
D. GRIMES July 22, 1941. 
2,250,371 

WIRELESS REMOTE CONTROL SYSTEM FOR RADIO-PHONOGRAPH COMBINATIONS 

Filed Jan. 3, 1940 

  

    

  

  

  

  

  

  



Patented July 22, 1941 2,250,371 

UNETED STATES PATENT OFFICE 
2,250,371. 

WEREFLESS REMOTE CONTROL, SYSTEM FOR 
RA}{0}-PHONO{GRAPH COM3NATIONS 

iDavid Grimes, Meadowbrook, Pa., assignor to 
Philco Radio and Television Corporation, Phil 
a.delphia, Pa., a corporation of Delaware 
Application January 3, 1940, Serial No. 312,269 

19 Claims. 

This invention relates to Wireless remote con 
trol Systems, and more particularly to a novel 
System for controlling remotely a radio receiver 
and phonograph combination. 
The principal object of the invention is to 

provide a novel System. Whereby a radio receiver, 
a phonograph, or both, may be controlled from 
a distance by Operating a simple portable con 
trol unit Which enables the operator to operate 
the radio receiver and the phonograph selective 
ly at Will, to select any desired one of a group 
of predetermined radio broadcasting stations, to 
start or stop the phonograph, to play Successive 
ly a plurality of recordings, and to reject any 
recording at any time during the playing thereof. 
A further object is to provide a radio-phono 

graph combination adapted for selective local Or 
remote control by means of standard devices 
with which unskilled operators are generally fa 
miliar. 
More particularly, the object of this invention 

is to provide a System whereby a radio receiver 
embodying a remote control System and an auto 
matic phonograph of the type adapted to play 
successively a number of recordings may be elec 
trically interconnected and interlocked in Such 
manner as to insure that proper selective Opera 
tion of either the radio or the phonograph may 
be accomplished with a single simple control de 
Vice which does not require skill, or the selec 
tion and understanding of complex controls, on 
the part of the operator. 
The invention may be clearly understood by 

reference to the accompanying drawing, in which 
Fig. 1 is a diagrammatic illustration of the 

Control unit; 
Fig. 2 is a detailed illustration of a feature 

of the impulse sending mechanism; and 
Fig. 3 is a diagrammatic illustration of the 

radio receiver and phonograph combination to 
be remotely controlled. 
The present invention is related generally to 

the remote control System disclosed and claimed 
in the copending application of David Grimes 
and Elmer O. Thompson, Serial No. 220,366, filed 
July 20, 1938. Such system enables an operator 
at a remote point to tune a radio receiver to 
any desired one of a plurality of broadcasting 
Stations and to control the Volume level of the 
receiver output. The present invention utilizes 
certain principles of the said copending appli 
cation and extends such principles to the control 
of a radio-phonograph combination. 
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179-100.11) 
General construction 

Referring to Fig. 1, there is illustrated the 
portable control device which is of the same gen, . 
eral character as that employed in the said 
Grimes and Thompson application, but in this 
instance the device has provision for remote con 
trol of the phonograph, as described hereinafter. 
The device comprises a control signal genera 
tor which may take the form of a radio fre 
quency Oscillator of any well-known type includ 
ing tube 2 and associated circuits. This signal 
generator is controlled by a manual control de 
Vice 3 which may take the form of a dial type 
circuit closing mechanism. Such as employed in 
telephony. By operating the dial mechanism, the 
generator circuit is intermittently closed to gen 
erate a plurality of high frequency Wave trains, 
hereinafter termed signals, spaced apart by a 
predetermined time interval. The number of Such 
Signals depends on the finger opening of the dial 
employed in any instance, and the duration of 
the last of signal is controllable as will be de 
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Scribed more fully hereinafter. 
The volume level of the radio or phonograph 

reproduction is controlled by signals including 
one of controllable duration. To this end, there 
is provided On the dial mechanism 3, a depres 
sible plunger 4 which is adapted to stop the ro 
tation of the dial during the last signal and thus 
generate a signal of controllable duration. Such 
a dial may be of the type shown in the copend 
ing application of E. O. Thompson, Serial. ii.220,- 
368, filed July 20, 1938. As shown in Fig. 2, the 
plunger 4 is carried by the stationary frame 5 
of the dial mechanism and is urged to its normal 
inoperative position by spring 6. The inner end 
of the plunger is adapted to seat in a recess 7 
provided in the rotary dial 8. The recess is so 
arranged that the dial is interrupted during the 
last signal when the plunger is depressed. 
The Signal currents in primary inductor 9 at 

the Control unit are transferred inductively to 
a tuned secondary inductor at the receiver 
phonograph combination (Fig. 3). The signal 
Currents in the secondary inductor are utilized 
to control the radio receiver and phonograph in 
the manner described hereinafter. 
The radio receiver may be of any conventional 

design having incorporated therein the structure 
hereinafter described. For illustration, there is 
shown Schematically a superheterodyne receiver 
which may include a loop antenna, f for re 
ceiving the intelligence signal, a radio frequency 
amplifier, OScillator and converter stage 2, an 

  



2 
intermediate frequency amplifier f3, a detector 
and audio frequency amplifier 4, an audio fre 
quency power amplifier 5, and a loud-speaker 
6. The receiver may be a multi-Wave-band re 

ceiver having a conventional Wave-band Selec 
tor switch as indicated at 7. The receiver is 
also adapted for tuning to predetermined sta 
tions in one band, for example the broadcast 
band, by preturned circuits comprising the coils 
i8 and condensers 9 which are adapted to be 
connected in the circuits of the radio frequency 
amplifier and oscillator 2 by operation of the 
Wave-band switch. In the present instance, the 
Selection of the proper coil and condensel is ef 
fected by means of step-by-step switches 20 and 
2 which form part of a stepping mechanism Con 
trolled by stepping and homing relays 22 and 23. 
The latter are energized by an amplifier and 
rectifier device 24 which forms current pulses in 
accordance with Signal currents induced in the 
Secondary inductor ft). The station indicator 
lamps 25 are likewise operated by a step-by 
step SWitch 26. The Volume control 27, which 
controls the audio portion of the receiver, is 
Controlled by motor 28 through the operation of 
Step-by-step SWitch 29. 
Considering the stepping mechanism as a 

Whole, the step-by-step switch 29 constitutes a 
primary section of the mechanism, while the 
Step-by-step Switches 20, 2 í and 26 constitute a 
Secondary section of the mechanism. The 
broken-line representation 30 is representative 
of a rotatable shaft carrying the movable aim 
of the switch 29, while the similar representation 
3 indicates a shaft carrying the movable arms 
of the Switches 20, 2 and 25. The movable 
arms of the Switches are shown in their rest or 
home positions. The two shafts 38 and 3 are 
coupled by a device 32 whose construction and 
purpose will be described presently. The primary 
shaft 30 carries a ratchet wheel 33d which is 
actuated by a stepping pawl 22d. The latter 
is operated by the stepping relay 22 against 
the action of Spring 22b. The holding pawl 
23a is moved to operative position by the hom 
ing relay 23 against the action of Spring 23b. 
The stepping and honing relays are serially 
connected so as to be energized Simultaneously. 
The homing relay is slow to release and conse 
quently will not release the holding pawl until 
after the last control signal has terminated. 
The homing or return Spring is shown at 38b. 
The Switch 29, which is operated by this mecha 
nism, comprises stationary contacts 33 and 34 
for controlling the motor 28, and an elongated 
arcuate contact 35 for muting the radio re 
ceiver, as described hereinafter. 
The shaft 3 is also provided with a homing 

Spring (not shown) tending to urge the Shaft 
to its home position. This shaft carries a 
ratchet-Wheel 36 with which there is associated 
a holding pawl 3. At its end, the Shaft 3 
carries a crank-arm 38 which is engageable by 
an arm 39 on the shaft 30. The pawl 37 is 
carried by a member 40 which is rotatable about 
a pivot 4. The pawl is spring urged to its 
engaging position so that the shaft 3 is held 
in the Successive positions to which it is moved. 
On the member 60, there is provided an arm 42, 
at the end of which there is pivoted a cam plate 
43. This cam plate is urged by a spring 44 
against stop 45. 
The parts are So arranged that when the step 

by-step switch 29 moves to its third effective 
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rotates member 40 sufficiently to release the 
pawl 37 from the ratchet-wheel 36 thereby 
permitting the shaft 3 to be homed. During 
the subsequent innovement of SWitch 29, the airn 
39 engages the crank-arm 38, thereby actulating 
the shaft 3 in tandem with the shaft 30. The 
Switches 2, 2i and 26 are thus stepped to their 
successive positions until the selected position 
determined by the number of control impulses 
is reached. Thereafter, the primary section of 
the Stepping mechanism is honed but the Sec 
ondary Section remains in the selected position 
until a subsequent control operation takes place 
During the homing of the shaft 30, the arm 39 
rotates free of the arm 38 and, by virtue of the 
pivoted mounting of the can plate 43, the arm 
39 brushes the cam plate aside during the hom 
ing movement without disturbing the holding 
pawl 3 of the Secondary section. 
Thus, the primary Section of the stepping 

mechanism Inay respond to one or two control 
impulses without affecting the secondary sec 
tion; but, When three or more controi impulses 
are received, the primary Section effects homing 
of the secondary section and then operates the 
Said Section as above described. This stepping 
mechanism is of the same type as that employed 
in the above-mentioned Glimes and Thompson 
application, wherein the mechanism is illustrated 
and described in greater detail. 
In the Specific device illustrated, the step 

by-Step SWitches 20, 2 and 26 have six positions 
designated respectively a, b, c, d, e and f on 
Switch 26. The first five of these positions, that 
is positions a to e, are devoted to tuning of the 
radio receiver to different stations in the broad 
cast band, While the sixth position f is devoted 
to the phonograph and serves to connect the 
phonograph for operation, as will be described 
in detail later. The arcuate contact 35 of the 
Switch 29 is coextensive with the positions of 
the Switches 20, 2 and 26, and serves to mute 
the radio receiver during actuation of these 
SWitches. 
At least one cathode lead 46 of a vacuum tube 

in the intermediate frequency amplifier 3 is 
connected to contact 47 of a solenoid-operated 
radio-phonograph switch 48. This switch com 
prises a plurality of movable contact arms con 
nected together and to the armature 49, as 
indicated by the broken-line representation 50. 
The novable contacts of SWitch. 48 are movable 
between two positions and are associated with 
various stationary contacts as illustrated. The 
armature 49 is biased by spring 5 toward the 
right, thereby normally maintaining the mov 
able contact arms in the right-hand or radio 
position. The Solenoid 52, when energized, at 
tracts the armature 49 against the action of 
Spring 5 and moves the movable Switch con 
tacts to the left-hand or phonograph position. 
Preferably a shield member 48a is provided on 
the Switch 48, as shown, to separate the con 
tacts carrying power currents from those carry 
ing signal currents. 
The second detector 4 is shown as comprising 

a diodetriode tube and the diode rectifier cir 
cuit is connected by conductor 53 to the contact 
58 of Switch. 48. The associated movable contact 
55 is connected by conductor 56 to the volume 
control potentiometer 27. Thus, when the switch 
48 is in the radio position, the voltage across 
the rectifier load resistor 57 is applied to the 
potentiometer 27 by means of which a control 
lable portion of the said Voltage is applied to 
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the input circuit of the triode section of the 
second detector. 
In addition to the solenoid-operated Switch 

48, there are provided control switches 58 and 59. 
The switch 58 is a two-position SWitch Which 
may be mechanically coupled to, or may form 
a part of, the wave-band switch 7, as indicated 
by the broken-line representation 6. When the 
wave-band switch 7 is in position to condition 
the receiver for remote operation, connecting 
the coils 8 and condensers 9 to the radio cir 
cuit, the switch 58 is in its left-hand position 
as shown. When the wave-band switch is in 
the position for manual tuning, the switch 53 
is thrown to its right-hand position. 
The SWitch 59 is a two-position manually 

operable switch by means of which radio Or 
phonograph operation may be selected manually 
at the Set. 
There is also provided a switch 58a connected 

in the circuit of lamps 25 and operable by the 
Wave-band Switch 7. So that the SWitch 58a, is 
closed, as shown, only when the wave-band Switch 
is in position to condition the receiver for re 
mote operation. 
The phonograph may be of any suitable type 

having incorporated in its construction the fea 
tures hereinafter discussed. One type of phono 
graph 60 which would be suitable may comprise 
a turntable 6 driven by a motor 79. ASSociated 
With the turntable and motor there may be a 
record feeding mechanism adapted to Supply suc 
cessive records to the turntable for playing. 
Also coupled to the above mechanism, there may 
be a tone arm control unit adapted to raise, 
lower, and rotate the tone arm 65 so as to per 
mit the reproduction of the recording on the 
turntable and, thereafter, remove the tone arm 
from the recording to permit another recording 
to be positioned on the turntable. Thus when 
the phonograph is energized, successive record 
ings may be automatically reproduced, Such an 
automatic phonograph is well known, and re 
quires no detailed illustration or description. As 
sociated with the automatic phonograph is a cycle 
Switch 66 which may comprise cooperative spring 
fingers whose resiliency urges then to closed 
position. One finger 67 may extend into the 
path of the tone arm to be engageable thereby 
When the tone arm is in standby position, clear 
of the turntable and automatic mechanism, to 
Open the contacts as illustrated. It will be un 
derstood that switch 66 is open only when the 
tone arm is in the standby position, and that the 
tone arm is adapted to be automatically moved 
from that position onto the top of a record for 
the playing thereof, after which the tone arm 
Will be returned to that position. The purpose 
of Switch 66 Will be explained more fully pres 
ently, but briefly, the purpose of this switch is 
to maintain the phonograph notor energized 
until the completion of a cycle of operation of 
the automatic mechanism which cycle terminates 
with the movement of the tone arm into the 
standby position. 
The automatic record feeding and control 

mechanism is also adapted to be actuated at 
Will by a manually depressible rejector plunger 
62 to effect the feeding of a new record onto 
the turntable at any time during the operation 
of the phonograph. The operation of the re 
jector 62 will trip the mechanism thereby caus 
ing the tone arm to be moved to the standby 
position. This manual trip feature is also 
known. In the present instance the rejector 62 
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3. 
is adapted for remote operation by the pro 
vision of a solenoid 63 arranged to actuate an 
armature 64 integral with the rejector 62. The 
purpose of this will also be fully explained here 
inafter. 
The general components of the system having 

been described, the various operations. Which 
may be effected will now be described in detail. 

Manual radio control 
When it is desired to tune the radio receiver 

manually by means of the usual manual tuning 
elements (not shown), the wave-band switch it 
is adjusted to the position for manual tuning, 
in which case the coils 8 and condensers 9 are 
disconnected from the receiver circuit, and the 
Switch 58 is thrown to its right-hand position. 
The manual Switch 59 is thrown to its radio 
position as shown. The Solenoid 52 is deener 
gized in such case and, therefore, the switch 48 
is Spring-biased to its normal radio position. 
Consequently, the cathode lead 46 is grounded 
through the closed contacts 47 and 68, thereby 
rendering the amplifier 3 operative. Moreover, 
the conductor 53 is connected to the conductor 
56 through the closed contacts 54 and 55, thereby 
connecting the diode load circuit to the audio 
annplifier of the receiver. It Will be apparent 
also that the phonograph is disconnected. In 
this condition of the parts, the radio receiver 
may be tuned manually in the usual manner. 

IZidual phonograph operation. 
When it is desired to operate the phonograph 

manually, the Wave-band Switch T is set at its 
manual tuning position. So that the Switch 58 is 
throWn to the right. The manual SWitch 59 is 
adjusted to its phonograph position. This closes 
an energizing circuit for the Solenoid 52 which 
may be traced as follows: from ground through 
contact arm 69 to switch 58, contact arm 70 of 
Switch 59, the Solenoid Winding, contact arm 7 
of switch 59, conductor 72, and the six volt source 
indicated to the left of the phonograph, to ground. 
Accordingly, the SWitch 48 is actuated to its 
phonograph position. As a result, the cathode 
lead 46 is opened to prevent the functioning of 
the amplifier 3, and the conductor 56 is dis 
connected from the conductor 53 and is con 
nected to the phonograph pick-up 65 through 
the closed contacts 55 and 73. Therefore, the 
Output of the phonograph pick-up is applied 
across the potentiometer 27 and the audio por 
tion of the radio receiver is utilized to amplify 
and reproduce signals from the pick-up. 
The Switchi A3 also energizes the phonograph 

motor through a circuit Which may be traced 
as follows: from one side of the 110 volt Source 
indicated, through conductors 74 and 75, closed 
contacts is and 77, conductor 78, and the phono 
graph motor 9 to the other side of the said 
source. Upon the starting of the phonograph, 
the mechanism thereof automatically lowers the 
tone-arm onto the top record on the turntable 
in a manner characteristic of this type of phono 
graphic device. Consequently, the tone-arm 
frees the Switch. 66, permitting the contacts 
thereof to close and the phonograph will move 
through its usual cycle of operation, playing the 
records successively and discharging them. Suc 
cessively. During this operation, the Switch 66 
will be opened when the tone-arm is in standby 
position but will be closed during the remainder of 
the cycle. Preferably a tripping-switch (not 
shown) Will be associated with the tone arm so. 
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as to trip the record feeding mechanism in the 
event that no record is on the turntable when 
the tone arm is lowered thereon. 

If it is desired to reject any record during 
the playing thereof, the plunger 62 may be man 
ually depressed to trip the record-rejecting mech 
anism in the customary manner. 
When it is desired to stop the phonograph, the 

manual switch 59 may be moved to the radio 
position, thereby deemergizing the Switch 48 and 
Opening the above-mentioned circuits controlled 
thereby. It will be noted that the contacts 80 
of cycle SWitch 66 are in shunt relation with the 
contacts 76 and 77 of switch 43. Therefore, if 
Switch 48 is deemergized during the operating 
cycle of the phonograph, the closed contacts 80 
Will maintain the energization of the phono 
graph motor until the tone-arm has noved to 
its standby position to complete the cycle of 
the automatic mechanism. During the above-de 
Scribed manual operation of the phonograph, the 
contacts 8f of switch 66 serve no purpose since 
the circuit connection of these contacts is open 
at contact 82 of switch 58. 

Remote radio Operation. 
When it is desired to operate the radio re 

ceiver by means of the remote control, the wave 
band SWitch is adjusted to its “remote' posi 
tion, thereby connecting the coils 8 and con 
densers 9 to the radio circuit, and setting the 
SWitch 58 in the position shown. Switch 58d. 
is also closed, rendering the lamp circuit opera 
tive. Since the solenoid 52 is deenergized, switch 
48 is spring biased to its radio position, thereby 
Conditioning the circuits for radio operation as 
above described. The phonograph is, of course, 
disconnected. 
ASSume first that the radio receiver is to be 

tuned remotely to a selected one of the several 
predetermined stations. This is accomplished by 
manipulating the dial mechanism 3, utilizing the 
finger opening corresponding to the particular 
station Whose call letters should be indicated on 
the dial. As a result, a train of impulses is sup 
plied to the stepping mechanism, as described 
above, the number of impulses corresponding to 
the particular station selected. Suppose, for ex 
ample, that the station selected is the second one 
of those provided. 
implulses in Order to step the Switch 29 to its 
fourth position and at the same time actuate the 
switches 20, 2 and 26 to their second position 
through the coupling device 32. During the ac 
tuation of the latter Switches, the switch 29 
mutes the receiver by maintaining closed the 
short-circuit connection 88 which places a short 
circuit across the audio channel of the receiver. 
Thus, the receiver is muted during the station 
Selecting Operation. After the control impulses 
have terminated, the switch 29 is homed, thereby 
removing the short-circuit, while the switches 
29, 2 and 26 remain in the selected position. 
Thus, the receiver is tuned to the desired sta 
tion Which is indicated by the particular indi 
cator lamp which has been energized by switch 
26. 
ASSume now that it is desired to way the vol 

ume of the radio receiver. This may be effected 
by dialing one or two impulses depending upon 
the direction in which the Volune is to be 
changed. Thus, the first two finger openings of 
the dial 3 may be devoted to volume changes in 
either direction and Suitable indicia, should be 

This will necessitate four 
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ings. The application of one or two impulses to 
the stepping mechanism will cause SWitch 29 to 
engage either contact 33 or contact 34, thus ener 
gizing the motor 28 for operation in the de 
sired direction. At the same time that the dial 
is manipulated, however, the plunger 4 is de 
pressed So that the impulse, if there be one (or 
the Second impulse if there be two) is prolonged 
to maintain the motor circuit energized until 
the plunger 4 is released. Thus, the volume level 
of the receiver may be decreased or increased by 
any desired amount. When the plunger 4 is re 
leased, the Switch 29 is homed. It will be noted 
that this volume control operation does not af 
fect the Secondary section of the stepping mech 
anism. Which remains in the position to which it 
Was last adjusted. 
When it is desired to tune the receiver to a 

different station, this is accomplished simply by 
dialing the proper number of impulses through 
the medium of the finger opening corresponding 
to that Station. AS Will be understood from the 
foregoing description, this will actuate the pri 
mary Section of the stepping mechanism, which 
in turn will home the Secondary section and 
then adjust it to the proper position. 
Coupled to the receiver volume control, there 

may be a power supply switch (not shown) 
adapted to control the power supply for the 
radio phonograph combination and so arranged 
as to open the power supply circuit when the 
Volume control is in its lowest position. Such a 
Combination SWitch anad volume control is Well 
known. Thus, to deenergize the receiver by re 
note control, it is only necessary to dial so as 
to decrease the receiver output until the volume 
Control reaches its lowest position and turns the 
receiver off. 

Remote photograph operation. 
When it is desired to operate the phonograph 

remotely, the Wave-band Switch is set in its 
remote position so that the switch 58 is in the 
position shown. The dial mechanism 3 is then 
Operated to effect Selection of the phonograph. 
AS pointed out above, in the specific device illus 
trated, the last position of the switches 20, 2 
and 26 is the phonograph position and, accord 
ingly, the last finger opening of the dial 3 cor 
responds to the phonograph operation and should 
be So indicated. Accordingly, the necessary num 
ber of control impulses are applied to the step 
ping mechanism to step the switches 20, 2 f and 
26 to their last position. The engagement of 
the contact arm of Switch 26 with its last con 
tact f completes an energizing circuit for sole 
noid 52 which may be traced as follows: from 
ground through the six volt source, conductor 72, 
contact 89 of switch 58, Solenoid 52, and contact 
f of SWitch 26 to ground. The switch 48 is there 
by actuated to its phonograph position, thus dis 
connecting the radio circuits and connecting the 
phonograph circuits as above described. The 
phonograph Will function thereafter to repro 
duce the Successive records as in the case of 
manual phonograph operation. 
ASSume now that it is desired to vary the vol 

une of the phonograph reproduction. This is 
accomplished in the same manner as described 
above in connection with the radio receiver, the 
motor 28 being actuated to operate the poten 
tioneter 27 which controls the magnitude of the 
Signal Which is applied to the audio portion of 
the receiver. 
ASSune now that it is desired to reject a record 
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during the playing thereof. This may be ac 
complished simply by again dialing the phono 
graph position on the dial mechanism 3. As will 
be clearly Seen from the foregoing description, 
the effect of the impulses thus transmitted will 
be to home the Switches 20, 21 and 26 and then 
move them back to the phonograph position. 
During this operation, the solenoid 52 is de-ener 
gized, thereby closing contacts 82 and 8, which 
energizes the solenoid 63, it being remembered 
that the contacts 8 of switch 66 are closed dur 
ing the playing of a record. Consequently, the 
plunger 62 is actuated by Solenoid 63, thus trip. 
ping the record-rejecting mechanism. Since the 
Contacts 8e of the cycle Switch are also closed, 
the phonograph motor continues to run even 
though contacts 76, 7 are open. When the 
switch 26 is repositioned at the phonograph po 
sition, the switch 48 is reenergized and automatic 
Operation is resumed. It Will be noted that the 
audio amplifier is muted by the SWitch 29 during 
the movement of Switches 20, 2 and 25, thereby 
preventing the amplifier from operating when 
the SWitch 68 is deenergized. No signal Will be 
reproduced by the audio amplifier after the 
switches have been repositioned until after the 
completion of the record change, since the tone 
arm Will not be on the turntable. 
When it is desired to stop the phonograph op 

eration by remote control, the control signal gen 
erator may be operated so as to turn the receiver 
off as described under remote receiver operation, 
or the control signal generator may be operated 
So as to tune a desired radio station. In the 
latter case, the switches 20, 2 and 25 Will be 3 
homed and then stepped to the position corre 
sponding to the desired station. Consequently, 
the relay 48 will be deeinergized, thus condition 
ing the circuits for radio Operation. At the Sanhe 
time, the reject solenoid 63 will be energized 
through Switch 82-87 if the playing of a record 
is in progress, thereby causing the record to be 
renoved, after which the SWitch 66 kill be opened 
to stop the phonograph motor. 

If the phonograph operation is interrupted by 
actuating the volume control to open the power 
supply switch, the entire apparatus will be de 
energized and, when the power supply SWitch is 
again closed, the functioning of the circuits Will 
depend upon the position of the switches 20, 2 
and 26, as will be readily understood. 

Electro-mechanical interlocks 
In the above-described remote control opera 

tions of either the radio receiver or the phono 
graph, the position of the manual SWitch 59 is 
unimportant. This switch is provided solely for 
the purpose of energizing solenoid 52 through a 
circuit including switch contacts 69, 70 and 7 in 
series. Therefore, switch 59 is inoperative un 
less switch 58 is in the position for manual Con 
trol of the receiver. Moreover, during manual 
tuning of the radio receiver, the switch 58 Will 
always be in its right-hand position, and, there 
fore, the relay 48 Will be maintained in deener 
gized condition unless switch 59 is closed to man 
ually control the phonograph. It is impossible, 
therefore, for the phonograph to operate even if 
the Switch 26 happened to be in its phonograph 
position unless all other control Switches are 
properly positioned. For example, if SWitch 25 
happened to be in its phonograph position. When 
the power supply is first turned on, the phono 
graph might be operated Were it not for the Ser 
ies connection of SWitches 58 and 59. 
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S 
The cycle switch 66 connected in shunt with 

contacts of Switch 48 forms another important 
interlock as it will be understood that means 
must be provided to insure that the mechanical 
units of the record changing mechanism will 
Complete a cycle of operation before being de 
energized. It is obvious that many other inter 
Connections in the above-described apparatus 
are important to the proper functioning of the 
System. 
From the foregoing description, it will be seen 

that the invention provides a highly flexible sys 
ten by means of which any desired control oper 
ation may be performed remotely either with 
respect to the radio receiver or the phonograph. 
It Will be understood, of course, that the inven 
tion is not limited to the Specific apparatus ill 
lustrated but is capable of various modifications 
Within the scope of the appended claims. 

I claim: 
1. In a remote control system for a phono 

graph, a self-starting phonograph, an audio am 
plifier and Sound reproducer operatively aSSo 
ciated with said phonograph, volume control 
means associated with said amplifier, means for 
generating a control signal comprising short in 
pulses, means for generating another control Sig 
nal including a prolonged impulse of controllable 
duration, means responsive to said first control 
signal for operating said phonograph, and means 
responsive to Said last control Signal for Operat 
ing said Volume control means. 

2. In a control system for a radio-phonograph 
combination, a radio receiver including an audio 
amplifier, volume control means associated With 
said amplifier, a self-starting phonograph, means 
for generating control signals comprising dif 
ferent numbers of short impulses, means for gen 
erating other control signals including a pro 
longed impulse of controllable duration, means 
responsive to said first-mentioned signals for se 
lectively operating either the radio receiver or 
the phonograph in conjunction with said audio 
amplifier, and means responsive to said last 
mentioned signals for operating Said Volume 
control means during operation of either the 
radio receiver or the phonograph. 

3. In a remote control System for a phono 
graph, an automatic phonograph adapted to op 
erate through successive-record reproducing and 
changing cycles, said phonograph including a 
record-changing mechanism, means for starting 
and stopping said phonograph from a remote 
point, and means operable from said point for 
actuating Said record-changing mechanism at 
will to reject a record during the playing thereof. 

4. In a control System for a phonograph, a self 
starting phonograph including record-changing 
apparatus, an amplifier adapted to be connected 
to said phonograph, an electro-mechanical relay, 
means for energizing said phonograph. When said 
relay is in one position, and means for energizing 
said record-changing apparatus. When said relay 
is in another position. 

5. In a control System for a phonograph, a self 
Starting phonograph including a record-changing 
apparatus, an audio frequency amplifier, an elec 
tromechanical relay, means for energizing said 
phonograph, means for connecting said phono 
graph to Said amplifier When said relay is in one 
position, and means for energizing said record 
changing apparatus when said relay is in another 
position. 

6. In a control System for a radio-phonograph 
combination, a radio receiver, a self-starting 
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phonograph including record-changing appara 
tus, a radio-phonograph relay, a control signal 
generator, means responsive to actuation of Said 
generator to actuate said relay, means for energiz 
ing said phonograph and connecting the Same to 
an amplifying circuit of said radio receiver when 
said relay is in one position, and means for en 
ergizing said record-changing apparatus when 
said relay is in another position. 

7. In a control system for a radio-phonograph 
combination, a radio receiver having a radio fre 
quency amplifier and an audio frequency ampli 
fier, a self starting phonograph including record 
changer, a multi-pole multi-element control 
switch, means for actuating said Switch, and 
means for connecting said phonograph to said 
audio frequency amplifier and for disconnecting 
said radio frequency amplifier therefrom When 
said switch is in one position, and for disconnect 
ing said phonograph and connecting said radio 
frequency amplifier to said audio frequency am 
plifier, and for energizing said record changer 
when said switch is in another position. 

8. In a control system for a radio-phonograph 
combination, a radio receiver, an automatic 
phonograph, means for energizing said phono 
graph, an electrical circuit including two switches 
in shunt for connecting said energizing means 
and said phonograph, controllable means includ 
ing one of said switches for initiating operation & 
of the phonograph, said controllable means in 
cluding Switching means for selectively control 
ling said radio receiver and Said. One of Said 
switches, and means on said phonograph for 
controlling the other of Said SWitches during an 
operating cycle of the phonograph, whereby the 
phonograph is maintained energized through a 
complete cycle irrespective of the condition of 
Said controllable means. 

9. In a control System for a radio-phonograph 
combination, a radio receiver, an automatic 
phonograph, means for energizing said phono 
graph, an electrical circuit including two nor 
mally-open switches in shunt for connecting said 
energizing means and said phonograph, controll 
able SWitching means for Selectively controlling 
said radio receiver and for closing one of Said 
SWitches to initiate operation of the phonograph, 
and means for closing the other of said SWitches 
during an operating cycle of the phonograph, 
whereby the phonograph is maintained operative 
through a complete cycle irrespective of the con 
dition of the first SWitch. 

10. In a control system for a phonograph, 
an automatic phonograph adapted to operate 
through successive record-reproducing a n d 
changing cycles, Said phonograph including a 
record-changing mechanism, a first switching 
means operable at will, a second switching means, 
means On Said phonograph for actuating said 
Second Switching means, means including a 
Switch on said first switching means for ener 
gizing said phonograph, a switch on said second 
Switching means connected in shunt With said 
first switch, electrical means for actuating said 
record-changing mechanism, an additional 
switch on said first switching means, an addi 
tional Switch on said second switching ineans, 
and means including said last two SWitches in 
series for energizing said electrical means. 

11. In a control system for a phonograph, an 
automatic phonograph including a record 
changer having a predetermined operating cycle, 
means for energizing said phonograph, an electri 
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cal circuit including two switches in shunt for 
connecting said energizing means and said 
phonograph, means associated with said phono 
graph for closing the first of said SWitches upon 
the energization of the phonograph through the 
second switch, alternate contacts for said Second 
switch, means including a two position relay for 
operating said second switch, manually control 
lable means for operating said relay, a third 
switch ganged to said first switch, and means 
constructed to trip said record changer connected 
serially in circuit with said third Switch and al 
ternate contacts of said second switch, whereby 
said record changer may be actuated and said 
phonograph deenergized When said relay is Oper 
ated. 

12. In a control System for phonographs, 
an automatic phonograph including a record 
changer having a predetermined Operating cycle, 
means for energizing said phonograph, an elec 
trical circuit including two Switches in shunt for 
connecting said energizing means and Said pho 
nograph, means aSSociated With said phonograph 
for closing the first of said switches upon the 
energization of the phonograph through the Sec 
Ond SWitch, alternate contacts for Said Second 
SWitch, means including a two position relay for 
Operating said second Switch, a third Switch 
ganged to said first Switch, and means con 
Structed to trip said record changer connected 
serially in circuit with said third switch and said 
alternate contacts of Said Second SWitch, whereby 
Said last named means becomes operative to ac 
tuate the record changer and deenergize the 
phonograph when said second Switch is in the 
alternate position. While said record changer re 
mains energized through said first switch until 
the cycle of Said record changer has been com 
pleted and said first and third Switches are 
Opened. 

13. In a control System for a radio phonograph 
combination, a radio receiver including an audio 
frequency amplifier, a self starting phonograph 
including an automatic record changer and a tone 
arm having a normal Standby position, means 
for generating control Signals, a step-by-step 
Switch, a multi-contact relay, means responsive 
to Said Signals for actuating said step-by-step 
SWitch, said Switch being constructed and ar 
ranged to tune said receiver to one of a number 
of predetermined Stations when actuated in re 
Sponse to a predetermined number of control 
Signals Or to energize Said multicontact relay 
when actuated in response to a different number 
of control signals, a power Supply for said phono 
graph, Said relay when energized connecting said 
power Supply to Said phonograph to operate the 
Same and to render Said radio receiver inopera 
tive and connecting said tone arm to said audio 
frequency amplifier, said relay when deemergized 
actuating said record changer and disconnecting 
Said power Supply and Said phonograph, a cycle 
SWitch connected in shunt With said relay and 
arranged to connect said power supply to said 
phonograph, said cycle Switch being normally 
closed when said tone arm is displaced from its 
Standby position, and a pair Of contacts actuated 
by said cycle switch, said pair of contacts being 
Serially connected in circuit With said relay con 
tacts and Said record changer to complete said 
circuit only when said cycle switch is closed 
Whereby complete control of said radio phono 
graph combination may be accomplished by ac 
tuation of said means for generating control 
Signals. 
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14. In a remote control system for a phono 

graph, a Self-starting phonograph, an audio am 
plifier and sound reproducer operatively asso 
ciated with Said phonograph, volume control 
means aSSociated. With said amplifier, means for 
generating a control signal, means for generating 
another control signal including a prolonged im 
pulse of controllable duration, means responsive 
to Said first control signal for operating said 
phonograph, and means responsive to said last 
Control Signal for Operating said volume control 
leaS 
15. In a remote control system for a radio 

phonograph combination, a radio receiver includ 
ing a radio frequency amplifier and an audio 
amplifier, Volume control means associated with 
Said audio amplifier, a self-starting phonograph, 
a step-by-step Switch having successive operating 
positions, means for generating control signals to 
actuate Said switch, means controlled by certain 
positions of said Switch for tuning said radio re 
ceiver, means controlled by another position of 
Said SWitch for Operating Said phonograph in 
conjunction. With Said audio amplifier and for 
rendering Said radio frequency amplifier inop 
erative, and means controlled by still other posi 
tions of Said switch for actualiting said volume 
Control means during operation of either the 
radio receiver or the phonograph. 

16. In a remote control system for a radio 
phonograph Combination, a radio receiver in 
cluding a radio frequency amplifier and an audio 
amplifier, volume control means associated with 
Said amplifier, a self-starting phonograph, a 
step-by-step switch comprising primary and sec 
Ondary Sections each having a plurality of op 
erating positions, means for generating control 
signals to actuate said Switch, means controlled 
by Certain positions of the secondary Section of 
said Switch for tuning said radio receiver, means 
controlled by another position of the secondary 
Section of Said SWitch for Operating said phono 
graph in conjunction with said audio amplifier 
and for rendering said radio frequency amplifier 
inoperative, and means controlled by the primary 
Section of Said Switch for actuating said volume 
control means during operation of either the 
radio receiver or the phonograph. - 
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17. In a remote control system for a radio 

phonograph combination, a radio receiver in 
cluding an audio amplifier, volume control means 
associated with said amplifier, a self-starting 
phonograph, a Step-by-step switch comprising 
primary and secondary sections each having a 
plurality of operating positions, means for gen 
erating control signals to actuate said Switch, 
means controlled by certain positions of the Sec 
ondary section of Said switch for tuning said 
radio receiver, means controlled by another 
position of the secondary section of said switch 
for operating said phonograph in conjunction 
With said audio amplifier, means controlled by 
the primary section of said Switch for actuating 
Said Volume control means during operation of 
either the radio receiver Or the phonograph, and 
means controlled by said Switch for muting the 
radio-phonograph combination during Operation 
of the secondary section of said SWitch. 

18. In a remote control system for a phono 
graph, a Self-starting phonograph, an audio am 
plifier and sound reproducer associated with said 
phonograph, volume control means associated 
With said amplifier, a step-by-step switch having 
a plurality of operating positions, means for gen 
erating control signals to actuate said Switch, 
means controlled by a certain position of said 
Switch for operating said phonograph, and means 
controlled by other positions of said switch for 
operating said volume control means during the 
operation of Said phonograph, 

19. In a remote control system for a phono 
graph, a Self-starting phonograph, an audio alm 
plifier and sound reproducer associated with 
Said phonograph, volume control means asso 
ciated with said amplifier, a step-by-step switch 
Comprising primary and Secondary sections, 
means for generating control signals to actuate 
Said Switch, means controlled by the secondary 
Section of Said SWitch for Operating said phono 
graph, and means controlled by the primary sec 
tion of said switch for operating said volume 
control means during the Operation of Said 

45 phonograph, 
DAVID GRIMES. 

  


