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1. 
My invention relates to vibration translating 

devices, Such as phonograph pickups, and more 
particularly to Such devices for translating me 
chanical vibrations into electrical variations. 
This application is a continuation in part of my 
copending application Serial No. 565,357, filed 
NOWernber 28, 1944, and assigned to the assignee 
as the present invention. 
In my above mentioned application there are 

described various forms of phonograph pickups 
employing high resistance Wires which are 
Strained in accordance with the vibrations of a 
SOUnd track to produce electrical variations co 
responding to the sound. Such pickups may be 
Constructed With very light, moving parts so 
that the Stylus may be made to follow the grooves 
of a Sound record accurately over a, Wide range 
of frequencies of the recorded Sounds. It is an 
object of my invention to provide a vibration 
translating device employing a high resistance 
Wire for translating vibrations into electrical 
Variations and in which the Wire may be mount 
ed in a normally unstressed condition. 

The novel features which I believe to be char 
acteristic of my invention are set forth with 
particularity in the appended claims. My in 
wention itself, however, both as to its organiza 
tion and method of operation, together with 
further objects and advantages thereof, may best 
be understood by reference to the following de 
Scription taken in connection with the accom 
panying drawing in which Fig. 1 is a perspective 
view of a portion of a phonograph pickup head 
embodying my invention; Fig. 2 is a diagram of 
the electric circuit connections employed with 
the pickup of Fig. 1; and Fig. 3 is a view similar 
to Fig. 1 showing a modified form of my inven 
tion. 

Referring now to the drawing, the pickup illus 
trated in Fig. 1 comprises a head comprising 
a block of insulating material having a conduct 
ing post 2 rigidly mounted in the block and 
having a stylus member or element 3 secured 
thereto. The member 3 comprises an arm of 
steel or other suitable resilient material and a 
permanent Stylus point 4 mounted at the end of 
the arm remote from the post 2. During oper. 
ation of the head, the stylus point 4 travels in 
the groove or Sound track of the record and the 
member 3, acting as a Cantilever beam, vibrates 
in accordance With the Sound to be reproduced. 
In order to translate the vibrations into elec 
trical variations Suitable for amplification and 
reproduction, a fine resistance wire 5 is secured 
to the stylus member 3 at a short distance from 
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Cured to the underSide of the head . 

2 
the post 2 and the ends of the Wire are rigidly 
held in good conducting relation. With tWO Con 
ducting posts 6 and rigidly mounted in the 
block i on either side of the post 2. The wire 
5 may be made of nichrone or other suitable 
material and Should be Selected to have uniforn 
elasticity throughout its length. The diameter 
of the Wire may be of the order of one one 
thousandth of an inch. The dynamic mass of 
the cantilever bean or stylus aim 3 may be 
inade Very Small. The Small dynamic nass en 
ableS the point 6 to follow the Sound track readily 
With minimum poSSibility of damage, and the 
toile arm or Supporting device (not sinown) to 
Which the head is Secured may be balanced so 
that the unbalanced Weight on the stylus point 
is, Say, one-half ounce of less. The Wire 5 may 
be Secured to the Stylus member 3 by Wrapping 
it around the member So that the meinber and 
the Wire are in good electrical conducting rela 
tionship. The Wire 5 and the portion of tine 
member 3 to Which it is secured are embedded in 
a body of resilient insulating material 8, which 
has been illustrated as cemented or otherwise Se 

Any Slit 
able flexible insulating material which may be 
made to closely embed the Wire and restrict its 
lateral movement may be employed. One na 
terial Suitable for this purpose is the cellulose 
nitrate plastic Sold under the trade name 
“Pyralin.' 

The body of insulating material 8 terminates 
Short Of the postS 6 and 7. When the member 
3 is vibrated by displacement of the point 4 as 
it moves along the Sound track of a record, the 
resistance of the portions of the Wire 5 embedded 
in the material 8 on either side of the member 
3 are Varied in proportion to the intensity of 
the viorations. The islaterial 3 restricts the 
lateral movement of the embedded Wire and, 
although the Wire COIStitutes a long slender col 
lumn which WOluld bead readily upon applica 
tion of a compressive force, the insulating na 
terial restricts this bending under high velocity 
StreSSes and as a result, tie Wire is strained both in 
CompreSSion and in teinsion. Thus for any one 
displacement of the Styius member the portion on 
one portion of the member is strained in compres 
Sion. While that On the other side is strained in 
tension, and as the member vibrates this alternate 
and Opposite Straining of the two portions of 
the Wire produces proportionate alternate and 
Opposite Variations of the electrical resistances 
of the two portions. 
The pickup shown in Fig. 1 may be connected 
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in an electrical circuit as indicated in Fig. 2 in 
order to reproduce the recorded sound. The 
wire 5 is connected in a balanced electrical cir 
cuit, the terminals 6 and being connected to 
the primary winding 9 of a transformer . The 
midpoint of the wire 5 is connected through the 
member to one terminal of a battery , the 
other terminal of which is connected to a mid 
point tap on the primary Winding 9. 
When the member 3 is in repose the tension 

on each of the portions of the Wire 5 is the Same 
and the electrical circuit is balanced so that the 
same amount of current flows in the two halves 
of the primary winding 9; however, as soon as 
the member 3 is displaced by vibrations of the 
point 5 the resistances on the two sides of the 
wire 5 vary oppositely and the current flowing 
through the winding 9 increases in one direction. 
or the other depending upon the direction of un 
balance of the resistances of the two portions of 
the wire 5. Any variations in current in the 
primary winding 9 produce corresponding volt 
age changes in the secondary winding 2 of the 
transformer. The voltage changes in the Sec 
ondary 2 are impressed on a control electrode 
g3 cf an electron discharge device 4 which a.m.- 
plifies the voltage variations; these variations 
or signals are then further amplified by a power 
amplifier 5 connected to drive a loudspeaker 6. 
The circuit arrangement of Fig. 2 is conven 
tional and has been employed heretofore to am 
plify oppositely varying electrical quantities. 
The pickup head illustrated in Fig. 3 is Sini 

lar to that shown in Fig. 1 and corresponding 
parts have been designated by the same nu 
merals. The body of resilient insulating mate 
rial employed in Fig. 3 and indicated at not 
only surrounds the portions of the wire 5 adja 
cent the stylus member 3 in the manner of the 
material 8 in Fig. 1, but also surrounds the low 
er ends of the posts 6 and . This construction 
provides a more durable structure and prevents 
damage to the ends of the wire between the re 
silient material and the posts 6 and . The 
posts 6 and also help to retain the insulating 
material in position on the pickup head. The 
operation of the pickup of Fig. 3 is the same as 
that of the pickup of Fig. 1. 
From the foregoing it Will readily be appar 

ent that I have provided a pickup including a 
simple and effective arrangement for utilizing a 
high resistance wire which is normally unstressed 
So that linear Wariations of resistance on both the 
tension and compression characteristic curves of 
the wire may be employed. The pickup is simple 
and effective in operation and requires a mini 
mun number of noving parts. 
While I have disclosed my invention as ap 

plied to a particular form of pickup head, other 
applications will readily be apparent to those 
skilled in the art. I do not, therefore, desire my 
invention to be limited to the specific construc 
tions illustrated and described and I intend by 
the appended claims to cover all modifications 
within the Spirit and scope of my invention. 
What I claim as new and desire to secure by 

Letters Patent of the United States is: 
1. A vibration translating device comprising a 

Support, a vibratory element mounted on said 
Support, an electrical resistance wire connected 
to said element and extending laterally there 
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4. 
from, and a body of resilient insulating mate 
rial embedding said wire and said element adja 
cent said wire whereby said wire is strained in 
tension and in compression in accordance with 
the vibrations of said element. 

2. A vibration tianslating device comprising a 
support, a vibratory member mounted on said 
support, two portions of electrical resistance wire 
connected between said member and Said Sup 
port one on either side of Said member, and a 
body of resilient insulating material embedding 
said wire portions on both sides of Said Support 
and said element adjacent said wire portions 
whereby said wire portions are Strained alter 
nately in tension and in compreSSion in accord 
ance With the vibrations of said member. 

3. A phonograph pickup comprising a sup 
porting head, a stylus member Supported at one 
end on said head and having a Stylus point near 
its other end adapted to be displaced laterally 
upon movement along a record sound track, an 
electrical resistance Wire Supported on Said head 
and connected to said member and having a 
straight portion extending laterally of said mem 
ber, and a body of resilient insulating material 
embedding said straight portion of Said Wire 
and the adjoining portion of said member where 
by Said Wii'e is strained in tension and in com 
pression in accordance With relatively high fre 
quency vibrations of said member produced by 
movement of said stylus point along a Sound 
track, the electrical resistance of said Wire be 
ing thereby varied in proportion to such vibra 
tions. 

4. A phonograph pickup comprising a Sup 
porting head, a stylus member supported at one 
end on Said head and having a stylus point near 
its other end adapted to be vibrated upon move 
ment along a record Sound track, an electrical 
resistance Wire having its ends connected to said 
head and its midportion Connected to said mem 
ber to provide straight portions of Said Wire on 
either side of said member, and a body of re 
silient insulating material embedding Said 
straight portions and the adjoining portion of 
said member whereby vibrations produced by 
movement of Said stylus point along a sound track 
produce Strains in compression and tension in 
said Straight portions so that the electrical resist 
ances of said portions are varied oppositely in 
proportion to the Vibrations of said member. 

5. A phonograph pickup comprising a sup 
porting head of insulating material, a conduct 
ing stylius member supported at one end on said 
head and having a stylus point near its other 
end adapted to be displaced laterally upon move 
ment along a record Sound track, a post of con 
ducting material mounted in said head, an elec 
trical resistance wire connected to said member 
and to Said post, and a body of resilient insulat 
ing material embedding said wire and adjacent 
portions of Said post and said member whereby 
Said Wire is normally unstressed and is strained 
in tension and in compression in accordance With 
relatively high frequency vibrations of said mem 
ber produced by movement of said stylus point 
along a sound track to vary the electrical resist 
ance of Said Wire in proportion to such vibra 
tions. 
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