Differential Front Mount

   And now onto the third driveline mounting modification.  Although it would appear that lowering the front of the differential will not be necessary to obtain smaller u-joint angles, I decided to install a different mounting setup for the front of the differential, both to lower the u-joint angles more, and to provide a better mounting to resist the lifting of the front of the differential under acceleration, which is a known problem.  The JTR manual suggests adding steel cable around the front of the diff and crossmember.  I preferred a more elegant solution.   I found someone who had already created such a mount and after some pleading he made me one too.   Ron Tyler made a copy of his for me.  Unfortunately, he isn't marketting this part. Here's a dimensioned drawing that fastzcars at HybridZ.org has for the mount: 


  Ron's mount is simple enough to duplicate anyway.  It simply bolts into the 4 bolt holes in the body that normally are used to attach the differential arrestor "belt" above the nose of the differential.   Here are some photos: 
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    The rubber mount seen is simply a GM transmission mount, the same one specified by JTR for use at the transmission.   In order to get the u-joint angles the same after this modification with the GM rubber transmission mount, I added some thick washers under the Ford transmission mount above the transmission crossmember, The result of  lowering the front of the differential with this setup, along with the other 2 mounting modifications, resulted in driveshaft u-joint angles (in the vertical plane) of 1 degree front and 1 degree rear.  This is optimal.  The result is an incredibly small 0.0000023% output rotational speed error at the differential (assuming a constant input rotational speed) -virtually no error.  The engine produces a non uniform rotational speed several if not many times larger.  But 1 degree of U-joint angle is enough of an angle to allow the u-joints to move enough to keep the grease moving around to prevent brinneling of the u-joint trunnions. 

  The GM transmission mount is simply a brick of soft rubber with steel plates adhered to it top and bottom.  This part soon ripped apart, even on the first test drive.  I replaced it with a polyurethane GM transmission mount from Energy Suspension Products, Part number 3-1108.  This part comes with a steel plate that is supposed to be inserted between the transmission (differential in this case) and the mount.  There was not enough room to install this plate, as it would have made the differential nose interfere with the crossmember below it, so I left it out. 

    The only drawback is there's little room above this bracket for the parking brake mechanism.  I used an extra spring that holds the u-shaped part of the parking brake cable to the body.  I bolted one end of this spring underneath the head of one of the bolts that holds the parking brake levers above the front of the differential and looped the other end of the spring around the rod that connects the U shaped bracket for the cable to the levers there.  This holds the linkage above the new differential mount bracket so that it won't rattle against the bracket. 
  

    These three driveline component mounting modifications (raising the rear mounting of the differential, raising the rear of the transmission, and lowering the front of the differential) leave the units at non-OE pitch angles relative to the standard pitch. 

    As for the differential, I will fill the case until the level is flush with the bottom of the fill hole.  This will raise the oil level to just a small fraction of an inch above the stock condition at the pinion, but keep the pinion gear, carrier and ring gear submerged in oil to a near stock level in the case.  There is a possibility of pinion seal seepage, and I will keep an eye on this.  If seepage is a problem, I will consider lowering the oil level by 1/4" at the rear to compensate. 

    As for the engine and transmission, I will fill these to their rated capacities.  The issue of carburetor pad pitch (generally 3 degrees nose down relative to the crank centerline) will not be an issue, since the floats on my carburetor are center hung (Holley 3310) and will still swing freely.  I might go to the trouble of compensating for the non-standard carburetor pad pitch by adjusting the fuel bowl levels to compensate, but this would be a negligible effect, since the pitch has only changed to about 1.5 degrees nose down.  I am assuming that the change in pitch angle is also small enough that oil drainback, etc. in the engine will be not significantly effected. 

    The departures from JTR are: 

· To not use the 1/2" spacers between the frame rails and the front crossmember  (This effectively "raises" the front of the engine in the bay); 

· Raise the rear of the transmission 5/8" above where the JTR transmission crossmember and 1.79" Ford trans mount locates it; and 

· To raise the back of the R200 by about 1/2" by modifying the polyurethane bushing kit as described above 

· Lower the front of the differential with a non-OE mounting bracket. 

After driving the car hard over many of it's first 4000 miles since all these modifications and the V8 swap, I'm happy to report that all that effort in making the U-joint angles the same and only 1 degree has rewarded me with a driveline that has none of the rough vibration under power that many V8Z's exhibit. 
  

 Differential:  88 300ZX Turbo Limited Slip, 3.700:1 R200

    I swapped out the 3.36:1 R180 differential for a 88 300ZX Turbo Limited Slip, 3.700:1 R200 differential. 

    In order to: 
        1)  Partially rectify the severe nose-up attitude of the differential, relative to the angle the crankshaft/transmission shafts make with horizontal plane (and the attendant large and different driveshaft u-joint angles)  (before I installed the new fabricated front differential mount setup, this was an issue.); and 
        2)  Raise the output shafts of the differential to bring them more in-line with the stub axles with the car lowered 1.5-2" (alleviating large u-joint angles in the halfshafts when I still had u-joint halfshafts); 
    I decided to raise the rear of the differential by roughly 1/2". 

   At first, I did this by removing a large (0.125" thick) washer that I had between the upper mustache bar and the body, and by raising the mounting holes for the differential in the mustache bar.   To do the latter, I drilled (very difficult in the hardened steel of the mustache bar) and filed new holes 0.4" above where the original holes where.  Actually, the lower 1/3 of the new hole was into the top of the original hole.  I filled the remainder of the old holes with steel and weld material.  I also added about 1/2" of steel along the top edge of the mustache bar, since the new holes were less than 1/2" from the original edge. 

   But after discussing what I did with several knowledgeable spring technicians and materials engineers, I was convinced that I had weakened the mustache bar by welding on it. 

   So, I got another stock R200 mustache bar, and this time, I cut 0.3" out of the top of the top polyurethane bushing, and kept the supplied top large steel washer out of the setup.  To make this work, I cut 0.3" out of the inner sleeve as well.  In all, this raised the rear of the differential by about 0.45" over using the polyurethane bushing kit as supplied. 

    The effect of raising the rear of the differential by ~0.45" is to change the angle between the pinion and the horizontal plane by roughly 1.4 degrees.  By the way, you can only raise the back of the R200 another 1/4" before it gets too close to the transverse hat stiffener under the floor just above the rear of the diff.  I do not know what the effect of lowering the front of the differential had on the angle of the pinion. 
  

CV-Joint Halfshaft Conversion(s)

    Initially, my car was converted to CV-joint halfshafts.  A description of that conversion is here: CV Halfshaft (280ZX Turbo) Swap for 240/early 260Z Stub Axles. 

    However, the parts became available, so I proceeded with the CV Halfshaft (280ZX Turbo) Conversion for late 260Z/280Z Stub Axles. 
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