Hi,

When I changed my gears from factory 3.27s to 3.73s I noticed some vibration at certain speeds.  So I took it to a shop and they recommended that I have the stock driveshaft (DS) balanced and freshened with new U-joints.  Well this helped a little but I still had vibrations, so I decided to go with an FMS aluminum DS.  I had a transmission shop R&R the rear transmission bushing and put in the new DS.  After the install I still had vibrations so I decided it was time to do some studying, measuring and testing.
After studying and verifying that my pinion angle was ok I then measured the run out of the pinion flange, which was 0.002”.  Then I indexed the DS to the pinion flange experimentally to the lowest SOP vibration.  To get 45* increments I had to clean out the unused holes in the pinion flange with a 12mm x 1.75 tap.

I then I devised a poor man’s driveshaft analyzer using a 1/3 Octave Real Time Audio Analyzer and a K&K Music Big Shot piezo-electric transducer for guitar or piano sound boards.  I mounted the transducer to the roof in the middle so the whole roof acted like a microphone.  I was playing with putting a hose clamp on the pinion flange and the chart below shows the best I could get it.  BTW I later found out that you must do your compensation on the driveshaft near the end of the DS.  My results are shown below:
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Original means where I experimentally found the best spot for the clamp on the pinion flange after first indexing the DS to the pinion flange.  Notice that I was able to reduce the 40Hz vibration, but there still remained a 50Hz vibration.  At 31.5Hz the vibration was also increased with the clamp on the pinion flange.

50 Hz is equivalent to 50Hz x 60sec = 3000 RPM.
I then realized that I was having trouble compensating for multiple vibration frequencies.  The two I understand are the pinion flange run out and the effect this has on the DS making it rotate in an ellipse instead of perfectly true (remember playing with a Spiro graph?) 
After this I tried to find someone nearby that had special equipment and knew how to use it.  I found a company that had a special NVH (noise vibration & harshness) analyzer that they designed for the Big Four because it cost about $6K.  I called the companies rep. and he didn’t know of anyone in CA, OR or NV that had purchased one, bummer!  He did recommend that I contact some of the larger dealerships to see if they had a corporate solution.  Ok, so I called their service managers and they all didn’t know what I was asking for except for one who said wait I’ll transfer you to my dispatcher.  I thought, what the heck but held on just because I was curious.  The dispatcher answered and I explained my problem to him and he told me nobody does on vehicle balancing anymore and that it is almost a lost art.  Then he went on to explain that he used to balance all the fleet vehicle drivelines by instrument or without on the vehicle and was factory trained for both ways!  I’d struck gold, so I asked questions and listened a lot.  Basically he told me you have to balance the driveline at both ends of the DS but usually with gear swaps near the pinion flange is all that is required.
So I basically started over (except I had already indexed the DS to the pinion flange) using a procedure that I found on the web.

http://www.geocities.com/dbennettya/Mustang_PCM/Driveline_field_balance_procedure.doc
So with one hose clamp I found the sweet spot and marked it on the DS.  Then I started playing with two hose clamps.  I made measuring strips by cutting a thin tie wrap to an exact length.  This was used to place the hose clamps equidistant from the sweet spot.  I developed this spreadsheet to help:

http://www.geocities.com/dbennettya/Mustang_PCM/driveline_balancing_with_two_weights.xls
	Input driveshaft diameter in inches
	Angle for each weight
	Angle between weights
	Effective weight multiplier for each clamp
	Effective weight for two clamps
	Distance to each weight centerline in inches
	

	3.5
	90.0
	180.0
	0
	0
	2.749
	

	
	84.3
	168.5
	0.1
	0.2
	2.574
	

	
	78.5
	156.9
	0.2
	0.4
	2.397
	

	
	72.5
	145.1
	0.3
	0.6
	2.216
	

	
	66.4
	132.8
	0.4
	0.8
	2.029
	

	
	60.0
	120.0
	0.5
	1
	1.833
	

	
	53.1
	106.3
	0.6
	1.2
	1.623
	

	
	45.6
	91.1
	0.7
	1.4
	1.392
	

	
	36.9
	73.7
	0.8
	1.6
	1.126
	

	
	25.8
	51.7
	0.9
	1.8
	0.789
	

	
	0.0
	0.0
	1
	2
	0.000
	

	
	
	
	
	
	
	

	
	79.6
	159.2
	0.18
	0.36
	2.432
	Input Distance to each weight


So for my setup I ended up at the settings at the bottom of the chart above.  Below are some pictures:
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Above both weights, arrow and line shows sweet spot.
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Above front weight, arrow and line shows center of clamps mass.
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Above rear weight, arrow and line shows center of weights mass.
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Above my tie wrap length gauges, just use as a gauge from sweet spot to center of each weights mass.
