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1. 

This invention relates to a phonograph needle, 
and more particularly to a phonograph needle 
having a flexible seetion for improving the coin 
pliance of the needle, said heedle bei else 
structed to protect the flexible section against breakage. 
One feature of the invention is that it pro 

wides an improved phonograph needle; another 
feature of the invention is that it provides 
phonograph needle having a fiexible sectio 
providing a substantial amount of vert 
horizontal compliance and having means for 
protecting the flexible section against bleakage; 

ention is that the plurality of closely 5. 
k of thene 

longitudinal axis thereof; - - - - - - - - - - - - - - - - 

the invention is that, at least one of said slots is 
on the opposite side of Said shank frog), another 
of said slots, the slots overlapping to form at 

y be 

addi 
slots and t. w. . a- " - as - 's- - - 

tively narrow, preferably having a minimum 
thickness of the order of 0.006 inch and a maxi 
mum thickness of the order of 0.01 inch. 
other features and advantages of this inven 

tion will be apparent, from the following specific 
cation and from the drawings, in which: - 

Fig. 1 is a fragmentary side elevation of a tone 
arm carrying a needle constructed in accordance 
with the invention, the tip of the needle engaging 
the surface of a record. - - - - - - - 

Fig. 2 is an enlarged side elevational view of 
the needle of Fig.1 removed from the tone arm; 

Fig. 3 is a side elevational view of the needle of Fig.2 looking from the left thereof; 
Fig. 4 is a fragmentary side. elevational view of 

a modified form of needle; and 
Fig. 5 is a side elevational view of the needle of Fig. 4 looking from the left thereof. 
In the reproduction of sound from a phono 

graph record, particularly from a laterally cut 
recordin which the undulations representing the 56 
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sound to be reproduced project into the record 
groove from the side walls thereof, a needlehav 
ing vertical complianee: or yieldability (Speaking 
of the parts in the position in which they are: il 
iustrated in the drawings and in the position 
which they conventionally assume during oper 
ation) will eliminate much of the undesirable 
scratching. which is ordinarily transmitted 
through the amplifying and transducing appa 

- ratus of phonographs which employ a rigid nee 
dle. In addition, a needle, having such vertical 
compliance will also lessensorecalled “needle, talk'. 
and other Surface noises Which reach the ear 
directly from the needle without being trans 
mitted through the amplifying system associated 
with the phonograph. To achieve satisfactory 
vectical compliance, the needle which transmits 
vibrations to the crystal or other translating de 
vice must have a flexible portion which is thin 
compared to its length in a plane substantially 
transverse; to the axis of the shank of the needle. 
It is desirable to provide means to protect such 
a flexible portion from bigeakage or deformation 
in the event, the needle is dropped onto the record. 

i surface or receives other shocks. I have: heretor 
fore inyented phonograph needles having a guard 
device which is part of the needle structure and 
which serves to protect the needle against; such 
breakage or deformation, needles of this characa 
ter being disclosed and claimed in my co-pending 

lications Serial. No. 29.3 d April 10, 1948, 
now, U. S. Patent No. 2,553,882, Serial No. 42,162 
filed August 3, 1948, and Serial. No. 56,856 filed 
Gctober 27, 1948. 

In the past other attempts have been made to 
provide phonograph needles having vertical com 
pliance by offsetting the record engaging tip of 
the needle at the end of a relatively long spring 
member which extends: a considerable distance 
from the axis. of the shank of the needle. A dis 
advantage of Such an arrangement is that: when 
the record engaging tip is spaced a considerable 
distance from the shanka change in the angle of 
the tone arm causes a substantial change in the 
angle at: which the needle tip engages the groove 
of the record, which may result in considerable 
distortion of the sound reproduced, 
ample, in a phonograph having an automa 
record changer the records are usually stacked 
one on top of the other during operation, 
the height of the record surface changes with 
regard to the pivotal mounting point of the base 
of the tone arm, and consequently when only one 
or two records are on the turntable the angle of 
the needle tip with respect to the record surface 
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will be considerably different than when ten 
or twelve records are on the turntable. Further 
In Ore, Such an arrangement locates the center of 
gravity of the needle a considerable distance from 
the Shank, and the needle has an undesirabie 
action in responding to certain forces, the inertia 
effects of this arrangement causing sluggishness. 
Another desirable feature in a phonograph 

needle is a considerable degree of horizontal com 
pliance, particularly in the direction of the record 
groove, Prior to my inventions needles which 
provided a "bumper' to protect the flexible por 
tion against breakage had only limited horizontal 
compliance because the extension or foot which 
provided the bumper added considerable addi 
tional maSS to the needle; and other needles hav 
ing a flexible portion in the form of a horizontally 
extending loop, while providing more horizontal 
compliance, have had undesirable features in 
that forces in the direction of needle travel de 
velop torque in the needle. 

* I have devised and am hereWith disclosing and 
claiming an improved phonograph needle which 
possesses desirable advantages of vertical and 
horizontal compliance together with means for 
protecting the flexible section without any of 
the disadvantages noted above, and which is 
further advantageous in that the needle is so . 
constructed that it has no portions which extend 
outwardly away from the shank and the mass 
of the needle is no greater than that of an ordi 
nary rigid needle having no flexible Section. 

Referring now to the drawings, in Fig. 1 a tone 
arm O carries a needle generally designated at 

in a chuck (not shown), and the needle rides 
in a groove upon the Surface of a phonograph 
record 2. The needle is responsive to undula 
tions in the groove and transmits them as vibra 
tions to a crystal or other translating device. 
In conventional operation the vibrations are 
translated into electrical variations, are ampli 
fied, and are reproduced by means of a Speaker 
or other transducer. In FigS. 2 and 3 the needle 
of Fig. 1 is shown enlarged and removed from 
the tone arm chuck. The needle comprises an 
elongated shank and a terminal tip portion 9. 
The shank has an upper relatively rigid portion 
3, which is generally cylindrical in shape and 
a flattened portion 4 which extends on the upper 
end of the Shank along one side for a Substantial 
portion of the length of the shank. This flat 
tened portion serves to indicate the front side 
of the shank. So that the needle may be properly 
positioned in the tone arm chuck, and in addition 
the flattened portion cooperates with the holding 
end of a set screw or other holding device on the 
tone arm so that the needle may be held immov 
ably in the tone arm chuck. 
The Shank also includes a lower fiexible por 

tion formed by a plurality of closely Spaced nar 
row parallel slots is and 6, each extending more 
than halfway through the Shank generally trans 
versely of the longitudinal axis thereof. The 
slots are cut on opposite Sides of the shank and 
are cut in the direction of the record groove 
When the needle is in Operating position, and a 
flexible connecting strip T is provided between 
the slots. Preferably, the slots are cut in front 
and rear walls of a widened portion 8 having 
flattened side walls 8a and 8b. As shown in 
Fig. 3 the distance between the flattened sides 
is less than the width of the Shank above the 
widened portion, and as shown in Fig. 2 the dis 
tance between the front and rear Walls of the 
widened portion is no greater than twice, the 
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4. 
width of the shank above the widened portion. 
Each slot has a thickness of the same general 
order as the thickness of the connecting strip 
f7, and I prefer that each slot and the strip each 
have a minimum thickness of the Order of 0.006 
inch and the maximum thickness of the Order 
of 0.01 inch. In the needle of Fig. 2 the slots 
may each be 0.008 inch thick and the strip fi 
may be 0.01.15 inch thick. I prefer that the slots 
be cut at an angle of between 65° and 75° to the 
axis of the shank so that the connecting Strip is 
substantially parallel to the record surface when 
the needle is mounted in operating position. In 
most conventional tone arms the needle extends 
at an angle of approximately 21 to the record 
Surface. This construction also provides a rela 
tively long connecting strip 7 without adding 
to the mass of the needle. I also prefer that 
the bottom slot 6 be shorter than the top slot 
5 so that the portion shown at 20 in Fig. 2 is 

thicker than the portion shown at 2 in Said Fig. 
2. With this construction, upon abnormal flex 
ure of the needle (as for example if the tone arm 
is dropped) the relatively thick portion 29 will 
prevent the tip 9 of the needle from being bent 
out of line with the axis of the shank. In the 
event the tone arm is dropped the upper slot 5 
closes momentarily at its outer end and the thin 
flexible strip f is put under tension like a Spring 
connected to the portion 2. When the ab 
normal pressure is released the flexible strip re 
turns to its normal position as shown. 
A needle constructed in accordance with the 

invention possesses excellent vertical compliance 
because of the flexible strip T. Satisfactory 
lateral compliance is also present in the needle 
because of the flexible strip, and consequently 
the needle tracks properly in the record groove 
and has a relatively high output. Compliance 
to horizontal forces in the direction of the record 
groove is obtained due to the relatively thin por 
tion 2 f, and the good overall compliance of the 
needle insures a low level of surface noise and 
needle talk. In addition, the normally Spaced 
portions at the outer ends of the slots which are 
adapted to abut in the event the needle is dropped 
or is subjected to other abnormal preSSure, pro 
wide means for guarding against breakage or 
deformation of the flexible strip without adding 
any mass or bulk to the needle. In fact, a needle 
constructed in accordance with this invention 
Will have less mass than an ordinary rigid needle 
because a small part of the needle is removed 
When the slots are cut. A needle constructed 
in accordance with the invention will provide 
good pickup at desired audio-frequencies and will 
attenuate frequencies in excess of 6,000 cycles 
per Second. 

Referring now to Figs. 4 and 5, the shank 
23 of the needle may have flattened sides 24 
near its lower tip extremity 3i, and a lower 
flexible portion is formed by a Spaced pair of 
parallel slots 25 and 26, each extending more than 
half way through the shank from one side there 
of generally transversely of the longitudinal axis 
thereof. A center slot 2 extends from the other 
side of the shank between the pair of slots to 
provide two spaced parallel flexible connecting 
strips 28 and 29. Preferably, the bottom slot has 
a rounded end facing in a direction counter to 
the direction of record travel, and the center 
slot 27 preferably is shorter than the upper and 
lower slots to provide a relatively heavy solid 
portion 30 which may act as a bumper in the 
event the needle is dropped. In this needle, as 
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well as in the needle of Fig. 2, the flattened pole 
tion is not necessary but by providing. Such a 
flattered portion better lateral compliance...is 
achieved. The needle of Figs. 4 and 5 has the 
Same advantages as the needle of Fig. 2 but I 
prefer the needle of Fig. 2 because it is more 
simple to manufacture. . . . 
While niany variations may be made in the 

dimensions of the needle, I have found that a suit 
able needle may have a shank with a diameter 
of is inch, and the flattened portion 8 of the 
needle of Fig.2 may have a width of 0.09 inch 
at its widest part. In the needle of Fig. 2, the 
portion 24 may be 0.025 inch thick and the portion 
20 may be 0.030. inch thick... The widered por 
tion 8 near the tip end of the needle may be 
of the order of 4 inch long and may be of the 
Order of 0.030 inch Wide. 
While I have shown and described certain 

embodiments of my invention, it is to be under 
Stood that it is capable of many modifications. 
Changes, therefore, in the construction and ar 
rangement may be made withiout departing from 
the Spirit and scope of the invention as disclosed 
in the appended claims. 

I claim: 
1. A phonograph needle of the character de 

Scribed comprising: a straight elongated shank 
having an upper relatively rigid portion and a 
lower flexible portion formed by a plurality of 
closely spaced narrow parallel slots, at least some 
of which extend more than half way through said 
Shank generally transversely of the longitudinal 
axis thereof, at least one of said slots being on 
the Opposite side of Said Shank from another of 
Said slots to provide at least one flexible con 
necting strip therebetween; and a terminal tip 
portion extending from the bottom of said Shank. 

2. Apparatus of the character claimed in claim 
1, wherein said slots are cut at an angle of be 
tween 65 degrees and 75 degrees to the axis of 
said shank and said connecting strip is substan 
tially parallel to the record surface when the 
needle is mounted in Operating position. 

3. Apparatus of the character claimed in claim 
l, wherein said slots are cut in front and rear 
Walls of a portion of the shank having flattened 
side Walls, the distance betwen the flattened 
sides being less than the width of the shank above 
Said portion, and the distance between said front 
and rear walls being no greater than twice said 
Width. 

4. Apparatus of the character claimed in claim 
1, wherein said slots are equally spaced from 
each other, each slot and each connecting strip 
having a minimum thickness of the order of 
0.006 inch and a maximum thickness of the 
Order of 0.01 inch. 

5. A phonograph needle of the character de 
Scribed, comprising: a straight elongated shank 
having an upper relatively rigid portion and a 
lower flexible portion formed by a plurality of 
closely Spaced narrow parallel slots each extend 
ing more than half way through said shank 
generally transversely of the longitudinal axis 
thereof, at least one of said slots being on the 
Opposite side of said shank from another of said 
Slots to provide at least one flexible connecting 
Strip therebetween and said slots being cut in 
front and rear walls of a widened portion of the 
Shank having flattened side walls, the distance 
between the flattened sides being less than the 
Width of the Shank above said flattened portion 
and the distance between said front and rear 
Walls being no greater than twice said width, 
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6 
each slot having a thickness of the same order as 
the thickness of said connecting strip;, and a 
terminal tip portion extending from the botton 
of said shank, the mass of the needle being. Sub 
stantially equally distributed about its long 
tudinal axis. 

6. A phonograph needle of the character de 
scribed, comprising: an elongated shark having 
an upper relatively rigid portion and a lower 
flexible portion formed by a pair of parallel slots. 
each exteriding more that halfway through said 
shank from oppositesides thereof generally trans 
versely of the longitudinal axis thereof to pro 
vide a flexible connecting strip having a minimum 
thickness of the order of 0.006, inch and a maxi 
mum thickness of the order of 0.01 inch, one of 
said slots being cut in the direction of record 
novement; and a terminal tip portion extend 
ing from the bottom of said shank. 

7. Apparatus of the character claimed in claim 
6, wherein the shank is straight and the lower 
slot is shorter than the upper slot to prevent 
bending of said terminal tip. 

8. Apparatus of the character claimed in claim 
6, wherein the shank is straight and said slots 
are cut at an angle of between 65 degrees and 75 
degrees to the axis of said shank and said con 
necting strip is substantially parallel to the 
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record Surface When the needle is mounted in 
Operating position, and wherein the thickness 
of each slot is substantially equal to the thick 
neSS of the Connecting strip, the mass of the 
needle being substantially equally distributed 
about its longitudinal axis. 

9. A phonograph needle of the character de 
Scribed, comprising: an elongated shank having 
an upper relatively rigid portion and a lower 
flexible portion formed by a spaced pair of paral 
lel slots each extending more than half way 
through said shank from one side thereof gen 
erally transversely of the longitudinal axis 
thereof, and a center slot extending from the 
other side of said shank between said pair of 
slots to provide two spaced parallel flexible con 
necting strips; and a terminal tip portion ex 
tending from the bottom of said shank. 

10. Apparatus of the character claimed in claim 
9, wherein the center slot is shorter than said 
pair of slots to provide a relatively large inter 
mediate portion interconnecting said flexible 
Strips. 

11. A phonograph needle of the character de 
Scribed, comprising: a straight elongated shank 
having an upper relatively rigid portion and a 
lower flexible portion formed by a spaced pair of 
parallel slots each extending more than half way 
through Said shank from one side thereof and 
generally transversely of the longitudinal axis 
thereof and a center slot extending from the 
other side of said shank between said pair of 
slots to provide two spaced parallel flexible con 
necting strips, said slots being cut in front and 
rear Walls of a portion of the shank having flat 
tened side walls, the distance between the flat 
tened sides being less than the width of the 
Shank above said portion, and the distance be 
tween said front and rear walls being no greater 
than twice said width, and said slots being equally 
Spaced from each other, each slot and each con 
necting strip having a minimum thickness of 
the order of 0.006 inch and a maximum thickness 
of the order of 0.01 inch; and a terminal tip 
portion extending from the bottom of said 
Shank, the mass of the needle being substantially 
equally distributed about its longitudinal axis, 
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... 12. A phonograph needle of the character de 
scribed, comprising: a straight, elongated Shank 
having an upper relatively rigid portion and a 
lower flexible portion formed by a plurality of 
slots extending partially through said shank gen 
erally transversely of the longitudinal axis there 
of, at least one of said slots being on the oppo 
site side of said shank from another of Said slots 
and said slots Overlapping to form at least one 
flexible connecting strip therebetween, the mass 
of the needle being substantially equally dis 
tributed about its longitudinal axis; and a ter 
minal tip portion extending from the bottom of 
Said shank. 

13. Apparatus of the character claimed in claim 5 2,543,497 
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8 
12, wherein said slots and said strip each have 
a minimum thickness of the order of 0.006 inch 
and a maximum thickness of the Order of 0.01 
inch. 

FREDERICK C. HOLTZ, JR. 
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