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A HOT CUTTER CAM

I always like to test fit the camshaft before assembling an engine I have machined. We have all seen camshafts that do not fit well 
in the cam bearings. Most of us have had to make a “cutter camshaft” by cutting sharp slots in the cam journals of an old un-
wanted cam to rotate in the cam tunnel to relief cut the new cam bearings. Lately, I have seen a lot of camshafts that have jour-
nals finished a few tenths larger than the O.E.M. spec. This makes a difficult job of relief cutting the cam tunnel for the new cam 
because the used OEM cam is often smaller than the new camshaft. When I encounter this problem I put the cutter cam in my hot 
tank for 5-10 minutes to get it good and hot. I pull it out of the hot tank quickly and cut the cam tunnel while the cutter cam is hot 
and expanded from the heat.

Dave Matton
D and D Auto Machine, Bloomington, MN 

NO MORE BROKEN EZ-OUTS

EZ-Outs are too easy to break and the work that it takes to remove a broken one is worse than removing the original broken bolt 
or stud. The very nature of the tapered bit can cause additional sidewall tension and does the opposite of loosening a bolt. I drill 
the broken bolt with a drill bit that is about .090” smaller than the base thread. Next I use Torx bits in place of an EZ-Out bit. Pick 
one that is slightly larger than your hole and drive it in. The broaching action of the star shaped bit driving into the bolt will loosen 
the threads and pull the bolt in away from the parent hole. Use the appropriate socket on the Torx and back the broken bolt from 
the hole. I shop for the cheapest Torx bits I can find and have found tool outlets where you can buy them in bulk. No more trips 
over to the EDM to remove EZ-outs.

Kieth Hennen
Hennen Engine Parts & Machine, Green Isle, MN

TOYOTA AXLE JIG

Toyota Rear Axles are difficult to disassemble and usually require replacing 
the reluctor gear when replacing the bearings. I use a jig I made to drive the 
axle out of the housing using my press. The jig is made from a pipe with a plate 
welded to one end with holes drilled to match the Toyota hub. The other end 
has a larger pipe welded to it to “hang” on the press bed. I can save customers 
a lot of money by reusing parts that other shops replace.

John Jones
Ralph’s Precision Machine, Jupiter, FL
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PULLING PUSHRODS APART

We run the valve train geometry on every single engine we build. Every once in a while we get in a time bind and need pushrods 
ASAP. It is for this reason we keep extra sets of push rods for the popular engines on hand. For emergencies, we keep some 
longer than normal 3-piece pushrods and shorten them as needed to expedite deliveries. Shortening pushrods in a lathe is pretty 
easy and doesn’t take long, but removing the push in ball ends can be. We’ve tried dowel puller collets, collets in our mill and a 
host of other ways to remove the ends. The easiest way we have found is to make up a few different width cut off tools ground 
into high speed steel tool bits. We start the cut right under the ball end and cut the tube to the shank of the ball end. This leaves a 
nice groove to grab the ball end with a small bearing splitter held in a vice. We use the collet in the dowel pin puller on the pushrod 
itself so there’s a lot of area for it to grab onto for pulling. You don’t have to worry about nicking the shank of the ball end, as they 
are harder than the high speed steel tool bit that we make the cutoff tool from. You can cut the rod to length once the ball end is 
removed, or make the tool exactly as wide as you need to shorten the rod. You can’t just drive the ball end back into the pushrod 
after it is cut. There needs to be a slight chamfer inside the pushrod to clear the radius between the shank and ball end. 

Timm Jurincie
Tuf-Enuf Auto & Marine Performance
Avondale,AZ

ADDRESSING CONNECTING ROD SMALL END ISSUES

When dealing with piston pin ends of connecting rods, we have found a coun-
tersink to be a very useful tool. Attempting to guide a piston pin into a bushing 
with only .0001-.0005” clearance can be a frustrating task, occasionally resulting 
in damage to the edge of the piston pin or the bushing. To make pin installation 
easier in the finished bushing, prior to machining, we will use a countersink in a 
drill press to give the bushing a heavy taper. This helps to easily guide the pin 
into place, and this same tip can be used as it applies to installing piston pins on 
press-fit rods as well.

We also use this method when replacing bushings on rods, where the rod itself 
has little to no taper, as pressing in a bushing against an non-tapered steel wall 
can cause the bushing to crush, distort, or shear off material, leaving it loose in 
the bore. Another way it’s helpful is to dress up the edge of a bushing or rod, 
should you have a core that was slightly dinged up at some point in the process, 
and prevents the pin from passing through.

In any case, it is VERY important to note that when even lightly using a coun-
tersink, the pressure will leave a slight raised ridge on the leading edge of the 
surface you’re cutting, which can be easily removed. One can just use a mandrel, 
but we prefer to wrap a 240 grit emery cloth over a mandrel that’s extended out 
to where the edge of the rod will barely start over it, thereby polishing only the 
very leading edge (.002-.003”, or just a few rotations of the mandrel is generally 
enough), and leaving the rest of the bore untouched. Of course, using low pres-
sure and letting the tool do the work will minimize any ridge created. In trying 
several countersinks we found that 3 and 4 flutes seem to work the best. It’s not 
uncommon to have “chatter” at first, but simply working off the rough edges on a 
couple of junk rod will usually smooth it out.

Miles Rogers
BP Rods
Magnolia, TX


