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5 Aircraft Hardware

If you think a bolt is a bolt, you may be flying on
borrowed time. Check out the right stuff

8 Dry Vacuum Pumps

You can make your existing dry pump last longer,
add new technology, or a wet pump. Your choice

11 Porting and Polishing

An old hot rod trick gains new fans as well as the
respectability of empirical testing and field success

14 Stuck Pipe Plugs

The devil is in the details, and a stuck pipe plug can
be a real devil stuck in a case. Here's our solution

18 Trend Monitoring

With the advent of engine monitoring systems this
has become child’s play—but it can go only so far
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by Mike Palmer
onventional wisdom says if you
want more power from your air-
craft engine, you have to add new
parts—like higher compression pis-
tons or a turbocharger. But suppose I
said you could get more power by
removing parts.

It's also true that by removing
about twenty-five cents worth of alu-
minum from the ports of your cylin-
ders, you can gain a conservative 4
HP per cylinder. The operation is
called Porting and Polishing (P&P).

Basically, P&P allows your engine
to breathe easier, allowing it to expel
exhaust gases more completely so it
can inhale more air. P&P is somewhat
like removing casting flash, remov-
ing obvious hindrances to airflow in
a port. But it goes beyond that, re-
moving material in non-structural
areas to streamline the port. A good

It takes a deft touch and experienced
hand to properly port a cylinder for
optimum airflow. This technique has
been around for many years but has
never caught on due to FAA concerns
and until now a lack of empirical data.
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P&P job also goes beyond the ports.

According to the classic MIT text
Internal Combustion Engine Funda-
mentals, “the valve, or the valve and
port together, is usually the most
important flow restriction in the en-
gine.” Knowing this, my host shop
for this article, Performance Engines,
also grinds the valve seats and the
back side of your valves when they
port and polish cylinders.

P&P is for you if you're already
using the highest compression pis-
tons allowed for your engine in an
experimental or homebuilt aircraft
but still want more oomph. Or maybe
you want more power but don’t want
high compression pistons because
you're worried about detonation if
100LL becomes extinct.

According to the Sales Manager,
Stuart Featherstone, at this time Per-
formance Engines will only perform
the porting and polishing service for
experimental engine owners. Al-
though Performance Engines is con-
sidering applying for FAA STC ap-
proval for certificated engines in the
not-too-distant-future.

Ed note: Any time there is a gain
of 10 percent over rated horsepower
an STCisrequired. Any time the con-
figuration of the cylinder is altered
in a way that could theoretically af-
fect strength or is different from the
factory original approved design
drawing in any way the FAA gets
very interested.

In the past there have been sev-
eral overhaulers who have certainly
pushed the envelope with what is
acceptable to the FAA, by saying
things such as if it’s not specifically
prohibited, then it must be OK—self
serving logic to be sure.

The cost for P&P is $150 per cyl-
inder, so if you had to choose be-
tween pistons or porting, the cost is
about the same. But considering the
time and attention lavished on your
cylinders during the P&P operation,
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stock parallel valve Lycoming O-360
cylinder (also used on the -540) get
the full treatment: porting, polishing
and a five-angle valve job. If we had
done a set of cylinders, we would
have done the last step, flow-match-
ing, where the worst cylinder of the
bunch is touched up to match the
rest, ensuring all cylinders flow
equally well.

We documented our progress on
a flow bench, before and after the op-
eration. For this article, we also
tested in the middle of surgery to get
more insight into how the valve grind
affects flow. Monson’s shop is famous
in Reno circles for, well, perfor-
mance engines. Think of Reno as
their R&D lab.

Port Whine

Since I don’t race at Reno, I hadn’t
heard about Performance Engines
when it was time to overhaul the
cylinders of the Lycoming 0-320 in
our Glasair. I had called other shops
across the country asking about port-
ing & polishing and flow matching
as a way to gain extra power. The
responses I got, like my phone calls,
were all over the map.

Some shops didn’t think porting
made any difference—although
based on what I know now, that may
be code for “we haven't made the
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* The latest flow bench data sup-
ports P&P for HP increases

¢ Certificated engines require
FAA approval for any mods not
approved by the factory manual

* A five-angle valve job can be as
beneficial as P&P for power and
it also increases reliability

* Be sure whoever modifies an
engine will stand by the longevity
| of the mod for warranty support
















