WHEN TO RENEW YOUR CAM CHAIN on the Honda 600;


What occurs if piston-to-valve synchronization is lost due to a failed timing chain? In a free-running engine, there is clearance between the valve and piston, even if the cam stops with a valve fully open.  An "interference" engine may allow the piston and the valve to collide causing bent valves, a hole in the piston, a damaged cylinder head or a completely ruined engine. 


 Most domestic cars are free running. Most imports have higher compression engines, and are of the interference type.  The Honda 600 engine is the interference type.  Once the cam stops the valves stay in the position they are in and the engine stops running but the pistons are cycled through at least a few times more while you cost to a stop.  Rather than risk an expensive engine repair, check your cam chain slack. Please read on; 


Often enough we hear and sometime experience the faults of a 33 1/4 inch, 108 pin, cam chain used in the Honda 600.  The greatest paradox seems to be, when, not if the cam chain needs changing.  We all know they need changing but how do we really know when to change it. (The previous paragraph gives you a bench mark).  Well, let me give you a few numbers first.  The cam chain can be measured by the method explained in the book, or you can lay it out doubled, the rollers facing up so that when its bent having both ends touching a straight line, the center measures 1 and 1/16 inches. This is a new chain.  I know this because every one that I have put in for the last eight years, or 86 total cam chains, have measured one and one sixteenth inch.  The ones that were removed before they  failed, measured  around one and one half inch to one and nine sixteenth inch.  The ones that failed measured almost one and three quarter inch.  So, some where between one and nine sixteenth inch and one and three quarters inch the cam chain should be changed.  


The first question is: - how do we know how much the cam chain has stretched?  Second: - what do we do about it?  The first is really simple, With the engine off ,  (Remove the oil fill cap)  using a flash light move the   

crank shaft until the timing notch on the cam is centered in the cam bearing notch.  Then look at the notch on the timing pulley, it should be on the "T".  Now move the pulley back toward the "F" mark on the same housing as the "T" mark. The cam notch should move the same distance as the pulley notch.  If it doesn't, measure the distance from the "T" mark to where the cam starts to move.  Add that to one and one sixteenth inches and you will know how much your cam chain has stretched.  


When will this take place?  Depending on the use you give your Honda 600, rough or with care.  The chain will give the rough user, (tire spins, 0-65 down the free-way or street) about 40.000 miles.  If you warm the engine up and use discretion in your driving habits, leaving the jackrabbit starts to the Jackrabbits.  Around, 65.000 miles can be obtained.  However, you should check this every time you adjust the timing, set the spark, change the plugs etc... 


Second, what do you do about it.  Change the chain of course.  And it is just that simple.  First purchase a split chain, Honda part number 14401-568-305; it will include a master link.  Then block the rear wheels, jack up the car to a reasonable height in the front end and place jack stands under the sub frame.  Now remember three simple rules: 1. Never place tools on any part of the car, engine compartment or allow any one else to.  Misplaced tools cause more damage than all other accidents.  Use a small metal or plastic tray to lay your tools on in the Engine compartment.  2. Always use a torque wrench and torque all 6mm bolts to 90 inch lbs. and use a lock tight fluid, blue is OK, green is GREAT.   3. Treat your engine as you would an operating table, keep it clean. 


Now, open the valve cover lay out some newspaper or other clean covering to absorb oil.  Loosen all bolts and position the cam shaft at TOP DEAD CENTER loosen the rocker arms and move the rocker arm shafts to give the most room between the rocker arm and the cam shaft.  Finish unbolting the distributor-housing end of the camshaft.  Unplug the blue wire and remove the right cam bearing in one unit.  Lay it on the newspaper or other covering.  If you are working on a coupe or sedan with optional tach drive, use an 8mm socket and remove the holding bolt to the tach drive cable.   Move it out of the way, if you are working on a Sedan without the tach drive just go ahead and finish removing the left cam bearing.  Remove each rocker arm and shaft, springs or rubber dampers and arrange them on the news paper as if on either side of the CAM SHAFT, in the exact order they were in before you removed them from the engine.  Next remove the tach drive gear from the end of the cam on those so appointed.  Then while pulling up on the backside of the cam pull the chain over the cam chain teeth toward the passenger (right) side of the car.  Remove the camshaft; place it in between the rocker arms.  


Split and Remove the Cam chain; Place a metal block, screwdriver or something between the chain and the camshaft housing.  This will keep the chain from falling down into the engine and make it easier to grind off the pins. Using some string or small wire tie each side of the chain, so that when it separates you will not lose them.  Next use several clean cloths to cover the camshaft housing exposing only about 2 or 3 links in the chain.  Wrap the exposed chain so that none of the metal filings fall into the engine.  Now grind the pins down to the link cap, (a good grinding tool is a lawn mower sharpener with a shaft for a drill.)  Use a needle nose plier and pull the link cap off.  Open the new chain package and wire the new chain to the front half of the old chain, making the wire resemble the other links in distance between the rollers.   Normally two passes with small wire (I like to use stripped BELL WIRE) will be sufficient.  To make rotating the crankshaft easier, remove the spark plugs lessening resistance on the compression strokes.  Now rotate the crankshaft holding the old chain up and allowing the new chain to lay over the front edge of the camshaft housing.  (to avoid a oily or greasy  mess from occurring have a piece of news paper draped over the grill to lay between the chain and the grill)  Keep some tension on the new chain by attaching a Vice-Grip plier to the end.  Next just keep rotating the crankshaft until all of the chain has been replaced and you have both ends in front of you, remove the Vice-Grip pliers.  Next, remove the wire and put the master link through the two ends you just removed the wire from, place the link cap one the two pins the Master Link.  Use the Vice-Grip pliers to hold the chain together as far down the chain as possible, allowing the Master Link to extend above the pliers and enable you to flatten the tips of the Master Link.  This is best accomplished by holding one hammer on the back side of the link pins while using another hammer to flatten the tips of the pins on the link. 


With this accomplished, remove all pieces of cloth, screw driver or other items that are foreign to the camshaft housing, then replace the cam shaft. This is one of the most critical points in the repair. You Must Time the Engine correctly.  


Rotate the crankshaft until the pistons are all the way up and the pulley mark is on "T".  Locate the notch on the end of the camshaft and observe the horizontal mark on the camshaft sprocket flat area, ensure the notch is in the middle of the opening in the left hand (drivers)  side bearing cap.  Install the camchain on the cam sprocket. (HINT- Start from the back side of the of the cam sprocket pull it tight enough to feel the chain lifting the lower camchain tensioner pushing in on the hydraulic tensioner) Move it over the teeth of the sprocket.  (HINT- put the left Bearing Cap in place and check where the notch on the cam is between the opening in the bearing, CHECK to see if the pulley notch is on the "T").  If not, slip the camchain off the sprocket and start over)  this is a major check point and must be right on the MARK.     


After placing the camchain on the Cam, replace the rocker arm assemblies, in the same order as they were in before they were taken out.   Clean the surfaces of the bearing caps and the camshaft housing surfaces.  Use a degreaser, (carburetor cleaner on a rag will remove all oil); also ensure all old gasket and sealing materials are removed.  Remove the Distributor breaker plate check it to ensure it is still moving freely without moving side to side at the center of the bottom plate, check for screws that are touching the bottom plate restricting its movements.  Look to see if all the bearings are in place, there should be 4. (NOTE: the breaker plate assembly is no longer available from Honda parts suppliers and a bad assembly can cause all kinds of problems so be very critical of the assembly you return to your distributor. The Honda part number is 30100-601-004 and it is the same for Coupes, Sedans, 600 engines and 360 engines, in short there should be plenty of these around but American Honda seems to be without.)  Replace gaskets and use a silicone gasket maker (I like the high-temp copper RTV distributed through Permatex) place a very small amount on your index finger and thumb. Now rub a very thin film of RTV all over the gasket.  This accomplished two things: First it seals the gasket; Second there will be a very good bond between the two metal surfaces; and a spin off on this means that the gasket can be cleaned and reused without fear of leaks if you ever have to remove the cam again.  (And I am talking EVER, the RTV seals, bonds but is easy to remove and cleanup. Even after 15.000 plus miles.)  


FITTING THE CAM BEARING/CAPS: If not still at TOP-DEAD-CENTER, rotate the crankshaft so that it is, with the Camshaft notch in the middle of the opening in the left bearing cap.  Have all the rocker arm shafts turned to the their highest adjustment (maximum space between the rocker arm and the camshaft lobe.) and fit the left cap first.  Next check the seal in the Right bearing cap/distributor housing, it should be uniform in appearance and without any tears or cuts, the spring in its proper place.  Position the camshaft through the housing, hold the camshaft end in your left hand and lift the cam high enough to allow the housing to slide right on.  (NOTE: this should be a very easy move into place, if there are any hard to fit components or hang-ups, remove the housing and look over everything and start again.) BE CAREFUL OF THE SEAL IN ON THE RIGHT BEARING/DISTRIBUTER HOUSING!  It can flip over and cause a leak in the distributor.  Replace all bolts using LOCK TIGHT, and 90 inch pounds of torque. (NOTE: lock tight will not replace threads, if you can not attain 90 inch pounds of torque, the threads in the bolt hole may be stripped and there may be more threads deeper in the same hole.  Check this by sticking a small screwdriver into the bolthole and holding the depth mark with your index finger.  Place this along side the bolt you took out. If the length of the bolt is shorter than the screwdriver depth, try a longer bolt. Just measure it along side the screw drivers' depth so you do not bottom-out) Adjust the rocker arms rotating the cam so that one intake and one exhaust valve coming to or coming off the top of the cam lobe. Use feeler gauge .003 to adjust the positioned two rocker arms and torque the locking bolts to 30 pounds feet torque.  The rotate the camshaft until the other two rocker arms and just coming off or just coming up to the cam lobe, measure and torque as before.   


Put the counter weights, breaker plate, points assembly back in place and adjust the points to .016. Replace the distributor cover gasket and torque bolts as above, replace the spark plugs.  Set the firing advance using the bulb and two wires method (Alligator clips work best), just clip them to the two separated ends of the BLUE wire coming from the points. Move the Pulley mark back to the "F" mark and turn the ignition key to the ON position (do not start the engine) move the vacuum advancer forward or back until the light just goes out. Then tighten the bolt.  Remove the bulb and connect the blue wires.


Now you should be ready to start the engine.   The camchain replacement is complete.       

                  Sincerely Bill Colford



 
billmyong@earthlink.net

