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his invention relates to radio-phonograph 
combinations employing photoelectric pickup de 
Vices, and more particularly to the energization 
of the light sources of Said photoelectric devices. 
The improved light source energizing means of 
the present invention may be advantageously 
employed in connection. With photoelectric Sound 
reproducing Systems in general, but is particu 
larly adapted for use With photoelectric pickups 
of the type employed in the reproduction of 
mechanical (e. g. disc) recordings. A photo 
electric pickup device of this type is disclosed, 
for example, in the copending application of 
E. O. Thompson, Serial No. 357,322, filed Sep 
tember 18, 1940. 

Photoelectric phonograph pickup devices for 
use With mechanical recordings usually comprise 
a light source, a mechanical System for modulat 
ing or fluctuating the beam of light from Said 
source in accordance with the recorded Sound, 
and a photoelectric cell which is exposed to the 
modulated light beam and which, under the in 
fluence of the light, functions to generate an 
electrical signal Whose Waveform is proportional 
to the fluctuations in said beam of light. Since 
the photoelectric cell responds to minute varia 
tions in the level of illumination, it is necessary 
to employ a light source Which provides an ill 
lumination substantially free of Wariations in in 
tensity, particularly of cyclical variations occur 
ring at audio frequencies. A simple Way of se 
curing Such an even illumination is to Operate 
the lamp from a direct current Source, for ex 
ample from a battery, or from an alternating 
current power pack comprising rectifier and fil 
ter means. Neither of these expedients is con 
venient, however, particularly where the equip 
ment is to be employed in radio-phonographs 
intended for home USe. 
The principal object of the present invention 

is to provide novel and convenient means for 
energizing the lamp of the photoelectric pickup 
in a radio-phonograph combination employing 
such a pickup. 

In accordance with this invention, - it is pro 
posed to employ the oscillator circuits of the 
radio receiver as a source of high frequency 
current for heating the filament of the lamp 
to incandescence. If the oscillator is adjusted 
to operate at a super-audible frequency, e. g. 
at radio frequency, no audible signal can be 
generated by the photoelectric cell since the 
variations in illumination provided by the lamp 
will occur at a frequency beyond audibility 
specifically at double the frequency of the cur 
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rent supplied by the oscillator. Moreover, at 
high frequencies, the actual variation in illumi 
nation will be extremely small due to the ther 
mal lag of the filament Winding as compared to 
the period of the high frequency heating. Cur 
l'Erit. 
Another object of the invention is to provide 

a novel circuit arrangement. Whereby the energy 
available from the oscillator is increased during 
the operation of the phonograph. 
Other objects and features of the invention 

Will appear hereinafter. 
The invention may best be understood by ref 

erence to the accompanying drawing, the single 
figure of which is a diagrammatic illustration 
of a radio-phonograph combination embodying 
tine inVention. 

Referring to the drawing, the phonograph 
pickup shown diagrammatically at may be of 
the type disclosed in the above-mentioned 
Thompson application and may comprise a suit 
abie light source or lamp 2, a vibrating mirror 
3, and a photoelectric cell A. Light from the 
lanp 2 may be directed onto the mirror 3 by 
means of a Suitable lens system 5. Lenses and 
lamp may be conveniently held in fixed align 
naent by a metal cylindrical container 6. Light 
from the lamp 2 is reflected by the mirror onto 
the cell 4. Displacement of the stylus 1 affixed 
to the mirror by means of the crank arm 8 
causes the mirror to be vibrated about the cen 
tral axis 9 which extends perpendicularly to the 
plane of the record. The lamp and cell are pref. 
erably so adjusted with respect to the mirror 
that the beam of light is normally half on and 
half off the cell 4, so that when the pickup is 
placed on a record, the undulations of the rec 
ord grooves Will cause the illuminated area of the 
cell to vary in accordance With the said undu 
lations. The electrical output of the photoelec 
tric cell 4 may be applied to a suitable amplifier 
by Way of the lead wires , while the lamp 2 
may be energized from a suitable current source 
by Way Of the lead Wires f. 
The radio receiving apparatus illustrated in 

Fig. 1 comprises a radio frequency amplifier 2, 
first detector 3, oscillator means comprising the 
Vacuum tube W1 and associated tuned circuits, 
intermediate frequency amplifier 4, second de 
tector 5, audio frequency amplifier 6, loud 
Speaker L. S., and a power supply source 7. In 
the Specific embodiment shown, a four-position 
Vave band SWitch is provided formaking all con 
nections necessary for selective operation of the 
apparatus as a phonograph, as a radio with push 
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button control, or with manual control in either 
the broadcast or short Wave bands. These posi 
tions of the Wave band SWitch are designated by 
the 'Band indicator' having positions lettered 
“Phono,” “P. B.' “B. C.' and “S. W.' respec 
tively. 
In the short wave position (S.W.) of the band 

switch, the oscillator tube W1 is connected, by 
way of the condenser 8 and gang switch section 
S1, to the Short Wave coil 9 and the Variable 
tuning condenser 2. The condenser 2 i is con 

I nected in series with the variable condenser 20 
in this position of the band switch and may be 
employed to give a band spread effect. In the 
short. Wave position of the gang SWitch, as well 
as in the other two radio positions, the oscillator 
signal may be supplied to the first detector stage 
3 by Way of the lead 22 aind the gang switch 

section S2. Any of the conventional mixing cir 
cuits may be employed. - 

. . In the manual broadcast position (B.C.) of the 
band SWitch, the OScillator tube is connected to 
the broadcast coil 23 aid the variable tuning 
condenser 2. The coil 23 may be shunted by a 
parallel trimmer condenser as shown, While the 
Series trimmer condenser 25 may be inserted 
Serially in the Variable tuning condenser Circuit 
aSiS Well linderStood in the art. 

In the pllsh, button position, the coil 28 and 
its shunt trimmer condenser is retained in the 
circuit, but any one of the preadjusted individu 
ally selectable trimmer condensers 25, 26 or 27 
may be substituted for the Variable tuning con 
denser 20. 
- In any of the three positions of the Wave band 
SWitch above referred to, the oscillator tube W1 
may be supplied with plate current from the “B” 
supply IT through a shunt feed System compris 
ing the voltage dropping resistor 23, the R. F. 
filter choke 29, and the filter condensers 3 and 
3. For reasons hereinafter set forth, the oscil 
lator W1 is preferably supplied with plate current 
from a high voltage tap of the plate supply source 
l, but since such a high voltage is unnecessary, 
in fact undesirable, When the Oscillator is em 
ployed in its normal capacity as local Oscillator in 
a superheterodyne radio receiver, it is desirable 
to provide means for reducing the Oscillator plate 
Voltage, as by means of the voltage dropping re 
sistor 28. It is obvious, of course, that in the 
three radio positions of section S6 of the band 
SWitch, the resistor 28 Will be inserted serially in 
the lead from the plate supply source it to the 
anode of the tube W1. It may further be noted 
that in the above-mentioned three radio posi 
tions, the output of the second detector 5 is 
connected to the input of the audio frequency 
amplifier 8, and the cathode or cathodes of the 
one or more intermediate frequency amplifier 
tubes V2 are connected to chassis or ground 
through the gang switch section St. 

In the phonograph position of the band switch 
(shown), the oscillator tube remains connected to 
the broadcast coil 23, the preadjusted tuning con 
denser 32 being shunted thereacross by means of 
the gang Switch Section S1. In this position of 
the gang switch, the oscillator is utilized as a 
Source of high frequency Current for heating to 
incandescence the filament of the lamp 2 which 
is employed as a light source in the photoelectric 
pickup head . The filament circuit of the lamp 
2 may be inductively coupled to the oscillator 
tank circuit 23, 32 by means of the coil 33 and 
the lamp leads ... he gang switch sections, 
it will be noted, connects the ungrounded end of 
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coil 33 to the lamp 2 in the "Phono' position of 
the gang SWitch. The coupling between the coils 
23 and 33 should be adjusted to ensure an efficient 
transfer of energy from the oscillator W1 to the 

5 lamp 2. Inductive coupling between the coils 23 
and 33 is indicated by the symbol M. 
Although, as indicated above, it is possible to 

utilize. One of the receiver coils 9 or 23 as a part 
of the OScillator circuit when the tube W1 is 

10 used to Supply heating current to the incan 
descent lamp 2, it will be understood that where 
desired a Separate coil may be provided for ex 
clusive use in connection with the phonograph 
Operation of the System. Although heating cur 

15 rent frequencies have been found to be not criti 
Cal, frequencies of about 1800 kilocycles have been 
used for this purpose, since such frequencies are 
Conveniently obtained when shunting the regular 
broadcast band oscillator coil 23 with a small 
trimmer condenser 32, as shown. 
Since the power requirement of the lamp 2 is 

relatively high as compared to the normal power 
Output of an oscillator employed in its usual 
capacity in a detector-oscillator circuit, it may 

25 be necessary to supply to the oscillator a sub 
Stantially greater than normal plate voltage. 
This may be accomplished in the circuit illus 
trated by short circuiting the voltage dropping 
resistor 28 by means of the gang switch section 
S6. Thus, the oscillator W1 may be supplied with 
the full output voltage of the 'B' supply , since 
there Will be only a negligible direct current vol. 
tage drop in the R. F. choke 29. In order that 
the 'B' Supply be not overloaded by the un 
usually heavy oscillator load, it may be desirable 
to decrease the current consumption of those 
radio receiver circuits not directly involved when 
the apparatus is employed as a phonograph. 
his may be effected, for example, by opan-cir 

cuiting the plate and screen circuits of the radio 
and intergiediate frequency amplifiers and of the 
first detector. In the illustration, by way of ex 
anple, the intermediate frequency amplifier tube 
W1 is provided With the switch S7 in its cathode. 
circuit. This Switch is closed in the three radio 
positions of the wave band switch, but is open in 
the 'Phono' position thereof. This arrange 
ment makes it possible to supply adequate power 
to the oscillator tube without resorting to power 

50. Supply Systems having greater than normal power 
output capacity. ? 

In Some instances it may be found expedient to 
Omit the gang switch section S4 entirely, thereby 
simplifying the design of the gang switch. In 

55, this case the connection effected by the switch 
S4 as illustrated in the drawing would be made 
permanent. Under these conditions the lamp 2 
remains a load on the oscillator tube Wii during 
push button and manual broadcast operation of 

60 the radio receiver. However if the oscillator cir 
cuit is originally designed with such load condi 
tions in mind its operation will not be deleteri 
ously effected thereby. Of course the switch 
section S6 is preferably retained so that during 

65 broadcast reception and push button operation 
the anode power supplied to the oscillator will be 
Substantially reduced. In practice the anode 
voltage reduction may be of such an order that, 
during radio reception, the lamp 2 is so feebly 

70 excited that it fails to glow, or just barely glows. 
The Switch S3 may then be regarded as a means 
for increasing the radio frequency energy sup 
plied to the lamp 2 during phonograph operation. 
An oscillator tube-should be selected which is 75 capable of generating sufficient high frequency. 
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power to satisfactorily excite the lamp in the 
photoelectric pickup head. A type 7B5 pentode 
which is rated at 3.4 Watts when supplied with 
250 volts at the plate has been found capable of 
driving a lamp rated at 3.3 volts and 0.6 ampere 
representing a power consumption of about 2 
watts. Lamps containing an atmosphere of an 
inert gas, Such as argon, for improved filament 
life, have been found satisfactory for use in 
photoelectric pickups of the type referred to 
herein. Where the lamp is mounted in the pick 
up head, and, therefore, may be subjected to some 
vibration, it is desirable to select lamps having 
filaments designed and mounted in such a man 
ner as to be free from microphonics. 
The electrical output of the photoelectric cell 

4 may be applied directly to the input of the audio 
frequency amplifier 6 by Way of the gang Switch 
section S5, or, if desired, a pre-amplifier 34 may 
be inserted ahead of the amplifier 6. A suitable 
pre-amplifier for use with amplitude-responsive 
photoelectric pickups, When used in combination 
With constant velocity recordings, is fully de 
scribed in a Copending application. Of M. L. 
Thompson and E. O. Thompson, Serial No. 
361,968, filed October 19, 1940. 
The herein-disclosed embodiment of the in 

vention is illustrative of the novel features there 
of, and is not to be taken as limiting the inven 
tion. It will be apparent to those skilled in the 
art that further embodiments and modifications 
of the invention are possible within the scope of 
the appended claims. 

I claim: 
1. In a radio-phonograph combination, a radio 

receiver of the Superheterodyne type including a 
local oscillator, an electro-optical phonograph 
pickup device including an electric lamp, switch 
ing means for selectively effecting radio or phono 
graph operation, and means operable by said 
Switching means for coupling said lamp to said 
oscillator during phonograph operation, thereby 
to supply energy from said oscillator to said lamp. 

2. In a radio-phonograph combination, a radio 
receiver circuit of the superheterodyne type in 
cluding a high frequency vacuum tube oscillator 
circuit, a photoelectric phonograph pickup device 
including a light source comprising an electric 
lamp, means for selectively effecting radio or 
phonograph operation, and means for Supplying 
energy from said oscillator circuit to said lamp 
during phonograph operation. 

3. In a radio-phonograph combination, a radio 
receiver of the Superheterodyne type including a 
local oscillator, an electro-optical phonograph 
pickup device including an electric lamp, a multi 
position switch, means including contacts on said 
switch for selectively effecting radio or phono 
graph operation, and means including additional 
contacts on said switch for coupling said lamp to 
said oscillator during phonograph operation, 
thereby to supply energy from said oscillator to 
Said lamp. 

4. In a radio-phonograph combination, a radio 
receiver of the Superheterodyne type including a 
local Oscillator having a tank circuit, an electro 
optical phonograph pickup device including an 
electric lamp, an energy supply circuit for said 
lamp coupled to said tank circuit, Switching 
means for selectively effecting radio or phono 
graph operation, and means controlled by said 
switching means for rendering said supply cir 
cuit operative only during phonograph opera 
tion, thereby to supply energy from said oscil 
lator to said lamp. 
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5. In a radio-phonograph combination, a mull 

ti-band radio receiver of the superheterodyne 
type including a local oscillator, an electro-opti 
cal phonograph pickup device including an elec 
tric lamp, a multi-position switch for operating 
said receiver in different frequency bands and for 
selectively effecting radio or phonograph opera 
tion, and means including contacts on said switch 
for coupling said lamp to said oscillator during 
phonograph operation, thereby to supply energy 
from said oscillator to said lamp. 

6. In a radio-phonograph combination, a mul 
ti-band radio receiver circuit of the Superhetero 
dyne type, a multi-band vacuum tube oscillator 
circuit for said receiver, said oscillator circuit 
comprising a plurality of tunable tank circuits 
capable of being tuned over a plurality of Wave 
bands, Switching means for selectively effecting 
radio Or phonograph operation and for selecting 
any One of Said tank circuits to enable said radio 
receiver to be tuned over a desired one of said 
wave-bands, a photoelectric phonograph pickup 
device including a light Source comprising an 
electric lamp, and means for operating said os 
cillator circuit at a frequency whose second har 
monic is beyond the range of audibility and for 
Supplying energy from the Oscillator circuit to 
Said lamp during phonograph operation. 

7. In a radio-phonograph combination, a radio 
receiver circuit of the superheterodyne type in 
cluding a high frequency vacuum tube oscillator 
circuit, a photoelectric phonograph pickup de 
Vice including a light source comprising an elec 
tric lamp, means for selectively effecting radio 
or phonograph operation, means for supplying 
energy from said oscillator circuit to said lamp 
during phonograph operation, and means for sup 
plying greater-than-normal anode voltage to said 
oscillator tube when the oscillator circuit is 
utilized to excite said lamp during phonograph 
operation. 

8. In a radio-phonograph combination, a radio 
receiver circuit of the superheterodyne type in 
cluding vacuum tube amplifiers and a high fre 
quency Vacuum tube oscillator circuit, a source 
of limited energy supply for said vacuum tube 
Oscillator and for the vacuum tube amplifiers in 
Said receiver circuit, a photoelectric phonograph 
pickup device including a light source consisting 
of an electric lamp, means for selectively effect 
ing radio or phonograph operation, means for 
Supplying energy from said oscillator circuit to 
Said lamp during phonograph operation, and 
means for Opening the Space current circuits of 
One or more of those vacuum tubes which func 
tion Solely in the radio circuits, during phono 
graph operation, thereby to increase the amount 
of energy available to said oscillator tube from 
Said Supply Source when said tube is utilized to 
excite said lamp. 

9. In a radio-phonograph combination, a radio 
receiver circuit of the superheterodyne type in 
cluding vacuum tube amplifiers and a high fre 
quency vacuum tube oscillator circuit, a source 
of limited energy supply for said vacuum tube 
OScillator and for the vacuum tube amplifiers 
in Said receiver circuit, a photoelectric phono 
graph pickup device including a light source 
consisting of an electric lamp, means for selec 
tively affecting radio or phonograph operation, 
means for Supplying energy from said oscillator 
circuit to Said lamp during phonograph opera 
tion, and means operative during phonograph 
operation to reduce the number of individual vac 
uum tube loads on said energy supply source and 
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for increasing the voltage on-said oscillator tube, 
thereby to increase the high frequency power 
available for the excitation of said lamp. 

10. In a combined carrier wave receiver-phono 
graph combination, carrier wave receiving ap 
paratus including high frequency current gener 
ating means forming an operative part of said 
apparatus, an electro-optical phonograph pick 
up device including an electric lamp, means for 
selectively effecting carrier wave reception or lo 
phonograph operation, and means for supplying 
high frequency current from said generating 
means to said lamp during phonograph opera 
tion. 

11. In a radio-phonograph combination, 
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radio receiver circuit of the superheterodyne type 
including a local oscillator circuit, a photoelectric 
phonograph pickup device including a light 
source comprising an electric lamp, Switching 
means for selectively effecting radio or phono 
graph operation, electric circuit means for cou 
pling said oscillator to said lamp thereby to sup 
ply said lamp with radio frequency energy from 
said local oscillator circuit, and auxiliary switch 
ing means for supplying greater-than-normal 
anode voltage to said local oscillator when said 
first-named switching means is adjusted for 
phonograph operation. 

MILITON I, THOMPSON. 


