and two-time
national champio
CL Stunt design

Les McDonald holds the USA-1 while Bill tunes the SuperTigre
.46 for a practice flight at the 1984 World Championships.

“TF YOU BUILD an airplane that's bigger than you are, sconer or
Jater it will whup you!” T uttered those words in a weak moment during
some high-wind practice time, and I've come to regret it. Why?
Because at the time { was flying my USA-[—a model that was more
successful for me in competition Control Line Precision Aerobatics
(Stunt) flying than any other I have designed so far.

When I first saw [ew McFarland’s Shark 45 (originally named the
Humbler} fly in 1960, I was sure that the larger Stunt airplane would
someday replace the smaller .35-powered models most of us were
flying at the time. I was also sure that this changing of the guard
wouldn’t happen for me anytime soon. Why? The answer is simple:
power.

There was really only one engine that could pull an airplane the
size of the Shark at all effectively, and that was the K&B Torpedo 45.
Tt was fairly powerful and light, but we lacked the knowledge about
propellers to fully utilize it. At least that’s how I felt. I've always
belicved that the power system is at least half of the equation in our
quest to come up with the ultimate Stunt model.
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This is how the original USA-1 appeared at the 1969 Nationals. it
was soon to receive an entirely new look!

Bill prepares for a practice flight with the refinished and restyled
USA-1 in late 1969 at his home field in Berea OH.

The 1980 version of the USA-1 featured a swepi-forward traiting
edge and a thicker airfoil—not Bill’s favorite!
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The K&B was a goed engine, and [ used it for my first ventures into
the world of “Big Stunt.” The first model 1 designed around this power
plant was the Marial, which was essentiatly an enlarged Ares. It had a
57-inch wingspan, which was enormeus by the standards of the day;
53-inch-span Stunters were considered large then,

The Mariah in its original form was a complete dog. The airfoils I
used produced a wing that had a too-far-aft center of pressure, and the
model was prone to stall severely. I reribbed this airplane with a
farther-forward high-point airfoil, and it ended up flying quite well,
even with the extra weight.

Fooking back, I realize that I overcornpensated for the larger
airframe and designed a model that had too much structare. I used
wood thicknesses that were proportionately Farger than those [ used in
my smaller 35-size models, After the lessons I learned from the
Mariah, I rethought this and started to design with the same-size
materials I used in the smaller models.

The next large Stunter I designed was the Super Ares. Tt was bigger
than the Mariah, with a 60-inch span, but finished 2 ounces lighter. The
Super Ares flew well right off the board, and the first day at the ficld
with it I knew I'd made some gains.

The Super Ares featured long nose and tail moments. The nose was
10.5 inches long {measured from the leading edge of the wing at the
root to the backplate of the spinner), the tail moment was 17.75 inches
(measured from hinge line to hinge line}, and the wing root chord was
11.5 inches,

When you consider that the Ares’ corresponding moments were
8.625 inches for the nose, [3.625 inches for the tail, and 10.25 inches
for the wing root chord, you get an idea of how large this new model
appeared,

At the same time I was building that Super Ares T was building a
large model I called the “Vulean™ {not to be confused with my earlier
35-size Vulean from 1955). It featured a higher-aspect-ratio wing and
aesthetic shapes that were later incorporated into my Juno. These
shapes were originally inspired by Ray Marlo’s Pegasus, which I first
saw in 1956.

The Super Ares came out on target weightwise, but the new Vulcan
suffered from a faulty trigger on my spray gun; [ got carried away with
some neat-fooking red metal-flake paint, and the result was a 55-ounce
maodel. Actually it didn’t fly all that bad, even at the higher wing
loading, and I even won a few local Stunt contests with it. The trigger
on the spray gun was repaired and I refinished the model. The second
time it came out at 50 ounces, and T renamed it Super Ares.

Both Super Ares had relatively thick wings. The first was 2.25
inches thick at the root, and the second was 2.375 inches thick. The
first flew well with the K&B for power, but the second, with the
thicker wing, needed more power.

Today we have engines that would have made the second Super
Ares an excellent airplane, and I'm seriously considering building a
replica of it for Classic Stunt competition. And I'm currently having

my spray-gun rigger serviced.

In stock form, the K&B 455 I used in those days were good. Not
being one to leave well enough alone, [ started an engine-development

Type: CL Aerobatics

Wingspan: 61.5 inches

Engine: SuperTigre .40 or 46 (See lext.)
Flying weight: 51 ounces
Construction: Balsa and plywood

Covering/finish: Silkspan and modeling dope
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program that included opening the stock venturi, ¢cylinder-head wosk,
and an extremely serious tipping of the nitromethane bottle! I was
eventually running these engines on as much as 45% nitro-content fuel.
Boy, did my program smell good!

The K&B reacted faverably to the addition of nitro and the rest of
the changes I'd made, but it was nearing the limits of what I could get
out of it. As I mentioned, the first Super Ares flew well with this
combination, but the second was marginal, I guess because of the
slightly thicker wing. Again, I had reached the edge. I needed an
engine from which even more power could be realized, but it also
needed to be light.

I briefly tried the Veco 45, but it was too heavy and behaved
“angrity.” Some other modelers were beginning to have success with
this engine, but f never got what I wanted out of it.

Tn the near past, Dean Pappas and | were discussing the never-
ending search for ever more power, when it hit both of us that there has
always been the hidden problem, Bvery time we find or develop an
engine with more power, instead of being happy that we can properly
power the models we have, we end up building even larger models to
use the excess power, and the whole problem begins anew. Part of the

Bill prepares to start USA-1 at 1970 World Champs in Belgium.
Teammates Bob Gieseke (L), Gerry Phelps help. Laird Jackson
photo.

. Bl i iil VUL
il after winning 1981 Nats with USA-L. He afso won 1071 Nats I b e FOAR B RIS ) e Nt
and 1970 and 1972 World Champs with il. Bob Hunt photo. g C il ; SEiiaomnrey o

Graceful USA-1 scribes winning flight in Belgium. This was first
World Champs Stunt win by a US pilot. Jackson photo.

Look at how wingtip assembly was built on |-Beam wing Bill and Bob Gieseke confer at 1974 World Champs in
structure. i's light but streng consiruction. Werwage photo. Czechoslovakia. Bob won: Bill finished close second. Jackson photo.
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Full-Size Plans Available—see page 191
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foltowing will certainly bear that out! Yes,
hindsight is at least 20-20.

The Super Ares was never as wetl known
as the original Ares, the USA-1, or any of my
other competition regulars. This is sad
because it was, and still is, a great airplane,
and I still like to fly it. Why wasn’t it as well
known as the others? Because it was
developed at almost the same time [ was
entering the Army, and I could not get to the
large contests or practice on a regular basis.

1 did continue to work with the model as
best I could and even teamed with Steve
Wooley to develop larger and longer tail
assemblies. This was a marginal step forward
at the time, and we may have even gone a bit
overboard with this technology today, but at
the time it seemed to improve our models’
flying characteristics.

1 did get out to several focal meets with the
Super Ares, and I even got to the 1963
Nationals {Nats) to compete with it. Even
with the less-than-ample practice time, it
managed to capture second place in the Open
Stunt event, just behind a man I believed to be
selling ice cream at the field. Bob Gialdini
won that contest flying his futuristic Sting
Ray.

Bob showed up at the 1965 Nats with a
much larger version of that design called the
Eclipse. It was one of the few egg-bearing
models of the time. {Are you still with us,
Bob?)

The Eclipse did serve, along with a couple
others, to convince me that an even larger and
more jetlike Stunt design was in my future.
The others that drove this thought home were

Jerry Worth’s Apierix and Dave Gierke’s
NOVI IIL These models came shortly after
the Eclipse, but they cemented that thought.
An idea was forming.

The USA-1: Atthe 1968 Nats I practiced
with Jerry Worth, who was flying his Apterix.
Jerry was using a SuperTigre 40.—an
exceptionally strang SuperTigre 40. Ahem.
This package was eye-opening, especially in
the wind. The Apterix was large, with a 62-
inch span, and it had a fairly thick wing with a
blunt leading edge.

At this point 1 had decided on my new
large design and had even framed up a wing.
However, that wing was much thinner than
the Apterix’s. I felt that a thinner wing would
“tow’" easier through the wind and allow the
SuperTigre A0"s {that I had tested and
decided to use) extra horsepower to be put {o
better use while maintaining the look of the
large, white jet.

I first flew the USA-1 at the 1969 Nats. It
was painted white, with purple, two shades of
blue, and black trim. It also had a subtle lace
effect that many found attractive. I really liked
this model, and apparently so did the judges—
right up to the last flight of the finals. I had
won the first round of the finals but had to fly
early in the second round, and the scores just
kept going up. The balloon left without me!

A month later at that year’s Fédération
Adronautique Internationale (FAI) Team
Trials, the balloon was grounded and I was
fortunate enough to capture my first spot on
the United States Stunt team. I was happier
than Todd Lee at an Adamisin family reunion.

Afier the contest Jerry and [ swapped
models for a flight. This confirmed my
thoughts about the thinner wing. I didn’t like
the way his model flew, and he didn’t like
mine! But T did love the way his airplane
looked from the handle. I told him to keep his
wing, but I stole his fuselage shape and paint
trim! That scemed fair.

Right after the Team Frials 1 refinished the
USA-1 and added the pirated canopy, radder,
and wingtip shapes. The model was finished
in late October, so [ had some time to fly it
and make a few minor trim changes. I was
more than ready for the trip to Belgium for the
World Championships; I was eager.

It’s funny what goes through your mind
while you're waiting for scores to be posted at
a World Championships. Bob Gieseke—I
hardly even knew him at that time—and [
couldn’t even look at each other, and there we
were; one was about to be crowned the first
US F2B Waorld Champion and the other was
about o be crowned a miserable American.
And that's how it is in world competition,
Second place, or Sitver Medalist as they say,
just doesn’t have the ring of “Maquettes Et
Vol Circulaire Modeles D’ Acrobaties
Champion.”

Bob would get his chance to savor Gold in
1974, and 1 would taste the bitterness of the
Sliver then, But on this occasion, the Gold
stopped here. | won my first World
Championships, asd T was defirious.

Right after the 1970 World
Championships, Doc Jackson, our percnnial
FAIJ tcam manager, informed me that muftiers
would be required at fulure World

piston .technology for smoother running, longer life, and

better fuel economy than conventional ABC-style engines.
Don't think that big power means big weight either.

BigMig engines weigh far less than you might expect.

P Q. Box 520

NORVEL engines are distributed n(]usih':ly by S1CG Manufactudng Cempany, Monlezuma, lowa

Visit our Web Site: www.norvel.com
+ Mlontezuma, lowa 50t71-0520 »
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Championships. Great! We finalty got the
right blend of power and airframe, or at least
an acceptable setup, and now we were going
to need to find even more power to
compensate for the expected losses we’d
experience by adding a muffling device.

Enter the SuperTigre 46 (or “Gee, Jerry,
they make a 467”). Not knowing where to
start with the .46, I spoke to the few who had
any experience with the engine. Out of
nowhere, Art Adamisin came up to me ata
contest in Michigan and started discussing the
A46. He said that the one [ really wanted was
an older, narrow-bypass version. He
generously supplied me with one from his
collection with which to work.

This version of the engine, along with the
mufiier testing I subsequently did, proved to
be a better combination thar the open-stack
A0 T had been munning. I thank Art for that
criticalty important information and for the
engine.

That was just the beginning of my
development of the SuperTigre .46 for Stunt,
and that entire story would make for a
substantial-sized coffee-table book! I
continued to use the Tigre all the way through
1984,

During all of this development I was also
trving every likely engine candidate that came
onto the market. Although [ briefly used other
brands and types, the SuperTigre 46, inits
many variations, remained the standard bearer
for me in the power department. With the
SuperTigre 46-powered USA-1 there were a
few more successes along the way.

The next couple of years was one of those

rare periods when almost everything goes as
you hope and plan it will. Enjoy these times.

In 1971, armed with the new SuperTigre
46 and the muffler, the USA-I captured both
rounds of the finals and gave me my first,
long-awaited Open Nats title and my second
Walker Trophy. I was one of few at that Nats
who used a muffler, and the overall
performance of my model, with its new
power-train combination, was excellent.

The Team Trials that year was contested
on my home field in Cleveland, Chio. Things
went favorably, and I ended up winning the
top spot on the team that would head for
Findand the following year.

During the winter of 1971-1972, 1 built the
second USA-1. It was basically the same
airplane. Why mess with success? This model
finished up slightly lighter than the first one.
The original USA-1 was relegated to backup
and engine-test duties, and there were plenty!
1 began in earnest to better my stable of
SuperTigre 40 engines.

I concentrated on head design, venturi
experimentation, cylinder honing, and
rechroming. My friend Dave Wallick and |
knew most of the people who worked at
World Engines—the company that imported
the SuperTigre line of engines and parts —and
we were able to go there and carefully inspect
every SuperTigre 46 piston ring that came
into the country. That was certainly to our
advantage, and we made full use of the

opportunity.

The result of all of this testing was a clear
understanding of what this engine needed to
produce more consistent power; realize a

its life.

much longer life; and have better, more
adjustable run characteristics.

I used a Grish 10 x 6 gray nylon three-
blade propelier the previous year on the first
USA-1. Most of these propelters actually
pitcheel out at 10 x 5. And if you took the time
to really ook for them, you could find
propellers that were much more rigid than
normal. These were the ones I used initialty
and even on the second USA-1 until later in

In 1972 the US Stumt team consisted of the
same people: me, Bob Gieseke, and Geny
Phelps. Working together at big meets had
brought us closer together, and Bob and [
liked and respected Gerry.

Bob and I leared that our competition
personalities were similar; neither of us liked
to lose! My father had become good friends
with Bob during the previous few years, and
through him I got to know Bob better. Also,
through the years since those feams, Bob and
Gerry have come to be close friends as well
as fellow competitors.

In Finland Bob started out scoring really
well, and I was close behind. In the finals 1
led from wire to wire. Running out of fuel
prematurely on one of his flights, Bob didn’t
help his chances, and I had captured my
second World Championships. The European
fliers and judges really seemed to like the
clean, farge jet look.

However, my luck was about to change. In

Fintand I used up one of my best-running

SuperTigre 46s but won with a good backup
engine. When we returned home, we went to
the Nats. Somewhere along the line my good
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backup engine had ingested something that
scored the piston and ring, resulting in lower
perfermance. I couldn’t straighten this out in
time and finished somewhere around fifth or
sixth.

Al Rabe captured {hat Nats {lying his
impressive Hawker Sea Fury. Imagine
someone winning a big Stunf meet such as the
Nats with a Scale airplane.

In those days I was a traveling musician
by trade, and because of scheduling conflicts 1
was forced fo sit out the next two Nats.
However, the engine testing and my quests to
make the FA world team continued as strong
as ever.

Through afl of this, the two USA-1s
soldiered on with little to no maintenance or
retrimming, These were great airplanes right
off the board and throngh alt the years I
would use them, And at that point, their story
was far from over.

I 1973 I made my third team, fiying the
second USA-1, and along with Bob Giescke
and team rookie Gene Schaffer, | headed for
the 1974 World Championships in
Czechoslovakia, There, Bob reversed the
results from 1970 and captured his Gold
Medal. T wasn’t happy with the taste of Silver,
but I was happy for my friend,

The last use of the USA-1 for a few years
was at the 1975 FAT Team Trials in Dayton,
Ohio. The last flight of that meet for me was a
do-or-die proposition. When it caime my turm
to fly, the wind had picked up considerably,
and the field was prore {o extreme turbulence
because of the trees that surrounded it and the
fact that it was located in the boitom of a
bowllike depression.

I was sitting in fourth and needed a high-
scoring flight to gualify. Les McDonald was
occupying the last team spot, having flown
outstandingly with his sleek Stiletto 700, The
USA-1 cut through the rocky air, as it always
had at the turbulent European sites, and when
the wind died down I had made my fourth
team.

The team for the following year’s
Championships was set as me, Gene Schaffer,
and Bob Gieseke. But in an unselfish act, Bob
stepped down to go and fly as the defending
champion, allowing a deserving Les
McDonald to move onto the team:.

Les went on to win the Championships the
next year in Holland. At that contest I used
my much smaller (Ares-sized) Perroguet,
powered by an HP 40, to place a close
second (four points!) behind Les.

For the next few years I used other designs
for various reasons. There are many different
ways to aftack the problems presented by this
event, and [ wanted to try other solutions.

The USA-] came back into the picture in
1980. 'This was the third version, but it was
distinctly different from the first two.
Following the success of Bob Hunt’s Genesis
in winning the 1978 World Championships,
and my favorable impressions of the model
and his flying, I decided to try something with
a thicker wing such as he was using.

By this time the O.8. 40 ISR had come
onto the scene, along with the stroked
SuperTigre 46/.51, so we had more than
encugh power to pull a bigger, heavier
airplane.
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Remember what I wrote about wanting
more power, and then when we get it we build
bigger models instead of using the extra power
in existing designs? Here we are.

Funwittingly began to practice the ancient
art of self-deception in talking myself into
betieving that this was a superior design
compared to the original USA-1. And although
it did capture third at the 1980 World
Championships and the 1980 Nats, in reality it
was taking a giant step back into the Bronze
Age.

This airplane was difficult to deal with and
ceriainly underscores the first sentence of this
auticte; it whupped me! After the 1980 scason I
conducted a flyoff between the second USA-1
and the 1980 version. The older USA-1 was
the hands-down winner in every aspect, and

that convinced me to give the USA-1 another
try.

That winter I cleaned up and touched up
the second USA-1 and built a new one with
the same numbers. In the spring I had a flyoff
again, but this time it was between two
airplanes that were essentially identicat. The
new one flew well, but it was slightly heavier,
I decided to use the old one for the 1981 Nats
and was rewarded with another Nats crown
and Walker Trophy win.

I also used that USA-I later that year to
qualify for the 1982 team. [ flew it the
following year in Sweden and again in 1984 in
Chicopee, Massachusetts. Even though I didn’t
win either of those contests, I decided 1o retire
that great old model that bore the name “USA-
1" at the first US-hosted World Championships.

AE@@E‘]’

TRADING GO., INC.

For Today's
R/C Enthusiast!

Modelfly

Cessna 177

The latest masterpiece
from ARC, thisis a
large model for .60
twe-stroke or .91 four
stroke engines. Scale
features abound, like the
molded scale landing gear,
airfoiled vertical fin and stab, and cormugated ailerons.

room}) and slow fly with flaperons.

Available with floats, too!
messT R R E R

- ‘AFERONEBAFT

" Thisisthe
Aero-Star with
a semi-symimetrical
airfoil, less wing

dihedral and larger ailerons. UkmCote* covering, with graphics
already -\pplled, it also features Du-Bro handware. With a sturdy
alumimm main gear, it comes with two Ianding gear blocks pre-

Everything is pre-hinged and the stick-on praphics add to its great
looks. Not just great looking, but great flying too, due to the fully
symmetrical airfoil. Install dual aileron servos (there's plenty of

SCALE LOOKS FOR
.60 TWO STROKES!

Wingspan: 677 « Length: 47"

Wing Area: 630 sg-in.

Weight: 7-1/2 to & Tbs.

Engine: .50 Two Stroke, .21 Four Stroke
Radio: 4 channzl » Stock #7G161
Constriction: Engincercd ABS Plastic

_ - Onfy' |
 sm95

Stock #70162

Only §274.95

Falcon Trading is the exclusive
“Worth American distributor of
Midwest "ARFs and Modelfly
“ARFs, Available from hobby stores
nationwide.

Qur site features a dealer focator as
well as secure on-fine ordering.

installed, so you can buikl it either as Trike Gear or Taildragger. Visit us today!
Adjustable motor mount easily accepts two or four stroke

engines, Requires 2 aileron servos, it's great with flaperons!?

Wingspan: 60-1/47 + Length: 507
Wing Area: 662 5q. in. + Weight: 6 to 6-1/2 Tbs.
Eugine; 40 - .46 Two Suoke, .50 - .56 Four Stroke
Radio: 4 channe! (5 servos) » Stock #70160
Construction: All Wood and covered vwith UltraCore

TRADING CO., INC.

PO Box 753 + Hebart, IN 46342
(800) 591-28986

Available with Radio & Engine
Ask for Aerobat Combo #1
only §359.95 Stock 4700166

falcon-trading.com

*UlmaCote is & registered trademark of Horizon
Hobby Distributors.




www.modelaircraft.org

NEW! NEW!- THE BEST!
PSPMFG’s Complete Fueling System
Environmentally Friendly with no fuel
spills an the ground. Complete Fueling
and De-Fueling System. This system

seals your fuel. Recycles and filters {
your dirty fuel from your vent line back ¢
to the jug. The bracket holds your  §
pump, return Jine and your fuel dots.
Fits most one gallon jugs,
Dealer Inquiries Welcome

PSP Manufacluring 2606-622-6566
420 Carel AnnLane 866-622-6566 Toll Free
Ossian, IN 48777 260-622-6679 Fax

fuels are specially engineered for Maximuim
Performance, Power, and Protection. Fuel is
made fresh daily with superior consistency
bottle after bottle. We have excellent
customer service. \nsn our websne for more
|nformahonlpncmg

Model ‘activities: Racfng, Pattem Sport, Fun, efc.
Fuel types: Plane, Helicopter, Boat, Car, Jef, etc.
Nitro Power blends: 0% fo 75%, at each 5%

Oil blends: RED AIAX Syntheric / 8yn-Cas / Castor
Engine types: 2 or 4 cycle, Glow or Diesel
**Customer special blends available**

Min't gal, Standard 4v§al. case or 20-quart case!
Shipping by UPS GroundTrac to your door,
or 12+ gal by motorfreight to a commercial address

56 {ope Avearion

Using top-quality components, developedand Askabout spec;alclub promouons! i
refined from décades of experience: RED MAX Congratulations to the outstanding

Price breaks at 4,12, 24, 64, 128 gal, or $4-gal. drums

PSP AMIg. Demand The Bestii
MWW ePSPMEG. COM

Comes Complete with:
One Billet Tank Jug Cap, Two

Filtered Probes, Fuel Line,
Aluminum Biilet Machined
Bracket with Fuel Dot Holders,
Fueling Return Receptacle and
a Hand Crank Nitro Pump,
@l ¥s G5
@DU ThE e B

Red Max Winners! ()
AMA Air Nationals ‘9/?
FAl F3A Internationals oo ?0’
NAMBA Boat Nationals 2%/ } /4
APBA Boat Nationals 2 #
IMPBA Boat internaticnals \&
IRCHA Helicopter Internationals ¥y
Numerous awards every yearl 7

FHS Supply, Inc. - Red Max Fuels
PO Box 9, Clover, SC 29710-0009
Sales: (800) 742-8484
Voice: {803) 222-7488
Fax: {803)222-7285
Email: FHSoil@aol.com

Website:
http://members.acl.com/FHSoil

Occasionally [ take the USA-1 out for a day
trip away from its retirement home in the attic
of my mother's house, and it still reminds me of
what a close partner it was through those golden
Stunt vears. It still flies great and makes me
stnife.

And who knows? It may have yet another
life in the desert at Tucson, Arizona, in the
Vintage Stunt Championships. It may also
eventually have a new, and as yet unborn,
young brother to carry on its Nats and World
Championships legacy. 1stilt like the way it
locks, Jerry W,

This was not intended to be a normal
construction article but rather a history of what
I, and many others, consider one of the more
influential models of its era. I do not
recommend this as a first Stunt model, nor do 1
think it is a good candidate for your first try at
building an [-Beam-wing design.

If you are serious about teying the USA-1,
first consider building my Ares or one of the
other popular, smaller I-Beam models that have
been published. The Ares was presented in the
July 2002 Model Aviation.

Before attempting any type of I-Beam
construction project, [ highly recommend
getting a copy of the video How to Build I-
Beam Wings from Robin’s View Productions. It
will answer in detail all of your questions about
the technique.

The USA-1 woutd make an excellent Classic
Stunt design, fitted with one of Aero Products’
side-exhaust 40, .51, or .61 Precision Acro
engines. It would also be a competitive modem
Stunt warrior, fitied with one of the rear-exhaust
Precision Aero engines and a carbon-fiber tuned
pipe.

The USA-1 wing was so successful in its
original form that T used it in several other Stunt
models, such as the USA-1P, the Hungarian
Bull (don’t ask), the Junar series, and eventually
the Geo-X1. series. For a more detailed
explanation of those models, read my Geo-XL.
article in the April 2001 Madel Aviation.

Thanks to my buddy Warren Tiahrt for
drawing and inking this model for me. His work
is excellent, and he expended lots of extra time
and effort to come to my home to wark with me
to carefully check the original USA-I model
and plans against his redraw to ensure complete
accuracy. Although he may occasionally take
off with his flying handle upside-down, he’s
never been known to draw with his drafting pen
upside-down! A4
Bill Werwage
111 Jacqueline Dr.
Berea OH 44017

Sources:

Precision Aero Engines:
Aero Products

1880 Scenic Hwy. N.
Srellville GA 30078
(770) 979-2035

I-Beam how-to video:
Robin’s View Productions
Box 68

Stockertown PA 18083
(610) 746-0106




