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Big Bore and Camshaft Install 
This document is not meant to replace the shop manual.  This is merely an overview of what is involved in the 
installation, and noting some things I ran into during the process that may be helpful to others who decide to take 
this on themselves.  Use this as a gauge to determine your ability to perform the install yourself. 
 
Important: Before touching the bike with a wrench, make sure you clean it well, especially around the top of the 
engine and bottom of the gas tank. 
 

  
Now that the bike is clean, remove the seat, side panels, tank and radiator shrouds.  If the top tube of the frame is 
dirty, wash it again.  Any dirt that is on there can potentially fall into your engine while you have it opened up.  At 
this point, drain all your fluids.  Drain the oil from both the frame and the crankcase.  Drain the cooling system also.  
There is a small bolt near the bottom of the water pump.  Remove that bolt and have a drain pan ready.  Open the 
radiator cap and the coolant will flow. 
 

 
Time to start really wrenching.  Remove the exhaust system in its entirety and your carburetor.  Set them aside.  
Loosen the radiator hose clamp at the water pump and remove the hose.  Remove both hoses from the right 
radiator.  Remove the horn and its mounting bracket. Disconnect the two temp sensors (one per radiator) and the 
fan at their connectors.  Remove the radiators and set them aside where they won’t get damaged, leaving the fan 
attached to the left radiator. 
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Remove all the breather hoses from the top of the engine.  You can see I removed the cam chain tensioner here.  
Don’t do that yet.  I had to reinstall it before turning the engine to get it to top dead center (TDC).  In this picture, the 
breather hose from the cylinder to the breather junction box is still in place.  Remove it also.  Pull the plug wire and 
hang it on the top frame tube.  Remove the top engine/frame mount just above the intake port. 
 

 
Remove the valve cover (3 allen bolts).  Be careful not to damage the rubber gasket unless you plan on replacing it. 
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Remove the valve timing inspection plug.  Turn the engine until it is at TDC (manually, don’t use the starter).  I 
pulled the spark plug, put the bike in 3rd gear and spun the rear wheel until I got it there.  You can also remove the 
generator cover cap (left side cover) and use a socket but mine was stuck and I did not want to strip it out.  The line 
should be visible in the middle of the opening like seen in the photo above.  Since the cams turn half the speed of 
the crank, once you see the TDC mark, look at your cams.  The intake cam lobes should be pointing to the rear of 
the bike and the exhaust cam lobes pointing to the front.  Check your cam gears.  There are arrows on the stock 
gears and they are numbered.  The #2 arrow on the exhaust cam and #3 on the intake cam should be pointing 
straight up. 
 
This is where I forgot to take pictures (stupid! stupid! stupid!).  Once the engine is at TDC, I found it helpful to put it 
in gear and using a bungee cord, pull the rear brake pedal down to keep constant pressure on the rear brake so the 
engine does not accidentally rotate.  Now remove the cam chain tensioner.  Remove the 4 allen bolts on each cam 
journal holder (the aluminum cover over each cam).  Make sure you keep the bolts in the same order/location they 
come from as some are different lengths.  Once the bolts are all loose, remove the journals.  Each journal has two 
dowels that keep it in proper alignment.  They may come out with the journal or be left in the head.  Remove them 
and set them aside with the journals. 
 
Now you can remove the cams, but before doing so, have something ready to keep tension on the cam chain.  If 
you drop the cam chain into the case,  YOU ARE SCREWED.  You need to keep constant tension on it so that it 
does not slip a tooth in the crankcase and possibly get bound up on the gears.  If you do drop it, you will need to 
remove the entire right side engine cover to correct your mistake.  BE CAREFUL .  Give yourself a little slack on the 
cam chain, just enough to work one of the sprockets out of the chain.  Remove that cam and set it aside.  Do the 
same with the remaining cam.   
 

 
The way I kept the chain from falling in the case was to use a bungee cord from the chain to the handlebars as 
seen in the above picture.  I also used a piece of coat hangar when feeding it through the cylinder and head. 
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Once the cams are removed, you can remove the 4 main head bolts which were previously hidden by the cams,  
and the 2 small bolts on the right side of the head that are on the exterior of the engine.  Once those 6 bolts are out, 
you can remove the head.  Be careful as you lift it off not to drop the cam chain (yes, I am being redundant).  There 
are 2 alignment dowels between the head and the cylinder.  They properly align the cylinder head.  Make sure you 
remove them and set them aside with the head. 
 
Now, remove the 2 nuts at the base of the cylinder on the right side.  Once those are off, you can remove the 
cylinder.  Before lifting the cylinder, slightly lift the front cam chain guide out of the recess in the top of the cylinder 
and leave it loose in the cam chain opening.  If you lift it too high, the bottom of the guide will come out of its 
location in the crankcase.  Try not to let that happen as it is slightly difficult to get it back in, but not impossible.  As 
you lift the cylinder off, remember you are pulling it off the piston and will be leaving your crankcase open to any 
and all things that may want to jump inside it.  BE VERY CAUTIOUS TO NOT ALLOW THINGS TO FALL INSIDE 
THE CRANKCASE.  You will again need to hold the cam chain taught as you lift the cylinder off.  Once you have 
the cylinder removed, set it aside and then stuff some rags into the opening under the piston to cover that opening. 
There are also 2 more alignment dowels here that go between the base of the cylinder and the top of the case.  
Make sure you remove them and set them aside.   
 
The next thing you will be removing is the piston wrist pin retaining clip.  It is a small spring clip that will want to 
jump out of your hand into your engine.  Remove that clip with whatever tool you prefer.  I have always used a 
dental pick to get it started and my fingers to finish.  Once that clip it out, you can push the wrist pin out from the 
opposite side.  The wrist pin does not need to come completely out of the piston, just far enough to allow it to clear 
the top of the connecting rod.  Once that is out, remove the piston and set it aside. 
 
Now the fun begins...  Reassembly!  Take a note from me, take your time and be patient.  I got all excited and 
ended up forgetting a few little things which I had to go back and redo, which took longer than it would have in the 
first place.    
 
Get your new piston and make sure it is clean.  Install 1 of the wrist pin clips.  Does not matter which, but only do 1.  
Next, install the rings (if not already done) as per instructions in the shop manual.  There is a picture in the manual 
showing you where all the ring gaps should be positioned.  Be careful installing the piston rings, especially the 
compression rings.  They are very hard material and if you flex them too far, they will snap and you are stuck 
bikeless while you wait for a new set of rings.  Once you have all the rings installed and properly lined up, place the 
piston over the top of the connecting rod with the wrist pin partially installed on the side without the retaining clip.  
Make sure you have the piston facing the right direction.  Most pistons have an arrow on the top surface that will 
point to the front of the vehicle.  Also, exhaust valves are always smaller than intake so the valve reliefs on the top 
of the piston may be smaller on the exhaust side (front of bike).  Push the wrist pin in all the way and then install the 
second wrist pin retaining clip, carefully so as not to drop it into the open crankcase. 
 
Now your nice new piston is installed.  Now comes the cylinder.  Before the cylinder can go on, you need to put the 
new base gasket on.  Install the 2 alignment dowels and then the base gasket, being careful with the cam chain 
(broken record, if you know what a record is..).  Once the gasket is on, next comes the cylinder.   
 
Slip the cam chain and cam chain guides through the cylinder and suspend the chain so you don’t need to worry 
about it.  If you have a piston ring compressor, it will make your life easier.  Mine broke last time I used it and I 
forgot to get a new one.  Luckily, I had a 2nd set of hands to help me.  Slowly lower the cylinder down onto the 
piston, making sure the rings compress as they enter the base of the cylinder.  Once all the rings are in, you can 
slide the cylinder down all the way.  Make sure you properly align the dowels.  Once the cylinder is down all the 
way, lift the forward cam chain guide slightly and put it back in its recess at the top of the cylinder.  The following 
picture shows what you will have once this step is completed. 
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Cylinder freshly installed. 

 
Once the cylinder is on, replace the 2 head alignment dowels (visible in the above photo).  Put the new head gasket 
in place, being careful with the cam chain as you feed it through.  Next step will be installing the cylinder head, but 
before we can do that, we need to do a few things. 
 
The first thing is to remove any and all remnants of the original head gasket from the sealing surface of the head.  
You may need to use a gasket scraper for this.  If you do, be careful not to gouge the aluminum head.  Any gouges 
in the head surface can seriously affect the ability of the head to properly seal.  Remove the original head bolt crush 
washers if they are still in there like mine were.  I also took this time to test fit my new cams and figured it would be 
easier to set my valve clearance on the bench rather than bent over the bike.  This is the first time I have messed 
with shim under bucket valves and they are actually much simpler than I expected.  I dropped some oil on the cam 
journals and set the cams in place.  To my surprise, the clearance on all four valves was dead on using the specs 
in the Suzuki manual.  The cards that came with my new cams listed a specific tolerance rather than a tolerance 
range.  The clearance I had was almost dead on the cam cards, which was in the factory range, so I called it good.  
Now I have a full set of Hot Cams valve shims that is completely unused.  Oh well.  Now the head was all set and 
ready to go. 
 
Once again, carefully slip the cam chain through the head and set the head in place.  Put the 4 main head bolts in 
using the new crush washers.  The manual says to torque the head initially to 18 lb/ft and then 33.5 lb/ft.  While I 
did use those specs, I slowly tightened the head bolts up in series starting from snug all the way to the 18lb/ft, 
making them slightly tighter in steps.  I prefer to be safe when installing heads.  Torque the head bolts down and 
then snug up the 2 small bolts on the exterior of the engine.  Also reinstall the 2 nuts at the base of the cylinder and 
tighten them.  Tighten these 4 exterior bolts after you have properly torqued the 4 main head bolts. 
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Time to install my new cams.  This is where it got a little confusing.  The shop manual says to install the cams with 
the exhaust cam with the #2 arrow up and the #1 arrow level with the top surface of the head (where the valve 
cover gasket seals).  The intake cam should have the #2 arrow level with the top head surface and the #3 arrow up.  
There should be 15 cam chain pins from the #2 exhaust cam arrow to the #3 intake cam arrow.  That is how it was 
when I disassembled and that is how it shows in the photos in the manual.  Only problem, my new Hot Cams don’t 
have #’s or arrows.  The have 3 dimples on each cam sprocket.  According to the Hot Cams instructions, you are to 
align the 2 dimples opposite each other with the top surface of the head and the 3rd dimple should be straight up.  
To further confuse me, the intake cam’s top dimple is at the valley on the sprocket while the exhaust cam’s dimple 
is on the tooth of the sprocket.  With the dimples on the new cams the way they are, there is no way I could figure 
to properly count the cam chain pins. 
 
I decided to sort of combine the 2 sets of instructions.  I lined up the exhaust cam with the 2 dimples aligned to the 
top of the cylinder head.  This put the middle dimple straight up.  Then came the fun part of trying to align the intake 
cam.  I tried counting cam chain pins and guessed that maybe the 15th pin should be on the tooth just past the 
middle dimple.  Set it that way and found that the other 2 dimples did not line up with the head surface.  Adjusted 
the chain so the pin was on the tooth just forward the dimple and viola!   All the dimples lined up as the Hot Cams 
instructions indicated. 
 
I put the cam journals back on, reinstalling the 2 alignment dowels per journal, and tightened them to spec.  Then I 
reinstalled my manual cam chain tensioner.  If you are still using the automatic one (which you shouldn’t be), reset 
it.  I set my cam chain tension roughly while the chain was visible.  I later fine adjusted it following the instructions 
that came with it.  Reinstall the valve cover (using a light coat of RTV at the 2 round cutouts at the end of the 
cams).  If you removed it earlier, reinstall your sparkplug. 
 

 
 

Reconnect all the breather hoses and radiator hoses.  Bolt the radiators and horn back into place.  Reinstall the top 
engine mount (it is offset so make sure you get it on correctly). 
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Before reinstalling your carburetor, you might want to swap out your main jet (I forgot to do this and had to go back 
and redo this step while the carb was on the bike).  My brain said to go up on the main jet size, but the jetting guru 
Eddie Sisneros said to drop it 1 to 2 sizes.  Since my local shop only stocks every other jet size, I dropped mine 2 
sizes. 
 
Bolt the carb back on and reinstall the exhaust.  Before installing the gas tank, REFILL YOUR FLUIDS .  Having the 
tank out of the way makes this task much easier.  While I had the bike all apart, I removed the stock radiator 
reserve/overflow tank.  I replaced it with the one sold by Advanced Performance Accessories.  Not only does the 
APA tank come with cool colored hose, it is much smaller and can be installed where it is less visible.  I chose to 
mount mine on my right radiator guard where it will be hidden by the radiator shroud.  Now that all your fluids are 
filled, and double checked, you can install your gas tank. 
 
Hook up your fuel line, and if you are using an S/SM fuel petcock, make sure you hook the vacuum line back up.  
Turn the petcock to prime and let it fill your carb for a few moments.  You are now ready to fire up the new beast.  
Be sure to follow the break-in instructions to make sure your rings seat properly.  Once that is done, ride and enjoy.  
And enjoy it you will.  What a difference a few cc’s and different cam profiles can make. 
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Here are a few photos of the finished product.  And yes, the bike looks odd right now.  My new graphics, which will 
complete the blue and yellow/gold color scheme, have been delayed a few weeks.  I hope the information I 
provided here is useful to some of you. 
 
Legal-eze: This document is intended only for informational purposes.  It is to be used as a tool for people to gauge 
their ability to accomplish this installation themselves.  It is in no way intended as a replacement for the factory 
shop manual, or its equivalent.  The writer (WRX Boy) is not a professional mechanic, nor does he have any official 
training as a mechanic.  He has been working on bikes and cars since the age of 10 and has learned MANY 
lessons from experience (in other words:  Been there, broke that). 


