
K1200RS Valve Adjustment http://www.gunsmoke.com/scot/k12/valve_adjustment.html

1 of 10 11/12/2005 8:50 PM



K1200RS Valve Adjustment http://www.gunsmoke.com/scot/k12/valve_adjustment.html

2 of 10 11/12/2005 8:50 PM

K1200RS Valve Check & Adjustment
The valve gear on the K1200RS is a good news/bad news 
proposition. The good news is that valve adjustment isn't required 
very often because the bucket type tappets spread wear over a very 
wide area, and the valves and seats don't erode like 70's era parts 
did. The bad news is that once adjustment is necessary, you have 
to pull the cams to do it. Now this sounds like a drastic measure, but 
in reality the procedure is straight forward and with due care and 
diligence, should present no trouble for the home BMW mechanic.

Valve Clearance Check
Valve clearance needs to be checked 
with the engine cold. That means no 
warmer than 35C, or 95F, so do this in 
the morning if it's summer time. Like 
almost any other maintenance chore on 
the big K, start by removing the left side 
and bottom fairing panels. Then remove 
the plastic cover to reveal the spark plugs and use a permanent 
marker to brand each plug lead with a number. Start at the front of 
the motor and mark them 1 through 4. Next remove the leads off by 
grabbing the tab with a pair of vice grips and pulling. You may need 
to brace your feet against the engine to get sufficient leverage. 
You'll be rotating the engine by rocking the back wheel with the 
tranny in a high gear, so remove the sparkplugs next. Before you do 
that, though, use compressed air to blow out the spark plug wells. 
This reduces the chance that dirt will get into the combustion 
chamber. Now pull off the valve cover. First loosen the cover 
screws, starting in the center and working in a crisscross pattern, 
alternating up/down and left/right until all the screws are loose. 
Then remove the screws and pull off the cover. As the cover comes 
away a small amount of oil will pour out, so you might want to have 
a pan in place to catch it. Remove the gasket at this time, and 
discard it. You'll need a new one to prevent the cover from leaking. 
Now you're ready to check the valves.

The idea behind valve clearance is pretty simple: There needs to be 
enough space between the valve stem and the cam lobe so that the 
valve closes all the way during the compression stroke of the 
engine. As the engine parts heat up they expand, and the clearance 
between the valve and cam will shrink. And since exhaust valves 
get much hotter than intake valves, exhaust valve clearances are 
larger than intake valve clearances. The clearance is measured by 
inserting a feeler gauge between the cam and the bucket type 
tappet that sits between the cam and the valve stem. The tappets 
are available in thicknesses that vary by 0.05 mm, and the 
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appropriate thickness of tappet is used to provide the right amount 
of clearance. 

The position of the cam is also important when checking the 
clearance. The high end of the cam, or lobe, must be positioned 
away from the tappet so that the maximum clearance is present 
between the tappet and cam. In the K engine, that means the lobe 
aligns with an imaginary line extending through the valve stem. You 
can look at the end of the valve and estimate this angle, which will 
be slightly above horizontal for the intake valves, and slightly below 
horizontal for the exhaust valves. The exact position isn't critical, but 
you should try to get as close as you can. 

The valve clearance ranges are as follows:
Intake: 0.15 mm to 0.20 mm (0.006" to 0.008")
Exhaust: 0.25 mm to 0.30 mm (0.010" to 0.012")

I like to start with the intake valves on number 1 cylinder and work 
my way back. Put the bike in 5th or 6th gear and bump the engine 
by rotating the wheel in the direction of forward travel until the lobes 
of No. 1 intake are aligned with the valve stem axis. Grab your 
feeler gauge and find the 0.15 mm and 0.20 mm leaves, and fold 
the rest back into the handle. It should look something like the 
photo. Shove the 0.15 mm leaf between the cam and the tappet. It 
should go, but you might feel some 
resistance. Some is OK, but you 
shouldn't be using enough force that the 
leaf bends. If it fits, try the 0.20 mm leaf. 
If it doesn't fit, great. The clearance is 
something over 0.15 mm and within 
specification. If it fits, try sliding both the 
0.20 mm and a 0.02 mm leaf under the cam. If it fits, you may want 
to consider swapping out the tappet for a larger size. The engine 
won't run at peak performance with excessive valve clearance, but 
no damage will result, either. It's up to you. If a 0.25 mm leaf will fit, 
you should probably adjust the clearance. Now, what if the 0.015 
mm leaf doesn't fit? You've got a tight valve and you'll need to 
replace the tappet with a thinner one to provide adequate clearance 
when the motor is hot. No choice here, you gotta change the tappet. 
If that's the case, work down through thinner leaves until you find 
one that fits. Write down the thickness of the leaf. It might help to 
print out this table and use it to record your measurements. In the 
table, each cylinder is numbered, and each valve is designated with 
either "A" or "B". Cylinder 1 is the front pot, "A" is the most forward 
of the valve pair, "B" the rear most. If the clearance checks out, tick 
the "OK" box. If it doesn't, write down the thickness of the feeler 
gage that will fit next to the box. Don't put anything in the box below 
that yet.
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Now check the remaining intake valves, rotating the engine by 
bumping the back wheel (always in the direction of travel) until the 
lobe aligns with the valve axis. Write down your measurements as 
you go, work slowly, and recheck any measurements that indicate 
insufficient valve clearance by repositioning the cam through a full 
revolution. Repeat for the exhaust valves in much the same way, 
but remember that the valve axis angle is tipped below the 
horizontal, and you'll probably have to insert the feeler gauge from 
below the cam.

Chances are, especially the first time or two, you won't find any 
valves that need adjustment. My bike went 30,000 miles before the 
first adjustment was necessary. If that's the case, clean the valve 
cover and the surfaces where it mates with the engine with a little 
contact cleaner or acetone. Smear some Three Bond 1209 in the 
half moon cutouts of the engine case, and where the cylinder head, 
timing case cover, and valve cover meet. Thread the spark plug 
leads through the new valve cover gasket and position it on the 
engine. Thread the spark plug leads through the valve cover and 
position it on the engine, making sure that the contact spring is 
mounted on the inside of the cover. Insert the valve cover screws 
and tighten to 9 Nm (80 in-lb) using a criss-cross patern that starts 
in the center and alternates left/right, top/bottom.

Valve Clearance Adjustment
OK, you've done your measurements and you found a few valves
that were either to loose or too tight. It's time to adjust clearances 
by swapping out tappets. The first thing to do is remove the cam(s) 
so you can get at the tappets. If you're fortunate, only one or two 
tappets will need replacing, and they will both be under the same 
cam. In that case you can get away with just pulling one cam, but 
it's not that much extra work to pull them both. 

BMW recommends that the facing on the 
cam chain tensioner rail and cam chain 
guide be replaced every 36,000 miles, 
and since you'll be in there anyway you 
may want to have these parts handy, too. 
In my experience, very little wear will be 
present when you check out these parts, so you may want to 
inspect them before you purchase replacements.

Here we go...

Start by removing the screw plug for the 
cam chain tensioner in the cam chain 
cover. You'll see three screw heads in 
the cover; the one you want is the middle 



K1200RS Valve Adjustment http://www.gunsmoke.com/scot/k12/valve_adjustment.html

5 of 10 11/12/2005 8:50 PM

one. Remove it. BMW has a special tool 
(90 88 6 11 6 740, approximate cost $8) 
to hold the cam chain tensioner back. I 
found that the the smooth end of a No. 

30 drill bit works as well. What you're doing is pushing down the 
tensioner far enough so that the smooth end of the drill bit engages 
a groove machined into the tensioner. With the drill in the groove, 
the tensioner isn't pushing on the cam chain and you'll have enough 
slack to remove the sprockets form the cams. You'll need to insert 
the drill into a hole in the tensioner body just larger than the drill, so 
you might have to feel around a bit with the drill to find the hole. 
When it first starts into the hole it will probably hit the side of the 
tensioner until the tensioner is depressed far enough for the drill to 
pass into the groove.Use a screwdriver 
to push down on the lower cam chain 
guide, then insert the drill until it will go in 
about an inch. If it won't go that far, 
rotate the engine to pump oil out of the 
cam chain tensioner. It might take 10 or 
20 engine revolutions to accomplish this, 
although when my bike sat overnight i 
didn't need to move the engine at all. The 
picture at right shows the cam chain 
tensioner when viewed from the inside of 
the cam chain cover (you can't see this from outside the bike!). 
Click the picture to get an enlarged view with the groove and drill 
labeled.

Now rotate the engine so that No. 1 piston is about 90 degrees 
before top dead center. This will avoid having valves and pistons 
come into contact during later stages of the process. You can do 
this by inserting a soft wooden dowel down No. 1 spark plug hole 
and slowly rotating the motor with the rear tire. You'll feel the piston 
bottom out, then start to rise. Note the bottom position on the stick. 
Keep rotating until the piston reaches the top of its stroke. Mark the 
stick again. Now keep rotating the wheel until the piston bottoms out 
again, and continue until the stick is out of the cylinder half way 
between the two marks. That should be 90 degrees before top dead 
center. Remove the stick.

Now take a couple of cable ties and secure the cam 
chain to the sprockets. This will preserve the timing 
between the timing sprocket and the cams. I like to use 
two cable ties per cam sprocket, just in case one 
comes loose. Now remove the two nuts that hold the 
slide rail (it's the plastic thing that rides the top of the 
cam chain). You won't be able to remove it until the 

cam sprockets come off. 
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Now look at the cam shaft 
between the two right hand 
bearing caps. You should see a hex cast 
into the shaft. Put a 19 mm wrench on 
the hex to keep the cam from rotating 
when you use a 17 mm socket to remove
the bolt that secures the cam sprocket to 

the cam. Move to the other cam and repeat. 

Now it's time to check out how the cams are timed to the cam 
sprockets. If you look closely at the forward end of the cam you'll 
see that it is slotted, and that near the center of the cam sprocket 
there is the head of a circular pin. That pin 
extends into the slot on the end of the cam and 
keeps the sprocket from rotating on the cam. 
The slot in the cam extends only along one 
radius, so the sprocket will only go on in one 
way. That's a good thing, and something to 
remember when it comes time to put things 
back together. 

Work the sprockets off the end of the cams 
and remove the slide rail. Use the 19 mm 
wrench to turn the cams so that the minimum number of valves are 
compressed by the lobes. This will make removal of the bearing 
caps easier. Remove the thrust bearing caps (the ones closest to 
the front) first to avoid damage to the bearing surfaces if the valves 
should force the cam to tilt as the other bearing caps are removed. 
Remove the remaining bearing caps, noting their location. You may 
want to lay them out on a rag or paper towel in a pattern similar to 
where they are in the engine. You'll also note that the bearing caps 
are numbered, intake side are odd numbers, exhaust even, with 
lower numbers to the front (left). Be careful as the last bearing cap 
comes off to not let the cam fall. 

Get your thinking cap on for the next few steps, because here's 
where we figure out the thickness of the new tappets. This isn't 
rocket science, and it helps to remember we're trying to end up with 
a clearance that falls within the specified tolerance. And just to be 
sure you understand what's going on, we'll do a couple of 
examples.

Use a magnet to pull one of the tappets 
that need to be replaced. After you wipe 
the oil off, turn it over and look at the 
underside. You should see a number 
etched into it that indicates its thickness. 
In the photo at right, the tappet is 2.85 
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mm thick. If your tappet doesn't have a 
number on it, you can measure it with a 
micrometer. If you're like me, you'll need 

to convert the measurement to millimeters, which means you'll 
multiply it by 25.4. For example, if you measure 0.112 inches, 
multiply by 25.4 to get 2.85 mm:

0.112 x 25.4 = 2.84 or about 2.85 mm

When you determine the thickness, 
record it in the table in the "Have" row. 
And here's a tip: measure and record all 
the tappets, and next time you need to 
make an adjustment you can pick up the 
appropriate tappets before you pull the 
cams. Just be sure to replace the tappets back on their respective 
valves as you measure them so they don't get mixed up.

Use the following formula to determine the thickness of the new 
tappet:

T = Th - (C - G)
where:
T = New Tappet Thickness
Th = Thickness of Existing Tappet
C = BMW Specified Clearance
G = Clearance Measured with Feeler Gage

I like to use the maximum clearance specification of the range 
called out by BMW as I'd rather err on the side of more clearance 
than less. 

Here's an example:

I measure only 0.10 mm of clearance on an intake valve with my 
feeler gages. And when I look at the tappet, it is marked 2.85. Using 
the Formula:

T = Th - (C - G)
T = 2.85 - (0.20 - 0.10)
T = 2.85 - 0.10
T = 2.75 mm

Take a minute to think about what's going on here and it makes 
more sense. The clearance I have is too small by 0.10 mm. That 
means the tappet I need is 0.10 mm thinner than the tappet I have. 
And a 2.75 mm tappet is 0.10 mm thinner than a 2.85 mm tappet. 
So everything checks out.

Now what if there is too much clearance? Suppose I measure 0.25 
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mm of clearance with my feeler gage, and I only want 0.20 mm? 
The same formula still works:

T = Th - (C - G)
T = 2.85 - (0.20 - 0.25)
T = 2.85 - (-0.05)
T = 2.85 + 0.05
T = 2.90 mm

And to check, my clearance is .05 mm too large, so I need a tappet 
that is 0.05 mm thicker. And indeed, the new 2.90 mm tappet is 
0.05 mm thicker than the old 2.85 mm tappet.

Now there's only one last thing to keep in mind. Since the tappets 
only come in 0.05 mm increments, you may not be able to get the 
clearance set to exactly the number you want. But you should 
always be able to set it somewhere in the range. Suppose, for 
example, that I measure 0.08 mm of clearance on one of my intake 
valves. If I get a tappet that is only 0.05 mm thinner, I'll end up with 
0.13 mm of clearance, and that's not enough. So I'd need to get one 
0.10 mm thinner, and then my clearance would end up at 0.18 mm. 
It's not the 0.20 mm I prefer, but it's within the acceptable range of 
0.015 mm to 0.20 mm for an intake valve.

Whew! That wasn't so bad, was it? Here's something else to keep 
an eye out for. If more than one valve needs adjustment, you might 
not need to buy a new tappet for every one. You may be able to 
satisfy the clearance specification by using the tappet from one of 
the other valves that is out of adjustment. So make all of your 
measurements and calculations first. Then before you boogie off to 
the dealer, look at the sizes of the tappets you'll be replacing and 
make sure you can't reuse some of them.

OK, you're back from the dealer with your new valve cover gasket, 
some Three Bond 1209, and a few new tappets you think are the 
correct size. Install the tappets over the proper valve, consulting 
your table to make sure you get them in the correct positions. Now 
take a little dab of assembly lube and swab each one of the tappets 
so things slide nicely when the motor fires for the first time. Install 
the cams (the intake cam has a groove machined into it between 
the lobes for No. 1 and No. 2 cylinders). Set the cam on the tappets 
so the fewest number of tappets as possible are compressed. 
Install the inboard radial thrust bearing caps first, tightening them 
from the inside out using a crisscross pattern. Make sure the caps 
end up in the right place according to the numbers stamped on their 
sides. Install the thrust bearing cap on the front bearing tower, but 
don't torque it until you have the cam sprockets installed. Install the 
slide rail, but again don't torque the nuts that secure it. 
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The next step is to attach the cam sprockets to the cams. This can 
be done in one of two ways, one of which takes a special (and 
expensive) BMW tool. I'll go through that method first, then tell you 
how you might want to do the job without it.

Grab your 19 mm wrench and turn the cams so that the groove on 
the front end points toward the crankshaft and the groove on the 
back end is perpendicular to the top of the cylinder head. Attach the 
BMW aligning fixture, part number 90 88 6 11 3 700 to the end of 
the cams and clamp it to the bearing caps. Now put your stick back 
into No. 1 cylinder and rotate the rear wheel in the direction of travel 
so No 1. moves up to top dead center. The cam chain will move 
while you do this, so make sure the sprockets are free to rotate and 
that your cable ties aren't restricting movement. If they are, add 
another cable tie before you cut the one that is giving you problems. 
While you're doing this it is absolutely vital that the cam chain not
slip on the engine sprocket! If it does the valve timing will be off and 
nasty things could happen when pistons hit valves. Avoid the 
problem by keeping tension on the chain with your fingers while you 
rotate the wheel. If you feel any kind of resistance, STOP! Figure 
out what's hanging up, then proceed.

Install the intake cam sprocket, ensuring that the pin in the sprocket 
engages the slot in the end of the cam. Thread the bolt into the cam 
and tighten finger tight.

Install the exhaust cam sprocket, again making sure that the pin in 
the sprocket engages the slot in the end of the cam. Install the bolt 
finger tight.

Now here's how to do the same job without the BMW tool. If you 
use this method, I can't guarantee you'll get the timing correct 
(heck, I can't guarantee anything about any of these BMW tech 
pages, and you use the information at your own risk!), but if you're 
careful you should be OK. It's how I do it, so it might work for you, 
too. It's also very simple. Just use the 19 mm wrench to rotate the 
cam until the pin in the cam sprocket will engage the slot in the 
cam, then bolt the sprocket on. It works because you haven't 
altered the relationship between the cam sprocket, the cam chain, 
and the engine sprocket. If any of these components have moved
in relation to each other, you're screwed, and will have to pull off the 
cam chain cover and verify that everything is properly aligned (don't 
ask how I know this!). 

OK, so the cam sprockets are back on the cams, and we're ready to 
proceed. Torque the guide rail nuts and the nuts on the thrust 
bearing caps to 9 Nm (80 in.-lbs.). Remove the aligning fixture and 
while preventing the cam from rotating with the 19 mm wrench, 
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torque the cam sprocket bolt to 56 Nm (41 ft.-lbs.). Repeat for the 
other cam. Now would be a good time to re-check the torque on all 
of the bearing retaining caps.

Time for a quality check. Get your feeler gage back out and 
re-check the valve clearance on all the valves, not just the ones 
you've replaced tappets on. If the engine hangs up and doesn't 
want to turn, STOP! Chances are good the cam chain sprockets are 
out of time and one of the valves is hitting a piston. Re-read the 
alignment procedure and figure out what went wrong. If you find a 
valve clearance that still isn't right, re-read the above instructions 
and figure out what went wrong.

If everything checks out, remove the cam chain tensioner pin and 
install the screw to plug the hole. Torque it to 9 Nm (80 in.-lbs.). 
Clean the cylinder head and valve cover with solvent, swab a little 
Three Bond 1209 onto the half moon holes and where the cylinder 
head, cam chain cover, and valve cover come together, and 
position the new valve cover gasket. You'll have to thread the spark 
plug leads through the gasket. Install the valve cover, making sure 
the gasket engages the groove all the way around. Oh yeah, the 
spark plug leads go through the valve cover, too. Torque the valve 
cover screws to (wait for it) 9 Nm (80 in.-lbs.) using a criss-cross 
pattern that starts in the middle and works out. Reinstall the spark 
plugs and torque to 20 Nm (15 ft.-lbs.). Reattach the belly pan and 
fairing panel, and go for a ride.
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