Experimenting With Cam Lean
Spot-Hogg manufactures the Hooter Shooter bow-shooting machine. Johnson and his Spot-Hogg colleagues use the machine routinely, along with slow-motion video footage, to study the effects of various factors on bow performance, particularly arrow flight and accuracy. They’ve made some interesting observations about cam lean, beginning with the fact that most bows exhibit cam lean to some degree.

To begin with, they developed a tool to check the extent to which the axle hole in the bow limb was square to the limb. They found that in many cases the hole was not square, and that the squareness varied not only from one bow model to another, but sometimes even from one bow to another bow that was otherwise identical. If squareness was way off, they found that by filling the axle holes with JB Weld and re-drilling them square, they could greatly improve the shootability of the bow to get better arrow flight.  This will however, void the bows warranty.
They experimented with other remedies, as well. They observed, for instance, that arrow flight was affected less when a cam leaned in one direction at rest, and the opposite direction at full draw, as opposed to leaning in the same direction both at rest and at full draw. By repositioning cams and experimenting with shims and cable guards to reduce cam lean, as well as by twisting one side of a split harness system, they achieved straighter nock travel, better arrow flight, and generally more shootable bows. 

They also observed that, short of perfectly straight cams, cams that leaned only a small amount made for much more shootable bows than did cams with a lot of lean. They developed a laser alignment tool for objectively and precisely measuring cam lean. Over time, they decided that any bow on which their laser dot moved more than an inch when drawn should be abandoned if it couldn’t be fixed. They found that their best-shooting bows were those on which the laser moved less than half an inch when the bow was drawn. 

Diagnosis, Causes And Fixes

It’s true that a bow may show unacceptable cam lean right out of the box. Cam lean can also develop over time. Modern compound bows store tremendous amounts of energy, then release it in an instant. It’s a testament to the design, engineering, and materials that go into today’s bows that most of them provide years of trouble-free use. Still, problems can develop, and cam lean is one of them. 

Cam lean is not always apparent on bows at rest. The best way to check it, short of using a tool such as Spot-Hogg’s laser alignment tool, is to observe each cam carefully as a bow is brought to full draw. Better still is to check it with a partner: one person drawing, the other observing. Cams should not wiggle easily, either when the bow is at rest or is drawn, though a slight amount of "give" is acceptable and arguably even desirable. Keep in mind, though, that the tension induced by the string and cables can mask a certain amount of play. In addition to observing cams as the bow is drawn and checking for play at rest and at full draw, it’s a good idea to press the bow to remove all tension, then check the cams for excessive wiggle room. 

If excessive cam lean is observed, first examine the bow carefully to make sure all spacers and washers are present and arranged properly. Bows are sometimes reassembled improperly after they’re partly or wholly disassembled for repairs or cleaning. Also, quality control varies from one manufacturer to another, and mistakes can be made even by manufacturers with excellent quality control. 

The next step is to disassemble the bow and inspect the bushings and axles. If a bushing is less than perfectly round or shows any signs of obvious wear, it’s time for new bushings. Axles can be examined by rolling them on a flat surface. If they’re bent, they should be replaced. 

Detecting an axle hole that is out of square may be difficult without the proper tools – that’s the bad news. The good news is that most manufacturers will honor their warranties and replace the limbs of bows where this is a significant problem. 

Assuming none of these problems are evident, the next step is to counter the problem by adjusting the split harness setup. By twisting one side or the other of the split harness system, the cam can usually be brought into proper alignment, parallel with the string. Keep in mind that because the cam appears not to lean while at rest does not mean it doesn’t lean at full draw. It may be necessary to draw the bow several times, making incremental adjustments between draws to arrive at the best results. 

Cam Lean & Single-Cam Bows

The idler wheel on a single-cam bow can lean just as can a cam, and the effects will be the same. The fixes are the same, too, including adjusting the split harness. The problem is that the cams on solo cams do not generally have a split harness system, so there is no easy way to adjust it. What you get is pretty much … what you get. At the same time, the comparatively large idler wheels and cams on many single-cam bows place the string farther away from the axle, which creates added stress, making single-cam bows more prone to cam lean. None of this is to suggest that bowhunters should be wary of single-cam bows, only that they should pay extra attention to the possibility of cam lean on many of these bows. 

Maintaining Perspective

I asked a friend and local dealer how many of his customers returned to the shop with problems that turned out to be related to cam lean. 

"Not very many," he said without hesitation. "Maybe two in one hundred."

The question becomes, is that an indication that excessive cam lean is rare, or is that an indication that the problem is simply not on the radar screen of most bowhunters? I suspect the answer lies somewhere in the middle. 

Many bows exhibit some degree of change in cam lean at some point in the draw cycle, but a very small amount of lean in itself will probably not affect the accuracy or shootability of a bow to a detectable degree. Still, it’s worth noting that the most forgiving bows tend to be the bows with the least amount of cam lean.

