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Since our project was to design a prototype lift kit we have submitted case and display assembly instructions for the sponsor’s reference.  The actual instructions for instillation will have to be written after the kit is put into mass production and has been beta tested on multiple vehicles.  Thus leaving the group responsible for making sure Rancho can begin their final design right where we left off.  In order to be sure this is completed correctly and efficiently we have included instructions on how to appropriately assemble our prototype to present it to the marketing department at Tenneco.  This is broken down into two categories.  The first is how to properly assemble the actual case with the gears and bearings; the other is how to properly display the case with the included stand and transparent lid.

Case Assembly
1) The first step is to compare the bill of materials with the contents received.  This is necessary to ensure all the required parts are possessed by the persons assembling the display.

2) Begin assembly with the empty case(#1) facing up and press fit the two larger bearings(#5) into their corresponding locations.  Repeat this step for the two smaller bearings(#4), the smaller ones will be used for the idlers.  (It is important to be sure that the open side is facing the inside of the case, this is necessary in order to ensure proper lubrication and allow for bearing pre-load adjustment).

3) Repeat the process in step two, again being sure that the open side of all the bearings is exposed to the oil that will be contained within the assembled case.

4) Insert splined shafts (#14,#16) into their corresponding gears and install circle clip(#15) on the recess cut into the shafts.  This will prevent the shaft from exiting the gear under use.

5) Next insert the spacer rings (#6,#7) on each side of all the gears (4 gears total, 8 spacer rings).  These are present to simulate the use of shims used for bearing pre-load adjustability.  Once in their final position they should lie between the gear itself and the corresponding bearing.
6) Insert shaft assemblies into the case being sure to have the proper orientation for the input and output shafts.

7) Place lid onto the case being sure to align the bearings with their corresponding holes, and begin fastening the lid to the case.  First with the nine ½” bolts being sure not to over tighten them.  Once they are securely fastened to the case the assembler can begin inserting the eight 5/16” bolts, again being sure not to over tighten them.
8) The case is now ready for display assembly.
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Display Assembly

1) Begin by making sure the red and black steel stand is on a level surface.

2) Insert the OEM lower control arm mount assembly into the lower red control arm heim joint.  (Note: the bolts have already been welded onto the OEM casting and are rigidly attaches to the part.  Also the aluminum insert is press fitted into the casting to allow for proper display.)

3) Slide the assembled case onto the bolts that have been welded to the OEM casting, once this has been completed go ahead and screw in the aluminum plug into the press fitted bushing on the bottom of the case.

4) Next insert the upper mount into the case by sliding it down through the upper red control arm and down into the upper mount on the prototype case.

5) The display is now complete (Note: if the case does not want to remain in one place check the level of the stand.  Being off square will allow the case to sit at one extreme of the stand thus leading to an “Skewed” appearance.
Bearing Pre-load


Bearing preload needs to be set according to the Timkin specs of 18 in-lbs.  This is not necessary for the prototype but will be required for final assembly.  We have included aluminum spacer rings with our prototype design in order to simulate shims which will be used to set preload.  Bearing preload is measured rotationally and set axially.  This means that in order to increase bearing preload one must add shims to the corresponding bearing to increase the axial force experienced thus increasing pre-load.  The opposite can also be completed to reduce pre-load.
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