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The present invention relates to pickup cartridge as-
semblies of the type employed in phonograph apparatus,
and more particularly to certain improvements in pickup
cartridge ‘assemblies of the type having a plurality of styli
for selective use in either standard or so-called micro-
groove recording systems.

An object of the present invention is to provide 2 novel
pickup cartridge of the type having selectively usable rec-
ord-engaging styli wherein each of the plurality of styli
is associated with a separate crystal element. Hereto-
fore, in apparatus of this same general type it has been
common practice to employ a plurality of record-engaging
styli for selective use in the various recording systems,
each of which styli was provided with a driving connec-
tion with a commeon crystal element, This arrangement,
while having certain practical advantages, has certain in-
herent disadvantages which we eliminate by our invention.
For example, where a single common crystal element is
utilized in the pickup assembly the output characteristics
of the crystal must be such as to transmit a satisfactory re-
sponse when in use in either the standard or micro-groove
recording systems. And to this end the crystal response
is necessarily less than optimum for each system indi-
vidually. Also, where a common crystal element is asso-
ciated with a plurality of styli, only one of which is in
use at any given time, the idle stylus or styli tend to vibrate
in sympathy with the oscillations of the stylus in use,
causing distortions and other undesirable output responses.

Another object of the invention resides in the provi-
sion of an improved multiple styli phonograph pickup as-
sembly wherein each of the styli is associated with a sep~
arate crystal element and wherein each of the pickup units,
including a crystal element and a driving stylus there-
for, in both electrically and mechanically independent of
the other pickup unit or units. The resulting arrange-
ment, as will appear, is such that each individual pickup
unit may be specifically designed for use in a particular
recording system, and that any unit in use is entirely
free from any undesirable influence, either of a mechanical
or electrical nature, of the other pickup unit or units not
in use at that time.

Another object of the invention resides in the provision
in a pickup cartridge assembly of the type characterized
above of a novel and simplified arrangement for auto-
matically switching electrical circuit connections from one
pickup unit to another upon manipulation of the assem-
bly to present an idle stylus in record-engaging position.
In this regard it will be understood that pickup cartridge
assemblies of this nature are commonly used in connec-
tion with suitable amplifying means, comprising one or
more vacuum tube discharge devices, and the crystal ele-
meitt of the unit in use is generally connected in series
with the control grid circuit of at least one of such dis-
charge devices. Thus, the present invention seeks to pro-
vide a novel and simple arrangement, operative upon
manipulation of the pickup cartridge assembly, to discon-
nect one pickup unit from the amplifying system used in
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connection therewith and to connect a second pickup unit
into such system.

In furtherance of the above object, it is an additional
and more specific object of this invention to provide a
pickup cartridge assembly of the type contemplated, hav-
ing a switching arrangement of the type described above,
wherein the switching arrangement is such that at no
time during manipulation of the cartridge assembly to
present a new unit in record-engaging position is the
above-mentioned control grid circuit of the amplifying
system in an open condition. Thus, it has been found
that whenever the pickup circuit of an electronic ampli-
fying system is fully opened an undesirable and unpleas-
ant hum is emitted from the amplifying system. And this
feature is wholly eliminated by the use with such elec-
tronic amplifying systems of the cartridge assembly of
our invention as will hereafter become apparent.

Yet another object of the present invention resides in
certain specific improvements in the mechanical structure
of multiple unit pickup cartridge assemblies whereby the
same are more easily and economically manufactured and
assembled and readily installed in conventional phono-
graphic apparatus.

The above and octher objects and advantages of the in-
vention will become apparent upon full consideration of
the following detailed specification and accompanying
drawing wherein is illustrated a certain preferred embodi-
ment of our invention.

In the drawing:

Figure 1 is a side elevation, partly in section of a phono-
graph tone arm assembly wherein is incorporated a pick-
up cartridge assembly constructed in accordance with the
teachings of our invention;

Figure 2 is an enlarged view, partly in section, of the
pickup cartridge assembly shown in Figure 1;

Figure 3 is a bottom plan view, partly in section, of the
assembly of Figure 2; and

Figures 4-7 are section views, taken along line IV—IV
of Figure 2, showing the cartridge assembly of our in-
vention in various sequential rotative positions during
manipulation of the assembly to present a new stylus in
record-engaging position.

Referring now to the drawing, and initially to Figure 1
thereof, the reference numeral 10 identifies a tone arm
of the type conventionally employed in phonograph re-
producing apparatus. - The arm 10 is pivotally mounted
at one end 11 for universal movement and mounts at its
outer free end a pickup cartridge assembly, which, in the
present instance, forms. the subject matter of this inven-
tion.

As illustrated in Figure 2, the cartridge assembly com-
prises an inverted U-shaped mounting bracket 12 which
is stamped or otherwise formed of metal and which is
provided at each end with axially aligned bores or open-
ings which serve, in a manner to be hereafter more fully
described, as a rotatable mounting for a plurality of pick-
up units. Journaled in the aforementioned axially aligned
bores is a carrier member 13 comprising & forward portion
14 which is substantially flat but offset somewhat at its
back extremity 14’ and a rear portion 15 which is gen-
erally L-shaped and arranged to underlie the offset por-
tion 14’. In the preferred emboediment of the invention
the parts 14 and 15 of the carrier member are secured
rigidly together by means of a suitable bolt 16.

For journaling the carrier 13 at its forward end the
part 14 is provided with a forwardly extending tongue 17
which is adapted to be received in a suitable control
knob 18. The knob 18 is preferably provided with a
cylindrical shank portion 18" which is received in a com-
plementary opening in the forward end of the mounting
bracket 12 so that the knob and bracket, in assembled
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relation, serve to journal the forward end of the carrier
13. Where necessary or desirable the knob 18 may be
secured to the forwardly extending tongue by means of
a suitable set screw 19 which is threadedly received in
the knob 18.

To journal the back end of the carrier 13 we have pro-
vided an elongated hollow rivet 20 which is received in
aligned openings in the mounting bracket 12 and the
L-shaped part 15 cf the carrier 13. And in accordance
with the preferred comstruction, a compressible coil
spring 21 is provided which acts between the front head
of the rivet 26 and the L -shaped part 15 whereby to
urge the last mentioned part rearwardly against the
downwardly extending rear leg of the mounting bracket
12. Also in accordance with the preferred construction
the L-shaped part 15 is provided with a Iug 22 which
is adapted te contact one or the other of twe abutments
23 formed in the mounting bracket 12 so that positive
stop means is provided to assist in positioning the car-
rier 13 in ome or the other of two operative positions.
Diametrically oppoesite the lug 22 on the part 15 is an
indented portion 24 which is adapted to be received in
one cof two diametrically opposed openings 25 in the
mounting bracket whenever the lug 22 contacts one of
the abuiments 23 so that detent-type holding means is
provided to retain the carrier 13 in any preset operative
pesition.  And it will be understocd that upon rotation
of the carrier from one operative position to another
the detent means 24—25 is released by a longitudinally

forward sliding movement of the carrier 13 against the 5

restraining acticn of the spring 21, the carrier being re-
turned lengitudinally rearward upon subsequent engage-
ment of the detent means in another operative position.

In accordance with the teachings of the invention we

have secured to opposite sides of the forward portion of -~

the carrier member 13 a pair of pickup cartridge units
26 and 26°. Both of the cartridge units 26 and 26’ are
substantially identical in construction, except as to cerfain
specific differences to be hereafter pointed out, and there-
fore elements of one of the units will be identified by
means of primed counterparts of reference numerals used
in identifying corresponding elements of the other unit.
in the preferred embodiment of the invention each
cartridge 26 comprises a casing 29 of aluminum, for
example, which houses a conventional piezo-electric
crystal element 27 and a driving member 30 therefor.
Rigidly connecting the driving member 30 is a stylus and
chuck assembly 28 which is preferably constructed in
accordance with the teachings of U. S. Patent 2,601,988.
In accordance with usual practice the crystal element 27
is firmly secured at one end to the casing 29 and is en-
gaged at the other end by the driving rod 30 which is
rotatably journaled at its forward end as indicated at 31.
The arrangement is such that the various undulations of
a phonograph record may be transmitted through the
stylus and chuck assembly 28 and driving member 30 to
flex the crystal element 27 accordingly. And as the
crystal 27 is thus flexed, varying electrical potentials are
generated therein which may be suitably amplified and
reproduced in the form of an audible sound.

To transmit electrical signals generated within the crys-
tal element 27 there are conventionally provided suitable
take-off leads 32 and 33 which connect opposite terminals
of the crystal element 27 and which, in accordance with
the teachings of our present invention, are also connected
to suitable terminal pins 34 and 35 which extend rear-
wardly of the crystal unit. Also in accordance with the
teachings of the invention the lead 33 is grounded to the
electrically conductive aluminum cartridge casing 29 by
means of a length of conductive foil 36 which is com-
pressed between the casing 29 and a non-conductive
meunting plate 37 to which the terminal pins 34 and 35
are secured. And, as will be readily understood, the
l¢ead 33 and terminal pin 35, being grounded to the cas-
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i ing therefrom a contact spring 41.
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ing 29, are also grounded through the metal carrier
member 13 fo the U-shaped mounting bracket 12.
Rigidly secured to the mounting bracket 12, in current
conductive relation thereto, is a terminal lug 37 to which
is connected, by scldering for example, the ground wire
38 of a suitable conductor cable 39 which is passed co-
axially through the hellow rivet 20. Also rigidly secured
to the mounting bracket 12, but in insulated relation
thereto is a terminal lug 40 which has integrally depend-
And, in accordance
with the teachings of the invention the lower end portion
of the contact spring 41 normally makes electrical con-
tact with the lower adjacent terminal pin 34 (see Figure
4) while the upper pertion of the spring is spaced slightly

5 from the upper adjacent terminal pin 35’ which, as illus-

trated, is grounded to the casing 29’.
Scldered or otherwise connected to the terminal lug 40
is a conductor 42 of the cable 39 which may be connected

in a grid circuit of a suitable electronic amplifying device,,

not shown.

Thus, it will be cbserved that the lower crystal element
27 is connected in series with the ground conductor 38,
through lug 37, mounting bracket 12, carrier 13, casing
29, foil 23. and terminal pin 35, and with the conductor
4% through lug 48, spring 41 and terminal pin 34.

As heretofore mentioned it is desirable to maintain
a closed circuit with the amplifying device at all times,
including the interval during which the cartridge assem-
bly is rotated to present a new stylus in record-engaging
cosition.
by a novel orientaticn and use of the terminal pins 34
and 33 and contact spring 41 as may be best observed in
Figures 4-7 of the drawing.

In Figure 4 our apparatus is illustrated in a first normal
cperating position wherein the cartridge unit 26 is dis-
posed below, and the cartridge unit 26’ disposed above
the carrier 13, the stylus assembly 28 being in record
engaging peosition with the apparatus thus oriented. The

contact spring 41, in Figure 4, is in contact with the

terminal pin 34 so that an electrical circuit is completed
through the spring and . thrcough the carrier 31 to the
amplifying device, not shown.

To rotate the cartridge assembly to present a new
stylus in record engaging position the control knob 18 is
rotated in, for example, a counterclockwise direction,
causing the carrier 13 and related assembly to rotate
in a clockwise direction as viewed in Figures 4-7.

Figure 5 illustrates the first sequential step in the rota-
tion of the cartridge assembly through an arc of 180°
to present a new stylus in operative position, and it
will be observed. therein that during rotation of the
assembly through this first step the lower terminal pin
34 remains in contact with the spring 41, maintaining
the crystal element 27 in the amplifying circuit, while
the grounded upper pin 35’ is moved in a lateral direc-
tion inte contact with the spring 41. In accordance with
the teachings of the invention, the spring 41 and termi-
nal pins 34 and 35’ are so oriented that the pin 35’ is
moved into contact with the spring 41 before the pin
34 is moved out of contact so that at no time is there an
open circuit between the rotatable assembly and the
spring 41.

In the preferred embodiment of the invention the ter-
minal pin 35’ is grounded to the casing 29’ by means of
foil lead 36, and it will be apparent therefore that upon
contact of the pin 35 with the spring 41 a direct cir-
cuit is established between. ground and the spring, neither
crystal 27 nor 27’ being in circuit at such time.

Upon: continued rotative movement of the cartridge
units the terminal pin 34’, connecting the previously idle
crystal element 27’, is moved into contact with the spring
41. And in accordance with the teachings of the inven-
tion the grounded terminal pin 35’ remains in contact

with: the spring 41 until contact is initially established. -

This is accomplished in the present invention.

U §
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between the spring and terminal pin 34’ so that an open
circuit condition never exists.

After contact is established between the pin 34’ and
the spring 41 the assembly is rotated further until the
stop lug 22 contacts one of the abutments 23, where-
upon the detent 24—25 engages and the assembly is ready
for use with a new stylus in record-engaging relation.

To reset the apparatus to its initial operating condi-
tion, the control knob 18 is inerely rotated in the oppo-
site or clockwise direction until the lug 22 contacts the
abutment 23 at the other side of the mounting bracket
12, and during this rotation the terminal pins 35’, 34
and 35 make and break contact with the spring 41 in
opposite sequence to that described above. At no time
is there an open circuit condition, as will be readily
understood.

It should thus be apparent that we have accomplished
the objects initially set forth. We have provided a novel
and highly practical arrangement for employing a plu-
rality of piezoelectric transducer elements in a pickup
cartridge assembly having a plurality of selectively usable
record-engaging styli, so that each stylus may be ar-
ranged in independent driving relation with a separate
transducer element. This construction has been found
to be superior in many respects to the more common
construction wherein a plurality of styli drive a common
transducer element, and particularly in the respect that
each stylus-transducer combination may be adapted to
produce the highest fidelity response for the system in
which it is employed. For example, it may be desirable
to provide a certain type of transducer element for use
in micro-groove recording systems; while another type
element may be most desirable to obtain the best response
in standard recording systems. It is, of course, impos-
sible to obtain this optimum arrangement where a single
transducer element is driven in common by a plurality
of styli.

The use of a plurality of transducer elements, each
individually associated with a separate record-engaging
stylus, is also desirable from the standpoint that undesir-
able output tesponse caused by vibrations in the idle
stylus is wholly eliminated.

An important feature of our invention resides in the
described arrangement of switching the separate pickup
‘units into and out of the amplifying circuit while manip-
ulating the apparatus to present a new stylus in record-
engaging position. It is, of course, undesirable to have
both pickup units connected simultaneously into the am-
plifying circunit since not onmly is the response level of
the operative unit substantially lower than otherwise, but
undesirable responses may be caused by the idle pickup
unit.

Our switching arrangement is novel and advantageous
in another respect, moreover, namely, in that at no time
during a changeover from one stylus to another is there
an open circuit condition in the amplifying circuit which
could cause an undesirable hum to be emitted from the
sound translating system:.

It should be understood, however, that the specific
embodiment herein shown and described in detail is in-
tended to be illustrative only, and reference shouid there-
fore be had to the appended claims in determining the
full scope of the invention.

We claim:

1. In a phonograph pick-up cartridge assembly of the
type having a plurality of record-engaging styli the com-
bination of a plurality of separate transducer elements
each individually associated with a stylus, rotatable car-
rier means for said transducers and styli adapted when
in various rotative positions to position various of said
styli in record-engaging position, electrical output con-
ductors for said assembly, means to connect said con-
ductors in series relation with only the operatively
positioned one of said plurality of transducer elements,
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said transducer elements each having terminal pins ex-
tending therefrom, and said switching means including
a contact member adapted to contact a terminal pin of
said operatively positioned one of said plurality of trang-
ducer elements and no other. .

2. Apparatus according to claim 1 further character-
ized by said terminal pins and contact member being so
oriented that a pin is in contact with said member in all
rotative positicns of said carrier means.

3. In a phonograph pick-up cartridge assembly of the
type having a plurality of record-engaging styli the com-
bination of a plurality of separate transducer elements
each individually associated with a stylus, rotatable car-
rier means for said transducer elements and said styli
adapted when in- various rotative positions to position
various of said styli in record-engaging position, elec-
trical output conductors for said assembly, means to con-
nect one of said conductors in common to one terminal
of each of said transducer elements, switching means to
connect the other of said conductors to the other termi-
nal of only the operatively positioned one of said plu-
rality of transducer elements, said transducer elements
being positioned symmetrically about the rotative axis of
said carrier means, each of said transducer elements hav-
ing a terminal pin extending longitudinally therefrom,
said switching means comprising 2 spring contact mem-
ber extending transversely of said longitudinal axis and
spaced transversely thereof, and said spring contact mem-
ber and said terminal pins being so oriented that' when
a stylus is in record-engaging position said contact mem-
ber contacts only the pin associated with the said opera-
tively positioned one of said plurality of transducer
elements.

4. Apparatus according to claim 3 further. character-
ized by one of said transducer elements having a second
terminal pin, conductor meéans connecting said second
terminal pin with said one of said conductors, said pins
and contact member being so oriented that during rota-
tien of said carrier means to position a new stylus in
record-engaging position said second terminal pin con-
tacts said contact member to maintain a closed circuit
between said conductors.

5. In a phonograph pick-up cartridge assembly of the
type having a plurality of record-engaging styli the com-
bination of a plurality of separate transducer elements
each individually associated with a stylus, rotatable car-
rier means for said transducer elements and said styli
adapted when in various rotative positions to position
various of said styli in record engaging position, electri-
cal output conductors for said assembly, means to con-
nect one of said conductors in common to one terminal
of each of said transducer elements, switching means to
connect the other of said conductors to the other termi-
nal of only the operatively positioned cne of. said plu-
rality of transducer elements, a mounting bracket for
sald carrier means, said carrier means and said bracket

cans being of current conductive material, said means
to connect including current conductive means connect-
ing one terminal of each of said transducer elements
with said carrier means, and said one of said conductors
being connected to said mounting bracket,

6. Apparatus according to claim 5 further character-
ized by spring means acting upon said carrier means and
said mounting bracket to maintain electrical contact
therebetween at all times,

7. In a phonograph pick-up cartridge assembly of the
type having a plurality of record-engaging styli the com-
bination of a plurality of separate transducer elements
each individually associated with a stylus, rotatable car-
rier means for said transducer elements and said styli
adapted when in various rotative positions to position
varions of said styli in record-engaging position, a
mounting bracket for rotatably mounting said carrier
means, electrical output conductors for said assembly,
means to connect one of said conductors to one terminal
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of the operatively positioned ome of said plurality of
transducer members, switching means to connect the
other terminal of only the said operatively positioned
transducer to the other of said conductors, said switching
means comprising a yieldable contact member carried
by said mounting bracket and positioned adjacent the
rotative axis of -said carrier, said switching means being
operative during rotation of said carrier to present a new
stylus in record-engaging position to effect a direct con-
nection between said conductors, subsequently to dis-
connect said first mentioned operatively positioned trans-
ducer from said other conductor, further subsequently to
connect another transducer to said other conductor, and
still subsequently after connecting said another transducer
between said conductors breaking said previously men-
tioned direct contact whereby said another transducer is
operatively positioned.

8. Apparatus according to claim 7 further character-
ized by said switching means including a plurality of
terminal pins extending from said transducers, said pins
being offset from said longitudinal axis and adapted to
contact said yieldable member, certain ones of said pins
being connected -to said transducers only, and certain
others of said pins being connected to said one of said
cenductors.

9. In a phonograph pick-up cartridge assembly of the
type having a plurality of record-engaging styli the com-
bination of a plurality of separate transducer elements
each individually associated with a stylus, rotatable car-
rier means for said transducers and styli adapted when
in various rotative positions to position various of said
styli in record-engaging position, electrical output con-
ductors for said assembly, means to connect said con-
ductors in series relation with only the operatively posi-
tioned one of said plurality of transducer elements, and
said last mentioned means including means to maintain
a closed electrical circuit between said conductors during
rotation of said carrier.

10. In a phonograph pick-up cartridge assembly of the
type adapted to be secured in the outer free end of a
phonograph tone arm comprising a mounting bracket
adapted to be attached to said tone arm, a generally
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horizontally extending and relatively thin carrier mem-
ber rotatively carried by said mounting bracket, means
to rotate said carrier member, a pair of separate trans-
ducer elements mounted on opposite sides of said car-
rier member, each of said transducer elements compris-
ing a mechanical-electrical transducer, a record-engaging
stylus and a driving member, a pair of electrical output
conductors for said assembly, means to connect one of
said conductors in common to one terminal of each of
said transducer elements including said carrier member,
and switching means to connect the other of said con-
ductors to the other terminal of only the operatively
positioned one of said transducer elements.

11, In a phonograph pick-up cartridge of the type
adapted to be secured in the outer free arm of a tone
arm comprising a U-shaped mounting bracket adapted
to be attached to said tone arm, a generally horizontally
extending and relatively thin carrier member rotatively
supported by and extending between the depending leg
portions of said bracket, a control member journaled in
said bracket and having a driving connection with said
carrier member adapted to protrude through the tone
arm to facilitate rotation of said carrier member, a pair
of separate transducer elements mounted on opposite
sides of said carrier member, each of said transducer
elements comprising a mechanical-electrical transducer
and a record-engaging stylus, a pair of electrical output
conductors for said assembly, and means operative upon
rotation of said carrier to position one of said styli in
record-engaging position to connect. the transducer asso-
ciated with said one of said styli in series with said con-
ductors, and switching means being simultaneously opera-
tive to disconnect the other of said transducer elements
from said conductors.
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