Alignment of the phono cartridge

If you have a linear tangential (parallel) tonearm, such as the B&O type, or Revox and the like you don’t need most of the described alignments.

HTA Horizontal Tracking Angle

Most turntables have a tone arm mounted on a fixed place at a corner of the construction. When a cartridge is mounted it will move circle wise over the record  when tracking from the beginning to the end of the groove.

This means that there’s an offset (angle) when compared with the spindle position.

Records are manufactured using a cutting chisel which moves linearly at a constant angle of  90 degrees over the lather when looking from the spindle and at 0 (zero) degrees versus the groove..

So there’s a discrepancy between the cutter and your cartridge.

The result of this is that the distortion increases whenever that angle increases. The distortion increases too because of the lowering of the cutting speed when the cutter and cartridge move towards the centre of the record. In the last groove this “mechanical”  distortion is at the highest level.

The cartridge can be mounted in a way that the horizontal tracking angle will be zero at two fixed positions. When doing so the angle varies from negative through the first zero offset position towards a positive angle and thereafter decreasing until the second fixed position is reached. In the last grooves the angle will be negative again.

Considering the distortion level we want to position the cartridge in a way that the “average” distortion is as low as possible. That can be done by fixing the zero offset positions at 66 and 121,9 (in practice 122) mm from the centre of the spindle. The easiest way to accomplish this is to use a “protractor”. 
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This protractor has a hole which is positioned over the spindle. And the two fixed positions are drawn giving a number of parallel lines. Always measure the protractor before you begin. The centre of both drawn fixing positions is exactly 66 and 122 mm from the centre of the spindle. 

The price of this protractor is 12,50 Euro. The device is delivered for free when ordering our P-13 or P-14 phono pre-amplifier kits.

The head shell has two slits where the cartridge is to be mounted. Using those slits the cartridge can be moved forward or backward. This movement alters the tracking angle.

The best way to start is being at ease! The right positioning may take some time, but I assure you that it’s worth while.

First place an old record on the player. Then place the protractor. Bring the cartridge over the protractor and lower it so the tip of the needle is exactly over the centerpoint of one of the two positions. Look along the sides of the cartridge if the sides are in parallel with the drawn lines. If not lift the cartridge and move it a bit backwards or forward.

Repeat the measurement. Stay repeating and shifting the cartridge until you’re sure that the cartridge has no offset whatsoever at the two fixing points. 

When you’re sure all is fine fix the cartridge rigidly in the headshell and repeat the measurement another time. (By fixing the cartridge it may slide a bit from its position.)

Also have a look at a recent explanation at: http://stereophile.com/reference/arc_angles_optimizing_tonearm_geometry/index.html
VTA Vertical Tracking Angle

The record is cut at a vertical angle of around 18 – 20 degrees. Looking at the specification of the cartridge you mostly find a somewhat larger tracking angle, 22 – 24 degrees.

The VTA too is a source of distortion. Some players have a kind of “wheel” fitted whereby the height of the tone arm can be altered. Then the armheigth and VTA can be altered easily.

Most players are fitted with a tonearm having a fixed vertical position. In that case the VTA can only be altered by mounting some “fill up” device between the cartridge and the headshell. Most manufacturers deliver a kind of small metal plate fitting over the cartridge. Some manufacturers deliver a kind of “spacers”. The latter way is not very rigid. We advise to use some layer of bitumen or (better) Sirex. In doing so possible resonances in the headshell are minimized.

For a minimum of distortion (and if the top of the cartridge is in a horizontal position vs. the headshell) the arm should be somewhat lower at the rear side. It’s only a few degrees but it may give you more musical pleasure with your records.

The Platter

When a record is playing the needle follows the movements of the groove. The pressure under that needle is quite heavy because of the small dimensions of the needle (some microns). The signal in the groove forces the needle up and down. When this happens, with some force (!), a counterforce arises in the record. So if the needle is forced upwards it generates at the same time a kind of wave moving downwards. That signal moves toward the bottom side of the record. If there’s nothing absorbing or reacting the signal reflects from the bottom of the record and goes up again in the direction of the needle. That causes a kind of echo in the music pattern. The time for that “travel” is quite short (some microseconds) and most people don’t even hear it. But if you own a very good set of amplifiers and loudspeakers, let’s say High End, then you might hear some added distortion.

So let’s do something about it. First of all always have a flat surface under the record. If the player has a mat with ribs on it turn it upside down. Now place a kind of weight on the record so the record is “pressed” against the flat surface of the mat.

There are also special “record mats” available. Those mats are offered in a large variety of materials, be it cork or felt or anything else it all may help a bit. If you buy a mat don’t forget to change the VTA! In our experience we had the best results using the same material as that of the record: vinyl! If you can find a vinyl mat don’t hesitate, buy it.

The top cover

 Most covers are made out of a thin kind of plastic material. If you close the lid when playing a record the cover might resonate because of air movements. Such movements may originate from anywhere and also from your loudspeakers. If the cover is at a horizontal position over the record it acts as a microphone and causes the cartridge to follow not only the groove but also vibrations in the air.

When playing a record always leave the lid open or remove it.

Placement

A record player, when playing records, handles very small movements between the record groove and the needle. Therefore it’s susceptible to vibrations from outside. If you place the player on a resonating surface the result will be a nasty kind of music playing. So beware of wooden constructions and wooden floors. If you have a wooden floor and if you want serious sound quality better try and make a construction against the (stone) wall.

You might try out placing some (always three!) absorbing feet underneath the player such as Sorbopads. But beware, good and solid placement is the first thing to do.

Maintenance

Most people suppose records wear out over time. That may be so when using a cheap player and/or a cartridge with a rough needle but in general if you take good care this hardly happens. A good custom is to save your records in a sleeve with the sleeve opening turned 90 or 180 degrees vs. the carton holder. So no dust will get in. Always take a record out from its holder when you’re starting to play it. Otherwise leave it in the holder. Never touch the grooves with your fingers (and beware that your guests don’t). The acid from your fingers will enter the grooves and attract dust.

When starting to play switch the player on, and the cartridge lifted, and use a kind of special (mostly with carbon hairs) brush to remove static electricity and dust.

When playing the record the needle effectuates a large weight in the groove. Momentarily this will cause heat, lots of it, even over 1000 degrees C. That heat causes the vinyl to weaken a bit but it will largely regenerate its form when cooling down again. Not so if the needle holds little particles of dust. So always clean a needle with a special brush before playing.

Last

The American manufacturer Last delivers a series of products specially developed for maintenance of records. 

If you own very dirty records (bought on the flea market ..) you might “wash” them using a special fluid for that purpose. This kind of washing mostly removes dust and larger particles but NOT the smaller ones.

“Last Record Cleaner” will cleanse your records effectively. It’s a time consuming type of labour but you’ll be sure nothing is left on the surface of the grooves.

If your records are clean you might consider using “Last Preserver”. This is a fluid leaving a thin film in the grooves and it will allow you to play a record very often without any wear. According to publications from Last you can play a record 200 times after having used their preserver. The writer of this article has records from 30 years ago which still play as new!

Then there’s “Last Stylus Cleaner”. This fluid can be used any time playing a record. It keeps the needle (stylus) AND the record in good condition.

The Last products are not cheap but you probably buy it only once in a life time. 

