AeroVee 2180cc Engine Assembly Comments

Jeff Shultz, Jan 2006

I purchased a 2180 AeroVee from AeroConversions (sister company of Sonex) to go in my Sonex aircraft.  First off, let me say that I’m VERY happy with the quality of the engine kit, components, and assembly manual.  However, just like any set of instructions, there are a few areas that needed further explanation.  The following comments are some of my questions, Sonex’s answers, and my comments as I went through assembly of the engine.  Sonex is working on a revised manual, which will undoubtedly address some of these things, and probably more.  Jeremy wanted me to mention that the new manual (Revision F) will be available free to any builder, even if you have an older manual.  But, if you have the old-style manual, this might help you out.

I’ll say a few words about “common sense” and “standard practice”.  There are several places in the manual where information is left out.  One might say that info isn’t needed because it’s common sense.  Well, when you have no background to draw from, and no one has told you, it doesn’t feel very common sense.  A few of my comments fall into that area, especially with locktight use and torque values.  The manual does such a great job listing where to use locktight and what torque to use that when it is absent, it is conspicuously absent.  This was frustrating, and I’ll try to fill in the blanks.

I have AeroVee engine serial number 258, purchased in Aug 2005.  Along with that I have AeroCarb (ACV-C03) serial number 5541P.  The first thing I’ll note is that my assembly manual is dated on the front cover 7/1/05 Rev E.  There is no revision history information included with this manual, so at any given time, my comments may or may not be valid.  You’ll just have to check and see for yourself if the comment makes sense or not.

Crankshaft Assembly:

I had a few issues getting my prop hub mated to my crankshaft correctly.  Sonex provided great technical support on this, and ultimately assisted in getting the prop hub on.  The manual states (in red) Parts must be heated to 400 degrees for 30 minutes.  Speaking to Jeremy at the factory, he told me that anywhere from 400-500 degrees is good, but verify that the part IS getting hot enough (check your oven).  He likes to heat it to 450 degrees.  This keeps the hub hot just a bit longer after removing it from the oven.

What the manual doesn’t say is just how important it is to move the hub RAPIDLY from the oven to the crankshaft.  The hub cools AMAZINGLY fast, and if you walk across the room, or out to the garage, it has cooled too much already.  Work directly next to the oven, and practice your motions before hand to make it smooth and quick.  If the hub cools, you won’t get the hub on, period.  This point is so crucial that it should be in large font, all caps, bolt, red and underlined three times!

Camshaft Assembly:

The manual references tabbed washers to hold the Cam Gear to the Cam Shaft.  Mine were wavy, not tabbed.  No other issued noted.

Crank Case Assembly:

The list of Engine Parts and Hardware Required includes the ACV-P01-61 Shakeproof Nut Kit.  This kit comes with lots of extra nuts.  It was a little confusing knowing which nuts to use.  For example, there are plain nuts and locknuts.  Which do you use where?  I used lock nuts on all case studs and bolts.  ACV-Z01-26 and -28 are washer kits, but the instructions don’t specify what bolts/studs get washers.  Presumably each bolt gets a washer, but there are studs that look as though they too should get washer, but there aren’t enough.  With the lack of info here, it’s a judgment call.

When checking for clearance issues between the crankshaft, camshaft, connecting rods, and case sidewalls, I fount an interference problem with the camshaft and connecting rod.  The cam shaft had a number stamped into the shaft, and the stamping left a raised rim on the outside of the numbers.  This rim was hitting one rod.  You can see the shinny area in the photo below where I needed to file the rim down smooth to create clearance.
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Next, the lifters are put into the case prior to assembling the block.  This was frustrating because when I tried to mate the case halves together, one side’s lifters were upside down and fell out before I could get the case together.  The solution for me was a heavy coat of grease to hold them in place.  Even then, they moved slowly and I needed to work quickly.

In Step 7 you assembly the flywheel onto the dowel pins of the crankshaft.  Mine hung up and wouldn’t go on properly.  3 of the 7 holes in the flywheel need to be touched up with a rat tail file to allow the flywheel to sit fully on the crank. 

Step 15 instructs you to tighten the 2 cam nuts to 10 ft-lbs, and remaining 13mm nuts to 13 ft-lbs.  There are 3 nuts that look like they could be the cam nuts referred to.  The instructions and video don’t really show you exactly which nuts are cam nuts.

Piston and Cylinder Assembly:

In Step 6, you install the required Cylinder Shims onto the cylinder.  Here, the manual referees to “cylinder shims”, and the hardware label calls them “barrel shims”.  These shims are not symmetrical, despite their look.  If you have them rotated out of position, the notches won’t line up right with the cylinder studs.

[image: image2.jpg]



Step 9 talks about the piston pin retaining snap ring.  These are located in a small bag packed along with the cylinders.  I initially thought I had not received them.

Step 11 says to install the “optional” super tin.  Why is it optional?  How do you decide if you want to use it or not?  I installed mine, but some further explanation would be helpful in making this decision.

Cylinder Head Assembly:

No real issues assembling the cylinder heads, but my heads were very dirty with machining debris.  There were tons of little chips stuck in the lightweight machine oil coating the inside of the heads.  This oil did a great job of holding those little buggers in place, despite wiping and blowing with compressed air.  It appears the debris came from when the heads were machined for the second set of plugs.  No chips were under the valve seats, and everywhere else was clean.

Considering the damage even a few of these chips could do to the engine, I was very surprised to see the manual said nothing about their presence, nor about cleaning them out.  I’m not expecting the factory to clean the heads for us (that’d be nice though), but at least make a point of telling us to clean them.

Oil Screen Assembly:

Step 3 is to install the oil drain plug or optional oil temp sender into the oil screen cover plate.  On mine, the oil temp sender was very tight against the screen.  Once the screen deformed a little, it fit fine.

Oil Pump Assembly:

Step 6 says to install the oil pump housing with 4 bolts.  My case had studs already in this location (and just about everywhere else as well).  The manual could address whether to remove the studs or optionally to just go ahead and use them instead of the bolts.

Valve Adjustment:

In Step 4 you attach the valve covers.  No torque value is given.

Block Off Plates:

The list of Engine Parts Required lists ACV-Z01-39 Bolts, Qty 6.  I believe this should have been part number ACV-Z01-18.  The only ACV-Z01-39 reference I could find were exhaust bolts.

Many of the bolts holding block off plates are supposed to be held in place by bolts, but mine had many studs already installed.  As before, remove the studs, or use them?

In Step 5, you install the oil fill plug.  Don’t confuse this with the dip stick.    The terminology can be confusing.  A picture is worth a thousand words here.
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 Secondary Ignition Installation:

The instructions are pretty clear for this procedure, but one thing needs work.  Page 26 has you confirm the ignition magnet orientation.  This page didn’t make a bit of sense for the longest time.  I have come to understand that this page should really have followed page18.  If the ignition magnet, also called the “flywheel magnet” on page 18, is installed incorrectly, the secondary ignition will not operate correctly.  Several builders have reported this problem, and the cure is very simple.  Ensure the magnet is oriented correctly.  With this in mind, do page 23 in conjunction with page 18.

Intake Manifold:

Step 1 mentions that you may need to trim the center stubs to clear the intake elbows.  This was the case with mine, and I suspect with most every engine.  The intake elbows sit very close in, and the studs are just a bit too long.  Best to go ahead and plan for it.

Step 5 says to install the bottom case bolt.  What it means to say is to connect the Intake “Y” Manifold to the engine case via the little welded tab on the manifold.  You need to remove the lower bolt, drill a hole in the tab to accept the bolt, and then re-bolt the case.  You can also see that the tab didn’t line up very well on mine.  A bit of easy bending and tweaking was required.
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Exhaust System:

The instructions say in Step 1 that when using the 2-into-1 exhaust system, the studs from the cylinder heads are removed and bolts are used to attach the exhaust.  This was the case for me.  However, there is no mention of torque for the exhaust bolts.  I used 13 ft-lbs here as that is the recommended torque for other 13mm bolts. 

Step 2 has you use a hose clamp on the bottom of the exhaust pipes.  The manual was set up showing the straight pipes, but should the 2-into-1 also be clamped together, especially now that the 2-into-1 has all but replaced the straight pipes?

Wiring Diagram:

The Basic Wiring Diagram shown is pretty good.  It is cartoon in nature, and that makes it easy to understand where everything goes.  However, I have a few comments on it.

The warning says to ensure the ignition modules must be grounded.  I chose to use separate ground wires and ring terminals to do this.  For the mags, I used a small 4-40 bolt and nut to attach the ring[image: image5.png]'T:F
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 terminal to the case of the mag.  

For the ignition modules (the black kidney shaped parts on the alternator back plate with the red, white, and black wires coming from them), I removed one of the screws on each module and stuck a ring terminal underneath.  These ground wires were then routed to the main engine ground.

The yellow wires coming shown in the diagram coming from the voltage regulator don’t go to the alternator back plate.  They are actually the white wires with the black wrap coming from the alternator stator.  The diagram is misleading here because in most places the colors on the diagram are the same as the actual wires.

The red, white, and black wires coming from the ignition modules have connectors pre-installed on them.  This is a remnant of its OEM use (not on airplanes), and the connectors are not needed.  Don’t search for a matching connector anywhere.  Feel free to remove them or use them as you see fit.  This could have been mentioned in the manual.
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Finding Top Dead Center:

In order to time the secondary ignition, you must locate top dead center (TDC).  The manual refers to an indexing mark on the prop hub.  However, somewhere along the line, these index marks changed.  On mine, there are two marks.  According to Sonex, one mark is for TDC, and the other mark denotes the keyway.
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