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My invention relates in general to a re 

producing system for translating sound 
waves into variable electric current and 
transmitting the same to a remote point. . . 
More specifically, the invention relates to 

an improved circuit arrangement for caus 
ing sound waves to be translated into elec 
trical waves by means of a variable con 
denser of novel construction. In the em 

0 bodiment of my invention illustrated in the 
attached drawing I have applied my inven 
tion to a phonograph reproducer or "pick 
up' device. In this embodiment the varia 
ble condenser of my invention is operated 
by the needle of the phonograph and trans 
lates the mechanical vibrations or convolu 
tions of the record groove into correspond 
ing electrical waves. 
Among the features of my invention are the provision of an improved translating 

and amplifying system for reproducing 
sound; to provide a novel reproducing sys 
tem employing a variable condenser, to pro 
vide a condenser pickup for phonographs 

* which gives truer reproduction and greater 
amplification due to the design of the cir 
cuit and to the fact that the moving parts 
are simpler, lighter and have exceptionally 
free movement. . 
The embodiment by means of which I 

have chosen to illustrate my invention is 
shown in the accompanying sheet of draw 
ing in which 

Fig. 1 is a top view of the tone arm of 
a phonograph with certain parts thereof 
shown in section. 

Fig. 2 is a view of the device of Fig. 1 
taken from the bottom of Fig.1 and also 
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Fig. 3 is an end view taken from the 
right of Fig. 2 also having certain parts 
shown in section. 
- Fig. 4 is a view taken from the bottom 
of Fig. 3 to more clearly show the arrange 
ment of the parts. . . . . . - 

Fig. 5 is a circuit diagram showing the 
electrical connections and circuit operation 
of the improved translating and amplifying system. 
It has become common practice since the 

opening in tube 2 down inside the dome 

having most of its parts shown in section. 

combination of radio receiving sets and 
phonographs to use the so-called magnetic 
pickup for translating the mechanical vi 
brations of the needle into electrical waves 
for transmission to the loud speaker. Al 
though such devices have been fairly sat 
isfactory I have found that the present de 
sign of a variable condenser pickup gives 
greater volume, truer tone, and less distor 
tion due to the lighter moving parts. . . 

Referring to the accompanying drawing, 
Figs. 1 and 2, I have shown at I the usual 
mounting for a phonograph tone arm. 
Connected thereto and rigid therewith is a 
thin metal tube 2 with its ends closed with 
parts 3 and 4, each of which has a rubber 
bushing in a socket on its inner face. The 
stylus bar 5 is mounted at each end in these 
bushings 6 and 7. The stylus holder 8 is 
Secured to bar 5 on an angle as shown pref 
erably by solder or a rigid joint of any 
type and extends down through a large 
opening in the lower side of tube 2 as 
shown. A spring and plunger needle ejec 
tor is mounted inside the stylus holder. On 5 
the opposite end of the stylus bar 5 is 
another hole threaded to receive a stud 9 
which also projects out through a large 
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mounting 1. The lower end of stud 5 is 80 
reduced to a small diameter and mounted 
thereon by a set screw 10 is a copper plate 
11, which has an enlarged upper portion con 
taining a hole which fits over the reduced 
end of stud 9, and which is adjustably held 
by set screw 10. Around the tube 2 and 
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inside the dome mounting 1 is a U-shaped 
metallic bracket 12 inside of which is a thin 
metal retaining member 13, also U-shaped 
and fitting tightly around the tube 2. Both 
brackets 12 and 13 are secured together at 
the top and also secured to the tube 2 by 
soldering or other means. The bracket 13 
at its lower ends has extending arms 14 and 
15 which are bent outward and fit snugly 
around bracket 12 to hold it rigid, lugs 14 
and 15 are also soldered or secured to brack 
et 12, Bracket 14 has an extending tip 
14 which may be used as one terminal of . 
the condenser. In one of the lower ends 0 
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tion and are shown here only as an 

of bracket 12 (Figs. 3 and 4) is an insulat 
ing bushing 16 through which extends a 
stud 17 which is welded to and supports a 
copper plate 18 adjacent the plate 11. Be 
tween the plates 11 and 18 is a dielectric 
of paper, mica, or other insulating material 
shown at 19 and the plate 18 is held clamped 
close to the dielectric by nuts 20 and 21 
which also hold a copper terminal 22 in 
contact with stud 17 and therethrough to 
plate 18 to provide a second terminal for 
the condenser. In the lower end of the 
other arm of bracket 12 is a stud 23 thread 
ed into a hole in the bracket and having as 
soft rubber bumper 24 on its inner end 
which may be thus pressed against plate 11 
to adjust the pressure of the plate 11 on the 
dielectric 19. The stud 23 is locked in place 
by a nut 25. . . . . 
Inside the tube 2 is a pliable. Substance 

which holds the stylus bar 5 and surrounds 
it but still permits movement thereof. The 
mounting of the stylus. bar and the pliable 
material are the subject of a prior applica adjunct 
to my present invention, . . . . 
As is usual in such devices, the tone arm 

is mounted as indicated in Fig. 2 by a uni 
versal joint to a platform such as 26, only 
parts of which are shown. Thus it will be 
seen that when the stylus 8 is placed on a 
record the sidewise movement thereof when 
following the curves or convolutions of a 
groove in a record will be communicated 
through the stylus bar 5 to the stud9 and 
thence to the copper plate 11. The corre sponding sidewise vibrations of plate 11. 
will cause variations of the capacity of the 
condenser formed by plates 11 and 18 and 
the dielectric 19 by varying the distance 
between the plates. : .. 

Referring now to the circuit diagram. 
shown in Fig. 5, I will explain the connec 
tion and function of the variable condenser 
shown in Figs. 1-4. At W I have shown a 
well known type of 3-element vacuum tube 
having filament, grid, and plate. The tube 
may be the direct or alternating current 
type of tube as desired and will of course 
have the usual connections to a battery for 
energizing the filament, a connection to C 
battery through resistance 27 for biasing 
the grid, and the usual B battery, connec 
tions to the plate, the output to loudspeak 
er or the like may be taken through the 
primary of a transformer such as shown at 
28 if desired. As any type of tube may be 
used, I have not shown the A, B, and C. 
batteries but only indicated the same by 
letters. . . . . . . . . . . 
Across the input of the tube. I connect a 

source of high potential direct current of a 
value which may be approximately 500 volts 
as shown. The positive side of the direct 
current source is connected through resist 
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denser 34. . . . 

ances 29 and 30 and through a series con 
denser 31 of fairly high capacity to the grid 
of tube W. The negative side of the 500 W 
source is connected to the midpoint of a re 
sistance 32 bridged across the filament of 
the tube. A condenser 33 is bridged from 
the negative side of the high potential source 
to the midpoint between resistances 29 and 
30 and these two resistances 29 and 30 and 
condenser, 33 act as a smoother for the high 
potential direct current source to prevent 
variations, or undulations in the voltage 
thereof from reaching the tube. At a point 
between the resistance 30 and condenser 31 
the variable condenser 34, which comprises 
piates 11 and 18, has one of its plates con 
nected and the other plate is connected to 
the negative side of the high potential bat 
tery. . . . . . . . . . . . 

lit is well understood that...variations in 
the impressed electromotive force on the 
grid of the vacuum tube cause variations in 
the flow, of electrons between filament and 
plate and produce amplified changes in the 
current flowing in the output circuit of the 
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tube. It will be seen, therefore, that as the 
needle or stylus 8 causes variations in the 
capacity of condenser 34 by compressing 
piates. 11 and 18, that the said variations 
in capacity of condenser 34 will cause va 
riations in the charge carried by the con 
denser 31 and therefore cause a correspond 
ingly varying voltage to be set up in the 
grid circuit of the tube V. As long as con 
denser 34 is not varied the tube is inactive 
and the condensers 34 and 31 stand charged. 
The use of the high voltage and the connec 
tion of the variable. condenser 34 as shown causes sharp and rapid changes in the grid 
potential and correspondingly strong and 
rapid current changes in the plate circuit 
resulting from changes in capacity of con 

The action of the circuit will be under 
stood by those skilled in the art, and it will 
be seen that as the capacity of condenser 34 
is increased by plates 11 and 18 coming close 
together, it will cause a lowering of the po 
tential on grid of tube V. Also as plates 11 
and 18 are drawn apart and the capacity 
is decreased, a current will flow through 
condenser 31 and in the opposite direction 
over and above traced circuit, to cause con 
sequent increases of the voltage on the grid. 

... It will be seen, therefore, that I have pro 
vided a very efficient and simple type of 
pickup and that very slight movement of 
the plate 11 of condenser 34 produces cor 
responding amplified fluctuations in the 
plate circuit of the amplifier. As previously 
suggested, although the invention is illus 

95. 

I00 

05 

O 

115 

120 

25 

trated as a phonograph pickup, it should 
be understood that the plate 11 of condenser 
34 may, if desired, be vibrated directly by 
a diaphragm or in any other desired man 139 
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ner to reproduce sound, and also that vari 
ous changes may be made in the detailed 
arrangement illustrated without departing 
from the spirit of the invention. 

5 Having fully described and ascertained 
the features and aspects of my invention, 
what I consider to be new and desire to have 
protected by Letters Patent will be pointed 
out in the appended claims. y 

10 What is claimed is: 
1. In a device of the class described, a pickup supporting arm having a rod yield 

ingly supported therein, a stylus mount 
edon one end of said rod, a plate mounted 

15 on the opposite end of said rod, another 
plate adjacent said first plate and a dielec 
tric between the plates forming a condenser, 
the vibrations of the stylus causing corre 
sponding vibrations of the first plate 

20 through the medium of said rod and consc 
quent variations in the capacity of the 
condenser. . 

2. In a device of the class described, a 
variable condenser comprising a stationary 

25 plate and a movable plate, a dielectric sep 
arating said plates, a rod supporting said 
movable plate on one end thereof, a stylus 
mounted on the opposite end of said rod 
and extending sidewise therefrom and ar 

30 ranged to communicate its vibrations to the 
condenser by rotating said rod on its own 
axis to vary the capacity of said condenser, 
means for adjusting the normal capacity of 
the condenser by spacing the movable plate 

35 from the stationary plate, and means re 
sponsive to the variations in capacity of the 
condenser for producing corresponding elec 
trical variations in a circuit. 

3. In a device of the class described, a 
40 pickup supporting arm pivotally mounted 

at one end, the other end being rotatable 
about-said pivoted end, a condenser mounted 
on the pivoted end of said arm, a stylus 
mounted on the movable end of said arm 

45 and having means for producing variations 
in the capacity of said condenser, and means 
responsive to the capacity variations of the 
condenser to produce corresponding electri 
cal variations in a circuit. 

50 In witness whereof, I hereunto subscribe 
my name this 17th day of April, A. D. 1930. 

HARRY A. YEDER. 
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