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2006 HEADSHOK Service Video #1 LEFTY SPEED DLR DAMPING CARTRIDGE This document explains how to properly remove, disassemble, inspect, reassemble and reinstall the Lefty Speed DLR2 damping cartridge. It is a document to be used in conjunction with Headshok Service Video #1.



WARNING Novice mechanics or owners attempting to perform the procedures described can damage their bicycle. Improper mechanical work increases the risk of an accident. Any bicycle accident has risk of serious injury or death. To minimize these risks we strongly recommend that owners always have mechanical work done by an authorized Cannondale retailer.



About Replacement Parts & Kits You Will Need Cannondale replacement parts and service kit information is available on our website. You can find it in the document titled “Headshok Kits List” available in the Adobe PDF format. Please visit www.cannondale.com/bikes/tech.



Tools & Shop Supplies The following tools and shop supplies are needed: • Hurricane Components Fork Up (http://www.hurricanecomponents.com/forkupmain.html) • Shimano TL-FC32 Crank Adapter Installation Tool (Shimano Y-130 09210) • Green pin spanner (2.9mm, Park Tool SPA-1) (http://www.parktool.com/) • Cannondale Headshok Cartridge (Castle) Tool - HDTL146/ • Cannondale Headshok ½” Shaft Clamp Tool - HDTL187/ • Cannondale Headshok Shaft Bullet Tool - HDTL168/ • A 15 gauge spoke. • 1.5mm Allen wrench • 10mm deep well socket • 24mm socket • Vise Grip Locking Pliers or a bench vice (for use with the shaft clamp (HDTL168) • Small Philips Screwdriver • Loctite #242 • Oil collection pan • Clean Shop Towels (lint free) • Suspension Air Pump • Golden Spectro 85/150 (cartridge oil – appx 50 ml) • Maxima Spring Grease • Phil Wood Tenacious Oil (for the air piston) • High Quality Bearing Grease
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2006 HEADSHOK Service Video #1 Removing the Damping Cartridge and Measuring Extended Fork Length WARNING HIGH PRESSURE HAZARD– Do not attempt to service a pressurized fork. You can be severely injured or killed by pressurized (forcefully ejected) fork parts. Release all air pressure before performing any work. 1. Remove the fork from the bicycle. 2. Secure the fork upright using a bench vice mounted Hurricane Components Fork Up Tool. See figure 1.



Figure 1 3. Remove the Schrader valve cap at the bottom of the fork leg; depress and hold in the valve core to release all air pressure. Hold the valve core in until all hissing stops. See Figure 2.



Figure 2
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2006 HEADSHOK Service Video #1 4. Turn the rebound knob counter-clockwise until it stops. Loosen the rebound knob set screw using a 1.5mm Allen wrench. Lift off the rebound knob. See Figure 3.



Figure 3 5. Remove the 10mm lockout lever retaining nut using a 10mm deep well socket. See Figure 4.



Figure 4
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2006 HEADSHOK Service Video #1 6. Lift off the lockout lever. See Figure 5.



Figure 5 7. Loosen the outer collar with a Shimano TL-FC32 Crank Adapter Installation tool. Be sure to locate the tool on the cap properly and squarely to avoid marring or scratching the cap. See figure 6. Turn counter-clockwise to loosen. Continue turning by hand.



Figure 6 8. Remove the small white nylon washer from the top of the upper cap. 9. Pull the fork outer tube downward.
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2006 HEADSHOK Service Video #1 10. Remove the two split rings from the upper cap. See Figure 7.



Figure 7 11. Now, you will measure the fork extended length to test for needle bearing migration. 12. Lift and hold the outer tube up to fully extend. See figure 8. While holding, measure from the top of the outer collar threads (see figure 9) to the bottom edge of the spindle (see figure 10).



Figure 8



ServiceVideo#1bLeftySpeedD.doc - 2006-03-02 Page 5 of 24



Figure 9



2006 HEADSHOK Service Video #1



Figure 10 The distance should be 700mm ±5. If it is not, perform the needle bearing migration reset procedure and re-measure. To reset needle bearings, cycle the outer tube up multiple times using moderate force. This action moves migrated needle bearings back into alignment. Re-measure the fork extended length. If this simple procedure does not realign the needle bearings and yield the correct fork extended length, there may be a problem with the fork telescope assembly that requires disassembly and inspection.



Removing the Damping Cartridge From The Telescope 13. MAKE SURE ALL AIR PRESSURE HAS BEEN RELEASED FROM THE FORK. Insert the Cannondale special tool HDTL146/ (a.k.a “the regular castle tool”) onto the top of the damper cartridge. Be sure to align the grooves in the top of the damper cartridge body. Hold constant downward pressure on the tool, and turn counter-clockwise to loosen the damper. See figure 11. Once the damper cartridge body is unthreaded, slide it up and out of the fork structure. See figure 12.



Figure 11



Figure 12



CAUTION – Be careful when using the castle tool. Avoid tool contact with the damper shaft. Scratches, nicks or other damage to the cartridge shaft will result in oil leaks. Use the tool very carefully. You can line the inner surface of the tool with electrical tape to help protect the damper shaft.
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2006 HEADSHOK Service Video #1 14. Remove the Schrader plug assembly from the bottom of the spindle using a 24mm socket. See figure 13.



Figure 13 15. Insert PVC dowel (18” section of ordinary PVC plumbing pipe) into the top of the telescope to remove the air piston from the bottom of the spindle. See figure 14.



Figure 14 CAUTION – Use PVC only. Other tools may scratch or damage the inside of the fork.
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2006 HEADSHOK Service Video #1 Disassembly, Inspection 16. Remove the air piston spacer from the bottom of the negative spring perch. See figure 15.



Figure 15 17. Slowly open the bleed screw 2 turns to de-pressurize the damper. (This prevents the compensator piston from popping out if the damper is pressurized). See figure 16.



Figure 16
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2006 HEADSHOK Service Video #1 18. Place Cannondale special tool HDTL187/ (1/2” dia shaft clamps) on the damper shaft above negative spring assembly and clamp with Vice Grip pliers or use in a bench vice. Apply only enough force with the pliers to hold the shaft while removing the negative spring perch. See figure 17.



Figure 17 19. Remove the negative spring perch with the green pin spanner Park SPA-1. When the negative spring perch is removed, remove the remaining negative spring assembly from outside the damper shaft and the compensator spring from inside the damper shaft. See figures 18 and 19.



Figure 18
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Figure 19



2006 HEADSHOK Service Video #1 20. Have an oil container ready. Hold the lower end of the damper upright. Remove the lower oil cap with the green pin spanner Park SPA-1. See figure 20.



Figure 20 21. Cycle the damper shaft and allow oil inside the damper to drain into the container. See figure 21.



Figure 21
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2006 HEADSHOK Service Video #1 22. Insert the threaded end of a 15 gauge spoke into the damper shaft. Turn the spoke clockwise so the spoke threads engage and thread into the compensator piston. Remove the compensator piston from inside the damper shaft. Hold the damper over the oil container and cycle it to discharge any remaining oil. See figure 22.



Figure 22 23. Disconnect the upper damper oil cap assembly from the damping cartridge body using the green pin spanner Park SPA-1. See figure 23.



Figure 23
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2006 HEADSHOK Service Video #1 24. When the upper oil cap is unthreaded, lift the damping shaft assembly out of the cartridge body. See figure 24.



Figure 24 NOTE: Be sure that the bleed screw is partially unthreaded at this point. It is possible for the bleed screw to prevent catch on the damping piston when removing the cartridge body. 25. Inspect the upper and lower shaft sections closely for scratches, nicks, or gouges. Inspect the upper oil cap and lockout piston O-rings for damage and replace if necessary.



Reassembly 26. Insert the damping shaft into the cartridge body. See figure 25.



Figure 25 27. Install and tighten the upper oil cap. NOTE: Do not over-tighten the oil cap. Over-tightening can result in shaft binding. After you tighten the oil cap, cycle the shaft to make sure it slides smoothly with little friction. If not, the oil cap may be over-tightened - back off 1/8 turn. 28. Close the bleed screw. Turn clockwise until it is seated. ServiceVideo#1bLeftySpeedD.doc - 2006-03-02 Page 12 of 24



2006 HEADSHOK Service Video #1 29. Inspect the compensator piston O-Ring. Thread the 15 gauge spoke into the compensator piston. Liberally apply some of the Maxima Spring Grease to the piston and O-ring. Insert the compensator piston into the damper shaft until it bottoms. 30. Hold the damper cartridge upside down with the cartridge body up as far as it will go. Pour in the fork oil until it reached the top edge of the damper body. See figure 26.



Figure 26 31. Cycle the damper up and down to work the oil through the valving and to purge air. Continue to top off and cycle until no more oil can be poured into the cartridge body. 32. SLOWLY pull on the spoke until the compensator piston is at the mid-point of the damper shaft. You will see that this draws down the oil in the damper cartridge body. See figure 27.



Figure 27 Pour in more oil to fill the cartridge body. In short cycling motions use the spoke to move the compensator piston to within 2 to 2.5” of the top of the damper shaft – add more oil as you do this.
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2006 HEADSHOK Service Video #1 NOTE: Be sure to never allow the oil level inside the cartridge body to drop below the piston. This will introduce air into the system. If air is introduced; restart the bleed procedure starting at step 29. 33. Remove the spoke from the compensator piston by unthreading the spoke counter-clockwise. 34. Insert the bullet tool into the shaft end. See figure 28.



Figure 28 35. Install the lower oil cap onto the shaft and thread into the damper cartridge body. See figure 29. Tighten it snugly with the green pin spanner Park SPA-1.



Figure 29 NOTE: Do not over-tighten the oil cap. Over-tightening can result in shaft binding. After you tighten the oil cap, cycle the shaft to make sure it slides smoothly with little friction. If not, the oil cap may be over-tightened - back off 1/8 turn. 36. With the bleed screw end up of the cartridge up, very slightly crack open the bleed screw and leave it open but do not cycle or move the damper shaft. Initially, you will see some oil will flow out.
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2006 HEADSHOK Service Video #1 37. Insert the compensator spring into the damper shaft. Apply slow and steady pressure on the compensator spring to force it completely into the damper shaft. Do not cycle or disturb the damper shaft in the cartridge while doing this. As you slowly insert the spring into the shaft, the spring end inside will press against the compensator piston moving it inward. See figure 30. Oil will be discharged through the bleed hole as a result. See figure 31. Continue bleeding oil this way until the compensator spring is flush with the end of the damper shaft.



Figure 30



Figure 31



38. Close the bleed screw. Do not over-tighten. 39. Reinstall the negative spring assembly onto the damper shaft following the exploded views to get the parts order correct. See figure 32.



Figure 32
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2006 HEADSHOK Service Video #1 40. Clean and apply a small drop of Loctite #242 (blue) to the negative spring perch threads. See figure 33.



Figure 33 Start by threading the negative spring perch into the damper shaft a few turns by hand. Now, extend the damper shaft and reinstall the Headshok ½” Shaft Clamp Tool - HDTL187/. Tighten the perch securely using the green pin spanner Park SPA-1. See figure 34. Use caution, do not over-tighten the negative spring perch.



Figure 34 41. Now, LIBERALLY, yes we say this with emphasis; LIBERALLY coat the entire negative spring assembly with the Maxima Spring Grease.
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2006 HEADSHOK Service Video #1 42. Using the PVC dowel, slide a clean lint-free cloth through the bottom of the fork telescope to clean out old oil or grease. DO NOT use spray cleaners or compressed air. See figure 35.



Figure 35 43. Inspect the air piston seals and replace as needed. 44. LIBERALLY coat the air piston with high quality bearing grease. See figure 36.



Figure 36
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2006 HEADSHOK Service Video #1 45. Insert the air piston with the flat side facing down into the bottom of the fork. Press it into the inner tube so it is 6” from the bottom of the spindle opening. Mark the PVC pipe to indicate this 6” distance. See figure 37.



Figure 37 46. Inspect the Schrader cap assembly O-Ring for damage and replace if necessary. LIBERALLY apply some of the high quality bearing grease to the O-Ring and threads. See figure 38.



Figure 38
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2006 HEADSHOK Service Video #1 47. Invert the fork so you may pour about 20cc oil of Phil Wood Tenacious Oil onto the bottom of the air piston. See figure 39.



Figure 39 48. Install the Schrader cap by threading it into the bottom of the spindle. Securely tighten the Schrader cap with the 24mm socket. See figure 40.



Figure 40
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2006 HEADSHOK Service Video #1 49. With the fork upright, pour in 20cc of Phil Wood Tenacious Oil into the top of the fork. See figure 41. Make sure the oil drops into the inner tube and not onto the outer tube walls. You want the oil to drop onto the top of the air piston which is inside the inner tube.



Figure 41 50. Now, firmly insert the air piston spacer into the negative spring perch. Make sure it is inserted completely into the perch. See figure 42.



Figure 42
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2006 HEADSHOK Service Video #1 51. Clean the damper threads with a dry shop towel and apply a small drop of Loctite #242 blue. Do not over apply. See figure 43.



Figure 43 52. Insert the damping cartridge into the fork. Tighten the cartridge securely with Cannondale Headshok Cartridge (Castle) Tool - HDTL146/ See figure 44.



Figure 44
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2006 HEADSHOK Service Video #1 53. Liberally apply some grease to split ring groove in the cartridge top cap. Insert the split rings into the groove with the “TOP” markings on the rings facing up. See figure 45.



Figure 45 54. Extend the outer tube upward. 55. Install the Teflon sliding washer to the top of the top cap. See figure 46.



Figure 46
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2006 HEADSHOK Service Video #1 56. Install the outer collar and tighten with the Shimano TL-FC32 Crank Adapter Installation Tool. See figure 47.



Figure 47 57. Liberally apply some grease to the lockout lever O-Ring and install the lockout lever onto the top of the damper. Be sure to align the lever with the damper lockout shaft. 58. Install and tighten the 10mm nut. NOTE The shaft threads are very fine. To avoid stripping the threads, start the nut with your fingers first. 59. Lightly grease the rebound knob O-ring. Align the flat in the rebound shaft end with the set screw in the rebound knob and install the rebound know. Tighten the set screw snug. See figure 48.



Figure 48 60. Pressurize the fork according to the recommended settings.
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2006 HEADSHOK Service Video #1
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