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PATENT OFFICE. 

FLETCHER THORINGTON, OF BIRMINGHAM, ALABAMA, 

MEANS FOR THE RADIO-TRANSLATION OF PHONOGRAPHICALLY-RECORDED sound 
WAVES. 

Application filed December 30, 1927. Serial No. 243,61. 

This invention relates to an improved ap 
paratus for reproducing sound waves re 
corded on a phonographic record through the 
medium of a radio receiving and amplifying 
circuit, and more particularly to an improve 
ment in the unit of such an apparatus which 
is known in the art as a “pick-up'. 
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Heretofore pick-up units have been of 
either of two types, namely the capacity 
type and the magnetic type, but it has been 
found that each of these types of pick-ups 
has deficiencies, peculiar to the particular 
type of pick-up, which it is the primary ob 
ject of the present invention to overcome. 

Pick-ups of the capacity type present the 
disadvantage that, while the low frequencies 
are reproduced with remarkable trueness as 
to tone, the high frequency waves are in 
adequately amplified, and, on the other hand, 
in the use of a pick-up of the magnetic type, 
the high frequencies are reproduced with a 
remarkable trueness of tone, but the low fre 
quencies are not reproduced with the same 
effect as where a pick-up of the capacity type 
is employed. Inasmuch as a faithful repro 
duction of tones representative of both high 
and low frequencies, is essential, if the repro 
duction is, on the whole, to be true to the 
recorded tones, the present invention con 
templates the provision of a pick-up unit 
embodying a combination of the principles 
of both the capacity and magnetic types of 
pick-ups. Therefore the present, invention 
contemplates the provision of means where 
by recorded sound waves may be reproduced 
with a degree of accuracy which is not ob 
tainable by the employment of pick-up units 
of the types referred to above. 
While the accompanying drawings and the 

description which is to follow, constitute a 
disclosure of the preferred embodiment of 
the invention, it will be understood that vari 
ous changes may be made within the scope of 
what is claimed. 

In the accompanying drawings: 
Figure 1 is a view in front elevation of the 

pick-up unit embodying the invention, the 
casing of the unit being shown in vertical 
section; 

Figure 2 is a vertical transverse sectional 
view through the unit; 

Figure 3 is a horizontal sectional view 
taken substantially on the line 3-3 of Fig 
ure 2 looking in the direction indicated by 
the arrows; 

Figure 4 is a view in side elevation of 
the unit, the right hand side of the casing 
shown in Figures 1 and 2 being removed; 

Figure 5 is a similar view of the unit, the 
Opposite side of the casing being removed 
and parts which are immediately connected 
thereto being shown in section; 

Figure 6 is a horizontal sectional view 
taken substantially on the line 6-6 of Fig. 
lure 4 looking in the direction indicated by 
the arrows; 

Figure 7 is a detail vertical transverse sec. 
tional view through a portion of the unit; 

Figure 8 is a similar view through another portion of the unit; 
Figure 9 is a diagrammatic view illustrat. 

ing a rectifying and amplifying circuit in 
which the unit may be employed. 
The parts comprising the pick-up embody 

ing the invention are housed within a casing 
which is indicated in general by the numeral 
1 and which is preferably of aluminum or oth 
er non-magnetic metal and likewise prefer 
ably formed in two sections indicated by the 
numerals 2 and 3, one of these sections, as for example the Section 2, being provided upon 
its Outer face, with a socket member 4 adapt 
ing the casing to be mounted upon the tone 
arm of a phonograph. The casing sections 
may be held in assembled relation by any ap 
propriate means such for example as cross 
rods 5, and, for a purpose to be presently ex 
plained, a Supporting bracket 6 is eitherinte 
grally connected or is secured at its lower end 
to the inner side of one section of the casing, 
as for example the said section 2, and at a 
point Suitably spaced above the open lower 
end of the casing and extends upwardly sub 
stantially parallel to the said casing section 
and is provided at its upper end with an in 
Wardly directed arm indicated by the numer 
all 7, this Supporting bracket being likewise 
of aluminum, in the preferred embodiment of 
the invention. 
AS before stated, the present invention con 

templates the utilization of the principles in 
volved in both the magnetic and capacity 
types of pick-ups, and as illustrated in the 
drawings a permanent horse shoe magnet 8 
is supported within the casing 1, preferably 
by the cross rods 5, which are of non-magnetic 
metal or other material suitable for the pur 
pose, and the arms of the magnet 8 support 
pole pieces which are indicated by the numer 
all 9 and which are preferably secured at 
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their relatively remote ends to the relatively 
opposite sides of the respective arms 8 of the 
magnet and extend laterally inwardly from 
the respective arms in parallel relation to 
each other and are preferably provided with 
inward extensions indicated by the numeral 
10, the opposing sides of the pole pieces, be 
tween the extension of each pole piece being 
recessed as at 11 to accommodate a coil 12 the 
terminals of the winding of which are con 
nected to suitable binding posts 13 Suitably 
mounted upon the wall of the casing section 2, 
the pole pieces 10 and coil 12 being supported 
in symmetrically arranged positions with re 
spect to the lower ends of the arms of the 
magnet 8. The electro-magnet, of which the 
coil 12 constitutes the field or winding, has, 
as its armature, a soft iron plate 14 which 
is embedded in the relatively narrow down 
ward extension 15 of an aluminum plate 16 
which is preferably of the rectangular form 
shown most clearly in Figure 4 of the draw 
ings and which constitutes one plate of a con 
denser which will presently be more specifi 
cally described, and by reference to Figures 
2, 4 and 6 of the drawings it will be observed 
that the said extension 15 of the plate 16 ex 
tends downwardly through the core of the 
coil 12 in concentric relation thereto with the 
armature 14 located intermediate and oppo 
site the extensions 10 of the pole pieces 9 of 
the permanent horseshoe magnet 8. The alu 
minum condenser plate 16 is provided at its 
upper edge with a short vertical extension 
17 from the upper end of which projects a 
stud 18 having a substantially spherical head 
19 which is disposed within a correspond 
ingly formed socket 20 in a block 21 of rub 
ber, the opposite sides of this block being dis 
posed in recesses 22 formed in the two mem 
bers 23 of a clamp, and the neck 18 depending 
between the opposing edges of the bottom 
walls of the recesses 22 as clearly shown in 
Figure 7, so as to provide for the necessary 
vibratory movement of the plate 16 under 
conditions which will presently be explained. 
The clamping members 23 are adapted to be 
adjusted and held assembled by means of an 
adjusting screw 23 as best shown in Figure 
7. The two clamp members 23 are supported 
by depending branch leaves 24 of the leaf 
spring 25 which is anchored at its upper end 
in a socket 26 provided in the bracket arm 7. 
a set screw 27 being threaded into the end 
of the arm and bearing at its inner end 
against the said spring so as to support the 
spring and in turn provide for suspension of 
the clamp comprising the members 23, in po 
sition to suitably suspend the condenser plate 
16. In order that the clamp may be adjusted 
so as to provide for accurate positioning of 
the condenser plate 16 with respect to the 
fixed plate of the condenser unit of which it 
constitutes the movable plate, and likewise to 
provide for accurate centering of the arma 
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ture 14 in the air gap between the extensions 
10 of the pole pieces 9 of the magnet 8, an ad 
justing screw 28 is fitted through an opening 
29 in the bracket member 6 and threaded into 
a socket 30 formed in the clamping member 
23 which is next adjacent thereto. The ad 
justing screw 28 is arranged with its head 
in engagement with the outer side of the 
bracket 6, and the shank of the screw extends 
through a spacing and backing member 31 
which is of rubber and which is interposed 
between the said one of the clamping mem 
bers 23 and the said bracket 6. 
The fixed plate of the condenser unit is in 

dicated by the numeral 32 and is preferably 
of brass and is mounted upon a supporting 
and backing plate 33 which is preferably of 
fiber, this plate being mounted by screws 34, 
upon arms 35 which extend laterally from 
the bracket 6. A conductor wire 36 is elec 
trically connected with the fixed condenser 
plate 32 to a binding post 37 upon the wall of 
the casing section 2, a binding post 38 being 
also arranged upon the said wall of the cas 
ing section 2, and a conductor wire 39 being 
connected with this post and with the mov 
able condenser plate 16. 

In order that the extension 15 of the con 
denser plate 16 may be properly centered and 
yieldably maintained in position directly ax 
ially of the core of the electromagnet 12 and 
with the armature 14 located midway of the 
air gap between the pole piece extensions 10, 
a collar 40 of insulating material is arranged 
upon the said extension 15 immediately below 
the said electromagnet 12, and a second collar 
41 is disposed within a groove 42 formed cir 
cumferentially in the collar 40, and strands of 
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resilient wire 43 are extended from the said 
collar 41, in opposite directions, and are pro 
vided at intermediate points with coils 44 to 
increase their resiliency, and are anchored at 
their ends as at 45 to the wall of the casing 
section 2. 
The said extension 15 of the condenser 

plate 16 is provided with a socket 46 in its 
lower end into which may be removably fitted 
the shank of a stylus 47 of the ordinary type 
which is to travel in the record groove of the 
phonograph record which is to be reproduced. 
the stylus being held in place by the usual set 
screw indicated by the numeral 48. 
A typical radio receiving circuit in which 

the pick-up embodying the invention may be 
employed, is illustrated diagrammatically in 
Figure 9 of the drawings, and in this figure 
the numeral 49 indicates a coil which is ar 
ranged in inductive relation to the primary 
winding 50 of an inductance 50', the second 
ary winding of which is indicated by the nu 
meral 51. A wire 53 is led from the fixed 
plate 32 of the capacity unit of the pick-up 
to one terminal of the coil 49, and a wire 54 
is led from the other terminal of this coil to 
one terminal of the primary winding 55 of 
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an untuned radio-frequency transformer in 
dicated by the numeral. 56, a conductor wire 
57 being led from the other terminal of the 
primary 55 of Said coil to the movable plate 
16 of the said capacity, unit. A conductor 
wire 58 is led from one terminal of the pri 
mary 50 of the inductance 50 to the negative 
filament leads of the oscillator and detector 
tubes of the receiving apparatus, which tubes 
are indicated respectively by the numerals 59 

- and 60. The other terminal of the primary 
50 of the inductance 50 is placed in the cir 
cuit, by a wire 61, with the grid 62 of the tube 
59, and one terminal of the secondary 51 of 
the inductance 50' is in circuit with the plate 
of the tube 59 through a conductor wire 63, 
the other terminal of the secondary 51 being 
connected by a wire 64 to the primary 65 of 
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an audio-frequency transformer 66 and to the 
positive terminal of the B-battery input as 
shown in Figure 9. As illustrated in the said 
figure, a fixed condenser 67 is shunted across 
the wires 58 and 61 leading from the termi 
nals of the primary 50 of the inductance 50'. 
The secondary of the untuned radio-fre 
quency transformer 56, indicated by the nu 
meral 68, has one terminal connected by a 
wire 69 with the negative terminal of the C 
battery employed in connection with the ap 
paratus, which battery is of a strength to sup 
ply sufficient C voltage to cause the tube 60 
to operate on the lower bend of its character 
istic curve, and a conductor wire 70 leads 
from the other terminal of the secondary 68 
to the grid 71 of the tube 60, and a variable 
resistance 72 is in shunt with the wires 69 and 
70 and serves as a means whereby the output 
of the circuit in which the capacity unit of . 
the pick-up, comprising the fixed and mov 
able condenser plates 32 and 16 respectively, 
may be controlled. 
A conductor wire 73 is connected with one 

of the binding posts 13 and consequently elec 
trically connected with one terminal of the 
electromagnetic coil 12, and leads to the other 
terminal of the primary 65 of the audio-fre 
quency transformer 66, and a conductor wire 
74 is connected to the binding post for the 
other terminal of the coil 12 and to the plate 
of the tube 60, a variable resistance 75 being 
placed in shunt with the conductor wires 73 
and 74 so as to provide means for controlling 
the output of the circuit in which the electro 
magnetic unit of the pick-up is located. A 
by-pass condenser 74 is in shunt with the con 
ductor wire 74 and the positive side of the B 
battery input. 
From the foregoing description of the pick 

up it will be evident that the member which 
comprises the movable plate 16 of the con 
denser constituting the capacity unit of the 
piek-up and the support for the armature 14 
of the electromagnet 12 constituting the elec 
tromagnetic unit of the pick-up, is supported 
for vibratory movement by the resilient ele 
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ments 24, the clamp Eig the members 
28, and the bushing 21 which is, as previously 
stated of soft rubber, so that, as the groove of the phonégraphic record travels past the 
stylus 47, the said member comprising the 
movable condenser plate and armature sup port is laterally vibrated and the amplitude 
of the vibrations is varied in consonance with 
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the undulations in the lateral walls of the 
record groove, it being understood that this 
vibratory movement of the said member is 
Sufficiently yieldably resisted by the bushing 
21 to avoid any undue amplification of the 
vibration. By reference to Figure 9 it will be evident 
that, in the vibration of the member which 
embodies the movable plate of the capacity 
unit of the pick-up, the amount of radio 
frequency current flowing in the primary 
of the untuned radio-frequency transformer 
56, will be governed by the capacity of the 
fixed and movable plates of the condenser 
comprising the capacity unit, and inasmuch 
as vibration of the said member results in a 
consonant variation in the spacing of the 
movable plate 16 of the condenser with re 
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spect to the fixed plate 32 thereof, the varia 
tions in current flow in the primary 55 will 
be in consonance with the vibrations pro 
duced by variations in the contour of the un 
dulations in the record groove. It will be evident, at this point, that the vibratory 
member of the pick-up is capable of a free 
dom of movement which is not obtainable 
in the case of the diaphragm of the repro 
ducer of a phonograph, and, inasmuch as 
this member, in the instance of the present 
invention, is of aluminum and therefore ex 
ceptionally light in weight, and no appre 
ciable impediment is offered to its vibratory 
movement due to the action of the undula 
tory side walls of the record groove upon the 
stylus, the member will respond to all of the 
delicate overtones as well as to the funda 
mental tones of the composition impressed 
in the record, and in this manner a faithful 
reproduction of the low frequencies of the 
musical scale is obtained. It will also be evi 
dent by reference to Figure 9 that the vibra 
tion of the vibratory member will effect a 
variation in the position of the armature 14 
between the extensions of the pole pieces of 
the magnet and that, therefore, consonant 
variations in the magnetic flux which are thus produced, will cause corresponding vari 
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ations in voltage in the lead 74 between the . 
electromagnet 12 and the plate of the tube 
60 and these voltage variations will effect an 
exceptionally faithful reproduction of the high frequencies of the recorded composition. 
As a consequence, due to the faithful repro 
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duction of the higher frequeneies through 
the medium of the magnetic unit of the pick 
up, and the correspondingly faithful repro 
duction of the lower frequencies through the 30 
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medium of the capacity unit of the pick-up, 
both units being substantially equally effi 
cient in the reproduction of the intermediate 
frequencies, the combination of these units 
in the manner illustrated and described pro 
vides for the more faithful reproduction of 
all of the frequencies of a musical composi 
tion or other recorded sound waves, than is 
Bible by the employment of these units 
aOe. 

Having thus described the invention, what 
I claim is: 

1. Means for translating phonographi 
cally recorded sound waves into audible 
sound waves through the medium of an os 
cillating radio-receiving circuit, which cir 
cuit includes an inductance coil and a radio 
frequency coil, an audio-frequency trans 
former, and tubes in circuit with the said 
coils, said means comprising a vibratory ele 
ment to be actuated by the undulations of a 
phonographic record groove, a capacity unit 
inductively in circuit with the oscillating coil 
of said circuit and in series with the primary 
of the radio-frequency coil of the circuit, the 
said unit comprising a fixed element and an 
element movable with the vibratory element, 
and an electromagnetic unit including a coil 
in circuit with the primary of the audio 
frequency transformer of the circuit and 
with the plates of the said tubes of the circuit, 
said electromagnetic unit including an arma 
ture also movable with said vibratory ele 
ment. 

2. In a device of the class described, a vi 
bratory element, means a carried thereby for 
supporting a phonographic stylus, a capacity 
unit comprising a condenser plate fixedly 
supported in juxtaposition to the said vibra 
tory 
plate supported in spaced relation thereto by 
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the said vibratory element, and an electro 
magnetic unit comprising a coil and an arma 
ture supported by said vibratory element in 
the field of the coil. . 

3. In a device of the class described, a vi 
bratory element, means carried thereby for 
supporting a phonographic stylus, a capacity 
unit comprising a condenser plate fixedly 
supported in juxtaposition to said vibratory 
element and a companion condenser plate 
supported in spaced relation thereto by said 
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vibratory element, and an electromagnetic 
unit comprising a fixed magnet, a coil ar 
ranged between the pole pieces of the magnet, 
and an armature supported by said vibra 
tory element in the field of the coil and be 
tween the pole pieces of the magnet. 

4. In a device of the class described, a sup 
port, a vibratory element, resilient means sup 
porting the vibratory element from the sup 
E. means carried by the vibratory element or supporting a phonographic stylus, a fixed 
condenser plate upon the support, a condenser 
plate movable with the said vibratory ele 

element and a companion condenser 

1689,564 

ment, a fixed magnet upon the support includ 
ing spaced opposing pole pieces, a coil Sup 
ported between said pole pieces, and an arma 
ture supported by said vibratory element 
within the field of said coil and between the 
said pole pieces. - 

5. In a device of the class described, a Sup 
port, a vibratory element, resilient means Sup 
porting the vibratory element from the Sup 
port, means carried by the vibratory element 
for supporting a phonographic stylus, a fixed 
condenser plate upon the support, a condenser 
plate movable with the said vibratory ele 
ment, a fixed magnet upon the support in 
cluding spaced opposing pole pieces, a coil 
supported between said pole pieces, an arma 
ture supported by said vibratory element 
within the field of said coil and between the 
said pole pieces, and means for centering and 
maintaining the said armature in uniformly 
spaced relation with respect to the póle pieces 
and within the field of the coil, comprising a 
resilient yieldable connection between said 
support and said element below the point of 
suspension of the element. 

6. In a device of the class described, a sup 
port, clamp members, means resiliently sup 
porting the clamp members beneath an exten 
sion of said support, a block of rubber inter 
posed between the clamp members, a vibra 
tory element having a head embedded in said 
block, whereby the member is suspended for 
vibration and its vibratory movement damp 
ened, means carried by the element for the 
support of a phonographic stylus, a condenser 
unit comprising a fixed condenser element 
supported in spaced relation to the vibratory 
element and a condenser element movable 
with the said vibratory element, a magnetic 
unit comprising a fixed magnet having spaced 
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105 
opposing pole pieces, a coil supported be 
tween the pole pieces, the said element having 
a portion extending in centered position with 
in the field of said coil and between the pole pieces, and an armature supported by said 
portion of said element. 

7. In a device of the class described, a sup 
port clamp members, means resiliently sup 
porting the clamp members beneath an exten 
sion of said support, means extending be 
tween one of said clamping members and said 
support for effecting adjustment of the 

0 

5. 

clamping members with respect to the sup-, 
port, a block of rubber interposed between 
the clamp members, a vibratory element hav 
ing a head embedded in said block, whereby 
the member is suspended for vibration and its 
vibratory movement dampened, means car 
ried by the element for the support of a 
phonographic stylus, a condenser unit com 
prising a fixed condenser element supported 
in spaced relation to the vibratory element 
said vibratory element, a magnetic unit com rising a fixed magnet having spaced oppos 
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‘and a condenser element movable with the 
130 
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ing pole pieces, a coil supported between the 
pole pieces, the said element having a portion 
extending in centered position within the 
field of said coil and between the pole pieces, 
and an armature supported by said portion 
of said element. 8. In a device of the class described, a sup 
port, clamp members, means resiliently sup 
porting the clamp members beneath an ex 
tension of said support, means extending 
between one of said clamping members and 
said support for effecting adjustment of the 
clamping members with respect to the Sup 
port, a block of rubberinterposed between the 
clamp members, a vibratory element having a 
head embedded in said block, whereby the 
member is suspended for vibration and its 
vibratory movement dampened, means car 
ried by the element for the support of a 
phonographic stylus, a condenser unit com 
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prising a fixed condenser element supported 
in spaced relation to the vibratory element 
and a condenser element movable with the 
said vibratory element, a magnetic unit com 
prising a fixed magnet having spaced oppos 
ing pole pieces, a coil supported between the 
pole pieces, the said element having a portion 
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extending in centered position within the 
field of said coil and between the pole pieces, 
an armature supported by said portion of 
said element, and means for yieldably main 
taining the said portion of the said vibratory 
element in position to maintain the armature 
centrally within the field of the coil and be 
tween the pole pieces of the fixed magnet 
comprising a yieldable resilient connection 
between said portion of said element and the 
Support. 
In testimony whereof I affix my signature. 

FLETCHER THORINGTON, 
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