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This booklet is dedicated to the thousands 

of record users throughout the world, 

whose cooperation made it possible. Their 

replies to a survey conducted by the 

author showed the necessity of providing 

an easily understandable book on the wear 

and care of records and styli, and also 

served as a basis for our tests. These 

tests proved conclusively that the average 

record user is damaging his records and 

is not obtaining the high quality of re

production which can be expected from 

modern recordings. 
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A recent survey has shown that the most 
neglected . portion of record reproducing equip
ment is the phonograph needle, or stylus, as it 
is proper ly called. Oddly enough, in the entire 
phonograph system, it is this component which 
is subjected to the most wear and is most likely 
to be mishandled. 

This survey and the investigations which 
followed also indicated that, inadvertently, the vast 
majority of listeners were severly damaging their 
valuable collections of records through the con
tinued use of worn styli. This is not a trivial 
matter, if you stop to calculate the financial 
investment you have made in your record col
lection. For the serious listener it usually runs 
into many hundreds, or thousands, of dollars. 
And in many cases it involves irreplaceable re
cordings. Secondly, and of equal importance to 
the writer, is the fact that these same listeners 
are not enjoying the full tonal quality which their 
equipment and records are capable of producing. 
In addition, they are actually introducing con
siderable distortion into otherwise excellent music 
reproducing systems. It was a revelation to 
discover that even those who, in order to obtain 
realistic reproduction, had acquired expensive 
radio-phonograph and high-fidelity reproducing 
equipment, were not entirely aware of the im
portant part played by the stylus in record re
production and record wear. Through ignorance 
or oversight. this important matter has been far 
too often neglected, even by professionals. 
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We will attempt here to provide sufficient 
information that will enable anyone to increase the 
life of a record collection, and to reduce annoying 
background noise commonly and mistakenly re
ferred to as needle scratch. We will also show 
how it is possible to obtain far better reproduc
tion from your present equipment. This infor-

• 

mation will be equally he lpful to the listeners 
who own a twenty dollar portable as it will be to 
those who have expensive music reproducing sys
tems. 

There are two general types of record players 
in use today; the manually operated unit and the 
automatic player, called a record changer. Both 
instruments employ a device called � pickup 
cartridge, which is mounted in the pickup arm 
and holds the stylus. This cartridge picks up 
a Signal through the stylus and converts the 
microscopic impressions on the record into elec
trical energy, which is then amplified and con
verted into sound by the loudspeaker and asso
ciated equipment. 

It is the process of picking up these micro
scopic impressions engraved upon the walls of the 
record groove which concerns us, since the power 
which created ·the minute electrical impulses that 
are later transformed into sound is obtained from 
the force developed between the stylus tip and 
the sidewalls of the record groove. Obviously, 
the proper relationship between the stylus tip and 
the record groove is extremely important. The 
impressions on the walls of the record groove are 
actually microscopic three dimensional duplicates 
of the sound waves which created them. The 
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pickup stylus must follow with extreme exactitude 
the variations of these impressions. This can only 
be accomplished if the original or c lose to the 
original shape of the sty Ius tip is maintained. 

An elementary knowledge of just how these 
impressions are created and converted into sound 
will help in the understanding of exactly why the 
quality of reproduction deteriorates as the stylus 
becomes worn, and just how a worn stylus re
sults in increased record wear and damage. 

THE RECORD 

We will start with the source of the music, 
the record itself. A record is a flat disc made 
of a vinylite compound or a shellac composition, 
and contains a sp�ral groove. There are three 
types of records in use today; the old standard 
78 R.P.M. (Revolutions Per Minute-the speed at 
which the turntable revolves); the 45, and the 
33 1/3 R.P.M. (Long-Playing Records) . The two 
latter types differ from the '78 R.P.M. record in 
their use of slower playing speeds and finer grooves. 
The finer grooves obviously allow a greater 
number of grooves per inch of record. There
fore the result is longer playing time. Figures 
lA and 1B illustrate the difference in the number 

Fig. 1 A Standard 
78 rpm Record 

5 

Fig. 1 B Microgroove 
33 1/3 rpm Record 



of grooves per inch between a 78 R.P.M. record 
(Figure 1A) and a 33 1/3 R.P.M. record (Figure 
1B). A 78 R.P.M. record contains about 100 of 
these grooves per inch, each groove about the 
width of a human hair. A 33 1/3 R.P.M. record 
has about 225 grooves per inch, each groove 
approximately one-half the width of a human hair. 
Should we be able to uncoil the groove on a 12" 
33 1/3 R.P.M. record, we would find it to be over 
one-haH mile in length. I The record groove and 
the impressions it carries are created in the 
following manner.· The sound waves created by 
the singer or musicians are picked up by a 
microphone or microphones, which convert them 
into electrical energy. This electrical energy is 
fed into the equipment in a control room, such 
as is shown in Figure 2, where the volume and 
the balance between the microphones is controll
ed. This controlled signal is then amplified and 
fed into a tape recorder (Figure 3). Tape recorders 
are used because tape is more easily edited and 
controlled than the earlier method which employed 
a disc for the same purpose. When an original 
recording is made on a disc the entire performance 
must be absolutely perfect from start to finish, 
since the use of a disc permits no editing or 
alteration from the original. One mistake, and the 
entire recording session is wasted! But when 
the performance of a symphony orchestra, for 
example, is recorded on tape and an error occurs, 
the conductor stops the orchestra and repeats 
the passage, continuing on from a point just. before 
the mistake was made, knowing that "editing" 
will remove the mistake and the "cut" sections 
will be spliced with such accuracy that the cor
rection cannot be detected aurally. 
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Fig. 2 Studio Recording Console Columbia Records 

Fig.3 Recording Original Performance on Tape Columbia Records 
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The music recorded on the tape is then trans
ferred onto a lacquer disc as shown in Figure 4. 
This disc is' known as the "original". The trans
fer of the music from tape to disc is accomplished 
in the following manner. The music previously 
recorded on the tape is amplified and fed into 
the cutting head of a disc recorder, which trans
forms the amplified electrical energy into mech
anical energy. This mechanical energy forces a 

cutting stylus to move from side to side and en
grave impressions onto the rotating disc. The 
cutting head functions in a manner similar to 
the action which occurs in your loudspeaker, but 
instead of the back and forth motion of the loud
speaker cone , there is a side to side or lateral 
motion of the cutting stylus. The shape and size 
of the impressions engraved in the rotating disc 
are determined by the pitch and volume of the 
signal being recorded. A high pitched sound will 
create an impression such as is shown in Figure 
5A. A low pitched sound will create an impres
sion such as is depicted in Figure 5B. The 

Fig'.4 Cutting Original Lacquer Disc From Tape Columbia Records 

8 



Fig. SA 

High Pitch 

Fig. 5 

RECORDED 

IMPRESSIONS 

Fig. 58 

Low Pitch 

higher the pitch the greater the number of times 
per second the cutting sty Ius will vibrate from 
side to side. The volume level of the sound being 
recorded also affects the impressions engraved 
upon the disc. Figure 6 shows this action. Figure 
6B depicts normal volume Increasing the recorded 
volume causes the cutting stylus to engrave deeper 
impressions into the walls of the grooves, as shown 
in Figure 6C. Conversely, a reduction in volume 
�auses a reduction in the distance the cutting sty Ius 
swings from left to right, causing it to engrave 
shallower impressions, as shown in Figure 6A. 
These impressions, as mentioned earlier, are 
actually microscopic three dimensional duplicates 
of the sound wave pattern. 

When the cutting of the "original" lacquer disc 
is completed the disc is then "metalized." This 
is usually accomplished by a process of dipping 
the newly cut disc into a solution of stannous 

Fig. 6A Low Volume Fig. 6B Normal Volume Fig. 6C Higher Volume 
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Fig. 7A 

Metalizing 
Original Disc 

Columbia Records 

chloride. The disc is then washed to remove any 
surplus solution, and sprayed with silver nitrate, 
as illustrated in Figure 7 A. C hemical action 
between the stannous chloride and the silver nitrate 
results in depositing of a microscopic layer of 
silver upon the disc. This metallized disc is then 
electroplated. The metal plating is then separated 
from the original lacquer disc as shown in Figure 
7B, then reinforced by a solid metal backing. The 
now complete assembly is called a "master". 
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Fig. 78 
Separating Meta I 

Plating From Disc 

Columbia Records 



Fig. 8 

Preparing to 

Electroplate 

Master Disc 

Columbia 
-Record. 

The "master" is next electroplated as shown 
in Figure 8 above. This new plating is again 
separated from the master and reinforced. The 
result is called the "mother" or "matrix". The 
matrix is plated in the same manner, and the 
plating is removed and reinforced. This last 
assembly is called a "stamper". A number of 
these stampers can be obtained from each matrix. 
Figure 9 illustrates the final step in record manu
facture ... the actual pressings of the records you 
buy. 

Next, ·a pellet of vinylite (for LP records) 
is placed in a hydraulic press which has provision 
for heating the stampers previously mentioned. 
These stampers are placed in the upper and lower 
jaws of the press. The jaws are closed with the 
pellet of vinylite between them, just as dough is 
placed in a waffle iron. The stampers transfer 
impressions into the viny lite. The disc thus pro
duced is then cooled, and the record is finished. 
The entire process undergoes rigid inspection 
each step of the way. An idea of -the extreme care 
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Fig.9 Pressing The Actual Record You Buy Columbia Records 

used can be shown by the fact that the stampers 
are changed after each 250 pressings, since even 
the microscopic wear created in pressing is not 
tolerated in modern precision record manufacture. 

We now have a basic knowledge of exactly 
how a record is manufactured and how the impres
sions are created on the walls of the grooves. 
We can now continue with our investigation. Figure 
lOis a microphotograph of a portion of a record. 
It clearly shows the grooves and the space between 
them, called land. Figure 11 is an even greater 
enlargement of the grooves shown in Figure 10. 
"llA" is a view from directly above the record 
as it was shown in the previous illustration. "liB" 
is a view of the same section from a 45 degree 
angle. "IIC" is a cross sectional view of the 
same portion. Figure 12A shows just one of the 
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Fig. 10 Microphotograph of a Portion of a Record 

Fig. llA 

Fig. 11 B 

Fig. llC 

Fig. 11 Enlarged Drawing of Record Groov •• 

grooves depicted in Figure � 1 C, but still more 
greatly magnified. We also see the reproducing 
stylus tip in playing position. 

THE STYLUS 

Figure 12B is a microphotograph of a modern 
sapphire stylus tip. As seen, it is no longer the 
sharp pointed object like a needle, which it is 
generally thought to be, but is conical in shape 
and has a smooth hemispherical tip with a radius 

13 



of curvature for long playing records of one 
thousandth of an inch (.001 ") . It is polished to 
an extreme degree of smoothness. The smooth
ness of the surface of the sty Ius tip is very 
important since the higher the polish the less 
friction generated between the tip and the groove 
walls of the record. 

Fig. 12A 

How Perfect Stylus Fits Into Groove 
Fig. 12B 

Photo of Stylus Tip 

The difference in groove width between the old 
standard 78 R.P.M. and- the new Long Playing 
records necessitates the use of two different size 
stylUS tips. The long playing records , as we have 
discovered, require a tip radius of one thousandth 
of an inch (.001"), whereas the older 78 R.P.M. 
records require a . tip radius of 2 � thousandths of 
an inch (.0025"). There have been a number of 
so called all-purpose styli introduced in the past, 
which were presumably deSigned to properly play 
both standard and microgroove records. However, 
this compromise was not successful when the quality 
of reproduction was of more than casual concern. 
Figure 13 is shown to provide some idea of the 
infinite ly small dimensions we are dealing with. 
It shows a number of diamond stylus tips compared 
in size to the tip of a sewing machine needle. 
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Figure 12A shows us just how the stylus tip 
fits into the recor"d groove. It becomes apparent 
from this illustration that the stylus tip, when in 
good condition, touches the groove walls at only 
two points. As can be seen, the entire weight of 
the stylus and the structure which holds �t is 
concentrated at these two microscopically small 
points. When this concentration of pressure upon 
the points of contact is calculated, we find it to 
be approximately 26 tons per square inch. The 
walls of the record grooves are, of course, subject 
to the same pressure, but only for the fractiqn of 
a second required for a particular section to 
move past the tip as the record rotates. 

F i9. 13 
Diamond Stylus Tips 

Compared with 
Ordinary Sewing Machine 

Needle 

,> 

,� 

When we stop to consider that we are dealing 
with pressures up to twenty-six tons per square 
inch, and in addition remember that a stylus tip 
must travel well over one-half mile of surface 
each time a 12" LP record is played, it is not 
surprising that the stylus tip wears so much more, 
despite the fact that the material of which it is 
made is harder than the vinylite record material. 
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We have discovered in earlier paragraphs 
that the reproducer stylus tip follows the im
pressions engraved upon the walls of the record 
groove. These impressions, depending upon the 
pitch of the recorded sound, force the sty Ius tip 
to vibrate from side to side as fast as 10,000 
times per second. This side-to-side or lateral 
motion is illustrated in Figure 14. This is a 
view of the record groove and the stylus tip from 
directly above. This view is similar 
to that shown in Figure 12A, but is 
still more greatly magnified, and 
shows just one of the grooves and a 
cross- section of the sty Ius tip at the 
point of contact. The sty Ius tip in the 
record groove follows a path in 
much the same manner as your 
automobile tires would follow the 
ruts in a country road. Fig. 14 

As previously mentioned and shown in Figure 
12A, the stylus tip touches the groove walls at 
only two microscopically small points. The friction 
and resulting wear is concentrated at these points. 
This friction causes the gradual wearing away of the 
stylus material at these points, and creates what 
are called "flats". Figure 15A is a front view 
of a sty Ius tip showing these flats. The shaded 
portions are the areas where the stylus material 
has been worn. The amount and degree of wear 
are more apparent when the tip is viewed from 
the side, as illustrated in Figure 15B. This is 
a microphotograph of a microgroove stylus which 
is worn. It may be compared to the new tip shown 
in Figure 15C. 
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Fig. 1SA Fig. 1S8 Fig. 1SC 

Figure 16 consists of three drawings illustrat
ing progressive wear of a sapphire sty Ius tip. 
"16A" shows the amount of wear created through 
3� hours of use on a 12" LP record. "16B" 
represents the flat caused by 5 hours of use. 
"16C" depicts the flat created by 7 � hours of use. 

The gradual· increase in the size of the flat is 
obvious. It is these flats on the stylus tip which 
are the direct cause of greatly increased record 
wear, distortion and reduced tonal range. lust 
how and why this occurs will be explained in detail 
in succeeding paragraphs. Although these flats 
appear on both sides of the stylus tip, the amount 
of wear is not the same on both sides because of 
the side thrust created by the method of mounting 
the tone arm. 

Fig. 1 6A Fig. 168 Fig.16C 
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The amount of recor d damage, distortion, and 
the reduction of tonal range due to worn styli 
increases in direct proportion to the size of the 
flats on the sty Ius tip. Figure 17 shows the cross 
section of the sty Ius tips at the point of contact 
with the record groove. "17 A" is the cross
section of the new tip, "17B" is that of the worn 
tip. We can see that "B" is no longer the perfect 
circle required. It has the worn flats previously 
described. Figure 17C is a view of a stylus 
showing the worn tip as it is about to shave off 
a small portion of the crest of the recorded wave. 
Thus, we can see that this stylus tip has actually 
become a cutting tool, and if continued in use, 
it will eventually take the shape of a miniature 
chisel. Thus, when it is forced from side to side 
it will cut and gouge minute particles from the 
groove walls as it travels. This cutting and gouging 
of wave crests is only one form of record wear. 

Fig. 17A Fig. 178 Fig. 17C 

DUST AND ITS EFFECT ON· RECORDS 

The wearing process is hastened by another 
factor which affects everyone except those few 
who may play and store their records in an air
conditioned room. Figure 18A is amic-rophotograph 
of a section of a brand new record. We can see 
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Fig. l8A Fig. 18B 

that the record grooves are free from dust and 
grit. Figure ISB shows a record which has had 
normal use for one month, but which was care
lessly handled and left exposed to normal room 
dust during the time other records were being 
played . This illustration shows clearly that the 
grooves contain airborne dust and the minute par
ticles which have been worn off both the stylus 
tip and the walls of the record grooves. 

A stylus tip is very much like a ball-bearing, 
with its smooth rounded shape at the point of contact. 
Should we carry this ball-bearing concept further, 
we could ask, "What would happen to the ball
bearing if a handful of sand were thrown into the 
space between it and the moving object it con
tacts?" The obvious answer is .. . . .  GREATLY 
INCREASED WEAR . . ... to the point of destruction! 
This is exactly what occurs when the grooves of 
your record are laden with dust, only more so, 

since the stylus tip does not roll like a ball
bearing. A sty lus tip will actually grind this dust 
into the groves of your valuable records, increasing 
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the abrasive action. Consequently, the wear on 
both the stylus and the record groove are con
siderable. 

STYLUS PRESSURE AND ITS EFFECT 

A third factor affecting both record and stylus 
wear is the downward pressure of the stylus 
tip on the record groove. Obviously, the greater 
this pressure the greater the amount of friction 
generated between the walls of the record groove 
and the sty Ius tip. Increased friction naturally 
results in increased wear. Most modern pickups 
in high quality equipment will "track" or follow 
the record grooves at pressures of from 6 to 8 
grams. However, the original pressure may change 
due to various mechanical conditions. 

The best method of counteracting this factor is 
to check the stylus pressure once a month. Periodic 
checking and correction, when required, can result 
in an increase of record and stylus life up to 10%. 
Most pickup arms have either a screw, nut, or lever 
by means of which the stylus pressure can be ad
justed to the correct value. A number of manu
facturers produce stylus pressure gauges which 
are comparatively inexpensive and simple to oper
ate. Due to their low cost, they can pay for them
se lves very quickly. 

STYLUS WEAR AND REPRODUCTION 

Up to this point our discussions and remarks 
have been confined entirely to the economic aspect 

of record and stylus wear. Now the time has come 

to consider the affect of stylus and record wear 
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on the quality of reproduction. The writer feels 
that this is of equal, if not greater importance. 
The following paragraphs will explain just how a 
worn stylus affects reproduction. Earlier we 
stated that the impressions engraved upon the 
walls of the record groove were actually three 
dimensional duplicates of the sound waves which 
created them, and that the stylus must follow with 
extreme exactitude the variations in these impres
sions. We further stated that this could only be 
accomplished if the original shape of the stylus 
tip was maintained. 

Our next illustration, Figure .19A, shows 
exactly how a new stylus fits into and can follow 
perfectly all of the variations engraved onto the 
walls of the groove. Note that the surface of the 
stylus tip, at the point of contact, is a perfect 
circle and can thus enter any of the engraved 
depressions or pass around any of the engraved 
wave crests. Figure 19B depicts a worn stylus 
tip at the point of contact. The old proverb of 
fitting a square peg into a round hole could have 
been created to describe this condition. As can 
be seen, the worn sty Ius tip will no longer fit 

Fig. 19A 

21 

Fig. 198 



into the engraved depressions since the flat on the 
tip is wider than the opening of the depression. 
Theoretically this should result in a complete loss 
of Signal. But, in actual practice, due to the 
resiliency of the viny lite record material, the worn 
stylus tip is forced part way into the depression 
due to the tremendous lateral pressure. Hence 
some signal is obtained. Since the stylus tip 
obviously cannot follow with "extreme exactitude" 
the variations in the groove, the Signal is nowhere 
near a perfect replic� of the original recorded 
sound wave. The sound produced. with a worn stylus 
has a fuzzy quality which is difficult to define or 
describe, but is definitely unpleasant to hear. 

Stylus wear occurs slowly over a comparatively 
long period of time. For this reason the distortion 
or fuzziness created by a worn stylus is also 
gradual. Therefore, the casual, and often critical 
listener as well, becomes aware that certain in
struments do not sound the way they should. But 
he cannot understand just why. 

The distortion or fuzziness created by a worn 
sty Ius first manifests itse If on the higher pitched 
sounds at the inside grooves toward the center of 
the record. As the flat on the stylus becomes 
progressively larger the distortion becomes notice
able further and further toward the outside of the 
record and at the same time at lower and lower 
pitched tones, until the time when the flat has 
become so large that even sounds in the middle 
register are distorted or fuzzy over the entire 
surface of the record. Unfortunately, when this 
stage has been reached the stylus has already 
been damaging your records for some time. 
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Therefore distortion or fuzziness should under no 
circumstance be used as an early indication of a 
worn sty Ius. 

Distortion created by a worn stylus becomes 
noticeable much sooner on high quality reproducing 
equipment than with less efficient equipment. This 
is because the higher the quality of the reproducing 
equipment the wider the tonal range, and any 
distortion of the high pitched sGunds is immediate ly 
apparent. Since less expensive equipment does 
not reproduce the entire tonal range of the record
ing, it does not reproduce the higher pitched tones 
either. Consequently any distortion of these tones 
remains unnoticed. For this reason the distortion 
and fuzziness characteristic of a badly worn stylus 
shows up much later on less efficient equpment. 

The foregoing paragraph may sound like 
a point in favor of less efficient equip
ment, but it is definitely not so intended. 
The av�rage record collection of any size 
is usually worth more than the equipment 
on which it is used, and includes irre-' 
placeable recordings. Thus, in order to 
protect and preserve these treasured re
cords, the stylus should receive as much 
attention when it is used with a ten dollar 
record player as it does with an expensive 
home music system. Preservation of your 
records should be your most important 
consideration both from the economic 
standpoint, and in order to obtain quality 
reproduction. 
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The forcing of a worn stylus tip into the engrav
ed depressions is the fourth contributing factor 
to record wear and distortion. From Figure 1 9B ,  
we can see just how the sharp edges at the ends 
of the flat can and do remove record partic les 
as they are forced into the groove depreSSions. 
This forcing of the worn stylus against the groove 
walls may also distort the walls beyond their 
elastic limit, which results in additional record 
wear and distortion of reproduction. 

HOW LONG SHOULD A STYLUS LAST? 

We have thus far discovered exactly how a worn 
stylus damages records, causes distortion, and 
affects tonal response. What, then, is the life 
of a phonograph sty lus, and when should it be 
replaced ? The first part of this question is 
rather difficult to answer with any degree of ex
actitude. Asking, "how long should a phonograph 
sty Ius last? " is like asking "what is the life 
of an automobile tire ? "  To answer such a ques
tion even approximately, would require additional 
information, such as, the weight of the car ; the 
speed at which it is usually operated; the type of 
roads over which it will travel; whether gravel, 
dirt, macadam ; the quality of the tire itself, etc .  
Quite a number of variable factors! 

The life of a pickup stylus depends upon at 
least as many variables. ft-mong the factors in
fluencing stylus wear are the material of which 
the stylus tip is made ; osmi.um , sapphire , or 
diamond; the condition of the records with which 
it is used ; and the stylus pressure.  Also of con
siderable importance is the ability of the pickup 
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itseU to follow the impressions engraved upon 
the groove walls with the least resistance to the 
motion they cause. This last factor is called 
"compliance. " 

The second part of the question, "when should 
a sty Ius be replaced? " is not quite as difficult 
to answer, though the answer can only be an ap
proximation. For this answer to be of any value 
to the reader he should be aware of the exact 
conditions under which it was obtained, so he can 

compare and compensate as far as possible for 
his own individual conditions. 

The survey men�ioned in our opening para
graphs was our starting point. This survey was 
conducted through questionnaires to over three 
thousand record users all over the world who were 
interested in high quality music reproduction. 
Among the questions asked were those conc erned 
with the type of stylus in use and how long it had 
been used. ·Space was left for a reply in either 
"months" or "playings" • By far the greatest 
majority replied in " months. "  The type of stylus 
most commonly used on long playing records was 
sapphire. The average length of time it had been 
in use was four months. The reported usage, 
however , varied from one-haH month to as high 
as twelve months. 

The next step in our investigation was taken 
by mail and judicious personal inquiry. The 
questions asked were ; "how many hours per day 
do you play records ? "  " How many days per 
week or per month do you use your record re
producing equipment? " The answers varied a 
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great deal, and they were compiled and averaged. 
The average 'was determined to be eighteen hours 
per month. This figure, when an�yzed, was 
apparently quite logical and did not seem exagger
ated, since it only represented about one-half 
hour's use per evening. The information obtained 
in this manner, when combined with that previously 
acquired, showed that the average sapphire stylus 
mentioned in the survey had already been in use 
for seventy-two hours! To say the writer was 
flabbergasted is putting it mildly! 

The reason for the writer's amazement was 
Simple, since it is obvious how serious the damage 
a sapphire stylus in use this length of time can 
inflict upo.n a record. To make matters worse, 
these sapphire styli were being used even beyond 
the point of serious damage. This despite the 
fact that much publicity has been given and many 
articles written, over the past few years, in both 
consumer and technical magazines by music critics 
and high-fidenlty authorities on the subject of 
stylus replacement. The opinion of these experts 
varied. But all were in agreement that a sapphire 
stylus should be replaced after it had been in use 
between ten and thirty hours on long playing 
records. Even the most optimistic estimates were 
less than half of the seventy-two hour figure in
dicated by the survey. Remember, these styli 
had already been in use for an average of seventy

two hours and still had not been discarded! But 
when does the average person actually discard 
his sapphire sty Ius? 

The writer hit upon an excellent method of 
answering this question accurately. Many of our 
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readers have probably seen the small box o r  
compartment usually placed at, or close by, the 
microscopes used today by most reputable dealers 
for stylus inspection. These boxes or compartments 
are usual ly labeled "Needle Graveyard" and are 
used to deposit worn styli discarded by the customer 
after he purchases a replacement. What simpler 
method could there be to find exactly when the 
average stylus is discarded than to check the 
contents of these "Needle Graveyards?" Anumber 
of dealers in and around New York were extremely 
cooperative in saving these discarded styli. 

In short o rder the· writer became the proud 
owner of over six hundred worn, discarded styli 
of varying sizes, shapes, and types. Sorting these 
left three hundred and nine sapphire styli of the 
type under discussion. Our next step was to de 
t�rmine, if possible, just how long these particular 
styli had been used before they were discarded. 
Obviously, we could not question the former 
owners, nor could the dealers who had supplied 
the discarded sty Ii be of any assistance in this 
direction. 

The only manner in which we could find out 
approximately how long these discarded styli had 
been used was to determine the amount of wear 
by actually measuring the size of the flats. By 
deliberately wearing a new stylus to the same de
gree of flatness and accurately timing the operation 
we were able to determine, by comparison, the 
length of time the discarded styli had been use d. 
This led the writer to conduct the series of tests 
which are presented in detail on the following pages. 
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LIFE TESTS OF SAPPHIRE STYLI 

Before becoming involved in the actUal tests 
we might simplify matters by briefly describing 
the measuring devices used. Two microscopes 
were employed, the first similar to the type used 
by dealers to check customers' styli. To this 
microscope we added a precision positioning stylus 
holder, as can be seen from Figure 20A, and a 
delicate measuring device calibrated to ten thou
sandth of an inch. (1/10,000"). The second 
microscope was a standard laboratory binocular 
type which was also altered to include both the 
positioning device and the means of precision 
measurement, as shown in Figure 20B. 

Fig.20A Fig. 20B 

TEST MICROSCOPES 
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Looking through either -
of the microscopes would 
show a view of the sty Ius 
under test such as is 
shown in Figure 21. As 
can be seen, the precision 
measuring scale is su

perimposed upon the 
image of the stylus. 

Fig. 21 

Our first step was to measure the discarded 
styli and determine the average size of the fl�ts 
which prompted replacement. When these tests 
were �ompleted we found the sizes of the flats 
varied - considerably ... a fact which was expected 
and can be accounted for by the variation in the 
equipment with which the styli were used, the 
condition of the records, and the listeners' ability 
to recognize distortion in its ear ly stages. The 
first signs of distortion, as explained previously, 
manifest themselves at grooves closer to the center 
of the record and on the higher pitched tones 
made by violins, flutes, piccolo, etc. However, 
on all styli usually used with better grade pickups, 
the tests showed an amazing similarity in the 
amount of wear which had caused replacement. 

This similarity indicated that the average 
person (at least those who contributed to the 
survey, who we firmly be lieve are representative 
of the record playing public) was using a high 
degree of distortion as the indication of the time 
to change styli. Our tests will show just why dis
tortion and fuzziness in reproduction must not 
be used to determine stylus wear. 
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Our next step was to obtain a number of 
records of the 33 1/3 RPM long playing variety. 
Since very few people use all new records for 
any length of time, it was necessary to augment 
this collection with an equal number of used 
records from various sources. This was done 
in order to parallel "home use" conditions as 
closely as possible. These used records were 
employed since there is a considerable difference 
between the stylus wear caused by new and used 
records. This is caused by the additional friction 
created by particles worn from the groove walls, 
by airborne dust, and by the material worn from 
the stylus itself, all of which become embedded 
in the groove walls. 

, Three popular brands of pickup cartridges 
were employed in our tests. All were used an 
equal number of times, alternately on a Garrard 
record changer, then on a Thorens single record 
player. The two different types of instruments 
were employed since both are used by the record 
playing public and because we were interested in 
duplicating average conditions as closely as 
possible. 

The first tests included six different car
tridges and styli of each of the three most popular 
brands. All styli were sapphire. Stylus pressure 
was kept at 7 grams on all tests. The results of 
this section of the tests were plotted on three 
separate sheets of graph paper, one sheet for 
each of the brands of cartridges used. This was 
done in order to ascertain the difference in 
stylus wear caused by the various brands of 
cartridges due to mechanical differences. Since 
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we had reduced the variable factors to two (mech
anical differences, and any possible variation in 
the styli themselves), the results, as it later turned 
out, were fairly indicative of the average amount 
of wear which could be expected from styli in 
these brands of cartridges, with certain exceptions. 
The reason for these exceptions was later dis
covered and compensation was made. 

The same tests were repeated with another 
group of new and used records. The cartridges 
used previously were again used, but new styli 
was substituted. The results closely paralleled 
the initial tests and served to supply us with addi
tional figures for our average. 

A third set of tests were made, this time using 
all Columbia releases for the "new" records, plus 
an equal quantity of used records. Brand new 
styli were again employed. This series of tests 
differed from the previous two in that a stylus 

.was used for a predetermined number of hours to 
obtain what we expected would be a specific amount 
of wear. The number of hours a stylus was used 
was obtained from our chart of average wear. This 
series of tests worked out rather well to within 
a tolerance of 12%, but still included the exceptions 
previously mentioned. The reason for this toler
ance was unquestionably due to stylus variation. 
The results of this test were combined with the 
figures obtained previously and a new average 
charted, which is shown in Figure 22. 

We had, to the best of our ability, reduced 
the variable facfurs to a minimum through the 
use of various brands of records, pickup cartridges 
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AVERAGE SAPPHIRE STYLUS WEAR. 

Fig. 22 Average Wear of Sapphire Styli 
Showing Flats in Thousandths of an Inch Measured 

in Hours of Use 
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and styli. The results, of course, would have been 
more conclusive had we been able to include every 
pickup cartridge, arm, stylus and record changer 
or player manufactured. But this would have been 
an impossible task. 
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We feel the average result obtained from our 
tests is fair and truly indicative of sapphire stylus 
wear under average conditions encountered in the 
home. However, to still further increase our 
chances of obtaining a true average, and to obtain 
the styli for the illustrations which follow, we ran 
another series of tests. The records used were 
the three groups which were originally new when 
employed in our previous tests. By this time 
they were all in "used" condition. Of course, 
new styli were again used. The results fell into 
a now familiar pattern. We could now definitely 
state that a certain number of hours of play on 
the equipment used resulted in a specific and 
predictable degree of stylus wear. To utilize 
the information thus far obtained, we must now 
return to the results of our survey and first in
vestigation. 

The styli obtained from the "Needle Grave
yards" had an average measured flat of 2.3 
thousandths of an inch. From the chart in Figure 
22 we can see that in order to obtain this amount 
of wear

· 
a stylus must be used 500 hours under 

the test conditions. The writer mentioned ear lier 
that he was flabbergasted to discover that sapphire 
styli were still in use after 72 hours of play! 
Now can you imagine his reaction to these find
ings? It was this information which caused him 
to write this booklet and inspired the first two 
·paragraphs which we repeat here, since they 
now take on new meaning and importance. 

"A recent survey has shoum that the most 
neglected portion of record reproducing equip
ment is the phonograph needle or stylus as it is 
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more properly called. Oddly enough, in the entire 
phonograph system, it is this component which 
is subjected to the most wear and is most likely 
to be mishandled. 

This survey and the investigations which fol
lowed also indicated that inadvertently the vast 
majority of listeners were severely damaging their 
valuable collections through the continued use of 
worn styli. This 'is not a trivial matter, if you stop 
to calculate the financial investment you have made 
in your record collection. For the serious listener 
it usually runs into many hundreds or thousands 
of dollars. And in many cases it involves irreplace
able recordings. Secondly , and of equal importance 
to the writer, is the fact that these same listeners 
are not enjoying the full tonal quality which their 
equipment and records are capable of producing. 
In addition, they are actually introducing consider
able distortion into otherwise excellent music re
producing systems. It was amazing to discover 
that even those who, in order to obtain realistic 
reproduction, had acquired expensive radio-phono
graph and high-fidelity reproducing equipment, 
were not entire ly aware of the important part played 
by the stylus in record reproduction. Through 
ignorance or oversight this important matter is far 
too often neglected". 

Our next group of photographs serves to illus
trate pictorially the progressive wear of the styli 
used in our fourth series of tests. The first 

microphotograph shown (Figure 23) is that of a 
new and unused .001" microgroove sapphire stylus 
and is shown as a convenient means of comparison 
with the illustrations of worn styli which follow. 
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Fig.23 Microphotogroph of 0 New, Unused Microgroove 
.001" Sopphire Stylus 

Figure 24 is a microphotograph of a sapphire 
stylus tip which was used for 3� hours. A stylus 
with a flat of this size (.00075"), while it can and 
does produce distortion perceptible to a highly 
trained ear under test conditions, is still quite 
satisfactory for use and has not yet reached the 
stage at which it should be replaced. 
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Fig. 24 Microphotogroph of a SapphireStylus Tip with 
.00075" Flat Used for 3 1/2 Hours (Stylus "8" on Fig. 23) 

Figure 25 is a microphotograph of one of the 
sapphire test styli which was used for 7 � hours. 
A stylus tip showing this amount of wear (.001" 
flat) will create distortion of the higher pitched 
tones at the inner grooves of the record. The 

disto"rtion created by a flat of this size is particu
lar ly noticeable on a violin solo, a soprano, a 
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Fig. 25 Microphotograph of a �.;pphire Stylus Tip with 
.001" Flat. Used for 7 1/2 Hours (Stylus "c" on Fig. 22) 

flute, or on any of the higher pitched instruments. 
At this point, the flat is well defined and can easily 
be seen on your dealer's inspection microscope. 

Figure 26 is a microphotograph of another 
sapphire test sty Ius. It was used for 17 hours and 
has a flat of .00125". By comparison with Figure 
25:, we can see that, in addition to the flats at 
the sides of the stylus, there is now a flat at the 
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Fig. 2(» Microphotograph of a Sapphire Str,lus Tip with 
.00125" Flat. Used for 1 7  Hours (Stylus • D" on Fig. 22) 

very tip, indicating that the flats at the sides 
have become sufficiently large to permit the tip 
to ride the bottom of the groove and to wear in 
this manner. A sty Ius tip worn to this degree 
is no longer completely controlled by the groove 
walls as it should be, and causes additional dis
tortion. lust how this stylus tip fits into a 
record groove is shown in Figure 27 A. Figure 
27B may be used for comparison. since it shows 
how a perfect tip should fit into a groove. Thus 
we see that a perfect tip should not and does not 
touch the bottom of the groove. 
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Fig. 27 A Sides of Styles Worn So 
That Tip Touches Bottom of Groove 

Fig. 27B How Perfect Stylus 
Fits Into Record Groove 

Another manifestation of this amount of wear 
is considerably increased noise level in reproduc
tion. This is because the stylus tip is in contact 
with the' particles of dust and grit lying at the 
bottom of the groove. The effect of dust and 
grit on the noise leve I of a record can be easily 
understood when we stop to realize that even the 
granular structure of the record material itself 
affects surface noise: This is one of the reasons 
that older shellac records are noisier than the 
vinylite or styrene records, even when new. The 
shellac base material is not uniform in structure 
but is built up of small grains. These grains; 
pressing against the sty Ius tip as the record 
rotates, create random impulses which are trans
lated as noise. Dust, grit and stylus particles 
are often many times as large as these grains of 
shellac, and consequently affect reproduction to 
an even greater extent. This amount of wear on 
a stylus tip is the absolute maximum which should 
be tolerated when the quality of reproduction is 
important. A flat of this size also creates a con
siderable amount of record damage each time 
the sty Ius is used. 
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Our next illustration, Figure 28, is a sapphire 
sty Ius tip with a flat of .0015 inch and repre
sents 38 hours of use. A comparison with Figure 
26 will show clearly the increased amount of wear. 
This degree of wear results in reduced tonal 
response, high noise level, greatly increased dis
tortion and considerable amount of record wear. 

Fig. 28 Microphotograph of a Sapphire Stylus Tip Used for 38 Hours 
( Sty l u s fleU on Fig. 22) 
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From this point onward wear continues until the 
stylus tip begins to "shoulder over" as shown in 
Figure 29A. As can be seen by a comparison 
with Figures 27A and 27B, the tip can now make 
contact with the record groove at five points; 
two at the surface ,of the record, one at the bottom 
of the groove and the two proper contacts, the 
side walls of the groove . This obviously results 
in another' substantial' increase in distortion and in 
noise level, since the stylus now may be affected 
by the dust partic les and tiny irregularities on 

the surface of the record. Needless to say, a 

stylus should be replaced long before this'amount 
of wear is reached. A microphotograph of a 
stylus tip illustrating this degree of wear is 
shown in Figure 29B. 

Fig.29A Badly Worn Stylus Tip Fig.29B Microphotograph of a Badly 
Worn Sapphire Stylus Tip 

LIFE TESTS OF DIAMOND STYLI 

Our next series of tests was made on diamond 
tipped styli. However, before discussing these 
tests we should dispell one popular fallacy. DIA
MOND STYLI DO NOT DAMAGE RECORDS! This 
relatively common misconception apparently stems 
from the fact that the diamond is the hardest 
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material known to man. "Look," people say, "at 
what a diamond does to glass, " and a record 
is not as hard as glass. True, but to cut or scratch 
glass a diamond must have a point or a cutting 
edge. A diamond stylus tip, like its sapphire 
counterpart, has a smooth rounded tip like a ball 
bearing. When a diamond tip is used it is ex
tremely difficult to change this shape due to the 
hardness of the material. The diamond is ninety 
times as hard as the next hardest material. 

The results of our next series of tests on 
diamond tipped styli are illustrated in Figure 30. 
This chart shows that the life of a diamond stylus 
tip is much greater than the useful life of the 
sapphire tips we have been discussing. The ex
treme hardness is one reason for this. But, in 
addition to the greater hardness of the diamond 
tip, there are two additional reasons for its longer 
useful life. However, they are both a function of 
the hardness factor. 

A smooth surface finish is important on a 
sty Ius tip, since the smoother the surface the 
lower the friction between the tip and the record 
groove. Obviously, the lower the friction the less 
is the amount of wear on both the stylus tip and 
the record. You can wear wood much more 
quickly with rough sandpaper than with fine sand
paper. The same applies to styli . Due to its 
great hardness, the diamond can be polished to 
a higher degree than any other substance. A higher 
polish results in a smoother finish, which greatly 
reduces friction. 
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Fig. 30 Average Wear of Diamond Styl i Showing Flats in Thousandths 
of an Inch Measured in Hours of Use 

We have found that one of the chief causes of 
record and stylus wear is abrasion caused by the 
material worn from the stylus itself. These 
particles worn from the tip become lodged in the 
record groove and act as an abrasive which ac
celerates the wear on both the record and the stylus 
tip. The diamond, being harder than other stylus 
materials does not wear as rapidly and consequent
ly does not bring about the deposit of as many 
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particles in the record grooves. This results in 
less abrasion and consequently less wear. 

Before conducting our tests on diamond tipped 
styli we followed the same procedure which was 
used to determine the point at which the average 
person replaced his sapphire stylus. This time, 
however, we collected only discarded diamond 
styli. Expecting the same degree of wear as we 
found on the discarded sapphire sty Ii previously 
tested, we were pleasantly surprised to discover 
the average point of discard was much lower . 
The average flat measured .00145". 

We can offer only one explanation for this 
wide difference in the discard point between 
sapphire and diamond tipped styli. When a dia
mond tipped stylus is acquired the user has usual
ly become aware of the possible record damage 
and the distortion created by a worn stylus tip. 
And he is more careful and replaces his stylus 
more frequently. However, even this amount of 
wear, (.00145" flat) as we have previously dis
covered, results in distortion, increased noise 
and excessive record wear. 

The tests we conducted on the diamond tipped 
sty Ii were essentially the same a s  those previously 
described in the section on sapphire styli, but 
obviously took much longer. However,· with the 
aid of an additional record changer and record 
player the tests were completed with the results 
shown in Figure 30. Again, it is obvious from 

. Figure 22 that the life of a diamond tipped stylus 
is considerably greater than its sapphire counter
part. 
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From Figure 30 we find that to create a flat 
on a diamond tipped stylus which is equal in size 
to the one shown in Figure 31 (.00075") the aver
age use required was 143� hours against 3� hours 
for the sapphire under the same test conditions. 

Fig_ 31 Microphotograph of a Diamond Stylus Tip 
After 143 1/2 Hours of Use (ifF" on Fig_ 30) 

To obtain a flat of the size illustrated in Figure 
32 (.001") on the diamond stylus required 307 � 
hours use. The creation of a flat of .00125" 
required the playing of a diamond stylus for 697 
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Fig. 32 Microphotograph of a Diamond Stylus Tip 
Aft., 307 1/2 Hours of Use (UF" on Fig. 30) 

hours. A flat of this size is illustrated in Figure 
33. Figure 34 illustrates a flat of .0015" that 
would require 1538 hours of average use with a 
diamond tipped stylus. This degree of wear re
sults in reduced tonal response, high noise level, 
greatly increased distortion and a considerable 
amount of record wear. 
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Fig. 3 3  Microphotograph of a Diamond Stylus Tip 
after 697 Hours of Use ("H" on Fig. 30) 

The preceding tests have proved conclusively 
the superiority of the diamond tipped stylus, both 
from the standpoint of economy and the quality 
of reproduction over a given period of time. How
ever, most important, regardless of which stylus 
material is used, the stylus should be replaced 
before any distortion of the reproduction becomes 
noticeable to the listener. 
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Fig. 34 Microphotograph of Diamond Stylus Tip 
After 1538 Hours of Use ("1" on Fig. 30) 

The charts and microphotographs shown in 
this booklet, when proper ly utilized, will enable the 
reader to increase the life of his record collection, 
obtain better repr�duction and reduce background 
noise. The charts shown in Figures 22 and 30 
should be preserved and used continuously as a 
guide to indicate when to have your stylus in
spected at your dealer's. All microphotographs 
of worn styli (Figs. 23-34) have been purposely 
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made oversize to facilitate .comparison with the 
image you see in your dealer' s inspection micro
scope. There is no longer any need to resort to 
guesswork. Even the untrained observer can 
judge accurately the condition of his stylus. The 
effects created by the various degrees of wear 
have been fully explained in detail. 

DUST AND GRIT 

The presence of dust, grit and particles worn 
from the stylus tip itself not only can damage your 
records and reduce stylus life but as we have 
discovered may even affect tonal response . An 
analysis of the "dust" removed from a number of 
stylus Ups, which had been used on dirty records, 
showed that it consisted of approximately; 12% 
jagged silica particles, 35% osmium, sapphire, 
or diamond dust, depending of course upon the 
stylus used, 40% miscellaneous particles, includ
ing soot, grit and particles worn from the record 
groove itseH. The remaining 13% consisted of 
flocculated fibers and lint. The sty Ius tip could 
not, of course, remove those particles which had 
already become embedded in the groove walls. 

From this analysis, we can see that almost 
60% of the extraneous material removed from the 
stylus tip, and consequently the record groove, 
is harder than the comparatively soft record 
material and, therefore, is capable of scratching 
and damaging it. This material in the record 
grooves · also increases the amount of friction 
between the stylus and the record groove as we 
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have found. Increased friction results in increased 
wear on both record and stylus and also increases 
the amount of static-electricity generated. 

Most plastics are insulators and tend to re
tain the static charge which is a product of their 
chemical composition. The friction created be
tween the stylus tip and the groove accelerated 
the generation of this static electricity. Even 
the friction generated by slipping the record into 
its jacket increases the static electriCity. From 
the foregoing paragraphs we can see just how 
closely allied are dust, grit and static-electricity 
in creating the excessive record and stylus wear. 
Consequently, we have devoted the remainder of 
this booklet to this important subject. 

Dust was previously mentioned among the 
factors contributing to excessive record and stylus 
wear. However it was not until our first stylus 
wear tests were well under way that we fully 
realized its tremendous effect. Dust and grit in 
the record grooves were found to be the sole 
cause of the exceptional amount of wear encoun
tered in certain of our test sty Ii. 

These findings led to an additional series of 
tests on both sapphire and diamond styli to deter
mine to what extent, dirt and grit lodged in the 
record grooves affected record and stylus life. 
Firstly, brand new records were used to create 
wear on one group of styli. A second group was 
worn with used records. A third group of styli 
were then worn with clean used records, and a 
fourth group with used records whicli had not 
been cleaned. 
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Our tests conclusively showed that both air
borne dust and dust worn from the stylus tip 
itself are the greatest cause of excessive record 
and stylus wear. Complete removal of dust and 

rit from the record rooves resulted in increases 
of uR to 6 in the useful life of both records and 
styli. 

Many methods have been devised and impro
vised to , combat the problem of dust on records 
and to reduce its effect on wear and reproduction. 
However,  none of these methods were ever com
pletely effective, and they all passed into oblivion 
with one exception, the so called c leaning pad. 
Unfortunately this device is in general use today 
despite the fact that it does not clean records! 
A record pad can actually damage records by 
scratching them and grinding microscopic particles 
of dust and grit into the grooves. 

In addition to causing excessive wear of records 
and styli, these dust particles also increase the 
noise level of the record in the following manner. 
Since the partic les of �st and grit are often as 
large as the recorded impressions in the record 
groove which create the sound, it is obvious that 
they too will affect the stylus movement, thereby 
causing random impulses which are translated 
as noise. This increase in noise level due to dust 
and grit is the biggest contributing factor to the 
hissing sound commonly and mistakenly referred 
to as needle scratch. 

The dust problem is further aggravated by the 
fact that the new vinylite base records actually 
attract dust and retain it, due to their electro-
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static properties. This phenomenon can easily be 
demonstrated by briskly rubbing a record with a 
soft c loth, then holding it over an ashtray. You 
will see the ash particles actually jump to the
record and c ling to its surface. Dust in the air 
and grit are attracted to the surface of your 
records in the very same manner. 

_ From our foregoing remarks it should be ob
vious that any amount of time expended and any 
care used in the handling, storage and c leaning of 
your record collection is more than repaid in 
better reproduction and greatly increased record 
and stylus life. 

Figures 35A and 35B illustrate the only proper 
methods of handling records. The grooved section 
should never be touched, since the skin oils and 
grease from the hands is transferred to the record, 
causing any airborne dust to adhere to the spot 
or area touched. Between the e lectrostatic at
traction of the record and the natural affinity of 
dust and grit for grease, the grooves in the area 

F i g. 3 S B  
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touched soon become dust laden and consequently 
noisy. Figure 32 illustr ates this fact. The micro
photograph shows to what extent dust has adhered 
to a thumbpr int which has made the area greasy. 

Figure 35B also illustrates the proper method 
of inserting or removing a record from its dust 
jacket. By holding the j acket against the body 
and squeezing it, the cardboard will pop open and 
in this manner prevent any dust and grit which 
may be lodged inside the dust cover from contacting 
and sc ratching the record surface.  This is particu
lar ly important with long playing records, since 
the grooves are not cut as deeply as the older 
78  RPM discs, and slight scratches on the surface 
become quite noticeable aurally since they may 
deform the groove walls as illustrated in F igure 
36 . To combat this not inconsiderable cause of 
scratC!hed records, one of the stylus manufacturers 
has made available a polyethylene record bag. 

F ig.  36 M i cr o photogra ph of 
Scra tc hed R ecord 
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• 
C leaning records has been a highly contro-

versial subj ect since the invention of the phono
graph. When the average person bothers to c lean 
records it is usually done as shown in Figure 37. 
The record is wiped with a slightly damp c loth 
on the assumption that the c loth will pick up the . 

dust and the dampness will e liminate the electro
static charge. This method of c leaning does ac
complish these functions to some extent. But so 
does a whale oil lamp give light. What actually 
does occur is ; the c loth picks up some of the 
dust and grit. The remainder, however , is ground 
into the grooves by the rubbing action. The damp
ness of the c loth does reduce the e lectro- static 
charge, but only temporar ily, since it quickly builds 
up again as the record dries.  However any at
tempt to clean records is commendable and even 
a poor c leaning is better than none. 

Completely removing dust and grit from a 
record is not a simple problem. A number of 
factors must be considered. F irstly, the c leaner 
must not contain any fatty or gummy substances 
which tend to remain in the engraved depressions 
in the record groove . Secondly, the c leaner must 
complete ly penetrate these same depressions and 
remove any dust or grit they may contain. Thirdly, 
the c leaner must not affect the record material 
itself in any manner . 

As we have discovered, dust or dirt when 
examined under a microscope consists of grease, 
stylus particles and other abrasive material, and 
floc culated so lids which resemble wool fibers 
covered with a soft waxy substance. A good 
cleaning compound by its dispersive action should 
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deflocculate the latter by breaking up the fibers 
and creating a colloid or j elly- like suspension 
of the remnants. It should also emulsify the grease 
in a manner similar to that by which butter is 
suspended in minute globules in milk. 

Ordinary household soap would provide this 
cleanSing action after a fashion, but due to the 
fatty substances which would remain in the record 
gro,oves it should not be used for this purpose. 
However, chemicals have recently been discovered 
which are far superior to soap in providing the 
submicroscopic c leanSing action that is required. 
The author recently received a sample of one .of 
these and tested it thoroughly. The obvious re
sults of its use were a considerable reduction 
in the noise level, and records which even looked 
clean to the naked eye. Further examination of the 
treated re cord under a microscope showed that 
the grooves actually were immaculately clean. 
C lean grooves, as we have found, result in greatly 
reduced record and stylus wear. 

Once the dust and grit have been removed 
from the record grooves we strongly recommend 
the use of one of the anti- static agents available 
at your dealer ' s, . since. their repeated use will 
prevent the attra-ction of airborne dust or grit . 
However,  there are two qualifications. No anti
static agent should be used which results in a 
sticky residue . The second qualification is that 
the record be recoated as often as is necessary 
since none of the anti- static agents have a per
manent effect. A Simple test is to coat an un
important record and every few weeks thereafter 
hold it over an ashtray, when the record starts 
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to pick up ashes it should be recoated. This test 
will roughly determ ine the effective life of your 
favorite anti- static agent. The importance of 
anti - static properties is indicated by the fact 
that most of the recora companies are searching 
for some method of incorporating this feature 
into the manufacture of their records.  
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