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Oil the News that’s Fit to Print!

We’'re going to Oshkosh! We go every other year and
this year marks our next foray into the “World’'s Greatest
Aviation Celebration.” This is your chance to meet your
friendly oil analysis crew, and we’ll have show-special
discounts on analysis to boot. Hope to see you there!

Building the RV-12
by Jim Stark

Like probably most of you, | read avia-
tion magazines, including Sport Aviation,
the EAA’s contribution to general aviation
flying. In the 30 years since | first sub-
scribed, | have read countless stories
about building airplanes. After all those
years the stories run together in a
blurred line, but a few oft-repeated ideas
stand out. They don’t say much about
what it is like to spend a couple or possi-
bly a dozen years of your life trying to
assemble something that may fly. You
pick up instead the thought that if you
want to finish the job, you’d better do something on the airplane
every day. That may have worked for the authors of the stories, but it
wasn’t good advice for me. All those guys credit their wives with
loving patience. Someone has to have patience if you are going to work the project of this demanding
nature to its end.

Photo courtesy of Van’s Aircraft.

I’'m retired. | have time on my hands. I've gotten much like the guys who write about building airplanes. I'm
getting long in the tooth. We live on a farm property built more than 100 years ago, and there is always
work to do. But after living here seven years, a lot of the essential stuff has been done. | talked with my
wife Kathy about building the airplane, mentioning the time element -- maybe 700-900 hours, as sug-
gested by the kit manufacturer. Turns out those hours were for someone else. Me? I'm a slow guy. | can’t
predict how long something is going to take until | do it. So neither Kathy nor | suspected that nearly two
years from the time | picked up the first kit, | would still be lingering on the wings with the third kit waiting
on me to open and inventory. I’'m looking forward to that third kit. It is the part of the airplane with seats you
can sit in and make airplane noises. It is also the part that the wings slide into and the rear fuselage rivets
to, which will surely make the project look more like what | tell people it is.
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The Tools of the Trade

| started out in the basement doing the most elemental work while remembering the tools of the trade |
once worked with as an aspiring aviation mechanic. That was in school, not the real world. In the real
world, I didn’t remember as much as | thought. Thank goodness there is no welding or much fabrication
with this kit. Van’s, the manufacturer, suggests they supply everything but the engine fluids and paint. I'll
take a minor exception to that. There is some fabrication.

There are a lot of tools required, few of them | already had. | bought tools piecemeal, suffering the waiting
time for each to arrive, and then about halfway to where | am now, | read where Aviation Tool Company
had a complete set of the tools you will need at about half the cost | probably paid buying them one at a
time. And yes, you really do need the exact tools Van’s recommends, not some dusty, rusty tool you have
stored under your bench. | speak from experience; you can only fool yourself on this type of project.

Mistakes Will be Made

Van’s does an amazing job with their kits. They are designed on a computer, and the parts are produced
with computer-aided tools. All the holes line up, even across the kits. The instructions are good, precise,
and accurate. Written by engineers, you really need to pay attention to what is stated. Miss something and
you will be rebuilding. This attention to detail is not a natural thing. We tend to gloss over things, thinking
we know what is being said and then moving on. But that won’t work for you on a Van'’s kit. Read it. Read
it. And read it again. Repeat as many times as necessary to fully understand what is being said. You will
make mistakes -- everyone does. So | suppose there are no perfect airplanes. Or maybe | should say,
there are no perfect homebuilt airplanes. It is up to the builder to decide if an error weakens the airframe.
Being trained as an A&P mechanic, | think | have a fairly good feel for making that determination. Up to
now any errors have been correctable, and I'm confident when I fly it there will be no problems.

I made a mistake on the vertical stabilizer, the first large piece | assembled. The last step to that part is
bolting on the rudder hinges. The bolts suggested for the job would not go into the locking nutplate holes |
had riveted on the inside of the spar. | could not believe it. | called Van'’s. The guy | talked with led me to
understand the error, which was going to require drilling out a bunch of rivets to get down to the spar,
drilling out the countersunk 3/32” rivets, and riveting the right nutplates to the spar. No harm done, but it
cost me a few days work.

So I've had to back up a few times, but I've learned to read these plans better. | think harder on things
before proceeding. A friend said he needed to build an airplane so he had a place to focus his thoughts.
That's a good description of what the building is like. It gets intense. Time flies.

You Need Space

When | started the wings | had to move out to the garage. They run about 15 feet, though nearly 4 feet of
the inboard spars overlap in the cockpit behind the seats. There wasn’'t enough room in my short-guys’
basement to get the wings built. It was fall when the wings arrived, so | was thinking about winter. | have a
fine garage, but no one ever thought about heating it as far as | can determine. | spent October insulating
and installing heat in the garage. Even with that, the warmth is minimal. When it really gets cold, down
around 10 degrees F, | have to find something else to do. | can't tell you how many times my airplane
building has been interrupted. | only thought | could build an airplane without a bunch of additional work to
provide a good workspace (first the basement, then the garage).

All'in all 'm happy with what I've put together so far. The RV-12 looks like a small Cherokee, though with
two seats instead of four. The wings are about the same, using the Hershey Bar design. This airplane is
light, maybe 800 pounds including the engine, which may go more than 300 pounds. Stick-flown, | would
expect it to be twitchy, especially in pitch. But Van’s says no. It is sensitive, maybe, but not twitchy. I'm
looking forward to finding out. Maybe by next summer | will get this airplane built.
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MI/HR on Oil
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Report of the Month
This GTSIO-520 is no longer flying. What happened?
To learn more about where the elements are coming from, click here.

‘ UNIT/

TBN

TAN

ISO Code

*THIS COLUMN APPLIES ONLY TO THE CURRENT SAMPLE

UNIVERSAL
MI/HR on Unit BBl LOCATION
AVERAGES AVERAGES
Sample Date 10/11/12 ‘
ALUMINUM
CHROME 8 12 7

5 IRON 74 45

j COPPER 8 9 4

= LEAD 2732 2658 4578

o

L TIN 4 1

o

&) MO LYBDENUM 10 9 3

% NICKEL 31 15

= PO TASSIUM 0 0 1

wn 0

E BORON 1 1

o SILICON 8 6

E SODIUM 0 0 1

_

w CALCIUM 87 84 12
MAGNESIUM 5 4 1
PHOSPHORUS 88 93 217
ZINC 5 6
BARIUM 0 0

Values
Should Be*
SUS Viscosity @210°F 86.4 82-105
¢St Viscosity @ 100°C 17.10 16.0-21.8
Flashpoint in °F 470 >430

‘é’ Fuel % <0.5 <1.0

E Antifreeze % - =

w

é Water % 0.0 0.1

o Insolubles % 0.3 <0.6

This engine suffered a catastrophic bearing failure in flight after this sample was taken. Bearing problems can be
hard to see in analysis because lead, the most prominent bearing metal, is obscured by 100LL from blow-by past
the rings. Still, this engine was clearly not right. Copper and tin likely show bearing wear, and aluminum, iron, and
nickel are also out of line. The crank had worn away the bearing completely and was eating into the case. The
filter was full of metal from the failure. One speculation as to the cause of the failure is that this type of engine has
an oil cooler, which can drain if the engine sits for a while, which this one did. You then have to prime the oil

cooler before running the engine. If that’s not done, it could possibly lead to oil starvation.
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