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'I‘his invention relates to a phonograph needle,
and meore partlcu;larly to a phonograph needle
havmg— a flexible seetion for improving the com-~
pliance of the needle, said needle bemg -GON~
structed to proteect the ﬂexﬂale section agamet,.
breakage.

One Teature of the invention iy that it pro-
vides -an improved. phonograph needle; anot her
feature of the inyention is that it Pravic les &
phonograph. needlg having a. flexible section. for
providing 2. substantial amount of Ve ;
horizontal eomphance and havmg means ro1
protecting the flexible sectlon agamst by akage
a further feature of the invemtion iy that the
ﬁexible section is formed by a, plurality.of clo
{ ding pastially th augh the
shank of the neadle enerally tran&verse iy of .the
longltudmal axis thereof still another feature of
the mventlon is that at least one- of sald slots 1>

shank se that the conne
ly paratlel to the: record st

twely narrow, preferably ha 1ng a mrmmum
tlnckness of the order of 0.006 1nch and 8 maxi-
mum thickness of the order of 0.01 1nch:.

mon Wlll be apparent from the followmg spemﬁ-
ca.mon and from the drawmgs in which:

F‘lg. 1 is.a fragmentary side elevation of a. fone
arm'carrymg a, needle: constructed in accordance
with. the; nventlon, the tip-of the needle. engaging
the. surface of g record.

E'lg. 2 is an. enlarged side. elevational view of
the needle of. Fig.. 1 removed from the tone arm;
. Fxg fisa side. eIevatzonaI view of the needIe
oi Flg 2 lookmg from the 1eft. thereof

Fig. disa fragmentary side. elevatmnal view of
8 modified form of negedle; and

F1g 5 i§ a side elevatmnal view of the needle
of F1g & lookmg from the left thereof

Tt the- reproductmn of sound from 8 phono~
graph record partlcuiarly from o laterally ‘cut
Fecord in-whieh the undulations representing fhe
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sound to be reproduced: projeet inte the record
groove: from. the side walls thereof, a needie hay-
ing vertical complianee or yieldability (speaking
of the partsin the position in which: they are il-
lustrated in the drawings and im the position
which they conventionally assume during oper~
ation) will eliminate much of the undesirable
seratching. which - is ordinarily transmitted
through the smplifying and transducing sppa~

- zabus of phenographs wliich employ & rigid nee=

dle.  In: addition, a needle having such vertiedl
compliance will: qlSO lessem so-called “needle talk”
angd other surface hoises which reach the ear
directly from the needle without being trans-

& mitted uhrough the amplifying. system associated

with the phonograph. Tao achieve satisfactory
vertical compliance, the needle which transmits
vibrations to the erystal ot other translating de-
viee must- have a flexilile portion which is thin
pared to its length in & plane substantially

ierse: 10: the axis of the shank of the needle.
It is desmahre to: provide means to protect such
a. flexible portion fromy breakage: or deformation:
in: the event the needle i 1§ drepped. anto the record.

, surface or reeeives: othel shocke I have: hereto~

fore invented- vhonggraph needles having a guard:
device. whlch isipart: of the needle structure and
which serves: to protect: the needle against sugh
breakage oL deformatlon, negdles of: this characs
ter-b gdlscl d: and: elaimed: in my co-pending
; No. 20,327 filed April 1948,

now U S. Patent No. 2,553,882, Serial No:. 42,162
filed, August 3,: 1948, and. Serial No. 56, 856 nled.
@etober. 27, 1948.

. In the past ather attempts have: been: made:-to
prov1de phonograph needles having vertical COR~
pliance hy oﬁsettmg the: record emgaging tip of
the needle at the end: of a relatively long spring
member wirich: extends: a: considerable distance
from the axis of the shatik of the needle: A dis~
advantage of such an. arrangement is that: when:
the record: engaging tip: is shaced! o consideraple
distance from the: shank a ehange i thie angle of
the: torie arm. causes o substantlal change in: the
angle at:which the needle tip' engages the groove
of ‘the record, which may resit eonsiderable
eﬁstmtmn of "thé sound ( ;
ample in"g pl onograph havmg m automatlc
record changer the records are- usually “sbacked
one: on top' of the other during op ation;’
the helghti of the record surface anges W
regard7 to the pivotal moun g point of’ the: Bage
of the tone arm; and eonsequently Wwhen: only one
or two records are on tHe turntable the: angle of
the needle tip: with respect: to: the: Fecord ‘sutface
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will be considerably different than when ten
or twelve records are on the turntable. Further-
more, such an arrangement locaies the center of
gravity of the needle a considerable distance from
the shank, and the needle has an undesirakie
action in responding to certain forces, the inertia
effects of this arrangement causing sluggishness.

Another desirable feature in a phohograph
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 10 carries a needle generally designated at
{1 in a chuck (not shown), and the needle rides
in a groove upon the surface of a phonograph
record 12. 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
i3, which is generally cylindrical in shape and
o flattened portion 14 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. flexible por-
tion formed by a plurality of closely spaced nar-
row parallel slots {5 and 16, each extending more
than half way 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 needie is in operating position, and a
flexible connecting strip 7 is provided between
the slots. Preferably, the slots are cut in front
and rear walls of 2 widened portion I8 having
flattened side walls 18a¢ and 18b. As shown in
PFig. 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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5 because of the flexible strip {7.

4

width of the shank above the widened portion.
Fach slot has a thickness of the same general
order as the thickness of the comnnecting strip
11, 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 17
may be 0.0115 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 16 be shorter than the top slot
{5 so that the portion shown at 20 in Fig. 2 is
thicker than the portion shown at 21 in said Fig.
9. With this construction, upon abnormal flex-
ure of the needle (as for example if the tone arm
is dropped) the relatively thick portion 20 will
prevent the tip 19 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 15
closes momentarily at its outer end and the thin
flexible strip 17 is put under tension like a spring
connected to the portion 2i. 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
Satisfactory
iateral 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 21, and the good overall compliance of the
needle insures a low level of surface noise and
needie 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 abnormsal pressure, pro-
vide 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 2i, 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 27 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
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well as in-the needle: of Fig: 2, the fattened pois
tion iy not neeessary but by providing such a
flattened. portion hetter lateral compliance: is
achieved. The needle of Figs. 4 and 5 has:the
same advantages as the needle of Fig. 2 but I
prefér the needle of Fig. 2 bécause it is more
simple to manufacture. L

While many variations may be niade in the
dimensions.of the needle, I have found that a suit-
able needle’ may have & shank with & diameter
of 1 inch, and the flattened portion 18 of the
needle of Fig. 2 may have a width of 0.09 inch
at its widest part. In the.needle of Fig. 3, the
portion-2¢ may be 0.025 inch thick and the portion
18 may be'0.030. inch-thick.. The widened: Por-
tion 18 near the tip end of the needle may be
of the order of ¥ 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 without 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-
seribed 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
1, wherein said slots are cut in front and rear
walls of a portion of the shank having flattened
side walls, the distance betwen the fattened
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
obposite 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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each:slot baving a thickness of the sawie okdettas
the thickness of saig connecting strip; and a
termingl tip portion extending from: the bottom
of sdaid shank, thie mass of the needle being subs
stantially equally distributed about its. longi«
tudinal axis. .

6: A-phonograph needle of the charaeter de«
séribed, comprising: an elongated shank having
ati. upper relatively rigid portion and ‘4 lower
flexible portion formed by & pair of parallel slots.
each edteniding more than halfway through said
shank from opposite sides thereof generally trans-
versely. of the longitudinal axis thereof to pro-
vide a flexible connecting strip having a minimum
thickniess of the order of 0.006 irich and & méaki-
mum thickness of the order of 0.01 inch, one of
said slots being cut in the direction of record
movement; 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 fiexible 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-
seribed, comprising: a straight elongated shank
having an upper relatively rigid portion and sz
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
sald shank.

- 13. Apparatus of the character claimed in claim

10

15

12, wherein sald slots and said strip each have
2 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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