THE MISSING LINK,
YOUR STEREO PHONO CARTRIDGE

By Marc Silver

 Don't worry if you've never heard of it, many people haven't. Its that little unit located at the end of your tone arm on your record player. It's called the cartridge and though it may be the smallest component in your stereo system, don't let its small size fool you. If you listen to music from a turntable, next to your speakers, the phono cartridge is the single most important component in your system from a sound standpoint. A stereo system with the finest turntable, amplifier or receiver and speakers will only sound mediocre if used with a low-quality cartridge or worn stylus. 
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 The cartridge and its stylus have a simple yet difficult job to perform and that is to translate the undulations stamped into a record groove into electrical impulses that are then amplified so you can hear them. The stylus (or needle as it's sometimes called) travels through the record groove picking up sounds that represent not only the human voice but also the sounds of a full symphony orchestra or a rock [image: image2.jpg]


group going wide open. 

 There are two popular types of cartridges on the market today, ceramic and magnetic. Ceramic cartridges are the least expensive type and due to their limited frequency range and extra weight, are usually found already installed on inexpensive 

record players. The vast majority of High-end audio systems sold today use [image: image3.jpg]


the higher quality magnetic cartridge, however, if you're looking and willing to pay for the very best sound available, now there is a third type called moving coil. While more expensive than either ceramic or magnetic, moving coil cartridges provide the kind of musical detail that will really please the serious music listener. 

 Just as there is more than one way to build an automobile there is also more than one way to build a phono cartridge. Each manufacturer uses a slightly different approach to achieve the desired result. We won't go into them here, but your salesperson can fill you in on the details. How [image: image4.jpg]


accurately any cartridge does its job however is pretty much a function of how much you spend for it. So keep in mind when making your final selection that the cartridge/needle combination determines a great deal of what you 

hear when playing records. 

Where the Stylus Meets the Groove 
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 The diamond stylus represents the major portion of the money spent on a cartridge. That's true for two reasons; first, diamonds are expensive, and second, they must be machined to precision tolerances down to a thousandth of an inch. A stylus whose shape isn't absolutely perfect when new, or which becomes worn or chipped with the passage of time, can gouge portions of vinyl out of the groove wall, which will simply erase music that used to be there. 

I cannot emphasize the importance of the stylus enough. The accuracy of how the stylus traces the groove determines not just the sound quality, but the care and maintenance of the records being played.

 There are basically three stylus shapes currently in use, each designed to do a different job and each representing a different price range. Let's take a closer look at them. 
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 The simplest and least expensive is the conical or spherical. These were originally designed for monoaural and 78 RPM records. When used with the more complex stereo records of today they tend to ride up and down in the record groove causing reduced high frequency reproduction, more record wear, and some distortion. 

 The second and most widely used is the elliptical. This specially shaped stylus is better able to follow the complex patterns stamped into the record groove, because its shape is more like the stylus that cut the groove in the original recording. The result is a stylus that reproduces a wide range of frequencies and does it with accuracy. Cartridges containing elliptical styli range from low all the way to high price. 

The third shape is a multi-radial. Sometimes referred to as exotic shapes. This class of stylus can be considered the result of research done by A.J. Van Den Hull back in the late 1980s when he applied computer technology to develop a stylus that very nearly emulated the actual shape of a cutting stylus, without the negative effect of damaging the records groove wall. 

This class if stylus includes names like VanDenHull, Shibata, line contact, Hyper-elliptical, SAS, micro-ridge, Micro Line, Micro Ridge, FritzGeiger, and Paratrace. These are all very similar in shape with variations in width, length, and angle depending on the stylus design. One interesting fact is that the more exotic the shape, the longer the stylus life is. For example, a line contact stylus has a life span of 2.5 times that of a conical before it exhibits the same amount of groove distortion.

Which One is Right for Me? 

 At last count, there were over 500 separate quality cartridges available on the market today. I find this interesting, considering this is a format that not long ago was considered obsolete and soon to be extinct.

Obviously, there wouldn't be as many different cartridges to choose from if there were a single best or a universal model that would produce good results in every record player. And that's where a really good audio professional can help. They can work with you to select a cartridge that will match the quality of your turntable, your entire stereo system, and your listening tastes. 

A Little Physics

Like an automobile’s relationship to the shock absorbers of it’s suspension system, so is the same relationship between the cartridge and the turntable’s tonearm. Different cartridges have different compliances. This means the amount of force to move the cantilever of the cartridge. The amount of stiffness of the moving assembly. So, if we use the example of an automobile, a big heavy truck requires very stiff shock absorbers to deal with the high mass of the vehicle. Likewise, a light sports car needs shocks that are much more compliant and easier to move. If we miss match the shocks the car won’t handle well and in many cases is unsafe. 
With a tonearm the same analogy applies. Heavy S shaped tonearms need cartridges with stiff cantilevers and low compliance. Likewise, straight lower mass tonearms need a much higher compliance spec, so the styli stays in the groove and the arm is properly supported by the cartridges moving assembly.

One Final Word About Replacing Your Stylus 

 Despite what jewelers around the country say, diamonds are not forever. When they're used to trace record grooves, they wear out, developing sharp chisel-like edges. When a stylus is handled roughly or dropped on a turntable mat or disc, they can also chip or even break off. So, under normal use, you can figure a stylus won't retain its shape for much more than a year or two. And remember, the single most expensive part of a fine stereo system is often your record collection - it's worth maintaining with the use of a well-designed stylus in good condition.

