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1. 
This invention relates to signal translating ap 

paratus, and more particularly to a signal trans 
iating device of the capacity type adapted for use 
especially in connection with phonograph rec 
ords, the present invention having particular ref 
erence to the type of translating device disclosed 
and claimed in my copending application Serial 
No. 414,305, filed October 9, 1943, now Patent No. 
2,376,456, granted May 22, 1945. 

In the aforesaid copending application, there 
is disclosed a capacity type pickup. Which con 
prises a supporting member carrying a pair of 
electrodes in capacitive relation to each other, One 
of the electrodes being stationary and the other 
being mounted for movement relative to the sta 
tionary electrode. The movable electrode consists 
of a relatively thin, narrow, flexible strip of metal 
exteading across the stationary electrode and an 
chored at both its ends. A needle is Secured to 
the movable electrode Substantially midway be 
tween its ends and is arranged to cooperate With 
the groove of a phonograph record. Movement 
of the movable electrode in response to the needle 
is confined substantially to a region in the vicinity 
of the needle to avoid vibration reflection from 
other parts of the movable electrode back toward 
the needle, thereby substantially eliminating dis 
tortion and extending the range over which the 
pickup is operated with great efficiency. A pickup 
device of this type is extremely light in Weight, 
having a needle pressure of approximately 20 
grains. Such a pickup may be connected in the 
tuning circuit of a suitable high frequency oscil 
lator (for example, a 40 to 50 megacycle OScilla 
tor), and when the capacity of the pick-up is 
varied in response to the record, it produces a 
frequency shift in the oscillator circuit, and fre 
quency modulation results. This may be passed 
through the regular FM channel of a radio re 
ceiver for reproduction. 
The forms of pickup disclosed in my aforesaid 

copending application have a relatively wide fre 
quency range of operation. In Some cases, it is 
not necessary to provide so extensive a range as 
is afforded by the pickup constructions of my 
aforesaid copending application. In sacrificing 
Some of this wide range, it is possible to modify 
the construction of the pickup so that it will also 
be less expensive. Accordingly, it is the primary 
object of my present invention to provide an im 
proved capacity type pickup which is relatively 
inexpensive in cost and is especially useful in pro 
viding frequency modulation of an oscillator cir 
cuit wherein the pickup constitutes a tuning ele 
ment. 
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More particularly, it is an object of my present 
invention to provide an improved capacity type 
pickup as aforesaid which is relatively simple in 
construction, yet highly efficient in use. 
Another object of my present invention is to 

provide an improved capacity type pickup which 
Will afford a comparatively large gain in Signal 
to noise ratio. 

Still another object of my present invention is 
to provide an improved capacity type pickup as 
aforesaid which will not cause the record with 
which it cooperates during reproduction to radi 
ate extraneous Sounds and which will not itself 
produce Such Sounds. 
A further object of my present invention is to 

provide an improved capacity type pickup which 
Will Operate with a minimum of distortion. 

Still another object of my present invention is 
to provide an improved capacity type pickup as 
above set forth in which the mass of the moving 
parts is very low. 
A further object of my present invention is to 

provide an improved capacity type pickup which 
is very flexible in operation. 

It is also an object of my present invention to 
provide an improved pickup device of the charac 
ter set forth which is sturdy in construction, 
which is economical in cost, and which will have 
a long life. 

in accordance with one form of my present 
invention, I provide a suitable Supporting mem 
ber which carries a pair of electrodes in capaci 
tive relation to each other. One of the electrodes 
is stationary and the other electrode, which is 
made of a thin strip of resilient material, is an 
chored at one end but freely suspended at its 
opposite end to thereby provide a movable por 
tion which is SWingable toward and away from 
the stationary electrode. If desired, the movable 
electrode may be formed with stiffening flanges 
along its longitudinal edges to thereby insure 
movement of the movable portion thereof as a 
whole and to prevent torsion of the strip. A nee 
dile is carried by the movable electrode for coop 
eration with the groove of a record, the movement 
imparted thereto by the record groove producing 
corresponding movement of the Swingable elec 
trode relative to the stationary one to thereby 
vary the capacity of the pickup. In accordance 
with various modifications of this form of my 
present invention, the needle may be so mounted 
on the movable electrode that it will impart there 
to movements proportional to the magnitude of 
movement imparted to it by the record, the nove 
ment of the active portion of the movable elec 
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trode in some cases being of lesser and in some 
cases of greater magnitude than that of the nee 
die. 
The novel features that I consider character 

istic of my invention are set forth with particu 
larity in the appended claims. The invention 
itself, however, both as to its organization and 
method of operation, as well as additional objects 
and advantages thereof, will best be understood 
from the following description of several embodi 
ments thereof, when read in connection with the 
accompanying drawing, in which 

Figure 1 is a perspective view of one form of 
pickup device according to my present invention, 

Figure 2 is a similar view of a modification 
thereof, 

Figure 3 is a similar view of a still further modi 
fication of this form of my invention, 

Figure 4 is a similar view of still another modi 
fication of this form of my invention, and 

Figure 5 is a wiring diagram illustrating one 
circuit in connection with which my improved 
pickup may be used advantageously. 

Referring more particularly to the drawing, 
Wherein similar reference characters designate 
corresponding parts throughout, there is shown, 
in Fig. 1, a Supporting block f of insulating ma 
terial to which is secured a stationary electrode 
3 comprising one electrode of the capacity pickup. 
Also mounted on the block between a pair of 
brass plates or blocks 5 is a movable electrode 7 
which cooperates with the stationary electrode 
3, the electrode 7 being spaced from the electrode 
3 by air or other suitable dielectric material. The 
electrode 7 is preferably made out of a strip of 
relatively narrow, thin piece of nickel-steel alloy 
or any other suitable material which is resilient 
and has a thickness of about 3 to 5 mils and a 
width of about is inch. 
The blocks 5 anchor one end of the movable 

electrode 7 and hingedly mount this electrode for 
SWinging movement toward and away from the 
stationary electrode 3 due to the resilience of the 
electrode 7. The upper and lower longitudinal 
edges of the strip 7 may be bent out of the plane 
thereof to provide stiffening flanges 7a and Tb 
which insure movement of the extending portion 
of the electrode (that is, the portion to the left 
of the blocks 5) as a whole and prevent twisting 
or torsional movement thereof. 
A needle 9 is secured to the strip 7, as by solder 

f3 or the like, preferably at the bend line of the 
flange Tb thereof. The left hand end of the 
electrode 7 is freely suspended, and the needle 
9 extends therefrom in substantially the plane of 
the vertical body portion thereof. The needle 9 
terminates in a record engaging tip which may 
be of Sapphire or the like for long wear. Prefer 
ably, the major portion of the needle is rigid 
torsionally and is of the type disclosed in the 
Hasbrouck Patent No. 2,280,763. Such a needle 
may be made of piano wire or the like having a 
diameter of the order of 10 to 12 mils and a 
length of about inch to 4 inch. 
The stationary electrode 3 may be connected 

by means of a lead f5 to the inner conductor f7 
of a concentric transmission line. The movable 
electrode 7 may be connected by a lead 9 to the 
Outer, tubular conductor 2 of the aforesaid 
transmission line, the tube 2 being also utilized 
as a pickup arm, if desired. 
A pickup device such as that described above 

may be employed to control the frequency of 
any tuned circuit and finds its particular appli 
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4. 
cation in modulating an oscillator in any suitable 
phonograph reproducing circuit, such as those 
more particularly disclosed and claimed in my 
Copending application Serial No. 459,375, filed 
September 23, 1942. By way of illustration, 
reference is made to Fig. 7, wherein the pickup 
device is connected to an oscillator comprising a 
Suitable oscillator tube 23 provided with an Oscil 
lator tuning inductance 25. The pickup capacitor 
3, 7 is shunted across the inductance 25 and is 
connected therewith through a shielded cable 
which may be obtained, for example, by ground 
ing the pickup arm 2. The capacity of the 
shielded cable should be relatively low with re 
spect to that of the pickup 3, 7. The output 
circuit 27 of the oscillator tube 23 is provided with 
a tuned circuit 29 which may be tuned to reso 
nance with the desired oscillation mid-frequency. 
The variation of the capacity at the pickup will 
cause the OScillation frequency to vary above and 
below the normal frequency, thereby resulting in 
a frequency modulated Signal which is delivered 
to a suitable output circuit and may be utilized 
in any suitable manner, as to operate a loud 
speaker or the like (not shown). 
The form of my invention shown in Fig. 2 is 

similar to that shown in Fig. 1 except that the 
movable electrode 7 is triangular in shape, being 
anchored by the blocks 5 at its large or base end, 
The freely suspended end thereof extends some 
what past the fixed electrode 3, and only a region 
of the movable electrode 7 in the vicinity of the 
free or pointed end thereof cooperates with the 
fixed electrode 3. Here, again, the needle 9 ex 
tends from the free end of the electrode 7 in sub 
stantially the plane thereof. 
With both forms of the invention described 

above, it is obvious that the magnitude of move 
ment of the free end of the movable electrode 7 
will not exceed the magnitude of movement in 
parted to the needle 9 by the record groove. To 
provide greater sensitivity, the modifications 
shown in Figs, 3 and 4 are provided. Fig. 3 
employs a triangular or tapered, movable elec 
trode 7 similar to that of Fig. 2, and Fig. 4 
employs a strip electrode similar to that of Fig. 1. 
In Fig. 3, the needle 9 is secured to the movable 
electrode 7 at a point intermediate the region of 
the electrode 7 which cooperates with the sta 
tionary electrode 3 and the anchored end thereof. 
Thus, a step-up ratio is obtained between the 
magnitude of movement of the needle 9 in 
response to the record and the magnitude of 
movement of the region of the movable electrode 

near the freely suspended end thereof which 
cooperates with the stationary electrode 3. In 
this way, increased sensitivity is obtained. In 
the construction of Fig. 4, the needle 9 is also 
mounted at a point intermediate the ends of the 
movable electrode, the stationary electrode 3 
being arranged to cooperate with an intermediate 
portion of the movable electrode 7 to provide a 
similar step-up ratio. 
Although I have shown several forms of my 

present invention and have described the same 
With great detail, it will undoubtedly be apparent 
to those skilled in the art that many other modi 
fications of my present invention, as Well as 
changes in those described, are possible without 
departing from the spirit of the invention. For 
example, in the form illustrated in Figs. 2 and 
3, the movable electrode 7 may be made other 
than triangular in shape, and it may be made to 
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diverge away from the mounting blocks 5 toward 
the freely suspended end thereof, instead of con 
Werging from the anchoring blocks 5 toward its 
freely Suspended end. Also, instead of Secuiring 
the needle 9 to the body or vertical portion of 
the movable electrode , it may be secured to 
the lower fange b. Other changes Wil, ho 
doubt, readily suggest themselves to those skilled 
in the art. I therefore desire that my invention 
shall not be limited except insofar as is made 
necessary by the prior art and by the Spirit of 
the appended claims. 

I claim as my invention: 
1. A phonograph recoid signal translating de 

vice comprising a pair of cooperating electrodes 
spaced from each other by a dieiectric and Con 
stituting a capacitor, one of said electrodes being 
mounted for InoSiement of at least a portion 
thereof toward and away from the other of said 
electrodes, said movabie portion of Said one 
electrode terminating in a freely Suspended end 
and inciding at least one fiange element for con 
straining said nowable portion of said Oile eicc 
trode against twisting, 2nd a needie C&i'i'ied by 
said first nanned electrode at said portion for co 
operation with a record, the noveineint of Said 
needle in response to the record in parting nove 
ment to said nowable electrode winerely to vary 
the capacitance of said capacitoi'. 

2. A phonograph record signal translating de 
vice comprising a pair of cooperating electrodes 
spaced from each other by a dielectric and con 
stituting a capacitor, one of said electrodes being 
mounted for movement of at least a portion there 
of toward and away from the other of Said elec 
trodes, said movable portion of said. One electrode 
terminating in a freely suspended end and in 
cluding fiange means extending along said elec 
trode for constraining said movable portion of 
said one electrode against twisting, and a needle 
carried by said first named electrode adjacent 
said freely SLISpended end thereof fox' COOpera 
tion with a record, the movement of said needle 
in response to the record imparting movement to 
said innovable electrode whereby to Vary the ca 
pacitance of Said capacitor. 

3. A phonograph record signal translating de 
vice comprising a pair of cooperating electrodes 
Spaced from each other by a dielectric and COin 
stituting a capacitor, one of said electrodes being 
hingedly mounted for SWinging noveniaeni, of at 
east a portion thereof toward and away from the 
other of said electrodes, said movable portion of 
said one electrode terminating in a freely sus 
pended end and including flange means for con 
straining said movable portion of said one elec 
trode against twisting, and a needle carried by 
said first named electrode at said portion for co 
operation with a record, the movement of said 
needle in response to the record imparting move 
ment to said movable electrode whereby to vary 
the capacitance of said capacitor. 

4. A phonograph record signal translating de 
vice comprising a pair of cooperating electrodes 
spaced from each other by a dielectric and con 
stituting a capacitor, one of said electrodes being 
hingedly mounted at One end and having its op 
posite end freely suspended whereby to provide a 
Swingable portion for Swinging movement toward 
and away fronn the other of said electrodes, said 
Swingable portion including at least one flange 
element extending along said portion for con 
straining said SWingable portion against twisting 
and a needle carried by said Swingable portion 
for COOperation. With a record, the movement of 
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6 
said needle in response to the record imparting 
movement to said swingable portion whereby to 
Vary the capacitance of said capacitor. 

5. A translating device according to claim 4 
Wherein Said movable electrode comprises a strip 
of resilient, electrically conductive material, said 
Strip being anchored adjacent said one end, and 
the resilience of said material affording the hinge 
action. 

6. A translating device according to claim 4 
wherein said movable electrode comprises a strip 
of resilient, electrically conductive material, and 
characterized further in that said needle is dis 
posed Substantially in the plane of said strip, 

7. A translating device according to claim 4 
Wherein said needle is carried by said movable 
electrode adjacent said freely suspended end 
thereof. 

8. A translating device according to claim 4 
wherein said movable electrode comprises a strip 
Cf ('esilient, electrically conductive material, and 
characterized further in that said needle is car 
ried by Said strip adjacent said freely suspended 
end thereof, said needle extending from said end 
in Substantially the plane of said strip. 

9. A phonograph record signal translating de 
Vice comprising a pair of cooperating electrodes 
Spaced from each other by a dielectric and con 
stituting a capacitor, one of said electrodes being 
hingedly mounted at one end and having its op 
posite end freely suspended whereby to provide a 
SWingable portion for swinging movement toward 
and away from other of said electrodes, said 
SWingable portion including flange means extend 
ing along Said portion for constraining said 
SWingable polition against twisting, and a needle 
carried by Said swingable portion at a point in 
termediate the ends of said hingedly mounted 
electrode for cooperation with a record, the move 
ment of Said needle in response to the record in 
parting movement to said swingable portion 
Whereby to vary the capacitance of said ca 
pacitor. 

10. A phonograph record signal translating de 
Vice comprising a pair of cooperating electrodes 
Spaced from each other by a dielectric and con 
Stituting a capacitor, one of said electrodes com 
prising a strip of resilient, electrically conductive 
material hingedly mounted at one end and having 
its opposite end freely suspended whereby to pro 
vide a Swingable portion for swinging movement 
toward and away from the other of said elec 
trodes, Said Swingable portion including flange 
means extending along said portion for con 
Straining said swingable portion against twisting, 
and a needle carried by said strip at a point in 
termediate the ends thereof for cooperation with 
a record, said needle extending from said strip in 
Substantially the plane of said strip, and the 
movement of said ineedle in response to the record 
imparting movement to said swingable portion 
whereby to vary the capacitance of said capacitor. 

11. A phonograph record signal translating de 
Vice comprising a pair of cooperating electrodes 
Spaced from each other by a dielectric and con 
Stituting a capacitor, one of said electrodes being 
hingedly mounted at one end and having its op 
posite end freely suspended whereby to provide a 
SWingable portion for swinging movement toward 
and away from the other of said electrodes, said 
SWingable portion including at least one flange 
element for constraining said swingable portion 
against twisting, said electrodes being so related 
that only a region of said movable electrode in 
the vicinity of its freely suspended end cooperates 
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with said other electrode, and a needle carried 
by said Swingable portion for cooperation. With a 
record, the movement of said needle in response 
to the record imparting movement to said SWing 
able portion whereby to vary the capacitance of 
said capacitor. 

12. A translating device according to claim 11 
characterized in that said needle is carried by 
said movable electrode at a point intermediate 
said region and said hinge whereby the magnitude 
of movement Of Said region in response to nove 
ment of said needle is amplified relative to the 
magnitude of movement of said needle in response 
to the record. 

13. A phonograph record signal translating de 
vice comprising a pair of cooperating electrodes 
Spaced from each other by a dielectric and con 
stituting a capacitor, One of said electrodes being 
hingedly mounted at One end and having its 
opposite end freely suspended Whereby to pro 
vide a Swingable portion for Swinging movement 
toWard and away from the other of said elec 
trodes, said SWingable portion including fange 
means for constraining Said SWingable portion 
against tWisting, said electrodes being SO related 
that Only a region. Of Said movable electrode in 
termediate the ends thereof cooperates with said 
other electrode, and a needle carried by said 
SWingable portion for cooperation with a record, 
the movement of said needle in response to the 
record imparting movement to said Swingable 
portion whereby to vary the capacitance of said 
capacitor. 

14. A translating device according to claim 13 
characterized in that said needle is carried by said 
movable electrode at a point intermediate said 
region and said hinge whereby the magnitude of 
movement of said region in response to movement 
of Said needle is amplified relative to the magni 
tude of movement of said needle in response to 
the record. 

15. A phonograph record signal translating de 
vice comprising a pair of cooperating electrodes 
Spaced from each other by a dielectric and con 
stituting a capacitor, one of said electrodes being 
hingedly mounted at One end and having its 
opposite end freely suspended whereby to pro 
vide a SWingable portion for Swinging movement 
toward and away from the other of Said elec 
trodes, said Swingable portion including fange 
means for constraining said Swingable portion 
against twisting, said movable electrode tapering 
in a direction from said hinged end thereof to 
Ward said freely suspended end thereof, and a 
needle carried by said swingable portion for coop 
eration with a record, the movement of said nee 

O 

20 

25 

30 

35 

40 

45 

50 

55 

8 
die in response to the record imparting movement 
to said swingable portion whereby to vary the 
capacitance of said capacitor. 

16. A phonograph record signal translating de 
Vice comprising a pair of cooperating electrodes 
Spaced from each other by a dielectric and con 
Stituting a capacitor, One of said electrodes being 
hingedly mounted at One end and having its Op 
posite end freely suspended whereby to provide a 
SWingable portion for SWinging movement toward 
and away from the other of said electrodes, said 
SWingable portion including flange means for 
constraining Said SWingable portion against 
twisting, said movable electrode tapering con 
Vergingly from Substantially said hinged end 
thereof toward said freely suspended end thereof, 
and a needle carried by said swingable portion for 
cooperation with a record, the movement of said 
needle in response to the record imparting move 
ment to said Swingable portion whereby to vary 
the capacitance of said capacitor. 

17. A phonograph record Signal translating de 
Vice comprising a pair of cooperating electrodes 
Spaced from each other by a dielectric and con 
stituting a capacitor, One of Said electrodes Com 
prising a strip of resilient material hingedly 
mounted at One end and having its opposite end 
freely suspended whereby to provide a swingable 
portion for SWinging movement toward and away 
from the other of said electrodes, said Swingable 
portion being provided With flange means for ren 
dering it relatively stiff in the direction of swing 
ing movement thereof, and a needle carried by 
Said SWingable portion for cooperation with a 
record, the movement of said needle in response 
to the record imparting movement to said swing 
able portion whereby to vary the capacitance of 
said capacitor. 

CHESTER. M. SINNETT. 
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