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The present invention relates to combination 
radio-phonograph Systems of the type compris 
ing radio receiving apparatus provided with suit 
able switching means whereby the audio fre 
quency amplifier and loud speaker may be utilized 
for the amplification, reproduction and recording 
of phonograph records and the like. Systems of 
this general type are disclosed in the patent to 
Goldsmith, 1724,191, and the patent to Sinnett 
and Karns, 1951,175. 
The present invention relates more particu 

larly to the application of phonograph record re 
production and recording connections to a radio 
receiving system having a diode type of second 
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detector, in connection with which there is pro 
vided a direct connected first stage audio fre 
quency amplifier, and to the problem of applying 
phonograph and recording connections to mod 
ern multi-band radio receiver systems involving 
tone compensation with volume control, for both 
radio and phonograph operation. 

It is, therefore, an object of the present inven 
tion to provide an improved radio-phonograph 
System, wherein the radio receiver portion there 
of is adapted for phonograph reproduction and 
recording without loss of tonal qualities necessary 
for improved operation in connection with pho 
nograph or radio signals. 

It is also an object of the present invention, to 
provide a radio-phonograph system which is read 
ily changed from radio or phonograph operation 
to recording operation, and Which at the same 
time provides normal connections for the radio 
receiving apparatus, with a minimum of circuit 
changes. 

It is a still further object of the present inven 
tion, to provide an improved and simplified com 
bination radio and phonograph system wherein a 
plurality of operations are controllable simultane 
ously by single means, whereby the change from 
phonograph to radio operation is greatly sim 

- plified. 
In accordance with the invention, the radio 

phonograph switching operation in connection 
With a radio receiver is arranged to provide a 
simplified control of radio and phonograph vol 
lume and recording levels by the same means, 
common radio and phonograph tone modifying 
means, selective microphone and phonograph 
pick-up connections with an input, circuit, and 
selective loud speaker and pick-up connections 
With the audio frequency output circuit of the 
receiver, together with automatic control of the 
motor operation, and an improved recording level 
indicator adapted to be connected with the audio 

(C. 179-100.1) 
frequency output circuit through a simplified cir 
cuit. 

It is also a further object of the present inven 
tion to provide a simplified control circuit for ef 
fecting a change of connections with a minimum 
number of contacts, in accordance with the above. 
It is also an object of the present invention to 

proVide an improved Sound recording level indi 
cator means, in a radio-phonograph system, 
adapted for recording. 
The invention Will be better understood from 

the following description, when considered in 
connection with the accompanying drawing, and 
its scope will be pointed out in the appended 
claims. 

In the drawing, the figure is a schematic circuit 
diagram of a radio-phonograph System embody 
ing the invention, and referring thereto, the radio 
receiving System comprises a high frequency ann 
plifier channel having a radio frequency ampli 
fier 5, an oscillator 6, a first detector 7, an in 
termediate frequency amplifier 8, and a detector 
device 9. 
The radio frequency amplifier 5 is provided with 

a grid circuit (), and the first detector is pro 
vided with a control grid circuit , connected 
with the output resistor 2 of the automatic vol 
lume control means 3. Likewise, the interme 
diate frequency amplifier 8 is provided with a grid 
circuit 4, in connection with the resistor 2. The 
cathodes of the radio frequency amplifier and first 
detector are connected, through cathode leads 5, 
With bias resistors 6 and 7, providing self-bias 
ing potentials, and a further biasing resistor 8 
Which is manually controllable to adjust the sen 
Sitivity of the receiving system through the op 
eration of a contact 9. Theresistor 8 is con 
nected with the chassis or ground indicated at 
20, which is also the negative B supply lead of 
the receiving System. 
The oscillator 6 is coupled with the detector 

through a coupling transformer 2. The auto 
matic Volume control means 3 is coupled to the 
input circuit for the amplifier 8, through a cou 
pling capacitor 22 and an intermediate ampli 
fier 23. 
The second detector 9 comprises a cathode 24, 

a pair of diode anodes 25 associated therewith, a 
Control grid 26, and an output anode 2. The 
anodes 25 are connected through the intermedi 
ate frequency output transformer, indicated at 
28, With a diode output resistor 29, which is con 
nected through ground 30 with the cathode 24, 
whereby the diode circuit is completed. 

Signals rectified by the diode are applied to the 
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2 
control grid 26 through a switch connection 3, 32, 
and the amplified signals therefrom are Supplied 
to a second stage audio frequency amplifier 33 
through a coupling network comprising a bass 
tone control circuit 34, having a variable control 
element 35, and a tone compensated Volume con 
trol circuit 36, having a variable control contact 
3. The connection. With the contact 3 is Con 
pleted through a Switch 38, 39 and a connection 
lead 40, with the primary 4 of an interstage cou 
pling transformer 42 for the second stage ampli 
fier 33. The audio frequency return is made 
through ground connection 43. 
The tone control means 34 and the volume 

control means 36, preferably aurally Or tone COm 
pensated, may be of any suitable type. A fur 
ther tone control means 64 is provided in the 
amplifier stage 33, for treble tone control. A 
variable contact device or resistor of this control 
is indicated at 45. 
The audio frequency amplifier 33 is coupled 

through a second interstage coupling transform 
er 66, with an output amplifier stage 4, also 
of the push-pull type; and the output trans 
former therefor, indicated at 49, is arranged to 
be connected with a plurality of circuits includ 
ing an output circuit, in connection with the 
voice coil 39 of a sound reproducer or loud 
Speaker 50. 
The radio receiving System thus far described 

may be considered as representing any suitable 
radio receiving System having the features de 
scribed. A radio receiving system having a man 
ually operable sensitivity control in the cathode 
lead of one or more of the high frequency all 
plifying stages, has been found to be adapted 
readily to cut off the radio signal when control 
operation is desired, by merely opening the cath 
Ode circuit, or placing a high resistance therein. 

In the present example, this is provided by 3, 
switch 55, which when opened causes the cath 
odes to rise to anode potential and cuts off the 
radio signal. This is found to be effective to cut 
off the radio signals, and has the advantage that 
the tubes cut off do not draw anode current 
from the B supply means, the current being avail 
able for other purposes as will appear. The 
Switching operation is relatively simple, and may 
be performed at Substantially ground potential. 

For radio operation, the diode rectifier and 
second detector 9 is preceded by automatic vo 
ume control means, which tends to place on the 
grid 26 of the amplifier portion substantially a 
constant signal voltage, which is not the case 
when this grid is utilized for an input grid in 
connection. With phonograph signals. 

It will further be noted that the volume con 
trol means 36 follows the detector and amplifier 
9 in circuit, whereby the audio frequency Vol 
lume is controlled in a circuit succeeding the 
detector and amplifier 9. Furthermore, this 
Volume control device is tone compensated by 
suitable shunt connections, indicated at 56, and 
being of a Well known type, to provide aural audio 
frequency compensation with volume control ad 
justment by the output contact 3. - 

For phonograph operation, this volume con 
trol device may be removed from active control, 
while remaining in circuit, by the switch means 
38, 39 having an additional contact 57 connected 
with the high potential input terminal 38 of the 
volume control means 35, so that audio fre 
quency signals delivered to the Volume control 
device 36 are bypassed through the connection 
provided between the terminal 58 and the contact 
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5 when the switch 39 is moved to the contact 57. 
At the same time that the switching operation 

in connection with the switch 39 and the SWitch 
55 is effected for phonograph operation, the grid 
26 of the first audio amplifier is connected, 
through an additional contact 59 and an input 
lead 69, with a phonograph pick-up device 6, 
and the cathode 24 is connected to ground 30 
through the self-bias resistor 3, this last named 
connection being provided by a Switch 62 which 
removes a short circuit from the resistor 3f. All 
of the aforenamed switches are suitably inter 
connected by mechanical means, represented by 
the dotted connection 63, for simultaneous oper 
ation by a single control means, Such as a man 
ual control knob 64, whereby the system may 
readily be changed from radio and radio-record 
ing to phonograph and home recording operation, 
and Vice Versa. 
The switching operation for changing the first 

stage amplifier portion of the tube 9 to self-bias 
Operation is necessary for the reason that the 
radio signal which normally supplies bias po 
tential is cut off by operation of the switch 55. 
For the purpose of bias supply, the diode output 
circuit and the cathode of the diode biased am 
plifier are both connected to ground, the first 
circuit being connected through the output re 
sistor 29 for the diode, and the cathode being 
Connected through the self-bias resistor 3 which 
is normally short-circuited. 
The phonograph signal input and recording 

circuits Will now be considered. Phonograph in 
put signals, to be amplified in the amplifying 
channel of the receiver, are applied to the in 
put lead 68 and are reproduced in the loudspeak 
er 50 when the voice coil 49 is connected with 
the output transformer 48. In the reproduction 
of phonograph signals, and in recording, the loud 
Speaker and pick-up circuits in connection with 
the output transformer 48 are selectively changed. 
In addition, a microphone of the two-button 
type, indicated at 65, is also arranged to be con 
nected With the input lead 60 in a manner which 
Will be hereinafter described. 
In the present example, and as a preferred 

embodiment of the invention, the phonograph 
input lead 60 is connected with the volume con 
trol tap 66 of a Separate volume control poten 
tioneter 67, having a tone compensating net- 5 
Work 68 in connection therewith, across the sec 
Ondary 69 of a combined phonograph pick-up 
and microphone input transformer T. 
The tone compensating network 88 and the 

Volume control potentiometer 6 are connected 
together on the high potential side 7 of the 
phonograph input circuit. The tone compensat 
ing network, comprising three branches 72, are 
Separately connected to a control lead 73, where 
by the compensation may be removed from or 
added to the phonograph input circuit as de 
sired, by connecting the lead 73 with ground, 
Since the Secondary 69 and the volume control 
device 6 are both grounded as indicated at 74. 
It should be understood, however, that the ground 
connection, while preferable, represents any suit 
able common circuit return means that may be 
used in a radio receiving apparatus as a common 
circuit connection for the negative anode and 
cathode circuit leads. 
The primary of the phonograph input trans 

former 70 is indicated at 75, and is provided with 
terminals 76 and 77 and a center tap terminal 78, 
Which is also connected to ground 74 or the com 
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mon chassis return circuit. The terminals 6 and 
7 are connected with input leads 79. 
For connection with the input leads 9, and as 

a permanent connection to the center tap 78, the 
phonograph pick-up device 6 is provided with a 
ground connection indicated at 80, and with a 
high potential output lead 8. Likewise, for con 
nection with the input lead 79, the microphone 
65 is provided with two output leads 82 and a re 
turn lead 83. 

- The Secondary of the output transformer 48 is 
provided with a grounded common output ter 
minal 85 and two output taps 86 and 87 for two 
differing output impedance ratios. In a similar 
manner to the pick-up device as connected with 
the center ground tap 8 of the phonograph in 
put transformer, the voice coil. 49 of the sound 
reproducer is connected at one ground terminal. 
The remaining terminal of the voice coil 49 is 
provided with an input lead 9, and the taps 83 
and 87 on the output transformer 48 are provided 
with output leads 9 and 92. 
The Output amplifier stage 6 is also provided 

With a Woltage output level indicating means, 
Whereby the amplitude level of sounds to be re 
corded, may be indicated electrically. 
In the present example, this comprises a pair of 

indicating lamps 95 and 96, which may be of the 
neon type, adapted to glow when the voltage im 
pressed across them feaches a predetermined 
level. The lamps are arranged to be connected 
in parallel with the primary of the output trans 
former 8, or a portion thereof, and in connec 
tion with the output circuit of the amplifier de 
vices 9 in the output stage 87. This connection 
includes a lead 98 connected with the anode end 
of the output circuit 99 of one of the amplifiers 
9, to which lead the devices 95 and 96 are con 
nected in parallel, with a shunting resistor 
connected across One of the devices -96. The par 
allel connection for the indicator devices is con 
pleted, through a resistor í fí, with a control lead 
fo2, and Switching means hereinafter described. 
The various control leads are arranged for 

simultaneous switching operations to complete 
radio, phonograph, and radio or home recording 
connections, through the medium of a switch 
having a control element, indicated at 93, and 
a plurality of contact bars 04 movable simul 
taneously thereby Successively into connection 
with a series of terminal contacts, indicated by 
the letters a to it inclusive, providing a sequence 
of operations as indicated by the dotted lines and 
the legends at the right hand ends thereof. 
These connections will be described as follows: 
The contacts a, and b are connected with the 

treble or high frequency tone control means 45 
through leads 6, and in the radio and phono 
graph positions of the SWitching means 3, oper 
ate through the contact bars to connect the Wari 
able resistor 4-5, in series. With a tone coin 
trol capacitor 65, for variably controlling the 
treble or high frequency tone response of the am 
plifier for phonograph and radio operation. In 
the radio recording and home recording posi 
tions, this connection is open and the tone con 
trol means is ineffective. 
The contacts C and d are arranged to be con 

nected together in the radio, phonograph, and 
home recording positions, to provide control of 
the bass tone characteristic of the amplifier, and 
are connected with leads 37, whereby the con 
tact 35 is connected with a point 98 on the 
audio frequency output circuit, whereby the bass 
tone response may be adjusted. 

? 

3 
The adjustment is effected by the contact 34 

which is movable along a resistor 09 to control 
the connection in circuit of a tone control ca 
pacitor O and reactor . As the bass tone 
control System shown, represents any suitable 
baSS tone control means, and is well known and 
understood, further description is believed to be 
uninecessary. 
The contacts e, f, g, and h are utilized to con 

nect the microphone leads 82 with the phono 
graph input transformer leads 79 in the home 
recording position. In the phonograph position, 
the contacts h and i are inter-connected to pro 
Vide a. connection from the phonograph pick-up 
Output lead 81, through one of the leads 9, to the 
input terminal 6 on the transformer primary 5. 
Since the phonograph pick-up 8 and the trans 
former are both connected to ground or chassis, 
the pick-up device is then connected across the 
primary Winding included between the center tap 
terminal 8 and the input terminal 6, or across 
Substantially one-half of the winding which 
matches the impedance of the pick-up device. 
- The impedance of the primary winding 5 also 
matches the microphone 65, and a potential is 
introduced into the microphone circuit through a 
Supply lead 2 connected with the contact q 
and a connection is made in the home recording 
position with the contact; p for the lead 83. With 
a grounded power supply unit represented at 3, 
the potential is thus applied to the microphone 
circuit between the center tap 8 of the input 
transformer and the center button of the micro 
phone. 
only in part by the filter section of the usual rec 
tifier circuit for alternating current, and includes 
a pair of choke coils 4 and 5, provided with 
Suitable bypass capacitors 6 and output poten 
tial supply resistor or divider 7, to which the 
Warious B -- leads throughout the system may 
be connected, as indicated at -|-Bo, --B1, and 
-B2, the negative lead being grounded as indi 
cated at 8. The connections for the various 
Supply leads are indicated. The actual leads for 
these connections are broken to simplify the 
drawing. With this arrangement, it will be seen 
that the voltage Supply to the microphone is ob 
tained between the lead --B2 and ground. 

For the radio and home recording positions, the 
contacts i and j are inter-connected, as indicated, 
to provide a connection between the output ter 
minal 87 of the amplifier and the pick-up device, 
through the leads 92 and 81, whereby the output 
Of the amplifier is applied to the pick-up device 
6 for recording purposes at the proper in 
pedance, the lead 92 being connected with the 
contact i. 
At the same time, the lead 9, connected with 

the contact m, and With the contact in through 
a resistor 9, is connected to the contact o and 
the lead 99 in the radio receiving position, 
whereby the loud speaker device 50 may receive 
energy from the output transformer 48 through 
the tap 86, the lead 91, and the series resistor 
i 9, for low voltage operation as a monitoring de 
vice, while the pick-up device 6 receives the full 
output with proper impedance matching across 
the entire winding 84 for radio recording. 
The indicator devices 95 and 96 are connected 

through the lead O2, with the contacts which, 
in the radio recording and in the home recording 
positions of the Switch (3, is connected with the 
contact r for the lead 20, and to a center tap 
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B supply lead, as indicated by the connection 
--Bo. 
Since the lead 98 is connected with both of the 

indicating devices in parallel, and is connected 
with the output circuit 99, the indicating lamps 
are, in effect, connected across the output anode 
circuit of the output amplifier to receive the out 
put voltage therefrom developed across the pri 
mary, or in this case one-half of the primary winding. 
The output voltage is relatively high, and ac 

cordingly the series resistors 0 are utilized to 
cut down the voltage effective on the lampS or 
indicating devices to such a value that one is 
caused to glow when a suitable amplitude is de 
veloped in the output circuit, Sufficient for re 
cording purposes when applied to the pick-up 
device Si, and this may be in the region of max 
imum undistorted power output for the stage 41. 
In order that one of the lamps may indicate the 
application of excessively high signal potentials 
to the output circuit, and to the pick-up device 
when recording, the same is provided with the 
shunt resistor 00, and in the present example 
this is applied to the device 95 whereby the latter 
device will glow, or indicate the presence of 
higher voltage signals, subsequent to the opera 
tion of the device 95 on the lower voltage signals. 
In practice, the resistors (0 and 0 are So 

adjusted that, for best recording results, the de 
vice 95 is glowing fully while the device 96 is just 
below the point of glowing. Thus the signal level 
applied to the recording device may be brought 
to the same value for effective recording Opera 
tion in connection with any of the various Sources 
of signals, such as a radio program tuned in, or 
a home recording program comprising Speech or 
music applied to the microphone 65. 
In combination with the indicating devices and 

the output circuit of the amplifier stage preced 
ing the output connection for the pick-up device, 
the Volume control device 66 for the contrOl Op 
eration is maintained in circuit between the mi 
crophone and the input circuit of the amplifier 
as a microphone level control device, to provide a 
degree of amplification from the microphone 
sufficient to meet the varying sound levels pro 
vided by differing types of sound picked up by 
the microphone, which may not be controlled With 
best effect by placing the microphone in any 
one position. 
For example, it may be found that the best re 

cording for voice may be obtained by holding the 
microphone relatively close to the Speaker Or 
singer, and reducing the volume level of the Out 
put by the volume control means 66, to obtain 
the desired sound level at the output, as indi 
cated by the lamps 95 and 98, whereas for other 
types of sound an increase in the volume setting 
of the device 66, with wider separation between 
the microphone and the Sound Source, may be 
desirable. 

It will be noted that for the recording of radio 
programs, the radio-phonograph switch 65 and 
its associated contacts are maintained in the 
radio receiving position, whereby the radio vol 
ume control 3 may be utilized for adjusting the 
output level to cause the lamps 95 and 96 to 
glow, as above pointed out, to indicate the proper 
adjustment of the output level for best recording 
volume. Thus in recording, as Well as in the re 
production of radio and phonograph programs, 
the separate volume controls are utilized, the 
adjustment of the one in no way affecting the 
adjustment of the other. 
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In connection with the home recording oper 

ation, it will be noted that the lead 73 for the 
tone compensating network, which is connected 
with the contact lic, is connected to a ground 25 
through the contact land a lead 26, only in the 
phonograph position of the switch 03, whereby 
the circuits 72 of the network are connected with 
ground 24 and rendered effective across the VOl 
ume control resistor 67. This connection in the 
radio receiving and recording positions, is open, 
whereby the tone compensation means is ren 
dered ineffective. 
The phonograph motor for driving a record 

turntable 27, is indicated at 28 and is supplied 
with alternating current through leads f29 under 
control of a start-stop switch 39. In accord 
ance with the invention, the control circuit for 
the motor is further extended to include a SWitch 
element 3, associated with the volume control 
device 66-67 and controlled by the knob 32, as 
indicated by the dotted connection 33 to open 
the switch 3 when the volume control is moved 
to zero Volume position. By a further connec 
tion through leads 34 and contacts t and u on 
the Switch 03, the phonograph motor may be 
Operated Only in the recording and phonograph 
positions, and then only with the phonograph 
and recording volume control device 66 is opera 
tive as a control means. It will be seen that this 
is a desirable control feature, since the control 
motor may be stopped automatically, either by 
moving the control switch 03 back to radio op 
eration, or by turning the phonograph volume 
control to Zero, without changing the phono 
graph COnnections to the apparatus. 
This control arrangement is desirable when 

changing records, or during an interval in a 
phonograph reproduction or recording operation. 
For example, in the home recording operation, 
by moving the control knob 32 to the Zero vol 
ume position, the microphone is cut off and the 
motor is de-energized, without de-energizing the 
remainder of the apparatus, which is maintained 
in readiness for Operation as Soon as the Sound 
output is brought up to the desired level by oper 
atting the control knob 32 and observing the 
indicator lamps 95 and 96. 

It Will be noted that intermediate contact Seg 
ments or elements 35 are provided in connec 
tion with the contacts l and m, to provide inter 
mediate connections between the radio recording, 
phonograph, and home recording positions. This 
serves to connect the lead 9 to ground, and 
since the lead 89 is already grounded at 88, this 
operation further serves to short-circuit the out 
put winding of the transformer 48 between the 
terminals 85 and 86, thereby cutting off the loud 
speaker, to prevent noise in the output which 
may be occasioned by the change of contact con 
nections in the SWitch 03. 
From the foregoing description, it Will be seen 

that the present radio-phonograph system is 
adapted for radio and radio-recording operation 
in one position of adjustment, and for phono 
graph and home-recording operation in another 
condition of adjustment, and under each condi 
tion of operation a separate volume and recording 
level control means is provided. 
Furthermore, the System is arranged in such 

a manner that the normal radio volume con 
trol means and the phonograph volume control 
means, as separate elements, are also utilized for 
recording level adjustments for the apparatus 
in the radio and home recording operations. 
In connection With indicating means, compris 
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ing two indicating lamps, which receive the out 
put energy from the output amplifier in parallel 
and in Such a manner that the one requires a 
higher Voltage to operate it than does the other, 
the output impedance of the amplifier is then 
designed to apply to the recording stylus the 
proper signal amplitudes when the lower voltage 
indicating lamp is operated by the signal energy, 
while the other is at or below the point of oper 
ating. 
The volume control and recording level control 

arrangement is also such that radio and phono 
graph signals are applied to the same initial am 
plifier device, permitting, for radio operation, the 
Control of Volume following the said amplifier, 
Since the radio System is provided with automatic 
volume control means. This control is replaced 
by the manual phonograph volume and home 
recording level control. The radio Volume con 
trol means is arranged to become inoperative, 
although it is maintained in the audio frequency 
circuit to prevent any change in load thereon. 

I claim as my invention: 
1. In a radio-phonograph system, the combi 

nation of Separate phonograph and radio volume 
control means, a first stage audio frequency am 
plifier having an audio frequency output circuit 
connected with said radio volume control means 
to apply amplified signals therethrough, selective 
switching means for rendering said radio volume 
Control means inoperative to control the ampli 
tude of said signals and for applying signals from 
said phonograph volume control means to said 
amplifier, recording level indicating means con 
nected With said output circuit, an output audio 
frequency amplifier in said connection and selec 
tive switching means for rendering said radio 
and phonograph volume control means effective 
selectively as recording level control means. 

2. Radio phonograph volume control system in 
accordance with claim 1, further characterized 
by the fact that the phonograph and recording 
volume control means is provided With tone com 
pensation for phonograph operation. 

3. Radio phonograph. Volume control System in 
accordance with claim 1, further characterized 
by the fact that the phonograph and recording 
Volume control means is provided. With tone Com 
pensation for phonograph operation and phono 
graph motor control means. 

4. Radio phonograph volume control system in 
accordance with claim 1, further characterized 
by the fact that the radio receiving system is 
provided with radio frequency and intermediate 

55 frequency amplifier stages having a common 
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cathode circuit, and means for opening said 
cathode circuit to render the radio system inop 
erative for recording operation, ". 

5. In a radio-phonograph system having sepa 
rate radio and phonograph. Volume control means, 
the combination of means for rendering said vol 
une control means each Separately effective se 
lectively to control radio and voice recording 
levels, said phonograph. Volume control means 
having tone compensation, means for removing 
said compensation for Voice transmission, an 
audio frequency amplifier common to said radio 
and phonograph circuits including said radio vol 
ume control means, a phonograph pickup device, 
a loudspeaker device and means for connecting 
said devices with said amplifier comprising an 
impedance matching output transformer having 
secondary taps for said pickup and loudspeaker 
devices. 

6. In a radio-phonograph recording system 

5 
having separate radio and phonograph volume 
Control means and variable tone control means, 
the combination of means for rendering said vol 
ume control means each separately effective se 
lectively to control radio and voice recording 
levels, Said phonograph volume control means 
having tone compensation, means for removing 
said compensation for Voice transmission, means 
for rendering said tone control means ineffective 
for radio recording, an audio frequency amplifier 
Common to Said radio and phonograph circuits 
including Said radio Volume control means, a 
phonograph pickup device, a loudspeaker device 
and means for connecting said devices with said 
amplifier comprising an impedance matching 
Output transformer having secondary taps for 
Said pickup and loudspeaker devices. 

7. In a radio-phonograph signal amplifying 
System, radio Volume control means, phonograph 
Volume control means, a first stage audio fre 
quency amplifier, Selective SWitching means for 
interposing Said amplifier stage between Said 
phonograph volume control means and said radio 
Volume control means, an output audio frequency 
amplifier stage connected to receive amplified 
audio frequency signals through. Said radio vol 
ume control means, said last named amplifier 
having an output circuit, a pair of indicating glow 
discharge lamps connected in parallel across at 
least a portion of Said output circuit, a phono 
graph pickup device, a loudspeaker device, im 
pedance matching means connected with said 
output circuit, and means for selectively connect 
ing said devices with said impedance matching 

- means, said impedance matching means provid 
ing a signal output potential of a predetermined 
amplitude for recording through Said pickup de 
vice, in predetermined relation to the potentials 
applied to said indicating lamps. 

8. The combination with a radio receiving sys 
tem having a diode detector, automatic volume 
control means preceding said detector, and first 
stage audio frequency amplifier means connected 
With said detector, of a combined phonograph 
pickup and microphone input coupling trans 
former, volume control means including a po 
tentiometer device connected with said trans 
former, means for connecting said first stage 
amplifier means with said potentiometer device 
to the exclusion of said detector, and motor 
means for phonograph record recording and re 
production, and SWitching means connected. With 
said phonograph volume potentiometer for con 
trolling Said motor means. 

9. The combination with a radio receiving sys 
tem having a diode detector, automatic volume 
control means preceding said detector, and first 
stage audio frequency amplifier means connected 
With said detector, of a combined phonograph 
pickup and microphone input coupling trans 
former, volume control means including a po 
tentiometer device connected with Said trans 
former, means for connecting said first stage 
amplifier means with said potentiometer device 
to the exclusion of said detector, audio frequency 
volume control means connected with said aim 
plifier means to control the radio signal output 
of said amplifier, means for deriving signals from 
said amplifier device selectively directly there 
from and through said volume control means, 
means for amplifying the derived signals, and 
means for reproducing said signals. 

10. In a radio phonograph System, the com 
bination with an audio frequency amplifier, of 
recording level indicating means, Separate radio 
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6 
and phonograph volume control means, selective 
switching means for rendering said Volume con 
trol means effective to control recording level 
amplitudes, said amplifier having a first Stage 
amplifier device, an output circuit therefor con 
nected with said radio volume Control means, 
and selective switching means for simultaneous 
ly connecting said phonograph volume control 
means to apply signals to Said amplifier Stage 
and to render said radio volume control means 
ineffective as volume control means while main 
taining the same in circuit to provide a load. On 
Said output circuit. 

11. In a radio-phonograph System, the Com 
bination of radio signal amplifying means in 
cluding a plurality of electric discharge amplifier 
devices, certain of said devices having a grounded 
cathode circuit, automatic volume control means 
therefor, an audio frequency amplifier for Said 
System comprising a first stage electric discharge 
device and an output amplifier stage coupled 
thereto, audio frequency Volume control means 
interposed between said first Stage amplifier de 
vice and said output amplifier stage, a phono 
graph volume control device, means for selectively 
connecting Said first stage amplifier thereWith 
and simultaneously raising said amplifier cath 
odes substantially to anode potential to cut off 
radio signals from said amplifier, and an out 
put circuit for Said amplifier stage, 

12. In a radio-phonograph system, the com 
bination of radio Signal amplifying means includ 
ing a plurality of electric discharge amplifier de 
vices, certain of said devices having a grounded 
cathode circuit, automatic volume control means 
therefor, an audio frequency amplifier for said 
System comprising a first stage electric discharge 
device and an output amplifier stage coupled 
thereto, audio frequency volume control means 
interposed between said first stage amplifier de 
Vice and said output amplifier stage, a phono 
graph volume control device, means for selec 
tively connecting Said first stage amplifier there 
With and simultaneously raising said amplifier 
Cathodes Substantially to anode potential to cut 
off radio signals from Said amplifier, an output 
circuit for said amplifier stage, recording level 
indicating means therefor, a phonograph pickup 
device, a loudspeaker device, means for selec 
tively connecting said devices with said output 
circuit, means for connecting said phonograph 
pickup device with the phonograph volume con 
trol means, phonograph motor means, and means 
for controlling Said last named means in response 
to operation of Said phonograph volume control 
device. 

13. In a radio-phonograph system, the com 
bination of a radio receiving channel comprising 
detecting, amplifying and volume control means, 
Said Volume control means being located in an 
audio frequency output circuit of said amplify 
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ing means, means for applying phonograph pick 
up signals to said amplifying means and through 
said audio frequency output circuit to the ex 
clusion of the volume control means therein, 
means providing a separate phonograph. Volume 
control device, Siginal level indicating means con 
nected with the output circuit of Said amplifying 
means, and selective switching means for 
rendering said radio and phonograph volume 
control devices effective to control the audio fre 
quency recording sound level in conjunction with 
Said indicating means. 

14. In a radio-phonograph System, the com 
bination of a radio receiving channel comprising 
detecting, amplifying and Volume control means, 
said Volume control means being located in an 
audio frequency circuit of said amplifying means, 
means for applying phonograph pickup signals 
to said amplifying means through said audio fre 
quency circuit to the exclusion of the volume 
control means therein, means providing a sepa 
rate phonograph volume control device, signal 
level indicating means connected with the out 
put circuit of Said amplifying means, and Selec 
tive switching means for rendering said radio 
and phonograph volume control devices effective 
to control the audio frequency recording sound 
level in conjunction with said indicating means, 
said indicating means including a pair of glow 
discharge lamps connected in parallel with at 
least a portion of the output circuit, a limiting 
resistor in series with each lamp, and a third 
resistor in parallel with one of Said lamps. 

15. The combination. With a radio receiving 
System having a plurality of high frequency 
amplifier devices, a diode second detector, and 
an audio frequency output amplifier stage, of 
means for Operating Said System for phonograph 
recording and reproduction, comprising a 
phonograph pickup input circuit having volume 
control means connected therewith, radio volume 
control means connected With the output circuit 
of said detector, means for applying signals 
through said detector output circuit from said 
pickup input circuit independently of the adjust 
ment of Said radio Volume control device, means 
for applying amplified audio frequency signals to 
Said output stage means, a microphone, a pick 
up device, and means for interchangeably con 
necting said microphone and pickup device with 
said phonograph input circuit, the one to the 
exclusion of the other, said means being adapted 
to connect said pickup device with the output 
circuit of Said amplifier, means for indicating 
the output signal level applied to said pickup 
device, and means for causing said phonograph 
volume control device to be effective in con 
nection. With Said microphone thereby to control 
the Output level therefrom. 
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