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Our invention relates to the art of translating 
mechanical vibrations into electrical impulses. 
More particularly our invention relates to means 
for supporting a pickup cartridge for an elec 
trical phonograph, and is a continuation-in-part 
of application Serial Number 378,463, now U. S. 
Patent No. 2,368,198 dated May 4, 1944. 
Pickup arms for electrical phonographs are de 

signed with two pivots or bearings to allow for 
movement in two directions. The first or vertical 
pivot or bearing allows the pickuparm to move 
horizontally with respect to the record being 
played and, as the pickup arm stylus follows the 
grooves of a disk record in toward the center of 
the record, it allows the entire pickup arm to 
move about the first pivot. The second or hori 
zontal pivot or bearing is one on which the pickup 
arm turns or moves in an up and down direction 
such as when the stylus is taken off of the record 
or when irregularities in the record or turntable 
cause the pickup arm to move up and down with 
respect to the phonograph. In the design and 
manufacture of these pivots or bearings consid 
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able care must be exercised to keep the amount of 
bearing play at a minimum. This is particularly 
true for arms designed for use with laterally cut 
records which depend for their operation on in 
parting a torsional vibration to a needle which in 
turn imparts a vibration to an electro-mechanical 
transducer. Bearing play in the horizontal and 
vertical bearings causes a certain amount of the 
needle vibration to be absorbed by the pickup 
arm in the form of a torsional vibration about 
a longitudinal axis parallel to the length of the 
arm and also in vibration about the vertical axis. 
These torsional vibrations in the pickup arm 
reduce the amount of stylus vibration which is 
transmitted from the undulations in the record 
to the electro-mechanical transducer and may 
introduce serious distortion in the wave form at 
low frequencies. As the frequency of the vibra 
tion in the stylus becomes higher and higher the 
distortion in the wave form introduced by the 
torsional vibration of the pickup arm becomes less 
and less due to the inertia of the pickup arm re 
sisting the torsional vibration. The resistance to 
the torsional vibration in the pickup arm causes 
a higher percentage of the stylus vibration to pass 
to the electro-mechanical transducer and results 
in more efficient conversion of mechanical nove 
ment to electrical impulse. It is also desirable 
that the pickup arm be cushioned to prevent 
vibration produced by either the record, turn 
table motor, or any other source external of the 
stylus on the record from being transmitted to 
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the electro-mechanical transducer through the pickup arm. 
In this invention we hingedly mount a phono 

graph pickup cartridge from a pivotably mounted 
pickup or tone arm in a manner to achieye all 
of the mentioned benefits and to reduce the un 
balanced weight of the pickup arm which is sup 
ported on the phonograph record by means of 
the phonograph stylus. 

It is an object of our invention to provide a 
mounting between a pickup arm and an electro 
mechanical transducer which reduces the amount 
of vibration transmitted from the arm to the 
transducer and which resists torsional vibration 
of the arm. 
Another object is to provide a resilient connec 

tion between an electro-mechanical transducer 
and an arm. 
A further object of our invention is to provide 

a connection between an electro-mechanical 
transducer and a supporting arm which resists 
torsional vibration of the transducer with respect 
to the said arm. 
A still further object of our invention is to 

provide a resilient connection between an electro 
mechanical transducer and a supporting arm or 
base which provides a damping action to prevent 
the undesired transfer of extraneous vibrations 
therebetween. 
Another object of our invention is to resiliently 

mount a transducer on a pickup arm in a manner 
to reduce the acceleration forces due to a warped 
phonograph record. 
Other objects and a fuller understanding of 

our invention may be had by referring to the 
following detailed description and claims, taken 
in conjunction with the following drawings in 
Which: 

Figure 1 is a sectional view of a portion of a 
phonograph pickup arm and showing a pickup 
cartridge mounted on the arm. 

Figure 2 is a cross-sectional view taken along 
line 2-2 of Figure 1, and 

Figure 3 is a side elevation of a phonograph 
pickup arm partly in Section to show another 
method of mounting the pickup cartridge, 
Figure 4 is a view, partly in section, of another 

form of our invention. 
Figure 5 is a sectional view of a modified form 

of Our invention. - . 

With reference to Figures 1 and 2 there is 
shown a form of our invention in which a trans 
ducer unit 55 is suspended from a pickup arm to 
by means of a resilient hinge 56 placed between 
the transducer 55 and the pickup arm 0. As the 
stylus 6 follows vertical movements of an uneven 
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turntable or warped record the transducer unit 
55 pivots about the hinge 56 and very little if any 
acceleration in a vertical direction is imparted to 
the pickup arm (0. By thus reducing inertia 
forces the stylus pressure on the record may be 
reduced and maintained more evenly thereby in 
creasing the life of the records and of the stylus. 
As in the embodiments illustrated in the parent 
application, Serial Number 378,463, now U. S. 
Patent No. 2,368,198 dated May 4, 1944, the re 
silient hinge 56 may be a metal Spring, but we 
prefer a block of rubber such as Sponge rubber 
or the like as, in addition to the resilient prop 
erty, it also has the property of effecting a damp 
ing action for reducing the transmission of vibra 
tion between the pickup arm 0 and the trans 
ducer unit 55. Fairly stiff sporige rubbef blocks 
may be used to achieve these damping and flexing 
actions. 
The transducer unit 55 is connected to the 

resilient hinge 56 by means of rivetS or Screws 
57 and the resilient hinge 56 is connected by 
means of the rivets or screws 58 to a web 59 
depending from the head 60 of the pickup arm 
f, thereby suspending the transducer unit 55 
from the pickup arm head 60. The resilient 
hirige 56 may have a relatively high Section 
modulus oriented in a direction to prevent tor 
sional vibration of the transducer 55 with respect 
to the pickup arm f O and the pickup arm head 
66, and may have a relatively low section modulus 
in a direction to permit the transducer unit 55 
to move vertically with respect to the pickup arm 
head to accommodate vertical irregularities in 
the turntable or record. The point of conniec 
tion between the transducer unit 55 and the 
pickup arm head 50 is substantially at the mid 
point of the transducer unit 55, but is sufficiently 
off-center that when the head 60 is lifted from 
a record the stylus 6f drops slightly with respect 
to the head 60. The stiffness and location of the 
hinge 56 may be varied to obtain the least pres 
sure on the point of the stylus 6 which is com 
mensurate with good reproduction. The stylus 
6 is connected to a piezoelectric crystal unit 62 
by means of a drive wire 63, and the crystal unit 
62 includes leads which are connected to the 
shielded wire 37. The transducer unit 55 and 
its connection to the amplifiers (not shown) are 
more fully described in Patent Number 2,081,862, 
issued to A. L. W. Williams. It is to be understood, 
however, that any other kind of transducer 
mechanism such as a magnetic transducer may be 
used with our invention. 

Figure 3 illustrates another embodiment of our 
invention in which the transducer unit 55 (crys 
tal, magnetic, or the like) is connected to the 
pickup arm head 60 by means of a resilient hinge 
64. One end of the hinge 64 is connected to the 
transducer unit by means of rivets or serews 57, 
and the other end of the hinge is connected to 
the pickup arm fo by means of rivets or screws 
8, thus supporting the cartridge 55 from the 
pickup arm 0. The hinge is positioned at the 
end of the transducer unit away from the stylus 
6, and it may be found convenient to use a 
finger 65 connected to the end of the pickup arm 
head 0 to engage the stylus end of the transducer 
unit 55 to prevent the hinge 64 from bending too 
far when the pickup arm is lifted from the record 
which is being played, 
:... Figure 3, also illustrates a hirige and stop con 
struction adapted for use with either of the em 
bodiments of our invention shown in Figures 1 
and 3. We provide a vertical stop 66 to imit the 
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amount of downward arm motion, in addition to 
the horizontal stop 4 to limit the amount of 
lateral arm motion. The vertical stop 66 is con 
nected to the bearing shaft 22 by means of a 
screw or rivet (57 and is rotatable in a horizontal 
plane as the pickup arrin rotates. The vertical 
top 6 is not rotatable in a vertical plane and 

is adapted to limit the downward distance to 
which the pickup arm head 60 will move by en 
gaging the underneath side of the pickup arm 0. 
The downward limit of the movement of the 
pickup arm head 60 is such that the head 60 is 
held by the stop 36 slightly above the record being 
played and to catase the stylus 6 of the trans 
ducer unit 55 to ride in the record groove with 
sufficient pressure for good reproduction. This 
pressure is represented by the force resulting 
from the effective Weight of the transducer unit 
55 and the elastic force exerted by the resilient 
hinge 64. 

Figure 4 illustrates a further modification of 
our invention which is particularly useful if the 
pickup is to be used in an upside-down position, 
stich, for example, as a pickup tised to reproduce 
from the underneath side of a record. It is also 
useful if the record is to rotate about a horizontal 
axis and be reproduced by a pickup which is 
mounted sideways. 
The cartridge 55 may be connected to the head 

60 of the pickup arm to at a point which is sub 
stantially the balance point, and the spring TO 
is positioned between the inside surface of the 
head portion 66 and the top-surface of the pickup 
cartridge. A molded ring 7 is provided on the 
head portion 66 and a similar ring T2 on the 
pickup cartridge to prevent slippage of the spring 
6. The spring 70 exerts a biasing force which 
tends to push the stylus end of the cartridge 55 
away from the head 60 to cause the stylus 6 to 
extend below the lower Surface of the head 60. 
Thus, whether the pickup is in the position illus 
trated by Figure 1 or in the position shown by 
Figure 4, or in any intermediate position it will 
be operable. 

It may be desirable to adjust the bias exerted 
by the Spring 76. An example of where adjust 
ment may be of value is when the cartridge 95 is 
connected to the head 66 at a location on the 
cartridge away from the balance point to catse 
the stylus end thereof to be slightly heavier than 
the other end. With this condition it wotid 
make a difference in the force exerted by the 
stylus against the record whether the pickup was 
operated in a normal orirt an upside-down post 

5 tion. By tutilizing a spring whose biasing force 
is a difestable the styltrs force can be made uni 
form for normal or upside-down operation. 
The biasing force of spring e is adjusted in 

the following manner. A pressure plate T4 is 
pestioned between the spring 78 and the tinder 
neath slede ef the head 66, and a screw is extends 
through the top wall of the head so. Turning 
the Screw 75 in one direction causes the presstre 
plate to move toward the cartridge 55, thereby 
compressing the spring 78 and increasing the 
bias, and turning the screw 75 in the opposite 
direction relieves the bias. 
This bias adjusting screw may extend through 

the top wall of the head 60 as shown, or it may 
extend through the cartridge 55. An advantage 
of havirig it extend through the eartridge SS is 
that the bias of the spring 76 may be set when 
the pickup is put on the phonograph and the 
screw would then be out of sight and less apt to 
be tanpered wit, 
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By utilizing an adjustable bias device Such as 

the illustrated spring and pressure plate arrange 
ment it permits manufacturing one pickup for 
operation in normal, upside-down, or angular operation. 
With the pickup constructions shown the stylus 

6 Will be biased into engagement With the phon.0- 
graph record by the unbalanced Weight of the 
transducer, or, in the device of Figure 4, by the 
unbalanced weight (if any) plus the Spring bias. 
When playing a record the unbalanced weight of 
the pickup arm is substantially entirely Supported 
by the vertical stop 66 which permits the pickup 
arm 0 to be lowered until the stylus 6 engages 
the record and until the transducer unit pivots 
slightly about the hinge by which it is connected 
to the pickup arm. The hinge, being resilient, 
exerts a force through the transducer cartridge 
to couple the stylus to the phonograph record, 
and this force reacts on the pickup arm. Thus 
to a small extent there is a slight amount of the 
weight of the pickup artin supported on the stylus. 
However, if the phonograph record is warped the 
vertical movement of the transducer cartridge 
caused by the unevenness results in a hinge action 
between the transducer and the pickup arm. The 
arm, therefore, is not moved to any great extent 
by the Warped record and acceleration forces on 
the stylus are kept to a low amount. 
Although we have described our invention with 

a certain degree of particularity, it is to be under 
stood that the present disclosure has been made 
only by Way of example and that numerous 
changes in the details of construction and the 
combination and arrangement of parts may be 
resorted to without departing from the spirit and 
Scope of the invention as hereinafter claimed. 
We claim as our invention: 
1. A pickup device comprising a supporting 

arm, a complete transducer unit, and a single 
- supporting means joining said transducer unit to 
the arm, said Supporting means comprised of 
flexible rubber or the like and having a relatively 
high section modulus in a first direction and 
a relatively low section modulus in a Second 
direction, means connecting one end of the flex 
ible supporting means to said Support, means con 
necting the other end of the flexible Supporting 
means to said transducer unit in Such a manner 
that the direction of said high section modulus 
is substantially perpendicular to and the direction 
of said low section modulus is substantially par 
allel to the longitudinal axis of Said transducer 
unit whereby said supporting means resists tor 
sional vibrations applied to the transducer unit 
and permits rotation of one end of the transducer 
unit with respect to said Supporting arm. 

2. A pickup device as set forth in claim 1, 
further characterized by said supporting means 
being substantially a solid block of flexible rubber 
or the like. 

3. A pickup device as set forth in claim 1, fur 
ther characterized by said supporting means 
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6 
being connected to said transducer unit substan 
tially at the center of longitudinal balance of Said 
transducer unit. 

4. A pickup device as set forth in claim 1 
wherein said transducer unit has a stylus at one 
end thereof, further characterized by said Sup 
porting means being connected to the end of said 
transducer unit opposite said stylus end. 

5. A pickup device comprising a Supporting 
arm including at one end thereof an inverted 
hollow elongated cup-shaped head, a complete 
transducer unit, and supporting means joining 
said transducer unit to said head, said supporting 
means comprising a plate-like body of flexible 
rubber or the like, means connecting one end of 
the fiexible supporting means to an inside Wall 
portion of said head with the smallest dimension 
of said plate-like body in a direction substantially 
parallel to the longtiudinal axis of said transducer 
unit, means connecting tile other end of Said flex 
ible supporting means to said transducer unit 
whereby said Supporting means resists torsional 
vibrations applied to said transducer unit and 
permits rotation of one end of the transducer 
unit with respect to said Supporting arm. 

6. A pickup device as set forth in claim 5, 
further characterized by said plate-like body 
being connected to a side Wall portion of Said 
inverted cup-shaped head and depending down 
Wardly therefrom. 

7. A pickup device as set forth in claim 5, fur 
ther characterized by said plate-like body being 
connected to the bottom Wall portion of said in 
verted cup-shaped head and depending down 
Wardly therefrom free from engagement with the 
Side Walls of Said head. 
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