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This invention relates to extending the playing 
lives of unicrystalline corundum phonograph 
needles, especially needles of the composite type 
wherein a small unicrystalline corundum point 
is secured in the end of a Shank of different ma 
terial, such as metal or plastic. - - - 
Composite phonograph needles having uni 

crystalline corundum points, such as natural or 
synthetic ruby and Sapphire, have been used 
extensively in recent years. Because of their 
great hardness such needles theoretically should 
have extremely long playing lives. It has been 
found, however, that ruby and Sapphire needle 
points are quite erratic in behavior, some having 
relatively long lives and others failing in Service 
after only relatively short periods. When pre 
mature failure occurs it is usually by the Spalling 
or chipping of particles from the needle points 
rather than by ordinary abrasion. This problem 
has been of considerable concern in the art of 
sound transcription, but attempts to solve it met 
with little success prior to the present invention. 
The principal object of this invention is to 

extend and make more uniform the playing lives 
of phonograph needles having unicrystalline co 
rundum points. 
In the drawing:. 
Fig. 1 is a schematic perspective view showing 

a corundum phonograph needle point in playing 
position on a phonograph record, the size of the 
needle point being considerably exaggerated; 

Fig. 2 is an enlarged side elevational view, 
parts being in section, of a composite phonograph 
needle mounted in playing position in a phonor 
graph tone arm; and 

Fig. 3 is an enlarged front elevational view of 
the phonograph needle shown in Fig. 2. 
We have found, surprisingly, that the life of 

a composite sound reproducing needle N having 
a unicrystalline corundum point can be 
lengthened considerably by properly positioning 
the needle on a laterally modulated record R. So 
that two conditions are observed with reference 
to the crystallographic c-axis C-C of the needle. 
point. Condition No. 1 is that needle point 
should be maintained in such a position during 
the playing of a record R that its c-axis C-C is 
approximately parallel to the record. Condition 
No. 2 is that the cg plane, defined by the c-axis 
c-c and the longitudinal axis g-g of the needle 
point, should be approximately tangent to the 
spiral groove 3 of the record wherever the needle 
is in contact with the record (approximately nor 
mal to the record radius). 
... As a practical commercial matter, it is not 
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possible to fulfill both of the above conditions 
perfectly on all needles, but a variation of plus 
or minus 15 degrees in either or both conditions. 
can be tolerated without sacrificing much in the 
uniformity and extent of life of the needles. 
The necessity for observing both of the above 

described conditions is emphasized by the follow-. 
ing. results of a series of accelerated life tests. 
conducted on a large number of composite needles 
with sapphire points mounted in metal. Shanks 
and carried in a tone arm which exerted a needle 
force of 1% ounces on disc type record R. 

A. Of the needles which were so mounted that 
both of the above described conditions No. 1 and 
No. 2 were observed within plus or minus 15 de 
grees, 88% - were still in satisfactory condition 
after 300 minutes of playing time. 

B. Of the needles which were so mounted that. 
the c-axis C-c was approximately parallel to the 
record within plus or minus 15 degrees (condi 
tion No. 1), but that the cg plane Was inclined at 
an angle of more than 15 degrees to the tangent 
to the record groove, only 50% were still in sat 
isfactory, condition after 300 minutes of playing. 
time. . . . . . . . . . . . . . . 

C. Of the needles which were so mounted that, 
the cg plane was approximately tangent to the 
record groove within plus or minus 15 degrees 
(condition No. 2), but that the c-axis C-C. Was 
inclined at an angle of more than 15 degrees to 
the record, only 30% were still in Satisfactory. 
condition after 300 minutes of playing time. 

D. Of the needles which were so mounted that, 
neither of the above described conditions No. 1 
and No. 2 was observed within plus or minus 15 
degrees, only 10% were satisfactory after 300 
minutes of playing time. Many of the unsatis 
factory needles failed after much less than 300. 
minutes, in several instances lasting for less than 
30 minutes. - - 

... In all of the above tests, the points of the un 
satisfactory needles were too badly chipped or 
spalled to be used longer. 

Deviations of the c-axis c-C and the cg plane 
of more than 15 degrees from one or both of the 
two critical conditions No. 1 and No. 2 cause a 
sudden large decrease in the percentage of Sat 
isfactory needles. For example, of a group of 
needles wherein the deviation from the optimum 
of one or both conditions Was between 15 and 30 
degrees (but neither condition greater... than 30. 
degrees), only 67% were satisfactory in life tests 
comparable to those described above. 

It is apparent that on an extra large disc type 
55 record or on a record where the radius of the rece. 

  



3 
ord groove is infinitely large, for example a re 
cording tape, tangency of the cg plane to the 
groove is then for practical purposes identical 
With parallelism to the groove and condition 
No. 2 is fulfilled by positioning the needle point 
So that the cg plane is parallel to the record 
grOOWe. 
The average user of phonograph needles has, 

no facilities for determining the position of the 
c-axis in a corundum needle point. To make 
available to the public the advantages of our ina 
vention, therefore, it is essential for the manu 
facturer of phonograph needles to mount the 
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4. 
in the tone arm T before the phonograph leaves 
the factory, the Set Screw may not be accessible 
to the purchaser, or some securing device other 
than a Set Screw may be employed. In Such a 
phonograph the manufacturer. So mounts the 
ineedle that the cg plane of the torundum point is 
approximately tangent to the edge of the turn 
table 23 when the point is aligned with the edge, 

10. W. 

ing of the needlepoint when a record is placed on 

Corundun needle point in a shank 5 in such 
a way that conditions No. 1 and No. 2 will necess 
Sarily be observed by the ultimate consumer when 
he mounts the needle in his tone arm or pick-up 
T. This is done by providing each needle N with 
a Suitable index so disposed with reference to the 
Cg plane of the point and the c-axis direction 
of the point that when the needle is positioned 
in a phonograph tone arm. With the index in a 
position determined by a prearranged code of in 
Structions the cg plane is approximately tangent 
to the groove or Sound track 3 of a record R, to 
be played, and the c-axis c-c of the point is ap 
proximately parallel to the record. Any suitable 
index may be used, for example an indentation, a 
Surface mark, or a hole. 
A convenient and practical index is the set 

Screw Seat of the needle which generally is a flat 
tened side of the needle-shank as shown at 7 in 
Fig. 2. In most modern phonographs the needle 
Set Screw 9 is located horizontally in the ex 
treme end of the tone arm T, and the needle sock 
et 2 is inclined at an angle of about 65° to the 
record R. in the direction of record rotation. In 
most cases, therefore, the proper positioning of 
the needle is assured when the corundum point 

is So set in the lower end of shank is that the 
Cg. plane of the point approximiately bisects the 
set Screw seat. 7, as shown in Fig. 3, and the 
C-axis: C-d forms an angle of about 65 with the 
longitudinal axis L-L of the top portion of Shank 
5 on the side of the longitudinal axis remote 
fron set screw seat T. 
Many different shapes of set screw seats can 

be used, such as flat, concave, grooved, or 
V-shaped. However, the usual set screw seat is 
flat as shown at , so that the proper setting of 
most needle points in their shanks requires' that 
the cg plane be approximately normal to such a 
flat Seat. 
When an index as described above is provided, 

proper positioning of the needle point on the rec' 
OFd is independent of the needle shape. Both 
straight needles and needles having simple, and 
complex curvatures can be positioned properly. 

In the case of the popular S-shaped needles, 
. Such as the needle N illustrated in Fig. 2, the 
plafie of the S-curve is normally maintained ap 
proximately tangent to the record groove f3 
When the needle is in playing position. In such 
a needle the advantages of the present invention 
are provided by So setting point in Shank 5 
that the cg plane approximately- parallels the 
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plane of the S-curve and the c-axis.c-clies at 
about 65 to the longitudinal axis I-I of the 
upper portion of shank 5 on the side of axis 
L-E, remote. from point. . Proper positioning 
of the needle point is obviously independent of 
the location of the set Screw seat, on such a 
needle. 
When the needle is of the so-called permanent 

type which a phonograph manufacturer-mounts 

O. 

5. 

and the c-axis C-C is approximately parallel to 
the top of the turntable. Thus, proper position 

the turntable is assured. 
We claim: . . f 
l: A phonograph needle comprising a shank 

having-a-set screw seat on a side adjacent the 
top thereof; and a unicrystalline corundum point 
carried by said shank at the bottom thereof, said 
point being so positioned that the cg plane of 
Said points approximately bisectS Said seat, and 
that the c-axis of said point and the longitudinal 
axis of the top portion of Said shank form an 
angle of about 65' With One, another on the side 
of Said longitudinal axis remote from said seat. 

2. A phonograph: needle conprising a shank 
having a flat Set Screw seat on a side thereof 
adjacent the top thereof; and a unicrystalline 
Gorundum point carried by Said shank at the 
botton thereof, Said point being so positioned 
that the cg plane of Said point is approximately 
normal to Said fiat Seat, and that the c-axis of 
Said point and the longitudinal axis of the top 
portion of Said Shank form an angle of about 65° 
With One another on the side of said longitudinal 
axis remote from said flat seat. 

3. A phonograph needle comprising a shank 
having a plane. Sacurve, and a unicrystalline 
corundun point carried by said shank at the 
botton thereof, Said point being so positioned 
that the cg plane of said point parallels the plane 
of Said S-curve, and that the c-axis of said point 
and the longitudinal axis of the top portion of 
Said Shank form an angle of about 65° with one 
another On the Side of Said longitudinal axis re 
note from Said point. 

4. A phonograph needle comprising a shiaiik 
having a top for insertion in the tone arm of a 
phonograph and a unicrystalline corundum point 
at the bottom of said shank, said needle hav 
ing ai index thereon. So disposed. With reference, 
to the cg...plane of Said point and the c-axis posi 
tion of Said point that when said: needle is posi-. 
tioned in a phonograph tone airn with said index 
i? a position determined by a prearranged code, 
the cg plane of Said point is approximately 
tangent to the Sound track of a record to be 
played, and the c-axis of Said point is approxi 
imately parallel to such record. 

5. In a phonograph having a rotatable record 
table and a tone arm having a needle socket, a 
needle adapted to cooperate with a record on 
Said table, Said, needle comprising a shank ex 
tending upwardly. into Said socket and a uni 
Crystalline corundum point at the bottom of said 
Shank, Said point being SO positioned that the G 

5 axis thereof is approximately parallel to said 
table, and that the cg plane of Said point is 
approximately tangent to the edge of said table, 
When Said point is aligned with said edge. 

6. In Sound reproducing apparatus having. a. 
pholiograph record provided with a solind track, 
a linicrystalline Corundurn phonograph needle 
having a point riding in Said Soundtrack, the eg 
plane of Said needle being approximately tangent. 
to said sound track at the point of contact of 
said needle with said record, the c-axis of said 
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needle being approximately parallel to Said re 
Ord. is 

7. In sound reproducing apparatus having a 
rotatably mounted disc type phonograph record 
provided with a spiral Sound track, a unicrystal 
line corundum phonograph needle having a point 
riding in Said sound track, the cg plane of Said 
needle being approximately tangent to Said Sound 
track at the point of contact of Said needle with 
Said record, the c-axis of Said needle being ap 
proximately parallel to Said record. 

8. In a phonograph having a rotatable record 
table and a tone arm carrying a needle adapted 
to cooperate with a record on Said table, Said 
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needle comprising a unicrystalline corundum las 
point, the cg plane of Said point being approxi 
mately tangent to the edge of Said table when 
Said point is aligned With Said edge, and the c 
axis of said point being approximately parallel 
to Said record. 

JOHN F. PELTON, 
THOMAS F. HART. 
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