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This invention is dlrected to phonograph plck- ..

ups. More specifically it is directed to magnetic
phonograph pickups ‘of the type- ‘employinig the
modulated ﬂux gap or varlable reluctance prm-
Clple Lk

There are many ways whereby the 1nte111gence

recorded: on & conventiohal phonograph record
by~ mechamcal deformatmn or spatla.l ‘modulas
tion* of ‘% continuous. groove' or” “¢hannel may “be
reproduced chief* methods in-use at-this

D
with-the" ‘modulated-groove in such“ a fashion-as
to* mechaméally dlsp]ace the actwe ‘elements- of
an’ electrbmechamcal transducer or,’ds’it’is more
commonly termed & phonograoh Ppickup. The

nted stylus which cooperates -

10

active> or generatmg “element ity the pickup—is .

often’ o~ p1e20electr1c crystal Wwhich generates “a
small electric “gurrent “when ‘its’ mechamcal di-
mensions ‘are’ alterecl“l or-often small coil of* wire
situated it 4 magnetur field:* " The"- ‘plezoelectric

20

type~is “usually referred to simply as arcrystal

pxckup, ‘arid ‘hag*found-wide application,

“The" p1ezoe1ectrtc ‘erystal’ used-in- such- erystal
pickupsis" unfortunately subJect ‘to‘¢onsiderable
variftion -of its- dynamlc characteristics ~under
varying conditions-of* temperature ‘and humidity.
This“fact, among-others; has accelerated: the de—-
velopment ‘of:other types-of pickups.

The magnetic-pickup: as “described' abovef ‘is
closely- analagous~to “the conventional dynamo-

electric generator. of the type employing a per- &=

manent magnet to supply its field-excitation, and
a phonograph stylus to-supply the’relative mo-~
tion between the armature, in this:case a coil-of
wire, and the magnetic lines of force.. As can be

35
understood from the foregoing analogy, the con-

struction of such a magnetic: pickup is" usuglly
difficult. and’ expensive.-if- best results are to* be
obtainedy: s

It is:ancobject..of-this 4nvent10n to prov1de a

phonograph pickup. whichirisiriot affecteds by o

changes of ambient temperature. -

It is a further object of this invention to pro-
vide ‘a_phonograph pickup which is not aﬁ‘ected
bythe' réldtive-humidity of-its erivironments "

It is a further object of this invention to pro-
vide a magnetic phonograph pickup of simple
construction.

It is a further object of this invention to pro-
vide a magnetic phonograph pickup having good
vertical compliance.

These objects are attained by the use of fixed
pickup coils associated with a magnetic circuit
the reluctance of which is varied by a phono-
graph stylus.

The above and further objects and novel fea-
tures will more fully appear from the fo]lowing
detailed description when the same is read in
connection with the accompanying drawings, It
is to be expressly understood, however, that the
drawings are for purboses of ﬂlustra,tlon only,
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and are not 1ntended as a definition of the limits
of the invention, reference for this purpose being
had to the appended claims.

In the drawings, wherein like reference char-
acﬁérs refer'to“ llke ‘p rts throughout the several

ustrateslon mbodlment of the instant
ivention: . RN

Figé. ‘end-viéws’ of the Fig:: 1

arré.»”ngenien & 3 the Amechanlcal operatlon
theréof~f el

“Réferring ~n“o to - "1llustrated a
Horseshos ‘ma.gnet -10-having strips11 and-i2 se:

curéd-tothetafms theréo he’strips i f-and12
are«sHapéd 6 provide ‘s AarFow: igap13 between
them, and a stylus 14 is: “elastically-affixed to the
stnpsi 112 d-1 2 by4 tiolded Tibber piece'15: The
Stylus-44 is- bonded:to:- the piece-15 which ‘is- in
turntbonded ‘e the! SStripscraRd 12.7°A pair-of
plckl’lp colFs 6 and 1 1-are helically wounid ofi thé
ectively; and aré connected
-palr of output-teriminals 18 are con-
40 -the extremltles 'of "the single winding
sformed. sl , :

“Ih Fig. .2 the relatl' ;Juxt X os1t10n of the-ends
of the strips 1 and:I2.a% thé gap:13: imay:be seen
in greater detail. It will be noticed:that the strips
teand 2. are mot: coplanar; biit that one of . the
strips; dnithistease strip 12/is.slighitly higher than
the.edge ofthe strip {1 When the stylus 14 is in a
> vertical pdsition:.: This is the: rest position that
the ‘dssembly. maintains. when To Jateral force is
applled to:the stylus: 4.

AnalyzmgA tlre magnetlc c1rcu1t Dow,. where

(1)

b b, b
FIAI ZAZ 3A3

Inspecting the above expression it will be seen
that the only dimension changed by movement of
the stylus 14 is I3, the length of the gap 13 we may
extract the first derivative of the expression with
respect to Iz and we have:

dF

ah= (2)
or .

dF=dl3 3
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Which tells us that the change in magnetic
flux surrounded by the coils {6 and 17 is a linear
function .of the changes of dimension of the gap
13. It will be seen from Figs. 3 and 4 that Iz will

be minimum when the stylus is deflected to the:

left, as in Fig. 3, and will reach a2 maximum when

it is deflected to the right as in Fig. 4.
Considering now the voltage .induced in the
coils 16 and i1, by the law of induction.::-

dF
E=7 ®
but, by Equation 3
dF=dl3 3)
So
s 5
E=— )

which states that the potential in the coils Isiand

i1, or the potential available at the terminals 48 ¢

is equal to the time rate of change of deflection of
the stylus. This is the same as the equation for
the action of a conventional magnetic pickup.

Of course the strips. 11 and 12 must be quite
flexible to allow easy deflection of the stylus 14
by the record groove, and the piece 15 must be
sufficiently resilient to prevent the generation: of
spurious mechanical modes. The piece 15 may
serve the dual purpose of a mechanical linkage
and mechanical damping, -

Although only one embodiment of the presen
invention has been illustrated and described in
detail, it is to be understood that the invention
is not limited thereto. Various changes may be

made in the design and arrangement of the parts

without departing from the scope and spirit of
the invention as the same will now be understood
by those skilled in the art. For a definition of the
limits of the invention reference will be had pri-
marily to the appended claims. :

What is claimed is:
. 1. In a phonograph pickup: a permanent mag-
net; a pair of resilient elements of magnetic mate-
rial, one affixed to each pole of the said magnet,
said elements terminating in flat portions lying
in close proximity and forming a gap in an other-
wise complete magnetic circuit, corresponding
major surfaces of said portions defining spaced
mutually parallel planes when said portions are
in a position of rest, said elements being resilient
only in directions normal to said planes; a stylus;
and means cooperatively securing said stylus to
said portions in a manner such that displacement
of saidstylus in a plane perpendicular to said major
surfaces varies the spacing of said planes, said
means comprising a . body of resilient material
formed around said stylus and bearing on the
adjacent edges of said portions.

2. In a phonograph pickup: a permanent mag-
net: a pair of flat resilient elements of magnetic
material, one affixed to each pole of said magnet,
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said elements terminating in mutual proximity to
form a gap in an otherwise complete magnetic
circuit, corresponding major surfaces of the ter-
minating portions of said elements defining spaced
mutually parallel planes when at rest; a stylus;
and means resiliently securing said stylus between
said portions with its axis lying in & plane sub-
stantially perpendicular to said planes, said means
comprising a body of resilient material positioned
between and bonded fo said portions and having
said stylus embedded therein, whereby movement
of the point of said stylus laterally with respect to
said portions in one direction progressively reduces
the size of said gap while movement in the oppo-
site direction progressively increases the size of
said gap. - -

3. The combination as set forth in claim 2, said
elements each having a coil formed around it,
said coils being connected in series.

4. In a phonograph pickup: a permanent mag-
net; a pair of flat resilient elements of magnetic
material, one affixed to each pole of said magnet,
said elements terminating in mutual proximity
to form a gap in an otherwise complete magnetic
circuit, corresponding major surfaces of the ter-
minating portions of said elements defining spaced
mutually parallel planes when atb rest; a stylus;
and a resilient member surrounding and being
bonded to said stylus; said resilient member
spanning the space between said portions and
supporting said stylus between said portions with
its axis lying in a plane substantially perpen-
dicular to said parallel planes, said resilient
member transmitting force to said portions in
response to lateral movement to said stylus,
whereby movement of the point of said stylus
laterally with respect fo said portions in one direc-
tion progressively reduces the size of said gap while
movement in the opposite direction progressively
increases the size of said gap.

5. The combination as set forth in claim 4,
said elements each having & coil formed around ift,
said coils being connected in series.
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