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Pictorial Installation : Schnitz 685cc piston kit for Kawasaki KLR650 
Part 2: Reassembly 

by: JeremyZ 
 

Tools needed: ¼” and 3/8” drive torque wrenches. Molybdemum grease. 
 
1. At this point, your cylinder is sent off toe the machinist for boring and honing according to instruction 

sheet provided with the kit. If you want to get the jump on the next step, you can clean up the base 
gasket surface on the top of the crankcase. When you’re done, it should look like this: (you can see 
some of the gasket removal chemical that I used in the right-most dowel hole) 
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2. After you receive the bored cylinder back, it is a good time to size the headgasket. I did this with a 

rotary tool and a stone. Drum sanders also work, but the abrasive gets worn off in a track and it wears 
out quickly. Get a coarse grit stone if you can or it will take forever. I fired the Dremel up to top RPM 
and smoothly went around the inside of the gasket over and over, while holding the gasket in my 
other hand. I didn’t mark the gasket. I just checked it for fit every so often. Others have mentioned 
that holding down on the newly bored cylinder, locating it with the dowel pins, then scribing the inside 
with a pin works well. 

 
 
3. The piston does have a front & rear. The rear is the side with the larger diameter valve cutouts. I 

didn’t know this until I asked after having reassembled the engine up to the head. (in the photos 
below, the piston is installed backwards, though it is hard to tell.) I had to take it all apart again 
to reverse the piston.  

 
4. This is what many folks consider the hardest part of the job. The Schnitz circlips seem thicker and 

tougher than the factory ones. Per the Clymer manual, I installed one of them first, before attaching 
the piston to the connecting rod. The way to do this is to put both tips into the hole, then squeeze it 
together and push it in at the same time. If that doesn’t work for you experiment with other methods. 
Just make sure you try to keep your hands around the operation, so that you don’t fire it across the 
room and lose it when something slips. I recommend wearing some type of glasses while you do this 
step. 



 3

 
5. Now, it is time to install the piston rings. The instructions provided by Schnitz are good. Read, 

understand, and follow them. Don’t forget to gap the rings according to the instructions in the service 
manual. (pg. 98 & 99 of Clymer) The top two rings are the compression rings, and should be installed 
with the gaps 90° opposite one another. The manual recommends one be to the front, and one to the 
rear. The top ring has a dot stamped or etched onto it, which should face up. The second ring has 
printing on it, which should face up. Make sure the oil spacer ring (the corrugated one) ends do not 
overlap. They will tend to overlap until you get the oil scrapers on. This is important if you want 
your KLR to not burn oil. 
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6. Install the base gasket of your choice according to the guidelines in the Schnitz instruction sheet. I 

chose the 0.020” one, for slightly over normal compression. The Schnitz instructions say to use 
gasket sealer around the cam chain tunnel area. I chose to apply a thin coat all the way around, so 
that one side of the gasket is not higher than the other, leaving a gap for oil seepage. The extra 
thickness may lower the compression just a bit, back to normal at worst! Clean the gasket area at the 
top of the crankcase with rubbing alcohol or brake parts cleaner. Apply a very thin coat of gasket 
sealer. I used Permatech #2B. Next, put the dowels in. Then, put the gasket on, and apply another 
thin layer of sealant on top of it. Smear it nice & thin, so you don’t lose compression by adding 
thickness. 

 
 
7. For this next step, another set of hands is …. handy. One guy will squeeze shut the piston rings while 

the other guy slowly maneuvers the cylinder on top of it. Don’t panic if the crankshaft rotates and 
you’re no longer at top dead center. (TDC) As long as you get the piston into the cylinder past the 
bottom, you’re OK. As you’re putting the cylinder down onto the crankcase, make sure you push 
forward the rear cam chain guide. If you forget to do this, pull the cylinder up a bit and rotate  it 
forward until you can sneak it in there. Careful not to bend the oil pipe at the left of the photo. Also, 
watch your fingers. It’s easy to get pinched between the piston rings and the bottom of the cylinder. 
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8. Now, install the acorn nuts that hold down the front & rear of the cylinder. (bottom arrows in each of 
the two photos below) I put a little blue thread locking compound on the studs first. Tighten them up 
evenly, bit-by-bit, in several steps. The manual says to torque these to 18.5 ft-lbs. You cannot do this 
without a crow’s foot (open-ended) attachment for your torque wrench.  
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9. Install and tighten the cylinder bolt that goes in the cam chain tunnel. (forgive my recycling of this 
photo with the dirty piston!) Torque it to 89 in-lbs. (10 Nm) I bought a ¼” drive torque wrench just for 
this project. Unable to find one locally, I bought one at amazon.com by Michigan Industrial Tools 
(MIT) for $30. http://www.amazon.com/gp/product/B000H43VU0/ref=ox_ya_oh_product 

 
 
10. Install the oil pipe retainer bolt. Refer to the top photo from Step 7, top arrow. Torque to 71 in-lbs. (8 

Nm) 
 
11. Reinstall the coolant fitting, coolant hose, and hose clamp. The coolant hose fitting has an O-ring. 

Lube this with some coolant, so it makes a good seal and doesn’t stick to the cylinder later. See the 
upper two arrows in the second photo under Step 7. 

 
12. Reinstall the cylinder head. Installation is the reverse of assembly. (kidding, read on) 
 
13. If you haven’t done it while you were waiting for your machined cylinder to arrive, remove all the gook 

from the mating surfaces. I used gasket remover chemical and a straight-edged razor blade. Be 
careful not to get too aggressive with the razor, as it will easily dig into the aluminum if you do. 

 
14. Reinstall the front cam chain guide and rubber damper. The damper goes around the front side. Be 

sure to push the damper down flush or a bit below flush with the cylinder, so that it doesn’t make a 
gap when you put on the head. 
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15. Reinstall the starter motor. The manual didn’t say to remove this. This photo is a reminder of how it 

goes on. The lead under the rubber boot goes under the top nut, not the bottom one. Lube the O-ring 
with engine oil and make sure it is clean before inserting it back into the opening in the crankcase 
case. Only the bottom two bolts hold it in place. Don’t forget to attach that grounding lead under the 
left bolt head, as this is how the engine is grounded to the negative of the battery. 

 
 
16. Install the dowels and the new cylinder head gasket. Now’s a good time to double-check that you 

have clearanced the head gasket properly, and that it doesn’t overhang any part of the bore. It is 
better to have it ground down a little further beyond flush than to have it overhang. I tied a long string 
onto the cam chain, so that in case I dropped it while I was putting the head on over it, I could just pull 
it out by the string. 
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17. Put the cylinder head back on from the left side of the engine. It’s easier to get it in that side. If you 

have to try again to get everything lined up, be careful that you don’t pull the dowels loose and drop 
them in the engine anywhere. Cover the engine openings as needed. 

 
 
18. Install and tighten the long cylinder head bolts. Put a bit of molybdemum grease on the threads of the 

bolts, as well as under the heads. Tighten the bolts little by little, in a pattern that alternates as such: 
front-left, rear right, rear left, front right. In the end, they should end up being torqued to 48 ft-lbs. This 
is a LOT of torque. Be very careful that you don’t pull the motorcycle off the stand when you’re doing 
this. 
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19. Install and finger-tighten the cylinder head nut at the rear of the engine: 

 
 
20. Install and finger-tighten the front cylinder head nut and allen bolt at the front of the engine. Tighten 

the acorn nuts, little-by-little, in the following order: front-back-front-back. End by torquing them to 
18.5 ft-lbs. (25 Nm). After those are torqued, torque the allen bolt to 13 ft-lbs. (18 Nm). I didn’t have a 
allen head socket for this, so I just used blue thread locker and tightened it until snug. 
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21. Reinstall the banjo bolt. The manuals recommend new seal washers. Mine were nearly new, and in 
great shape, so I reused the old ones. Torque to 15 lb-ft. 

 
 
22. Reinstall the upper engine mounting brackets. Put the upper bolts through the right side, and finger-

tighten them. Then, put the lower bolt through with the nut/bracket positioned as pointed out below, 
so that when you tighten the bolt, the nut/bracket will jam against the bracket. Use blue thread-locking 
compound on the bottom bolt. 
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23. Time to install the valve shims. When you took the engine apart, you were supposed to measure the 
valve clearance and figure out if you needed to adjust it. Presumably, you went and got any shims 
you needed, and you’ll install them now. They go printed-side-down, on top of the valve lifters. Make 
sure the tops of the valve lifters and both sides of the shims are clean. If not, your valve clearances 
will be messed up. Apply a thin coat of oil to both sides of each shim before installing. 

 
 
24. Install and time the camshafts. Check that the engine is still at TDC by looking through the timing hole 

and ensuring that the “T” mark lines up with the cutout. If it isn’t, adjust by turning the engine CCW by 
the crankshaft bolt.  
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25. Install the front cam first. Keep tension on the front part of the chain while doing this, and ensure that 
the arrow on the face of the cam sprocket points forward and is level with the top of the cylinder head. 
Since I was working single-handedly, I used the string to keep tension; I tied it off to the frame further 
back. 

 
 
26. Do the same with the rear camshaft. Arrow points forward, and all cam lobes should be pointing away 

from the center of the engine.  
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27. Here’s the view from the other side. Note that the cam with the mechanism on the end is the exhaust 

(front) cam. 

 
 
28. Now, put on the upper cam chain guide. Put the two long bolts through the holes, and lower it down 

until the ends of the bolts can be started. This is a good way to avoid dropping them down the cam 
chain tunnel and into the crankcase. I used a spinner handle and extension to tighten them down 
initially. Next, carefully start the bolt on the other side. This one gets blue thread-lock. Torque them to 
the spec. in the manual. You can take the string off the chain now. 
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29. Now, it’s time to put the cam caps on. This shot shows the left ones on, and the right exhaust one just 
being installed. The left side caps should be installed at once, since the rigid oil pipe is connecting 
them. Be extra careful not to drop any of the dowels or bolts down the cam chain tunnel. (keep the 
rags stuffed in there until you’re ready to put the valve cover back on. Tighten the bolts a little at a 
time, alternating according to the service manual. Torque them once they’re all snug. Put a drop of oil 
on each cam so they’re not running dry when you first start the bike up. 

 
 
30. With the camshaft caps installed, it is time to reset the cam chain tensioner and install it. In the photo 

below, press on the latch that I’m pointing to with the pencil point, then put the plunger all the way into 
the tensioner. 

 



 15

31. Place the tensioner into the cylinder head with the arrow that is cast into it pointing down, and the 
notch toward the outside of the engine. I reused my gasket, as the bike was nearly new when I did my 
install. The instructions say to order a new one and have it ready. Install the tensioner with the two 
outside bolts. There’s no tension yet on the chain. Then, install the spring, plunger, and copper 
washer. Fiddle with the spring a bit as you feed it in; you should feel it go inside the plunger. Then, 
carefully put the tensioner bolt over the spring and screw it in. You will probably start to hear it ratchet 
out and apply tension as you do this. I installed the outside two bolts with blue thread locker. 

 
 
32. With the cam chain tensioner installed, rotate the engine CCW a few times with a socket wrench on 

the crankshaft. You should hear the tensioner click out and apply proper tension to the cam chain. 
When you do this, hold the cam chain up with your other hand to keep it from bunching up. 
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33. Replace the timing plug and rotor bolt crankshaft plug. 

 
 
34. Replace the cylinder head cover. If you have a new cover gasket, great. If not and the old one is in 

good shape, clean it with alcohol. The service manual recommends applying silicone gasket sealant 
around the cam chain tunnel area. I’m a little paranoid about raising one end of the cover higher than 
the other side, so I applied it all the way around. When putting the cover on, the shorter bolts go 
towards the left side of the engine. (they thread into the cam caps instead of the head) Tighten them 
little by little, alternating to keep the pressure even. Just make them snug, as the torque spec for 
these bolts is very low. When they’re all snug, torque them. 
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35. Replace the left gas tank spacer: 

 
 
36. From this point, re-assembly is the reverse of disassembly and not as tricky, so I’m not going to show 

much detail. (you can refer back to Part 1 if you want the full detail) 
 
37. Reinstall the spark plug cap, (I put some dielectric grease on the electrode of the sparkplug) wire to 

the coolant temperature sending unit, and vent pipe 
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38. Now, reinstall the radiator fan. I used blue thread locker on the bolts that mount the fan, as these tend 
to buzz loose. 

 
 
39. Reinstalling the carburetor is next. Here’s the right side view, before the throttle cables are attached. 

Getting the carb between the two big hoses requires some patience. A bit of oil on the insides of the 
intake and output hoses makes it easier. 
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40. Here’s a shot from the left side of the carb. From this side, the trickiest part is re-attaching the choke 
cable. Don’t forget the pink vent hose that I have my index finger on. 

 
 
41. Back to the right side of the carb, with the cables and cable plate attached. Attach the cables into 

their fittings before you mount the bracket. I mounted this bracket with blue thread locker too. 
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42. Reinstall the coolant fitting and thermostat to the right side of the engine. If you have an older KLR, it 
might be a good idea to just replace the thermostat while you’re at it. 

 
 
43. Refill the engine with coolant. Add it to the radiator with a hosed funnel. Pour it slowly into the 

radiator, or it will sneak up on you and spill all over the floor. When it is up to the top of the radiator, 
rock the bike left-right a couple times, and top it off again. Cap off the radiator. Fill up the coolant tank 
halfway. 

 
44. Install the exhaust pipe. The manual recommends a new exhaust gasket.  Install the gasket with the 

flat part towards the head. Put a little (a dab’ll do ya) copper grease (“anti-seize compound”) on the 
studs, so they don’t get locked up. As before, tighten the header nuts little-by-little, alternating sides. 
Torque per manual. 
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45. This is another one upon which I used blue thread locker: 

 
 
46. The last exhaust clamp bolt is behind the rear brake fluid reservoir in this photo. While we’re back 

here, we may as well button that up too. The exhaust clamp bolt back here, I used blue thread locker 
on as well. Replace these bolts in the order shown. The #3 bolts go through the cover I’m holding 
before going through the bracket. 
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47. Next, I put the tank on. It slides over the two rubber bumpers on the frame. (one of which we removed 
earlier) Be sure not to pinch any hoses, and remember to re-attach the gas vent hose to the rear and 
route it down through the chassis where it won’t get obstructed or get in contact with the hot exhaust. 

 
 
48. Don’t forget to hook up the hoses to the petcock. The spring clip on the little one in the back can be a 

real pain in the neck. I was half tempted to cut it off and use a wire tie instead… 
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49. Reconnect the negative of the battery. I have a tap for a tire pump on mine, so it was a little more 
complicated. 

 
 
50. Re-attach the bodywork and seat. Refer back to Part 1 if you don’t remember how it goes on. 
  
51. Change the oil and filter, per Schnitz’s instructions, and go for your 5-20 mile test ride, being sure to 

do a lot of accelerating and engine braking to help seat the piston rings properly. Be prepared for it to 
take a while to start. Remember, there’s no gas in the float bowl or fuel lines. Mine also jumped 
forward and died the first time I put it in gear after it had warmed up in neutral. (so don’t start it with 
something right in front of the bike) 

 
52. Enjoy the extra power! My ’09 engine was already pretty smooth, but I think it is even a bit smoother 

now. (edit: wife confirmed extra smoothness, a buddy confirmed that the difference is dramatic 
between this and the older design KLRs) 

 
 


