Wren within 300 feet.

To modify an airplane into a 460P
(460 is twice the horsepower of the en-
gine; the P stands for Peterson) you
have to start with a stock Cessna 182,
which is no slug when it comes o
short-field performance. At 68°F at sea
level, a 182 weighing. 2,800 pounds
can take off in 660 feet. It can land in
600 feet. To halve those figures re-
quires the addition of 1,100 Wren Air-
cralt-manufactured components, 2,000
- pleces of -hardware (nuts, bolts and so
forth) and between 800 and 1,000
man-hours of |abor.

Wren Aircraft buys 182s manufac-
tured between 1966 and 1969 (the last
year designated under the Wren 5TCs).
The Continental 230-hp O-470-R en-
gine is exchanged for a factory re-
manufactured one. The propeller is re-
placed. A new interior, new fuel cells
and a new windshield are installed, AH
cables, pulleys and stressed bolts are
replaced. The airframe is inspected and
any damage is repaired. The hydraulic
and electrical systems are inspected,
and parts are replaced as necessary.
The airplane is repainted.

Skylane owners can have their air-
craft modified by Wren Aireraft with-
cut having a complete rebuild, but Pe-
terson says he will not perform the
modification if he considers the aircraft
only marginally airworthy.

SHORTCSWEET

The bulk of the Wren modifications
involve the 182 wing. Everything after
the rear spar is cut away. The rear spar
is removed and replaced with a new
one that is five times heavier than the
original. The heavier and stronger
structure i3 needed to handle the greater
loads placed on the rear spar by the
addition of the Wren's larger flap sys-
tem. The new spar allows the aircraft’s
maximum gross weight to be raised,

Full-span, double-slotted Fowler
flaps are added. The ailerons and flaps
droop to 30 degrees when fully ex-
tended. In this configuration, the wing
produces 87 percent more lift than
with the flaps retracted. When making
a short-field landing, it is very impor-
tant to retract the flaps quickly after
touching down in order to eliminate
the extra lift they generate. A button
has been added to the yoke that will
retract the flaps in four seconds.

A variable-radius leading-edge cuff
has been riveted over the old leading
edge. The Wren's leading edge is much
more rounded than the Skylane’s and
must add considerable drag, but it also
allows the air to flow smowothly over
the wing at extremely slow speeds and
high angles of attack. Because the cuff
radius narrows and the droop lessens
toward the tip, there is very little pro-
gression of the stall out from the wing
root. Complete roll control is provided
throughout the stall,

The drag plates, or “Wren's teeth” as
they are called by the company, are
both spoilers and rudders. During a

The complete Wren modification: .
1,100 components, 2,000 pieces of hardware by .
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turn with flaps down, the piates ahead
of the aileron on the downside wing
will turn up to 60 degrees diagonally to
create drag to counteract the adverse
yaw produced by the aileron on the
upside and to direct air over the aileron
for greater effectiveness. Each tooth is
mounted on a steel shalt. The five
plates on each side are interconnected
and activated by a push rod.

The Wren's canard consists of a sta-
bilizer and elevator sprouting from
each side of the cowling. The canard is
attached to the control column by a
push rod and acts opposite the eleva-
tor: When the tail elevator is down, the
canard elevator is up. The canard en-
ables the Wren to maintain a flat pitch
attitude during short-field takeoffs and
Iandings. It is very effective in the prop
blast, Because of the canard, the nose-
wheel can be lifted off the ground
within the first 15 feet of a takeoff run.
Without the canard, takeoff and land-
ing distances increase by 40 percent.

The Wren’s stabilizer is linked to the
flap aciuation system: When the flaps
are exlended, the stabilizer's leading
edge tilts down to minimize pitch
changes and relieve some of the trim
load from the elevator.

The main landing-gear springs are
standard Skylane issue, capable of
handling a 750-fpm drop onto the sur-
face at gross weight. The wheeals are
heavy-duty: 8.00 X 6s on the mains;
6.00 X 65 for the nose gear. Wheel fair-
ings are available. As an option you
can order extra exira large wheels: 8.50
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Even with an airplane such as the Wren, it
is not easy to land in 300 feet. It requires
pilot technique, concentration and, above
all, practice,

All pilots learn to make short-field land-
ings in preparation for their private pilot
checkride. They are taught to set up a
steep approach at a slower-than-normal
speed. This allows the pilol to clear obsta-
cles and minimizes the Jorward travel of
the aircraft once it reaches the runway.

Rarely are pilots faced with a situation
that requires them to extract maximum
landing performance from their aircraft.
Since many usually land at airports with
runways longer than 2,500 feet, they tend
to came in for a landing with excess speed
and float a leng distance down the run-
way. This is fine when sufficient runway
is available. But a pilat who does not prac-
tice fanding on a desired spot soon loses
the ability {if he ever had it).

Being such a pilot, | had much to re-
leamn when | began my short-field training
with ], Todd Peterson, president of Wren
Aircraft. First | had to come to terms with
the 300-foot patch on which I would be
landing. | would have to have the airplane
on the ground at one end of the runway
and stopped at the other. The airplane
could not float so much as 50 feet. ] was
doubtful I could make such a landing.

At the start, Peterson had me practice
takeoffs and landings in order to get a feel
far the airplane. He would ask me to taxi
almost to the end of a runway and then,
instead of peinting the airplane down the
length of the runway, he would ask me 1a
take off using the remaining 200 feet. To
land, 1 would concentrate on touching
down as near a taxiway as possible. At first
flew my approaches at 47 to 52 knots,
which is faster than necessary in the Wren.

Having begun consistently to land near
the taxiway, we moved our landing site to
one of the corners formed by the airport’s
triangular runways. This area provided
about 300 feet for landing, I would fly a
pattern about 400 feet above the ground
and reduce power at a point | thought
would provide the correct glide angle
down to the edge of the landing area. As
my rate of sink increased and | dropped

SHORT WORK

below my imaginary glidestope, | would
increase power to bring myself back up
toward it but inevilably would overshoot,
Though my corrections were minimal,
they caused the airplane to approach the
runway in & series of steps. As 1 neared
the threshold, | would find myself either
slightly high or slightly low. If [ was low, |
would drag it in with power, but the Wren
develops so much Jift that 1 would end up
floating 100 feet past my touchdown
point. If | was tao high, 1 would chop the
power and begin to sink in earnest, then
try to arrest the sink with a last second
shot of power. But ] usually would apply
the power too late, hit with a bone-jarring
thud and then hounce back up a few feet,
only to come crashing down a second
time, [ also had the bad habit of slightly
relaxing back pressure on the yoke after
touching down,

Peterson had me slow my approach
speed to 43 knots, He began talking about
a “stabilized approach.” In other wards,
he wanted me to set up a steady rate of
descent after turning final, minimizing
pitch and power changes, so that | would
descend in a stmight line to my touch-
down point. | lengthened my final ap-
proach leg to give myself more time to
stabilize the aircraft. Though my approach
angle was straighter, 1 found [ still was
having problems reaching my touchdown
point at the right speed.

Peterson, (ortunately, had determined
my problem (I was chasing the airspeed
needle) and told me to stop watching the
airspeed indicator after 1 had established
43 knoats on the descent. With some reluc-
tance | followed this advice. (n our next
approach, Peterson sat beside me urging
me in-the style of Obi Wan Kenobi to
reach out with my senses and “feel the
lift.” Lo and beheld, the technique
worked. | set the Wren down on my
touchdown point and had it stopped. in
300 feet. End of the day's lesson.

The next morning we began our practice
by making diagonal approaches to one of
the wide runways at Buckeye Municipal
Airport, Buckeye, Arizona (the home of
Wren Aircraft), At fivst [ used a diagonal
length of about 500 feet and gradually

worked my way down to a diagonal
length of ahout 400 feet, 'eterson told me
to choose a landing point ahead of the
runway threshold, because even at the
slowest approach speed, 1 would float per-
haps 30 feet before touching down,

Now [ was ready for the acid tesi—the
300-foot pad. | set up my stabilized ap-
proach, ignored the airspeed indicatar,
flared 30 feel ahead of the pad, hit right
on the edge, held the stick all the way
back, pushed the flaps-up button and ap-
plied brakes. The Wren was stopped in
about 270 feet, as per book figure. |
landed on the 300-foot pad several more
times, until it really did not seem to be
such a short distance. ]

Finaily, | decided that Meterson perhaps
was exaggeraling the pad’s shorl length.
Sa 1 climbed out of the airplane and paced:
it off—100 strides, exactly.

When I returned to Frederick Airport in
Maryland, 1 thought I would try some
short-field approaches in a Skylane. With
two onboard and full fuel, we were carry-
ing about as much weight as in the Wren,
but the density altitude in Frederick was
much lower. Following my Wren proce-
dures, | set up a stabilized approach at the
shert-field landing speed indicated in the
Skylase Tnfornmnation Mannal, 61 knots.

[ wanted to make the first tumoff lo-
cated 750 feet down the runway, But i
flared over the threshold and fioated,
floated, floated, missing the turm. On the
second pass | slowed to 55 knots and still
missed the lurn. On the third pass 1]
slowed o 50 knots indicated, which aclu-
ally is 57 knots calibrated and safely
above Lhe 49-knot stall. The airplane was
wallowing a bit and sinking fast, but the
approach was stabilized and | thought we
would make it. A shot of power aver the
threshold saved us from a hard landing. |
quickly vetracted the flaps and applied
brakes. This time | made the turn.

Cnce off the runway, I looked back and

saw another Skylane pilot trying to dupli- |

cate my approach. But he was not slow
enough. He laitded long and missed the
turn. It was then that | realized 1 had
learned something in the Wren that |
could take with me to any airplane. —JJM

X 6 mains and an B.00 X 6 nosewheel.
But you cannot order fairings for these.
Peterson says, “You almost can walk
on water with the optional tires, but
they slow you up, too.”

The Wren's pitol tube is moved out-
board four inches and dropped four
degrees to give more accurate speed in-
dications at slow speeds. The Skylane
airspeed indicator will indicate 40
knots when the airplane is flying at a
calibrated airspeed of 52 knots. The
Wren will indicate 35 knots when fly-
ing at 36 knats.

The Wren is fitted with a standard
Cessna Skylane variable pitch 82-inch
McCauley prop and can be ordered
with an optional 88-inch McCauley
propeller for greater acceleration on
takeoff. With the larger propeller you
also receive a longer nose strut,

Wren Aircraft cuts a new, standard T-
formation instrument panel, adds new
gyros, will install new King or Bendix
radios and a Century I[ autopilot.

The first production Wren to be built
in Peterson’s Buckeye facility was sche-
duled to roll out in mid-July. According

to Peterson, subsequent Wrens will be
produced at the rate of two-and-a-half
a month, which will be increased to a
maximum of four a month.

There have been no airworthiness
directives on the Wren modifications.
The cost of a new Wren is $69,000; the
cost of modifying a Skylane is $29,000.

Even with all of the Wren's high-ift
devices warking for you, it takes prac-
tice consistently to land the airplane in
300 feet. Buckeye Municipal Airport,
an ex-military, auxiliary landing site
near Luke Air Force Base, Arizona, is a
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The Wren is the brainchild of the late
James D.L. Roberison, who is best known
for develuping a serivs of STOL modifica-
tion kits fur many single- and light ewin-
engine aircraft. Robertson studied aerody-
namius at lowa State Cullege, business ad-
ministration at Harvard University and
served a brief stint as a design engineer
for the Heliv Aircraft Corporation warking
on the Heliv Courier STOL airplane. The
Courier, designed by Dy Otto C. Koppen
uf the Massachusetts Institute of Technol-
ogy, has leading-edge slats, 75-percent
span flaps, a combination of spoilers and
ailerons fur roll contral and truly impres-
sive 5TOL performance: takeoff run, 335
feet; landing distance, 270 feet; flaps-
down stall speed, 26 knots,

In 1962, Robertsun developed his own
prototype STOL airplane, the Skyshark, It
was a big single with a 420-hp engine.
Massive double-slutted Fowler flaps (42
percent ot the wing chord} hung from the
wings and extended down to B0 degrees,
The flaps extended simultaneously with a
full-span jeading-edge extension known as
a shruud. Not only did the Skyshark have
a canard, but a canard with rudders. It
was a weird-luoking craft that, in appear-
anve, lived up to its sharkish name,

AF Jane's All the World's Afrcraft for 1962
to 1963 can be believed, the Skyshark
vould lake off in 85 feet, land in 35 feet
and fly as slowly as 17 knots—rather im-
pressive perfurmance for an aircralt with a
maximum takeoft weight af 5,000 pounds.
As a praul-ct-coneept airplane, it was a

technicat triumiph, showing the fevel of

4 IHENAISSANCE

5TOL performance that could be obtained
from an aireraft. As a marketing venture,
however, it was a flop.

The Skyshark never was offered to the
public. It would have been an extremely
expensive airplane to manufacture and
probably offered more STOL performance
than anyone needed. But many of the les-
sons learned from the Skyshark were in-
corporated into the Wren, which Robert-
son designed with the assistance of A.E.
(Doc) Morris, an aeronautical engineer
with extensive bush-flying experience in
Paraguay. The Wren was certificated in
1964 and produced by Robertson’s newly
formed company, the Wren Aircralt Cor-
poration of Fort Worth, Texas. That same
year, according to company president
I. Todd Peterson, who retains the compa-
ny's records, the board of directors voted
Rebertson out of his position as director of
the company. It is not clear from the
records what led to Robertson's ouster.

In 1965 Robertson went o work for
Boeing. The next year he started the Rob-
ertson Aircralt Corporation in Bellevue,
Washington, and introduced his very lu-
crative line of $TOL modification pack-
ages. Certain elements of the Wren's de-
sign (a leading-edge cuff and drooped ai-
lerons) were incorporated into the modifi-
cations. Robertson died in 1968.

Wren Aircraft sales increased each year
between 1964 and 1967, These Wrens
‘came with a reversible-pitch propeller that
is not offered on the currently produced
aircraft. Peterson believes the reversible
prop is too complicated for bush opera-

tions and requires too much maintenance.
The reversible prop atso had to be smaller
than the standard propelier and therefore
provided less thrust on takeoff.

in 1968, the company began developing
a prototype STOL modification for the O-
2, the military version of the Cessna 337.
The airplane was configured for night re-
connaissance in Vietnam., Wren Aircraft
also was working on a quiet version of the
Wren for the Air Force, That year Doc
Morris, who was serving as vice president
and head of research and development,
died when an engine fire in a Wren de--
signed for quiet fight led to a crash.

Marris's death, the cash drain caused by
the military research and develapment
work and the rejection by the Air Force of
both the O-2 and Wren designs precipi-
tated Wren Aircraft's bankruptey in 1969

Galen Means, an asronautical engineer
from Wichita, bought the Wren supple-
mental type certificates from the bankrupt
company. Means sold them to Peterson in
1977. Al the time, Peterson was operating
an aircralt repair station in Thedford, Ne-
braska, and flying the air-show circuit in
an Akro Duster 1. He moved his opera-
tion to Buckeye, Arizona, in February
1982. Like the Air Force, he was attracted
to the area by the preponderance of VFR-
flying days and also by the extremely low
rent he pays for hangar space at the Buck-
eye airport,

Peterson says that the Wren was an air-
cralt ahead ef its time. Judging from his
eight month backlog in orders, the time is
finy right to be making Wrens, — M

guod location for such practice. The lit-
tle-used airpurt has three runways set
in a triangle that aliow a pilot to land
into the wind almust always. But the
Wren rarely lines up directly with a
ranway. Wren landings usually are
conducted un the diagonal, or across
une uf the tips ot the triangle. Peterson
has had asphalt laid over a 300-foot
diagonal patch ol une of the runways,
This is the main practice area for STOL
takeuffs and departures.

Un the first day of my three-and-a-
half day visit to Wreen Aircraft, Peter-
son touk me up to familiarize me with
the Wren. A hot wind was whipping
across the desert at about 30 knots,
sweeping stinging sand into the air,
Petersun performed a runup on the roll
to minimize the chance for propeller
nicks un the gravel surface. Flaps were
extended tu their full 30-degree down
pusitiun and checked visually. Mixture
and prup were set full forward, We
were ready for takeoft,

Petersun pushed in the throttle and

we rumbled across the runway. The
airspeed needle crept up to 30 knots.
As we neared the edge, Peterson
pulled back slightly on the yoke and
we were airhorne. Later, when I tried it
for myself, 1 learned how easy short-
field takeoffs are in the Wren.

Once off the ground, proper tech-
nique calfs for easing off the back pres-
sure to establish the Wren in an almost
nose-fevel attitude. The airplane then
will quickly accelerate to 52 knots,
best-angle-of-climb speed, and, accord-
ing to the manual, begin ascending at
950 fpm at sea level and standard tem-
perature at maximum gross weight in
the Normal category. We were flying
at a few hundred pounds below max
gross weight and at a density altitude
of about 4,000 feet. Our initial rate of
climb was between 800 and 1,000 fpm.

The Wren differs from other STOL
airplanes in its ability to climb in an
almost flat attitude rather than clawing

for altitude, nose 20 degrees to the ho-
rizon. An Air Force test pilot who flew
the Wren wrote in his report on the
aircraft, “The near-level attitude of the
fuselage indicated that the wings were
preducing the lift required for the
STOL pgriormance. This was a gratify-
ing feeling of safety to the pilot who
has flown other aircraft that gain STOL
performance from engine power and
thus give the ‘hanging-on-the-prop’
feeling of insecurity.”

Wren takeoffs provide two safety ad-
vantages. First, the nose-level climb
provides excellent forward visibility.
Second, a lower level of skill and tech-
nique is required to safely land after an
engine failure. Peterson demonstrated
this by having me take off straight
down the runway rather than diagonal
to it as is the standard procedure. At 50
feet he chopped the power Slight for-
ward pressure nosed the Wren over
into a gentle, 43 knot glide down to
the runway. We stopped about 1,500
feet from where our takeoff roll began.
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Another advantage of the Wren takeoff
is that it allows you easily to maneuver
around objects over which you would
not be able to fly. With flaps down and
43 to 52 knots, the Wren is extremely
nimble. Steep turns immediately after
takeoff are no problem as long as you
provide sufficient altitude to avoid
catching a wing tip. Peterson will take
off, lower the nose untl he has 52
knots and rack the Wren into a 60-
degree bank no more than 20 feet
above the surface. One of his favorite
maneuvers is to take off, bank into a
steep turn, complete a three-sixty and
land in the same spot still banked with
the wheel on the banked side touching
first. The entire turn is completed in a
300-foot radius.

With power off and the yoke held all
the way back, the Wren will just de-
scend in a flat attitude at about 500 fo
600 fpm. Ailerons and drag plates still
are effective, and the Wren actually can
be mushed all the way down o a land-
ing, albeit a hard one. Releasing the
back pressure is all that is necessary for
stall recovery. A pilot can recover from
a power-on stall without losing any al-
titude if the back pressure is released
promptly,

At 30 to 35 knots, it is possible to
violently cross the controls without
stalling or spinning. Peterson eagerly
demaonstrated this by kicking this way
and thai on the rudder pedals while
working the ailerons in the opposite di-
rection. The airplane gyrated back and
forth around its axes, making me feel
as if I was inside a washing machine.
‘But it did not stall or spin.

At 47 knots, the Wren will cruise at
30 percent power, using just 6.5 gph. It
can fly this way almost all day with no
danger of overheating. Other airplanes,
comparable in weight and power,
might be able to patrol at this speed,
but would require higher power
settings and probably would not be
able to achieve sufficient cooling over
the engine to stay at it for very long.
For 13 minutes or so, Peterson and [
followed U.S. Route 10 through the
desert watching the cars and trucks
pass us by as they exceeded the 55-
mph speed limit.

Executing a short-field landing
should not be an overly demanding
task for a competent, low-time Skylane
pilot, but it does require a practiced
hand. Basicaily, the trick is to set up a
steep approach at a constant speed of
aboui 43 knots, aiming for a point

about 30 to 50 feet in front of the
touchdown point. At the last second,
the yoke is pulled back and a shot of
power is applied to arrest the sink. As
soon as the wheels touch, the flaps are
retracted and the brakes applied.

The Wren's approach, like its depar-
ture, is made in a flat attitude; there is
no need to drag it in nose high with a
lot of power, As with the takeoff, the
flat attitude gives a margin of safety
some other aircraft do not provide.

A balked landing in a Wren presents
little hazard. On une of our approaches
to the mine strip, Peterson misjudged
his approach angle, flared about 75
feet down the runway, floated another
50 feet, touched down, decided he was
not going to be able to stop and fed in
the power. A classic scenario for go-
arcund disaster. But not in the Wren.
Up we soared, quickly accelerating to
52 knots. That go-around demon-
strated to me one of the Wren’s great-
est attributes: It allows you to change

Still, most pilots do not need the
kind of performance the Wren pro-
vides. Someday in the future, however,
pilots’ needs may change. As the num-
ber of airports open to the public con-
tinues to shrink, tiedown rent rises and
major urban airports became more
congested, an airplane such as the
Wren is likely to look more attractive
to a pilot with a few unused acres in
back of the house. One might imagine
that in an age of computerized commu-
nications, professional people who
have moved far away from the cities
would use a Wren or similar airplane
as their means of transportation to the
midtown STOL port.

Of course, that day may be a long
way off or may never come. Even if it
does, the Wren may not be the every-
man'’s airplane. At the current planned
production rate, only 30 aircraft a year
will be built. And that will not increase
greatly, according to Peterson. “The
Wren,” he says, “will always be a lim-

your mind at the last second. ited production airplane.” O
Wren 460P Performance
Base price 569,000/ Takeoff distance, grounad roll 270t
maodification alone—$29.000 Takeoff distance over 50-ft obst 550 &
AOCPA Pilut Operations/Equipment Category*:  Accelerale/stop distance 450 It
Cross-country $72,500 Max demanstraied crosswind
IFR $79,000 component 25 kt
Rate of climb, sea level 1080 fpm flaps up/
Specifications 950 fpm flaps dowa
Powesplant Continental 0-470-R,  Max level speed, sea level 130 &1
230 hp @ 2,400 rpm Max level speed, 8,000 1t 138 K
Recommended TB( 1,500 hr  Cruise speed/Range w/45-min rsv, std fuel
Propeller McCauley 2 blade,  (fuel consumptian, ea engine)
constant speed, B2-inch dia @ 75% power. best economy
Recommended TBO 1,500 hr 5,000 ft 130 kt /813 hm
Length 27 fi 4 in (73 pph /125 gph)
Height 9 ft @ 55% power, best economy
Wingspan 35t 10 in 5,000 ft 109 kt/%34.nm
Wing area 1754 sq ft . (54 pph/¥ gph)
Wing loading 16.09 th/sq fi @ 30% power, best ecanomy
Power loading 12.2 ib/hp 5,000 it " 47 kt/620 nm
Seats 4 (36 pph/6 gph)
Cabin length 84 endurance—13 hrs
Cabin width 3ft2in  Service ceiling 19,200 #t
Cabin height 4ft  Landing distance over 50-fi obst 555 ft
Empty weight 1,680 b Landing distance, ground rofl 27011
Empty weight, as tested 1,705 Ib Limiting and Recommended Airspreds
Max ramp weight 3,6501b  Vx{Best angle of climb} fult flaps 52 KIAS ~
Gross weight: 2,8001b  Vy (Best rate of climb) no flaps 78 KIAS -
{3,650 Limited calegory)  Va (Design maneuvering) flaps up 98 KIAS
Useful load 1,120 1b flaps down 37 KIAS
{1,970 Limited category)  Vie (Max Hap extended) 78 KIAS
Usetul [oad, as tested 1,095 b Vno (Max siructural cruising) 151 KIAS
{1,945 Limited category) Ve (Never exceed) 182 KIAS
Payload w/full fuel 640 1b  Vr (Rotation) 30 KIAS
(1,490 Limited categary)  Vsi {Stall clean) 50 KIAS
Payload w/full fuel, as tested 6151b  Vso(Stall in landing configuration) 23 KIAS

{1,463 Limiled category}

Max takeofl weight 3,650 Ib
Max landing weight 3,650 tb
Zero fuel weight 1,644 1b

Fuel capacity, std 480 1b (456 |b usable)
80 gal {76 gal usable)
12 qt

120 1b

Qil capacity, ea engine
Baggage capacity

Al specifications are based on wanufactirer’s
calvutations. All performance figures are based
o stmntant day, stindard atuospliere, at sea
frved amd geoss weight, indess otfereise waled.
*Opreratiinis fEquipment Categorivs are defonead
inr June 1983 Pilw, p. 96. The prices refect the
ensts for cquipment seconmnemded fo operale in
Hre disted categurivs.
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GCARRETT

LEATHER AND SHEEPSKI

.r

Over 120 Leather colors and mo e
than 9311/eepskm colors in sfocﬁ(

SOLD BY T E'.\H.IDE SKil \,F‘-

atno

Garrett's high erw AL,
sheepskin are speciﬁegg 0 ghouf the wor
finercommerciol @ rfr al aviation interiors

Call earre;f/to Color Books, Swatch Books
orany oﬁn efp with your inferior requirements.

@ane tIs the largest privotely owned, full service
—~tipholstery hide distributor in the United States.

Qutslde USA & Canada: 7 16-871-1892
Fax: 716-871-1800
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1 -800-342-7736,

THE GREAT AMERICAN DREAM

Take OFf .......

Landing ....... 410 Ft
Cruise Speed .. 153 kis
Stall Speed ..... 35 kis.
Range ......1000n.m.

Cost:129,980 1996 Model
Used Aircraft Start at $66,000

The 260SE/STOL combines high-speed cruise with
STOL performance and safety. Whether you want
fast, luxurious transportation, the ability to operate
safely from short, remote areas, or a slow-speed
platform to patrol, the 260SE/STOL dees it all.

We also manufacture the proven fuel-injected 260
HP engine upgrade for the Cessna 182 and FAA-
PMA replacement parts for the WREN,

i g g T
80 o S T [

260SE/STOL » 230SE/STOL
Super Skylane = Bushmaster

TODD PETERSON
PETERSON’S PERFORMANCE PLUS
P.C. Box 98, Ashland, KS 67831 (316) 635-4055

Free Brochure, $15 video available.
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this list regularly.

1) When in doubt, sit it out.

2) Whenever possible, my alternate will be an en route airport.
There is no advantage in continuing to fly into deteriorating
conditions. Regylar weather updates, obtained en routg provide
moge options, and\will save a lot of trouble later on. /

Larry Paquette holds a nvare—p:lat ASEL license with an
instritment rating, He hay een hying for approximately five years,
w:thi)early 600 hours. eﬂ:es Cessna 172 and 206 models.

Paqﬁetre also holds ¢ mission pilot standard rating in the
Ca‘llzﬁfmma Wing off the Civil Air Patrol, where he

cipates in high-altitude monntain flying. He also trains

i forsearch operations, including aircraft performance, wave,

wma‘s weather and terrain, plus factors affecting pilot

{ perfor ‘mance.




