Contents

Re: question about oil filter examination

Re: question about oil filter examination

Prop strike teardown recommendation

Removing magnetism from Austenitic Stainless steel

High oil temperature in Lycoming and Continental engines
Bendix D3000 magneto redundancy

Oil Filter Examination - continued

Leaning a Carbureted Lycoming or Contintal past Peak

| have this problem with my aircraft engine...

Inspecting the magneto coil

Sealing Aircraft Engine Cases

Bastardized AN fittings - Which AN fitting goes into the hole?
Use of crush washer on AN Fitting Connections

AN Thread Size and AN Fitting Size Chart

Hose Problems

AD2009-16-03 SAP Cylinder Cracking

Bad Valve Seat Job

Cessna 152 Poor Ildle - Carburetor Foam and Hollow Floats Sb-
2

Fuel Hose Installation and Electrical Wiring in Aircraft AD2009-
15-01

Rough Engine on left mag - nothing you do fixes the problem!
Stuck Valve Check - Quick, Easy, Inexpensive

Should you pump the throttle on a carbureted engine?

Do Aftermarket Oil Additives Reduce Wear Metals ?

10
10
11
12
12
14
17
17
18
19
20
23
23
24
25
27

28

29
29
31
32
32



Improvements to the Slick Magneto

What is a Finger Doubler?

Slick magnetos and propeller strikes

Fingerprint Corrosion on Aircraft Products
Inspecting High Strength Materials

Starters and Worm Gears in Aircraft Piston Engines

Alternator Load Dump by the pilot switching off the alternator
circ...

Rivet Edge Distance

Some thoughts on camshaft lobes

Preflight Inspection Tip - Inspect the muffler

What's wrong with Aircraft Drain Valves?

When rings should be replaced on aircraft cylinders?
How to properly ground a dual magneto?

Hose dash size to Inside Diameter

Replacing the Spark Plug Helicoil in Lycoming and Continental

Engines
Engine Break In
Stuck Piston Rings in Lycoming - What to do

Can you use a torque wrench to inspect a bolt for proper
torque?

aircraft battery explosion
Increasing Reliability of your Aircraft's Fluid Delivery System

Factory New Limits and other Nonsense

Should Corrosion Preventive Fluids be used on Riveted Joints?

Lycoming Fluctuating Oil Pressure

Setting Slick Magneto Point Gap

33
34
35
36
36
37

39
39
41
42
44
44
45
46

47
47
49



Lycoming camshaft

Faulty NTSB Conclusions N9348S
Backfiring

Lycoming Valve sticking Tip
Breaking Studs

Lycoming cylinder barrel wear signs

Are Aeroquip fittings usable on Stratoflex hose, and vice versa,
ar...

Spark plug anti-seize

Aircraft Vacuum Pump Troubleshooting

Introduction to Aircraft O-rings

Glazed cylinder and high oil consumption

ROTEC radio noise

Don't Forget to Inspect the Rocker Arm

Replacing Spot Welds with Rivets

Field Inspecting Bonded Joints - Problems and Expectations
Aircraft Hose Temperature Limitation Warning

Inspecting Aircraft Control Cable

Engine Balance and the Arms Race

Bulkhead Hole Size

Comparison of Tube Strength for Common Small Aircraft Tubing
Slick Magneto Timing Light Flicker

Inexpensive Measuring Stick for Lycoming Pushrods
Aluminum Corrosion Penetration as a Function of pH
Coarse Thread vs Fine Thread Strength

Hydrogen Embrittlement

58
58
60
61
61
63

64
65
65
66
66
66
67
68
69
70
70
71
73

76
76
77
77
77



When to Use a Washer
Camshaft Lobe Pitting Evaluation
Bulkhead Fitting Installation into Aircraft O-Ring Port

Aircraft Fuel Flow Transducers - Hose Suggestions and
Warnings

Beech Marks, Fatigue Failure, and High Compression Pistons
Don't Mix your Metals

Graphite Lubricants in Aircraft- The Corrosion Potential
Continental Cylinder Stud Design

Double Flare Tubing

Clean and Dry Torque

Aircraft Wire Inspection

Aircraft Control Cable - Stainless or Galvanized?

Stainless Steel Stress Corrosion Cracking - Primer for Aircraft
Mec...

Aircraft Control Cable - What is it?

Monel Safety Wire - When to Use

Titanium Limitations in Aircraft Repair

Oil Leaks -- It's not the gasket it's the surface
Aircraft Engine Age Deterioration

Slick Magneto Inspection Tip

Propeller blade cracks

Aircraft Washer Usage

Exhaust Valve Deposits - Concentricity

High MP low RPM Continental TSIO520 engine (or Lycoming
engines)

Aircraft Rivet Hole Fatigue Strength

80
81
82

83
84
85
86
87
88
89
90
92

93
95
96
97
102
103
106
108
109
111

113
115



Metal Fatigue, Cracks, and Turbo Mallards

How to Properly re-magnetize a magneto rotor magnet?
Suspect Un-Airworthiness

Aircraft Hose Bonding and Lightening Protection

The Aircraft Structural Mechanic (why you deserve a pay raise)
B-nut Torque and Loosening

AN Bolt Head Design

AN Nut Face Design

Unsafe Engineering - Use of NPT Ports in Critical Aircraft
Systems

Hose Flap

Pilot Description of Preignition

Tightening Rubber Gaskets

Pilot Description of Broken Impulse Coupling Spring
Torque Wrench - Accuracy and Precision

Nature of Efficient Design

Cracks in Aircraft Structures

Lobing and other Low Frequency Form Error In Aircraft Piston
Engines

Magneto Test Bench Electrode Design

Lycoming or Continental Counterweight Detuning
Preventing Oil Leaks

Fits and Limits

Oil Leaks Across All-Metal Joints

Crack Detection Using the Unaided Eye
Measurement Errors and Challenges for Mechanics

Aircraft vs Commercial Wire Terminals

116
117
118
119
121
122
123
124

126
127
128
130
131
132
133
134

135
137
138
140
141
142
143
151
161



Cleaning Aluminum without creating Corrosion
Inadequate Guidance

Aircraft Structural Integrity - The 5 Threats

What is Crankshaft Runout

High oil temperature on Lycoming aircraft engine
Installing Aircraft Hose - The 10 Rules

Valve Leakage - serial offender

Wear Evaluation of the Camshaft Follower Bore

Damage Tolerance doesn't work without Detection

How to deal with Intimidation for the Aircraft Mechanic
How to fix Aircraft Compass Errors

How to Diagnose and Fix Rocker Shaft and Bushing Wear
Trouble Shooting - The Question to Ask Before you Begin
Why Metal Gaskets Leak

Aircraft Hardware compared to Industrial Hardware
Preventing vibration induced bolt loosening

Does the bolt loosen slightly after you torque the bolt?
Reusing Locknuts

Aircraft Screw Countersink Angle

How Antiseize Changes Bolt Torque

Is it possible to use differences in CHT change when leaning to

fin...

163
166
166
167
170
170
171
172
174
176
178
180
182
183
184
185
186
187
189
190

191



Re: question about oil filter examination

John,

I have read your knowledge base post on oil filter examination and wondered if the author
(or other knowledgable person) could answer a quesion for me.

I routinely open my filters. Under casual observation nothing much is evident. The last
couple of times | looked a little closer than usual and in bright sunlight. In the bright light |
can see scattered microscopic shiny bits. They are so tiny you wouldn't see them other
than by their reflection. | have been told that this represents an inconsequential finding,
possibly microscopic bits from plating - normal wear finding. Would you agree?

| also find little bits of debri here and there, non-metallic in appearance and non-
magnetic. It has the appearance of a tiny quantitiy of sand which may be just what it is.

| have not found anything large, magnetic, or otherwise scary looking.

Ultimately my question | suppose is; Should anything at all be visible on the pleats? |
would imagine that filtering oil through there for 40-50 hours your gonna find something.
That's what it's there for, right?

Thanks
Steve

On my other web site | mention how to use sunlight to see microscopic particles in the oill
http://wwwicancutter.com/how_to_inspect.htm. These might be small bits of bearing
material.

Often with mechanics | don't agree with their theory but | do agree with their actions
because often it is based on years of practical experience.

It is not normal for parts in an engine to shed metal particles. Possibly during initial break-
pin (when you have surfaces getting to know one another) you can have a small amount
of particles. From then on normal wear on surfaces does not generate particles. So much
for theory. Now what do you do about it?

If the particles are very small and not many then typically the answer is to keep checking
and make sure it doesn't get worse.

For your stuff that looks like sand. Try to squish the particles between two pieces of glass
or your finger nails. Sand will not squish and will scratch the glass or your finger nail.

By examining the pleats you aren't going to find cam lobe or cam follower material in the
early stages of failure. Better to rinse the pleats with solvent and a toothbrush. Drain the
liquid through a coffee filter land let dry. Place a magnet under the coffee filter and move
all of the iron to one side. If there is enough fuzz sticking to your magnet to cover the end
of a stick magnet then inspect the cam lobe and follower. You will get a much better idea
as to the amount of stuff that is in your filter using this method.
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Re: question about oil filter examination

Thanks very much for your help John.
Here's an update:

In advance of reading your response | actually rinsed off a few pleats into a glass
container with solvent.

Note that | picked pleats where small visible accumulations had gathered which | suspect
relates to oil flow patterns through the filter.

| then dried the material which consisted of a few very tiny particles of varying color - tan,
brown, gray.

None of it is magnetic.

| then took it out and squished it between my fingernails. It all mashes up effortlessly into
a fine powder.

My feeling as therefore that this represent tiny bits of carbon or combustion products.

I think the shiny things I'm looking at are microscopic gray carbon bits.

Steve,

Black and gray particles that you can squish between your fingernails are pieces of
carbon, sludge and lead oxides and are normal.

Small shiny bits you can spread them onto a microscopic slide and and add a drop of

Drano mixed with water. Look carefully under the microscope. If it is aluminum it will start
to fiz and dissolve.

Prop strike teardown recommendation

To answer the question "should the engine have been torn down for a more complete
inspection"?

My recommendation has always been to do a tear down inspection for the following
reasons:
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1. After a prop strike there is rightful concern about the airworthiness of the engine. This
concern can only be answered by inspection and not by hope, prayer, or opinion.

2. Having a shop that has performed approximately 1 prop strike inspection each month
for some 20 years, | still cannot tell you which prop strikes cause damage and which
ones don't without an inspection. This has taught me that the preceived "severity" of the
propeller strike is not a criteria for deciding which engines should be inspected and which
ones need no inspection.

3. | personally didn't tear down my engine after | hit the towbar with the propeller and sent
it flying across the airport. But then we did one on a Navajo that hit a plastic caution cone
that had damage -

4. Engine mounts can also be damaged. That said, my opinion is based on my personal
experience and others have views that conflict with mine based on their experience and
judgement. | could be wrong.

| have spend many year pondering how to inspect the engine without tearing it down and
| have never come up with an adequate method. Your question as to signs to look for - |
don't know.

Removing magnetism from Austenitic Stainless
steel

| bought some 304 stainless steel tubing for building a fuel cell and found that even
though it was touted as being austenitic, it had a magnetic field down the welded seam
(nowhere else). | had tested the tubes with a neodymium magnet and saw where the field
was. Will your degausser remove the magnetic field?

The degausser will not prevent the austenitic stainless from being magnetic. It will
remove magnetic fields excepting the earth's magnetic field.

Austenitic is slightly magnetic when cold worked. In the fully annealed condition it is non-
magnetic.

Any austenitic (300 series) stainless steel which is magnetic can be returned to non-
magnetic condition by stress relieving to 700-800 degrees C. It then reverts back to its
fully annealed condition and is softer and weaker. There may be other issues with
annealing so the best thing to do would be to engage a metallurgist.

The degausser will remove an artificial magnetic field from a iron object, leaving just the
earth's magnetic field. By testing with a magnet you have probably slightly magnetiized
the weld area (stressed area).
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High oil temperature in Lycoming and Continental
engines

Hi John,

Here are the photos of my home made oil
cooler for the Continental O-300. It actually
takes about 15 degrees out of the oil on
these hot summer Texas days.

Take a close look. This is a Rapco vacuum
pump cooling shroud!

This customer installed the Rapco vacuum
pump cooling shrould around his oil filter.
Neat idea and it reduced oil temperature by
15 degrees!

Bendix D3000 magneto redundancy

John, | purchased and read your magneto book, which | found informative and
interesting. After reading the book, | do have two questions I'm wondering if you could
answer given your experience with magnetos.

1. Our Cardinal has the dual magneto, although | am considering a conversion to a non-D
at the upcoming overhaul. My question regards redundancy: what internal elements are
common to the two magnetos within the D housing?

Do they only share a common drive shaft (and gear), or are any other electromechanical
components shared - e.g., cam, magnets, etc.? Do you know of any source where | could
see internal photos or mechanical or cutaway drawings of the D3000 magneto so | could
better understand its design?

Yes, the maintenance/overhaul manual for this magneto. About the only parts that are
truly redundant is the coil, points, and capacitor.
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The D3000 magneto is a good magneto, easy to work on and reliable. Like any device it
has its limitations. Follow the maintenance/overhaul manual, service bulletins and
airworthiness directives.

The following three areas should be well understood, respected and maintained, as all
have caused fatal aircraft accidents:

* Impulse coupling spring (part number 10-51324)
» Hold-down clamps
« Cam retaining screw

Impulse Coupling Spring: Magneto Impulse coupling spring

Breakage retards timing causing complete loss of engine power. Cessna 172N
N738BC ditched at sea with 2 fatalities. On any magneto the impulse area
sometimes gets rusty from condensation. The impulse spring gets tiny rust pits that
create stress corrosion cracking. There is no warning - it just breaks. With two
magnetos you lose timing but you can turn the bad magneto off; with the D3000
magneto the broken spring retards the timing on both magnetos and you lose power.

Follow TCM's instructions and recommendations to the letter in regards to inspecting
and replacing the impulse spring. Personally, if | lived in a corrosive area | would
replace it every year.

Hold-down Clamps:

See my article at http://www.sacskyranch.com/eng410.htm

Cam Retaining Screw: "Everything hangs on this connection"

Here is a copy of an email | received some time ago from Germany:

A pilot came to an aircraft workshop with the problem,that the engine did not start
well and did not reach more the 2200 RPM. (Cessna 170 N engine Lyc.O-320-H2AD
SNR L-8408-76T)

The workshop made -a test run on ground:

the engine rom drop was 120-130 rpm.-
The different pressure in the cylinders was
1.)80/78; 2.)80/79; 3.)80/78; 4.)80/77 .-
The intake tube of the Cylinder No 3 was
leaky -it was renewed.-

The timing of the ignitions examined and
adjusted.-

The air intake filter was dirty and cleaned -
The following ground check did show no
problems: rom drop 70-80 rpom max rpom 2320 rpm.

Aircraft Repair -- The Missing Manual
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After this the aircraft made a take off and
crashed immediately in the ground, as the
engine lost power.

The investigation did show, that the screw
(Fig 1-14 D-3000 Magneto manual ) was
loose and so the cam breaker could turn on
the cone.

Magneto cam retaining screw D-2000, D-

3000 points and cam

The problem here is that the mechanic did not order a new cam screw and re-used the
old one. You loosen this screw when you adjust internal timing. This screw is a self-
locking screw that uses a nylon patch on the threads. The locking effectiveness is poor if
re-used. Continental says to replace it with a new one. Follow the factory instructions -
accept no deviation or alternative methods of compliance.

Continental (Bendix) has addressed each one of these areas in their maintenance
manual. Personally, if the mechanic did not have the maintenance manual for the D3000
in hand | would not let him touch the magneto.

There is an interesting discussion of this screw and the problems associated with
installing it that | highly recommend be read by anyone working on this magneto.
http://www.aaib.dft.gov.uk/cms_resources/Mooney%20Aircraft%20Corporation%20M20J,
%20G-EKMW%2011-06.pdf

Oil Filter Examination - continued

John,

So, being a reformed lab-rat myself, | set up a little scope and had a look at my filter
washings. Here's a little show if you have a minute to view and comment. | realize there
are services that will do this and | will likely send the next filter to them to see what they
say but | thought you might like to see what | came up with...Incidentally, under
magnification, most of the tiny reflectivity's | was seeing on the filter in the sun
represented light reflecting off of oil dampened flat surfaces of a variety of tiny non-
metallic looking debris. My stereo scope:
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| washed one half of the total available oil
filter, after cutting it out, with solvent into a
cup.For reference, the cup's base diameter
is about 1.5 inches.Here's all that | got in
washing:

Under magnification it looks like this (20-
40X)

| threw in a hair (ouch!) for reference:
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