A GROUP PROJECT

For
CONVERTING RYOBI WEEDWACKER ENGINES
and

SCRATCH BUILDING BALSA USA
“STINGRAYS

(The reports on these building sessions will be made in severa
installments of which thisisthe Ninth.)

INSTALL THE CONTROL SYSTEM

It isnow timetoinstall the control systems and the other internals of
theaircraft. Letstake theseinstallations one at a time and discuss any
unique or helpful hints associated with the different installations:

Install Servos
All the servos arelocated under the wing saddle, except for thetwo
aileron servos. Thewing mounted aileron servos are connected toa“Y”
extension that dropsout of thewing from the exit holein the center
bottom of the wing.
NOTE: alwaystape a servo connector whereit joinsto a servo extension
wireor “Y” that isn’t easily accessible. | f this connection vibrates |oose
with time, you can probably kiss your aircraft good-by.

A servo mount was designed for the throttle servo, which gave a straight
shot to thearm on the carburetor. High torque servosare being
installed for the elevator & rudder so a platform mount was designed
for the servosand thereceiver. A picturewill be given later with a view
inside the fuselage. Y ou can see how and wher e the servos are mounted.

Install Horns & Flying Wires
All the control horns used were of the 4-40 size. Sincethetail structure
isall Luan ply, no flying wires wer e needed on thetail structure. It’s
built likeabrick. The hornswereinstalled on the ailerons, removed and
then the mounting holes wer e strengthened by an application of thin CA
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Install the Push Rods
We use 4-40 push rods on the ailerons and arrow shaft push rodsfor the
elevator and rudder. It ismandatory that the throttle push rod not be
made of metal. The Ryobi gas engine, operating with a magneto, creates
lots of electrical energy that you don’t want transmitted back into the
servolreceiver area. We used a semi-flexible nylon Gold-N-Rod made by
Sullivan on thethrottle to avoid this problem. A ball joint type
connector was used on the engine throttle arm to allow for ease of
operation at various angles.

Battery, Switch, Receiver & Antenna
Nothingisreally new or excitingin thisarea. Thelocation of the battery
will be thefinal fine-tuning of the plane sbalance. The switch and
receiver wer e located asa matter of mounting convenience. The antenna
was run through a glued in plastic tubethat routed it through the
fuselage and out thetail end. The battery’sfinal balance location ended
up under thefuel tank.

Ryobi Kill Switch
We mounted a ssimplekill switch by connecting one end of kill switch
wireto the blade connector on the magneto and connecting the other
end of the switch wireto “ground” on the engine. We used a toggle
switch with a plate that indicates“ON” and “OFF” and placed it on the
fuselage left side just back of the engine.

GasTank & Tubing
The 14 oz. gastank wasinstalled under the wing saddle just about right
on the CG. Thisallowsthe weight of the gasin thetank to go from full
to empty and not affect the GC location. | prefer the Hayestanks as
they seem reliable and are usable for either gasor glow. Those of you
not familiar with using gas should be advised that most glow fuel tanks
and fuel linesdon’t work with gas. Use only those that statethey are
compatiblewith gas. You can seethe fuel tuberouting and all the
various components mounted inside the fuselage in the pictur e below of
theinside of the fuselage under the wing saddle.
0 Onelinegoesfrom theclunk in thetank to the carburetor
input line.
0 Second line also goesto another clunk in the tank and exits
on thefuselage side. Thisline has a fuel line connector and
isused to load and unload the tank.
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o Thirdlineistheover flow/vent linefor thetank. Thisline
must be routed above the highest point of thetank. We have
it exit the fuselage from the bottom of the fuselage.
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Perform Final Balance
Now that we haveit all together, we performed thefinal balance. With
some lead weights forward of the wing and the receiver battery also
forward, we got the balanceright on. In The picture below thisisthe
complete plane (some moretrim was added later) with all components

installed.

NOTE: If you look close, you can see the lead weights, necessary for the
balance, taped on top of the fuselage forward of the wing

FINAL CHECKSAND TESTS

Thesearethefinal setups and checks before the maiden flight of the
Stingray. If any of theitems are skipped or cheated-on, disaster maybe

just ahead.
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Set all Control Surface Throws
Thethrottle stops should be set to allow for a wide-open valve at full
throttle and engine shut down when idletrim isall the way down (off).

Check Radio System Function
| can only advise you in this area since things change with the brand
and model of transmitter you may be using. If you are using a computer
radio, set up thedual ratesto allow for maximum flexibility during
flight test. A good starting location for the throwswould be elevator up
and down at 5/8 inch and aileronsup & down at 1/2 inch. Therudder
was set toright and left of 1 1/2 inches.
This next check shouldn’t be new to you. It’swhat you do before you
fly, every timeyou take a planeto thefield. Many a plane has been
saved because this check was performed befor e taking off.
o Verify all controlsare functioning and functioning in the
proper direction for theinput.
o Walk away from the plane and do the range check with the
antenna down. Remember thiswhen reading the flight test
results.

Note: Itsalways a good practice isto check your battery voltage with a
meter before flying.

Engine Run Test

Start engine and verify engine full throttle, idle and transition
performance. | f something doesn’t seem right, don’t fly until you have it
sorted out.

NOTE: Normally, once the needles are set on a gas engine, needle
fiddling shouldn’t be necessary until the engine configuration is changed
INn some manner.

Perform Flight Test

Thisisit! Thisisthelight at the end of thetunnel! Thisisthe
culmination of all the effort put into making thiswork of art. Its pay off
time, etc. etc. etc. We will now seeif what we have created can fly. It’s
flight day and the sun is shinning and itsabout 75 degrees at 10:45 AM.
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Thewindsarelight, down the runway and for the most part not an
issue. | can find no excuses, itstime to fly. We have solicited the help of
our clubsHead Flight Instructor, and pilot extraordinaireto pilot the
maiden flight. In our preflight discussionsit was agreed that the flight
plan would be;:

L ow ratesto start

Execute various low load maneuvers

Adjust to high rates“where” and “if” desired

L and planefor visual check
Here sthe bird beforethefinal pre-flight checks.

It took a littletimeto get the throttle and needles set just right, but with
that done, the engine wasrunning good. It turned a Master Airscrew 18
X 8 composite prop at 7200 rpm on the high end and an idle of 2100
rpm. Transition was good without hesitation. Timeto fly.
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Maiden Flight Results

Before | discuss our maiden flight results, take alook at our beautiful
Stingray taxing down the runway for take-off number one.

She stated down the runway like an old pro, lift off looked normal, as
did theinitial climb —THEN IT HAPPENED! About 500 feet out, the
plane went into a tight clock-wise roll of a couple of turns, nosed over
and smacked into the ground at full up power. Thisisa picture of the
crash scene befor e anything was touched.
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We havetotdl it likeitis, wel: “THISISHOW IT IS’. The pieceswere
picked up and the long walk was made back to the pits.

Analysis started immediately searching for the cause. Our test pilot
reported, “all of asudden, | just lost all control”. Various components
wer e being tested looking for a cause. The transmitter had one of the
new “Rubber Duck” type antennas and thiswasitsfirst use. A long-
rangefield test wasrun on the system. The Results: the receiver 1ooses
the signal at approximately 500 feet. The antenna isthe prime suspect!
Thereceiver and antenna are being sent to Radio South for a through
check out. The normal range check was done before the flight; but these
are normally run with the antenna down. The only way to range check a
Rubber Duck antenna, isto walk away the full range. Never thought
about that till now!

MORAL of the STORY: Stick with tried and tested systems, especially
on first flights.
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Thisconcludesthe series of Articles on the Group Build Project. The
three students planes ar e getting close to completion with covering
started on two of them. Some of the students are Snowbirds so their
planeswon’t be flying till next season. | think one thing'sfor sure, when
they do fly, you won’t see any “ Rubber Duck” antennas.

Respectively Submitted,
Charlie Sides
SDF - V.P.
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