The aerodynamic propeller spinners on
the Angel are unusually large—38 inches!
Notice the three-blade, Q-tipped prop.

the control surface movements. A backup
hand pump s installed for the landing gear,
which actuates the gear into a free fall,

After the performance testing of the
Angel is complete, the structural phase of
the testing will begin. This will entail
some fatigue tests, but mostly structural
test of the wing spars and carry-through
structures.

The complete structural test program is
expected to run about a year and Morten-

required before the FAA awards theAngel
a Part 23 normal category type certificate.
“Because we work solely on contributed
funds;’ says Mortenson, “everything can
take longer should donations be slow in
coming in?’

The ultimate goal of the King’s En-
gineering Fellowship is to produce an air-
plane for missionary use at the lowest
possible cost. According to Mortenson, the
target price is $300,000 and the production
potential is one unit every three months.

FOR MORE INFORMATION, contact
King’s Engineering Fellowship, Municipal
Airport, Orange, IA 51041; telephone (712)

son anticipates another six months willbe ~ 737-4444. Ry

Angel

Specifications: Performance:

WIS PR e S s s A 40 ft. Cruise speed, 65% power ........ 174 kt.

Wilgiarea o idi s oL e 225 sq. ft. Range, 65% power ........... 1391 n.m.

Wiggichord? wi v T i s 7.5 ft. Rate of climb, sea level . . ... 1500 ft./min.

Overalllength ................ 33.25 ft. Serviceceiling ............... 19,000 ft.

@veraltheightec S s s o 11.5 ft. Stall'speed,clean ........vuvuvnns 57 kt.

Wheelbase Ui sl msl o sl 15 ft. Takeoff groundroll ............. 600 ft.

Landinggear.................. Tricycle Takeoff over 50-ft. obstacle ... ... 1200 ft.

Tire size, MAING ... oeen v 8.50x10 Landing over 50-ft. obstacle .. ... 1100 ft.

Tire Size, NOSE ... iniv v iiiniins s 8.50x6 Landing ground roll............. 600 ft.

Seals T bk Sl R R e 8

Fuel capacity ...........c..... 232 gal. Single-Engine Performance:

Fuel consumption ........... 28 gal./hr. Rate of climb, sea level. ... .. 300 ft./min.
Serviceicelling R 7000 ft.

Engines:

Two, Lycoming 10-540-M, rated at 300 hp at Manufacturer:

2700 rpm, turning two 3-bladed, Q-tip, 76- King’s Engineering Fellowship

in. diameter, full-feathering Hartzell pro- Municipal Airport

pellers,

Weights and Loadings:

Grossweight .. ................ 5800 1b.
Empty weight ................. 3750 1b.
Useful load, std. . .............. 2050 1b.

Orange, IA 51041
(712) 737-4444
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New Turbo Conversion

Makes the Tiger Roar!

Turbolech beefs up the performance of the
Grumman Tiger with a new turbo conversion.

By Don Downie

man Tiger 74625 at FL 180. Request
winds at FL 230’ requested Portland
pilot Sid Saul.

“625, you’re a WHAT and you want to
climb to WHERE?” said the controller.
That was the controller’s usual reply before
Center became accustomed to Saul’s high-
flying turbocharged Tiger.

Saul, who has been retired for 10 years,
has been flying for four years. After he had
accumulated 130 hours in Cessna 150s and
172s, he took his first flight in a Tiger; he
promptly bought the aircraft. “All the hype
from its last owner wasn’t far off]’ says
Saul. “It really would fly circles around
most of its competition, but the Tiger can’t
do everything?’

“Two years later;’ says Saul, “after hav-
ing to cancel IFR with mountains growing
in the windshield and MEAs beyond reach,
I was on the hunt for something with big-
ger lungs. All along, as I looked at those
heavy gas-gulping, maintenance-craving
beasts, I knew that with a blower up front,
my little Tiger would be quite a match for
most high-performance singles!’

Saul contacted several maintenance
shopsin the Pacific Northwest, but no one
would tackle his proposal—to put a tur-
bocharger in the Tiger. Finally, he visited
Turbalech, Inc. (formerly Seaplanes, Inc.)
at Pearson Airpark, Vancouver, Washing-

S EATTLE CENTER, this is Grum-

Fuel consumption of the turbo’d Tiger is
between 9.5 and 11.5 gph.

o
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ton. This small company has a long-
standing reputation for turbo conversions,
primarily on floatplanes.

“I figured if anyone could transform my
Tiger, Turbdlech could)’ says Saul. He met
with Turbdlech owner Lou Soukup and his
foreman, Dirk Witting, who eventually be-
came the principal designer on the project.

The modification took two and a half
months to complete, and finally was given
STC approval by the FAA. It involves the
replacement of the standard air cleaner
with a Brackett Air unit, similar to the one
on a Cessna 172. It has an intake behind
and below the propeller. Installation of the
air filter eliminates the need to comply with
AD note 81-24-03. A spin-on oil filter
adapter also is included.

The Tiger modification also includesa
new stainless steel exhaust system and heat
muff. Cooling louvers were added, which,
according to Saul, look like shark gills. He
says he thinks the conversion should be
called “Tiger Shark”

For cooling, retractable cowl flaps were
added, which permit rapid descents with-
out sudden engine temperature changes.
Originally, these cowl flaps sealed too
tightly and ram air inside the cowling pre-
vented the cowl flaps from closing com-
pletely.

Inside the cockpit, a combination
manifold pressure gauge and temperature
gauge is installed. Compression of the in-
take air by the turbocharger causes a rise
in carburetor air temperature that must be
limited to 150°F, so an Electronics Interna-
tional digital gauge with an annunciator
warning light set at that temperature was
added. This turbo system has a manual
wastegate and the cowl flaps also are con-
trolled manually.

A 66-inch fixed-pitch Sensenich propel-
ler replaces the original 60-inch prop. Saul
carries a 40-cu.ft. oxygen tank behind the
right seat. He advises that nasal cannulas
work fine for the passengers, even above
20,000 feet, but the pilot uses a Scott
rebreather with built-in microphone above
FL 180, “for peace of mind?

The entire turbo installation weighs 30
pounds, while only 17 pounds of accesso-

ry equipment is removed. The turbocharg-
er is installed where the original muffler
was located. This permits a simple and se-
cure bracket for the turbo and short, effi-
cient ducting of induction and exhaust
systems.

Theactual turbochargerisan AiResearch
Model TA04, used on the turbo RG Cessna
T-182, the AG Husky and several other air-
craft powered with the 180-hp Lycoming
engine. Turbo boosting is done by turning
on the high-pressure fuel pump and slow-
ly advancing the wastegate control to
achieve the desired manifold pressure. Saul
explains, “The Tiger reverts to its old self
with the turbo control all the way back. At
FL 180, this brings about a predicted de-
scent. Push it in halfway and you would
swear someone just lit the JATO (jet assist-
ed takeoff) bottles?’

Copilot and data recorder on all of
Saul’s test flights was Jeff Filler. Saul says
“On one flight, after leveling off at FL 250,
I accidentally advanced the boost until 35
inches registered. With the sudden pitch up
and rocketship ride, you never saw two
pilots reach for the same control so fast. At
least we know what’s available up there.
Fuel consumption is between 9.5 and 11.5
gph, depending upon the amount of boost
used?’

The AiResearch TA04 turbocharger is in-
stalled where the original muffler used to
be; it is the same turbocharger used on
the RG Cessna T182.

Photos: Don Downie



Service ceiling of the Tiger is raised from
its original 14,000 feet to 25,000 feet with
the TurboTech modification.

Takeoff manifold pressure of 29 inches
is permitted, while continuous operation
is restricted to 27 inches. Rate of climb at
gross weight is 800 fpm at 10,000 feet with
400 fpm reported at 25,000 feet. Service
ceiling has been raised from 14,000 to
25,000 feet.

Saul has been an aviation enthusiast
since his childhood. “As a boy, I made
plenty of 20-mile bike trips just to watch lit-
tle airplanes from behind the fence;’ he
says. Now, he has an instrument rating and
is working on his commercial certification.
“When I was a student pilot}’ says Saul, “I
had a couple of presolo hours under my
belt when my instructor asked me to go
along for a few touch-and-goes in our club’s
Grumman Cheetah at the Troutdale Air-
port near Portland. When he cracked open
the canopy on downwind, I was hooked.
My goal was to check out in the AAS-A as
soon as I completed the private; but unfor-
tunately, the owner of the Cheetah pulled
it out of the club before the ink was dry on
my license!’

Normally, Lou Soukup does all test fly-
ing for Turbolech, but he had the owner
handle the proving flights, because he
thought Saul would benefit from the expe-
rience. “I was fortunate to have taken part
inall the test flights with the FAA boys up
in Seattle}’ Saul says. “Flying through FL
180 every few days became as routine as
reaching 8.0 before and FL 250 became like
10.0 in the ‘old’ Tiger” The owner is hap-
pily putting time on his turbo Tiger and
now is contemplating a long-range fuel
tank modification. He has more than 50
hours on the modification and already has

The panel of Saul Sid’s turbocharged
Tiger includes an Electonics Internation-
al carburetor air temperature gauge (lower
left) and a combination manifold pressure
and temperature gauge (center).

Photos: Nancy Soukup

taken the “blown” Tiger to Guadalajara,
Mexico. He said, “The conversion pays for
itself time and again with a smoother ride
at altitude from Portland to Guadalajara.
Considering a 5000-foot elevation at
Guadalajara, 90° temperatures, high hu-
midity and full gross weight all rolled into
one, it would have been doubtful with a
standard Tiger; but with my turbo Tiger,
it was no trouble at all’

Saul Soukup thinks the new cooling
louvers on the side of the Tiger look
like shark gills.
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After some experience with this conver-
sion, Saul advises that he now prefaces his
FA A weather briefings with “turbo Tiger”

Turbdlech, Inc., plans to upgrade the
system to a multiple STC if sufficient inter-
est is shown. The best price estimate of the
unit installed in Vancouver, Washington, is
$12,000, but the company hopes to produce
kits for less in the future. Rt

FOR MORE INFORMATION about the
turbocharged modification of the Tiger,
contact TurboTech, Inc., Pearson Airpark,
PO. Box 61586, Vancouver, WA 98666; tele-
phone (206) 694-6287.
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SOME FAA-EXAM GROUND SCHOOL
COURSES ARE NOTHING BUT
BORING “TALKING HEADS". BUT
AVIATION TRAINING CENTER'S ALL-
NEW, ALL-VIDEO COURSES USE...
...multiple cameras and multiple instruc-
fors in multiple seftings to bring your
training to life. These professionally cre-
ated, broadcast quality ATC courses feature
computer graphics and consist of 12 hours
on six 2-hour videotapes. Each course is
20% to 50% longer than other courses.
And unlike the others, they all focus exclu-
sively on the newly revised FAA written
exams. And we guarantee you'll pass your
FAA exams or we’ll give you double your
money back.

ATC'S ALL-NEW, ALL-VIDEO FAA-
EXAM GROUND SCHOOL PACKAGES.
LIMITED TIME SPECIAL $199.
PRIVATE PILOT . . . JUST $149.

Private Pilot Video: Twelve full hours of
newly produced video. Two professional
instructors give you easy-to-follow details
on all 765 new FAA questions.
Pius Custom Binders,
completely revised Course
Book, PVT oral exam guide
and FAA Training Syllabus.
Regular $295.

Special Limited Time Bonus
Just $149,

Instrument Rating Video:
Our IFR training team
makes all 908 new FAA questions
clear and simple. Twelve hours on
video are augmented by a completely
revised Course Book loaded with new
graphics, plus IFR oral exam guide,
training curriculum, cockpit checklists and

Custom Binders. Regular $295.
LIMITED TIME SPECIAL §199.

Commercial CFI-A/FOI Video: It’s all here
in 12 hours of video covering over 1,400
new questions. There are also completely
revised Course Books, Commercial oral
exam guide, V speed charts and Custom
Binders. Regular $295. LIMITED TIME
SPECIAL $199.

CFI-Instrument Video: Over 800 new test
questions are explained clearly, simply in 12
hours of newly produced video supported
by 300 page Course Manual. Regular $295.
LIMITED TIME SPECIAL $199.

ATP/Dispatcher Video: FAR 121. Includes
12 exciting hours of video as our airline
training staff covers 1,446 new FAA exam
questions. Plus Custom Binder, completely
revised Course Book and new FAA test
guide. Regular $295. LIMITED TIME
SPECIAL $199.

Basic/Turbojet/FEX
for Boeing 727. Com-
plete coverage of 911
new test questions by
our Boeing training
team includes 12
hours on video plus
completely revised
Course Book with
many new systems
illustrations.

Regular $295.
LIMITED TIME
SPECIAL $199.

Flight Engineer Video:

ATC'S AUDIO FAA-EXAM GROUND
SCHOOL PACKAGES. NOW $99.

We were the first to guarantee success with
our packages of 12 Audio Tapes plus
Illustrated Course Books. Now they’re a//
revised for the new exam questions. Listen
in on 18 hours of actual classes at home, in
your car, wherever you wish.

LIMITED TIME SPECIAL $99 each:
Private Pilot was $125.

Instrument Rating was $135.

Commercial CFI-A/FOI was $135.
CFI-Instrument was $135.

ATP FAR 121/AC Dispatcher was §145.
Flight Engineer Boeing 727 was $145.
Basic/Turboject/FEX includes B-727 manual.

ATC'S NEW ADVANCED SPECIAL
VIDEO TRAINING COURSES. ANY 4
FOR $99. ALL 8 FOR $179.

ATC’s professional staff designed these
tapes to teach real/ world flying. The first
four are designed for private pilots. The
next four for instrument pilots. They fea-
ture check rides, inflight footage, animation
and post-flight discussions. This need-fo-
know information is nof covered in FAA
exam ground school packages. Regularly
$75 each.

Limited Time Special: any four for $99—or
all eight for just $179 (save up to $421!)

Private Pilot Flight Test: A former FAA
examiner shows you every question and
maneuver you’ll be asked on your FAA oral
and flight check. 120 min.

VFR Operations & Services: Picks up where
Private Pilot Ground School leaves off.
Covers new computerized FSS, airspace
changes, new ARSA, communications,



