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CADILLAC PERFORMANCE CAM AND SPRING KIT INSTALLATION

THE LIFE OF YOUR CAMSHAFT AND ENGINE ARE AT STAKE – TAKE THE TIME TO READ ALL OF THIS!

 DO NOT wash the camshaft lobes with any kind of cleaner.  Many grinders use a coating to assist in break in.

 DO NOT replace any part of an MTS cam kit with a standard or stock item.  Should you lose or damage a part call us for a replacement.  Many of the components in your kit are specialty items.

STREET/STRIP (S/S) SPRING KITS

S/S spring kits are installed on any Cadillac 425/472/500cid cylinder head with a minimal amount of valve guide machine work.  Valve guide height will need to be machined down.  You must maintain .750” clearance from the bottom of the spring retainer to the top of the valve guide.  Assemble a retainer and lock on a valve with out a spring.  Pull the valve and retainer full up (closed valve) and measure clearance from bottom of retainer to top of valve guide.  Machine away required material to obtain .750” clearance.  S/S spring kits will provide excellent service for heavy-duty street and high performance use.

As supplied S/S spring kits will provide at least 95lbs. of spring pressure. This would be measured in the valve-closed position. Provided that a valve job has not sunk the valves. This will alter retainer height and cause a loss of spring pressure. At the 95lb. pressure reliable operation to 5000 RPM is no problem. For higher RPM capability spring pressure may be increased. This can be done with additional shims. NEVER EXCEED 115lbs. OF VALVE CLOSED SPRING PRESSURE. Pressures above this will flatten camshafts. When increasing pressure it is also important to check full open pressure. This should be measured at maximum lift of the cam. NEVER EXCEED 320lbs. OF FULL LIFT SPRING PRESSURE.    

The umbrella style valve stem seal should be lightly oiled and installed on a valve stem.  Once the engine is started they will all slide into place and remain at that setting.  Do not try to secure seals to valve guides.  They are meant to ride up & down with the valve stem.

S/S spring kits will accept MTS lash caps. Provided that valve stem tips have not been ground down.  In all cases a minimum of .005” between the lash cap and valve keeper lock MUST be maintained.  A lash cap touching a valve lock can strain or break it. Make sure you double check ANY lash cap installation!

CAMSHAFT INSTALLATION

CHECKING VALVE TO PISTON CLEARANCE

WARNING!!! Before you install your camshaft check your timing gear installation.  Take the cam gear from your timing set and install on cam hub.  Line up bolt holes and guide hole with those in cam hub.

Install factory cam bolts and check that they DO NOT protrude to backside of cam plate.  If your bolts do come through, cut or grind as needed to cure the situation.  Bolt clearance is CRITICAL on both ends of the cam bolt.

The face side or head of the cam bolt can also be subject to interference. Prior to installing the timing cover, install your distributor.  You will need to rotate engine and check for clearance between distributor drive gears and the camshaft gear bolt heads.  The addition of a washer or the use of a different bolt can cause these to rub against the distributor drive gears.

If you suspect you may have this type of problem with an already assembled engine there is an easy check.  Remove the distributor and use a mechanical stethoscope to listen for interference between the block and cam gear bolts.  Distributor gear or cam bolt interference is also easily picked up with a timing light in a running motor.  The timing marks will be very erratic.  Shut down engine and repair immediately!

All Cadillac cam instructions should be checked with a degree wheel for accurate installation.  It has been MTS’ experience that different grinders setting and engine to engine variances can easily upset your camshafts timing.  Proper cam timing must be checked to obtain peak performance.

We have seen to many variables too recommend that you just install any Cadillac camshaft without checking by degree wheel.  Should cam timing corrections be needed MTS has offset crank keys available.  Our true roller timing set also has three keyways. You can advance or retard your cam in 4 degree increments with this set.

MTS camshaft grinds #3 through #10 in many applications will not have any valve to piston clearance problems.  Cam grinds of #15 and higher should be checked for sure.  The preferred method is to use a dial indicator and measure actual clearances.  You will need to convert an old lifter so it cannot have its plunger depressed.  This homemade “solid” lifter is then placed on the cam lobe you wish to check.  A dial indicator is placed to rest on a valve retainer that has been assembled with some type of lightweight household spring.

Using a degree wheel and an assembled “solid” lifter, pushrod, rocker assembly, rotate the engine by hand.  Observe rocker motion throughout the full range of its travel.  Look for interference from any components.  Grind any relief as needed.

Once you are satisfied the rocker is free to travel properly rotate your assembly to about 25 degrees to either side of TDC.  The valve you are checking should be at some point of its travel.  With the dial indicator keeping track push down on your light check spring until valve contacts piston.  Record this measurement.  Take readings approximately every 5 degrees of crank rotation and record.

You would like to see .080” intake valve clearance and .110” exhaust valve clearance.  Intake valve clearances as tight as .060” intake .080” exhaust are workable but risky.  In an over rev or valve float situation valve to piston contact is possible with the tighter settings.

You may also use a strip of clay that is powdered to prevent sticking on top of a piston.  Assemble the valve train using light test springs if possible.  You will need to prime and keep oil in the lifters for the cylinder you are checking.  Should the lifter bleed down and loose pressure your readings are meaningless.  They will give you clearance that read out too large.

The best way to do this check is with a functional engine oiling system.  You may keep pressure in the system with a drill motor and pump primer rod.  With the clay strip inside your assembled engine you are ready to begin.  Rotate the engine through several revolutions.  Remove cylinder head.  Measure valve indentions in clay at thinnest point to determine your operating clearances.

Once again it is good practice to do this with any cam you install.  Our #15 and higher cams require it!

If you do not have sufficient clearance you may need to flycut valve reliefs into the piston tops.  Most stock Cadillac and after market cast pistons can tolerate a valve clearance cut of at least the depth of the piston dish.  In many applications this is around a maximum of .120”.  Do not cut any reliefs from about ¼” from the outside edge of piston.

If you are using a non stock piston check with that piston manufacturer first.  Once you have proper valve to piston clearance you are ready to check lifter preload. 

LIFTER PRELOAD AND ROCKER GEOMETRY

CHECK AND CORRECTION METHODS

Cadillac engines use a non adjustable type rocker arm assembly.  Any performance modification can sometimes effect the relation of all valve train components.  The geometry of the valve train components is directly related to lifter preload.  Improper set ups will run poorly or cause damage.

Both preload and geometry can be altered or upset by any number of the following common procedures: 1. Cylinder head surface milling. 2. Improper valve job work i.e. “sunk valve”. 3. Engine block deck height machining. 4. The use of a high lift cam. 5. Worn or grooved rocker tips. 7. Improper length pushrods.  A combination of these can severely alter the proper settings!  You must check this measurement.

In order to take accurate lifter preload readings the lifter must be riding on the base of the camshaft lobe.  Once the cam lobe for the lifter you are checking is in the proper position you may begin.  With the lifter at the base of its travel assemble a completed pushrod and rocker assembly for the check cylinder.  Install this assembly and tighten down.  The pushrod will be driven into the lifter from this action.  Place a straight edge across the cylinder head in between the valve springs and next to your pushrod.  Make sure this edge rests on both of the valve cover gasket rails.  Using a soft lead pencil with a very sharp point mark the spot where your straight edge contacts the pushrod.  Spin the pushrod so your mark runs full circle.  Now unbolt the rocker pedestal assembly.  As you loosen it the pushrods will start to rise from out of the lifter.  Allow lifter a moment to reach full travel.  Once lifter has risen to the top of its travel make a second pencil mark in the same manner as your first.  Measure the gap between your 2 marks.  This is your lifter preload setting.

 For maximum RPM potential lifter preload should be set or adjusted to obtain a minimum of .030” ‘.  You may run up to as much as .060” preload.  Settings over this can cause rough running or lifter pump up under higher RPM conditions.  
 Corrections to the Cadillac lifter preload settings and valvetrain geometry can be made by two common means.

1. Accurate grinding of the rocker assembly pedestal bottom.  This will lower the installed height of the assembly and restore preload and geometry.  It is very important to grind these things square to all surfaces.  Improper grinding can of course cause damage.

2. The use of longer pushrods. Typical length required is in the +.030” to +.040” longer than stock range. MTS stocks these two common longer length pushrods. 
ENGINE RE-START AND CAMSHAFT BREAK IN PROCEDURES

Do all you can to insure an immediate start when the time comes.  The most critical point in a new camshafts life is upon engine re-start.  Insufficient lubrication or prolonged cranking can ruin a camshaft.  Here are some tips and suggestions that can help.

1. It is always best to prime your oiling system before engine restart.  This will insure that a good supply of oil is readily available.

2. Spend the time to get the distributor location and firing order correct!!

3. Make sure that the cooling system is functional and full.

4. You want to maintain from 2000 to 3000 RPM from the moment the motor starts and for at least 20 to 30 minutes.  DO NOT LET THE ENGINE IDLE.  SEVERE DAMAGE CAN RESULT.  MT SERIES CAM GRINDS ARE PARTICULARLY AT RISK!!!  KEEP THOSE REVS UP!!!  Should you notice a noise or experience some sort of problem DO NOT LET ENGINE IDLE!!  It is far better to shut it down and correct your problem.  Once it’s fixed re-start and maintain the 2000 – 3000 rev minimum.

5. Add a cam of GM Engine Oil Supplement to your break-in oil.  This is available from your GM dealers parts counter.  Many cam grinders recommend this product as an excellent break-in helper.

GENERAL INFORMATION

Once you have the cam broken in you mat start to fine tune your application.  We are going to list some general guidelines for a place for your tuning efforts to start from.  Due to variance in engines, combinations of parts and more no “best setting” is possible for ignition timing.  This information is meant to point you in the right direction.

The milder grinds of camshafts as the #3 and the #5 grinds can start here.  An initial timing setting of 10 degrees.  A total advance of about 28 degrees.  Total advance all in by 2500 RPM.  This is a good baseline point.  You may experiment from here up or down.

The #3 and #5 cams will often with stock carb jetting in bone stock engines.  Pay close attention to the mixture.  It doesn’t take much for you to need to add more fuel.  Richer jetting and carb works are most always if you use one of these cams in combination with an after market intake manifold.

Upper limits of ignition timing are about 15 degrees initial setting.  36 degrees of advance total.  All advance in at 2500 RPM.  These settings would correspond to a 500 engine equipped with a #15 or #20 cam grind and high compression.

Engines using this type of curve would be equipped with a high stall convertor, after market intake manifold, exhaust headers, etc.  At these settings hot re-starts are almost for sure a problem.  This would be compounded on a high compression motor.

Hot re-start problems can be helped with an ignition kill switch. When hot, you may kill power to the ignition so you can spin the motor with the starter easier.  Once the motor is spinning you can turn ignition power back on and start the engine.

As stated, here are the upper and lower general limits to a good timing curve for your Cadillac engine.  You will need to hone your perfect settings through testing.  You know what that means.  STAND ON IT!!  HANG ON IT!! And do it some more.  All in the name of research.  Enjoy Yourselves!!

Cadillac engines require a little more attention to detail for proper set up.  MTS is here to answer any tech questions you may have regarding the installation of our products.  Properly installed these products will run with near factory reliability levels.  The performance increases are significant.  We hope you have more fun than the rest with your Cadillac powered project.













