Discovery II CDL Install

by Morris Jesup

  

This set of instructions divides the installation of a D1 CDL shift linkage into the Discovery II into the following chapters:

1.    Overview

2.    Materials 

3.    Center console and D2 linkage removal

4.    Linkage installation

5.    Console refit

The purpose of these instructions is to provide a clear understanding of the CDL linkage mechanisms and the installation process.   

Overview:  The LT230SE transfer box used on the Series II Discovery is the same as the Series I.  This transfer box has the latent potential to lock the front and rear driveshafts together for improved off-pavement traction (Center Differential Lock, referred to as "CDL").  If CDL is engaged when the engine is already running, then Electronic Traction Control is maintained.  Otherwise, when CDL is engaged before engine start-up, tell-tale sensors feed back to the ECU, and ETC is deactivated.  All that is required is to rotate the Selector Fork on the transfer box about 20 degrees clockwise to engage the lock the center differential.  While it is clearly possible to do this from under the vehicle using a 10mm box-end wrench, these instructions show how to install the D1 shift linkage for shifting from the driver’s seat.

A word on difficulty!  These instructions are long because they are thorough. However, the task will not take longer than about six hours.  When the center console is removed, the slew of rivets and cabling may be intimidating.  These instructions present the process step by step.  Even with the center console and shift linkages removed, automatic models can be driven by manipulating the shift cable (albeit cumbersome and noisy).  Standard disclaimer: Proceed with this and any modification at your own risk!  The CDL modification may void the manufacturer’s warranty, and improper modification may leave a vehicle immobilized.

 

Materials:  Tools used –
1.    Phillips screwdrivers, small and large

2.    Standard screwdrivers, small and smaller

3.    Metric socket wrenches, large crescent or box end wrenches

4.    3/16" drill

5.    Vacuum 

6.    Degreaser

7.    Soft adhesive, silicone or urethane

8.    Vice and hammer

9.    Dremel tool, mill or other to cut 16 gage steel

10.    Pop rivet tool (these sell for under $20 USD)

11.    Channel-lock pliers

Parts required –

It is highly desirable to obtain an entire used D1 CDL shift linkage from a salvage yard; these sell for about $100 USD.  Besides saving money, the shift linkage will come out of the wreckage fully assembled and adjusted, saving you time and frustration.  The used linkage you find will be every bit as viable as a high-priced aftermarket CDL kit!

The single most challenging aspect of the CDL shifter modification is locating a salvaged Disco 1 shifter.  Finding one will take some searching on the Internet for used parts and calling around to salvage yards (fortunately, most sport toll-free numbers).  

Be sure to obtain all the fasteners that bolt the shift linkage to the transfer box, pins, clips, and rubber seals.  If you do not, these can be readily ordered.  





D1 main linkage.  




D1 links to high/low gear selector (rod), and CDL (formed bar)




Figure: Selector (kit, FRC7686), and Link (FTC3698) are held to Arm, Differential Lock (FRC8204) with quantity two retaining Clips (FTC3674). Note that the Selector part is not available separately from Land Rover, but combined in a kit containing transfer case parts. Attention should be paid towards obtaining these small parts from the same source supplying the used D1 linkage. 

 

For reference, compare the D1 linkage to the D2 linkage below.  Besides having only one action to shift between high and low gears, it is mounted to the cabin floor instead of the transfer box.  This isolates the shifter from drivetrain vibration and movement over road bumps. 




Series II high/low range selector linkage

If you wish to refit the D2 linkage later, a replacement "Plate-Closing, Gearshift" and  "Seal, Selector Mechanism" will be needed, because the Closing Plate is modified with a large to install the D1 shift linkage.  Saving the original plate and modifying the replacement will ensure that the OEM paint color is maintained. Other materials: Quantity 13 aluminum rivets, 3/16" diameter by 1/4" length (4.8mm dia x 6mm) are used.  A 6mm 'shoulder' bolt and some bore reducers (10mm down to 6mm) will be used to attach the connecting link to the high/low selector (see step 4 under fitting D1 linkage).  


Center Console Removal:  

1.    For auto vehicles, shift to "D" or "N".  The main gear selector knob is removed by pulling straight upward very hard, without twisting.  An inordinate amount of force is required (try creative swearing).  Save any spacer.

2.    Remove the auto gear selector panel by gently prying and lifting straight upward, and then rotating back.  The multiplug is ejected by unsnapping and rotating a rectangular band/lever on the plug.




Rotate lever to remove panel plug

3.    Remove the rubber mat (if the vehicle is outfitted with veneer trim, remove the cigarette lighter and trim).  Remove switch pack cover plate and the 4 screws mounting the switch pack.  Disconnect all the plugs.  Each plug is keyed for foolproof re-assembly later.  




4.    Release handbrake gaiter from console by compressing the lower edges upward.  Remove the clevis pin and clip that attach handbrake cable to handle.  Rotate the handbrake upwards.

5.    Unsnap the upper edges of the seat switches from the console and rotate outward to remove.  If desired the seat switch buttons can be removed to make the pass back through the console easier in a following step.

6.    Remove the four screws that fasten the center console to the transmission tunnel.
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7.    Partially remove the center console and unplug the cigarette lighter.  Then the whole center console may be removed.  Now is the perfect opportunity to vacuum up all those cookie crumbs!

8.     Vacuum clean.

9.    Removing four bolts allows the release of the auto gear selector.




10.     Slide a small standard screwdriver in the socket of the plug that powers the gear selector safety solenoid, unbolt and remove the auto transmission gear selector.

11.    Remove two more screws to remove a small bracket up front.  In this vehicle, the screws were too long and bottomed out before tightening against this small bracket.  Washers were added during the re-install.




12.     Using a very small flat screwdriver, very carefully remove the pressed retaining clip that captures the end of the auto gear selector cable.  Then the ball end of the selector cable may be pried straight out from the gear selector assembly.  The disassembly and re-assembly of these parts comprise the most difficult step in this entire process.  The molded plastic socket and star washer are not sold separately as replacement parts, so proceed cautiously!  A lubricant, such as soap and water, is necessary to slide the shift cable through the rubber strain relief attached to the gear selector assembly.  This rubber piece breaks easily.




13.    Use a 3/16" drill bit to remove all 13 rivets.  The vacuum is required to clear the aluminum chips while drilling.  




14.    Remove the four bolts that mount the D2 gear range select lever.  




15.    Aha!  A look down under from the topside –  notice the CDL selector shaft partially visible behind the transfer case breather tube.  Also notice that the Closing Plate you have just removed is wider along a section at the right side point to accept the linkage from the D1!




15.     Remove the shift linkage from the selector cable by releasing the clevis pin.




16.     Remove the selector cable from the high/low selector lever on the transfer case.  See the CDL selector shaft again, but this time the area has been degreased to make the rest of the install much easier -




17.     Remove the cable from its mounting bracket on the transfer case and retain the jam nuts by re-tightening them in place on the cable sleeve.  Leave the cable mounting bracket alone. This photo is out of sequence.




18.  Wire tie the two ends of the selector cable together and tie the pair down to other cabling in the transmission tunnel.  The original cable will not be removed.  




Fitting the D1 Linkage: 

1.  Loosely bolt the D1 linkage to the transfer case.  The CDL connector should readily connect.  However, the dogleg bend in the connecting rod is insufficient to connect with the high/low gear selector.  About 1" (25mm) additional dogleg is required.  




2.    Use the optimizer to increase the dogleg in the connecting rod.  This arrangement worked very well, increasing both bends in the rod.  Refit the connecting rod and linkage to the transfer case several times to check to progress of this forming.  Fortunately, the rod attaches to both the shifter and selector lever with significant side play, which means that the reforming of the dogleg does not have to be exact.  




3.    Final pre-fitting of the linkage to the gear selector.




4.    The hole size in the high/low selector lever is 6mm; the corresponding hole at the end of the D1 link is 8mm. These hardware variety nylon flanged bore reducers (5/16" to 1/4") are perfect for the job. A makeshift shoulder bolt was created by cutting off most of the threaded portion of a 6mm socket head cap screw. A 6mm nyloc nut is required; stainless hardware would have been better. 




5.     Fasten the CDL link to the selector shaft first using a flat washer and a M8 nyloc nut.  Attach the rod link to the high/low selector using the M6 shoulder screw and bore reducers.  Last, secure the linkage casting to the transfer case.  




6.  Time for a test drive to verify the proper shifting of the new configuration!  The auto transmission gears can be selected simply by pulling on the gear selector cable.  The fulcrum of the CDL linkage could be adjusted to change the throw to the selector, but the original configuration should work with no adjustment, because it presumably worked in the D1 with the same drivetrain.

Console Refit:
Note: Gaiter, Sealing  (BTR9813) should be used to close a gap between the new selector shaft and the transmission tunnel.  Otherwise, water is free to enter the cabin under the center console.  While the instructions correctly follow the insertion of the Sealing Gaiter, it was not originally available at the time of install, so some of the photos may appear out of sequence.  

1.    Measure a cut for a clearance hole in the Closure Plate for the shift gate.  Allow 1/2" around all sides.  A clearance hole for the longest and smallest bolt to the shift linkage housing was not included.  Rather this (upper left) bolt was removed, leaving three other bolts.




2.    Cut the marked hole, leaving corner radii.  Use touch-up or underbody paint to seal the cut edges from water exposure.  




3.    The Gaiter Sealer (BTR9813) will sandwich between the Closure Plate and the transmission tunnel, replacing a section of the seal obtained from the Closure Plate Seal (AWR5525).  Cut and scrape away the section of foam seal that is overlaid by the Gaiter Sealer.
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4.    The Closure Panel should be refit to the underside of the transmission tunnel.  Pull through the auto trans shift cable.  




5.    Pry the plastic socket from the auto trans gear selector assembly in order to reattach the shift cable.  This is a real pain, and it is tempting to obliterate and replace the original instead of trying to save it, but don’t!  The plastic socket and retaining ring are only supplied through Land Rover with the complete gear selector assembly for $170 USD.  Just pry against the four snap hooks that hold it in place.  If a snap hook breaks, no worry.




6.     Slide the plastic socket onto the cable end before snapping the pair back into the gear select assembly.  If the cable strain relief broke during disassembly, some silicone sealant is in order.  




7.    Seat the retaining ring using a small wrench socket and wide pliers.




8.    Getting there!  Now with the gear select back in place.




9.    Slide the small rubber Gate Cover (FRC6872 was used) and Gate (FRC6873) over the shift lever and fasten with screws.




Gate Cover and Gate

10.     Add the Sealer Gaiter over the shift lever, then refit between the transmission tunnel and Closure Plate beneath (not pictured in position)




11.    Use the pop rivets to fasten the Closure Plate back to the transmission tunnel, sandwiching the Sealer Gaiter.  The screwdrivers help to align the hole pattern. 




12.    Pictured is the assembly riveted back together:




13.    Use RTV Silicone or a urethane adhesive to adhere the rear portion of the Sealer Gaiter down to the Closure Plate and around the gear shifter.  Some tape will help hold down the rubber gaiter until the next step when the foam insulation further clamps down this raised rubber edge.  




14.    Cut new clearance space in the sound insulation for the new shifter.  Make the hole large enough so that the Sealer Gaiter has freedom to move during shifting.  
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15.    Replace the small bracket in front of the Closure Panel




16.    Reattach the connector to the gear shifter lockout solenoid.  




17.    Reverse the console removal for refit.  Loosely place the center console and reconnect the cigarette lighter.




18.    Pull all the electrical connectors through the console.

19.    Refit the seat controls.

20.    Fasten the console via the four screws

21.    Pull upwards on the brake cable while fitting the clevis pin to the brake handle.  Pay attention to the ratchet pawl and re-orient if necessary.

22.    Refit the handbrake gaiter.

23.    Connect the window control plugs.




24.    Fasten the switch pack to the console via four small screws.  Snap the switch bezel in place.




25.    Replace the rubber mat.  Did it get a bath?

26.    The stealthy and incognito will refit the old shift knob to the new linkage rather than fit a D1 shift knob that shows the CDL settings.  Snap down the faux leather gaiter.

27.    Attach the connector to the auto transmission gear selector housing, and rotate and slide housing over shift lever.

28.    Add that gear select knob.

29.    Yoo-hoo!  You’re done with your "Genuine" Land Rover CDL.

Go experiment!
Using ETC and CDL together seems to be a complete solution for the Discovery II.  Obstacles that required significant wheel spin when using ETC as a limited-slip device alone take no or very little ETC involvement when CDL is engaged.  Engaging the motor and CDL at different sequences allows you to immediately experiment with various driveline traction combinations:  three open differentials without ETC, locked center differential without ETC, open center differential with ETC, and fourth, locked center differential with ETC.  The fourth combination provides so effective traction that the justification for locking front and rear differentials is probably negated.  Note that some rolling distance can be required after moving the CDL shift selector before the CDL can actually engage or disengage, as indicated by the instrument panel CDL icon.  

