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This invention relates to radio receiving Sys 
tems adapted to receive both ultra short waves 
and ordinary broadcast waves, and particularly 
to a radio receiving system adapted for the recep 
tion of combined sound and television signals as 
Well as ordinary broadcast Sound signals. 
The invention has for its object generally an 

improved construction and arrangement of parts 
whereby a relatively small number of the same 
coupled stages may be used, either for the recep 
tion of ultra short waves, or of ordinary broad 
cast Waves with a high degree of fidelity and 
efficiency. 
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More Specifically, an object of the invention is 
to provide a System of coupled stages for ampli 
fying, heterodyning and detecting either ultra 
Short Waves, that may carry Combined sound and 
television signals, or an ordinary broadcast wave, 
that may carry sound alone, in a manner which 
is both sensitive and Selective. 
Another object of the invention is to provide 

an arrangement of coupled Stages that may be 
used in cascade for a plurality of intermediate 
frequencies resulting from the heterodyning of 
radio frequencies both in ultra short wave region 
and in the Ordinary broadcast region. 
Another object is to provide an arrangement 

of cascaded heterodyning stages for operating 
On received radio signals of frequencies from 
Widely different bands, one of which heterodyning 
Stages may have its heterodyning frequency dis 
continued when the received frequency is of a 
predetermined low value. 
Another object is to provide an improved cou 

pling for heterodyning stages in cascade in a 
manner. Such that there are parts specifically 
adapted to pass intermediate frequencies of high 

Still another object is to provide an arrange 
ment employing a cascaded pair of heterodyning 
stages adapted to produce intermediate frequen 
cies of high and low values together with means 
for discontinuing the heterodyning frequency in 
One of the Stages when the low valued interme 
diate frequency is produced in the other. 
Other objects of the invention will in part be 

obvious and will in part appear hereinafter. . 
The invention accordingly comprises the fea 

tures of construction, combination of elements 
and arrangement of parts, which will be exem 
plified in the construction hereinafter set forth, 
and the scope of the invention will be indicated 
in the claims. . . . . . . 

For a fuller understanding of the nature and 
objects of the invention, reference should be had 

(C. 178-5.8) 
to the following detailed description taken in 
Connection. With the accompanying drawings, in 
Which: 

Fig. 1 is a view, mainly diagrammatic, showing 
a radio receiving System for receiving both ultra 
short waves and ordinary broadcast waves, in 
accordance With the invention; 

Fig. 2 is a similar view showing a modified form 
of the invention shown in Fig. 1, adapted for 
the reception of either combined sound and tele 
vision signals or of ordinary broadcast sound 
Signals; and 

Fig. 3 is a diagrammatic wiring diagram show 
ing an arrangement of stages for carrying into 
effect the Selective reception of either combined 
Sound and television signals or ordinary broad 
cast Sound signals, the latter including a plurality 
of bands so as to achieve so-called “all-wave re 
ception.' 
When receiving radio signals over relatively 

Wide bands, or in bands with closely located sta 
tions, and a high degree of selectivity and sensi 
tivity is desired, it is now quite general practice 
to heterodyne or beat the incoming signal with 
a locally generated oscillation in order to obtain 
a signal having a beat or intermediate frequency 
that is relatively free of interference and may be 
readily amplified to the desired volume. In the 
case of relatively high frequency incoming sig 
inals, for example, those utilized in television 
broadcasts, it is desirable to employ a relatively 
high intermediate frequency in order to obtain 
Sufficient, separation of the so-called “image fre 
quency' to enable it to be filtered out success 
fully. For incoming signals on somewhat lower 
carrier frequencies, for example, those used in 
ordinary Sole-sound broadcasts, a lower inter 
mediate frequency is desirable since more effi 
cients amplification, employing fewer stages, can 
be obtained at lower intermediate frequencies. 
Also, the higher the intermediate frequency, the 
less selective the receiver becomes. The image 
frequency can still be satisfactorily eliminated 
despite the employment of the relatively low 
intermediate frequency due to the lower fre 
quencies of the received signals. 
In the Systems of the present invention, the 

advantages of a high intermediate frequency for 
high frequency incoming signals, for example, 
those used in television, may be secured; and 
also the advantages of a relatively low interme 
diate frequency for broadcasts on lower fre 
quency carriers can be obtained. 

In accordance with the practice of the present 
invention, two heterodyning stages are provided 
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2 
in cascade so as to operate in succession on any 
high valued incoming signal frequency in Order 
to give a final desired low valued intermediate 
frequency. When receiving a low-valued in 
coming frequency, however, the stages operate 
as a heterodyning stage in cascade with an am 
plifier, a low valued intermediate frequency be 
ing produced in the first heterodyning stage. The 
two heterodyning stages for this purpose have a 
special coupling arranged to pass high and low 
valued intermediate frequencies in separate paths 
respectively, whereby close coupling and high effi 
ciency may be obtained. When a low valued in 
coming frequency is received, the heterOdyning in 
the first of these stages gives the low valued in 
termediate frequency. In Such case the hetero 
dyning action of the second heterodyning stage 
is discontinued, so that amplification alone takes 
place. Thus the Second heterOdyning-detector 
stage is utilized as an amplifier even though it 
is no longer necessary for heterodyne-detection, 
thus securing additional sensitivity for sole-sound 
broadcasts, where distance reception is desirable. 
The control of the two paths is achieved by a 
Special Switching arrangement which is also 
coordinated with the oscillating circuit of the 
second heterodyning stage so as to discontinue 
the heterodyning frequency when the path pass 
ing the low valued intermediate frequency is 
Selected. Thus, for example, if a low valued in 
Coming signal frequency is being received and 
the first heterodyning stage gives an intermediate 
frequency of 456 kc., then the second heterodyn 
ing stage would not apply any heterodyning fre 
quency but would merely amplify and pass on 
the intermediate frequency of 456 kc. 

Referring now to the drawings and more par 
ticularly to Fig. 1, 0 denotes an antenna de 
signed to pick up radio signal energy and to sup 
ply the same to a suitable radio frequency am 
plifier , which may comprise one or more stages, 
as may be desired. The amplified radio fre 
quency is fed into the mixer 2 of the first het 
erodyning stage which has an associated oscil 
lator indicated at 3. The resulting frequency 
from the first heterodyning stage is passed to a 
Second stage having a mixer 4 and an oscillator 
5. From thence the intermediate frequency is 
passed to Output stages which may comprise a 
detecting stage 6 and amplifying and reproduc 
ing stages . The oscillator 3 is shown as hav 
ing a pair of OScillation circuits 8 and 8' which 
are Selectively put into operation by means of a 
selector switch 9. The radio frequency amplifier 

and the oscillator 3 may be tunable, as shown 
for example in Fig. 3, so as to select desired sig 
nals within the bands for which the receiver is 
designed. 
The coupling for the cascaded heterodyning 

stages is shown as comprising a circuit having a 
conductor 20, leading from the output of the 
stage 2 with a switch 2 in series that may be 
moved selectively across the terminals of cou 
pling coils 22 and 23 which are designed respec 
tively to paSS low valued and high valued inter 
mediate frequencies. The coil 22 is in inductive 
association with another coil 24 while the coil 
23 is in similar inductive association with a coil 
25. Coils 24 and 25 have terminals which are 
selectively engaged by a switch 26 that is in series 
with the conductor 27 leading to the input of 
the second mixer. The other terminals of the 
coils 22 and 23 have a common conductor 28 lead 
ing to a plus pole of the B-supply, while coils 24 

2,186,455 
and 25 similarly have a common conductor 29 
that leads to ground. 
The Second Oscillator 5 applies a heterodyning 

frequency of constant value. To this end, the 
oscillator has a fixed tuned oscillating circuit com 
prising suitable elements of inductance and ca 
pacitance, shown generally at 30, together with a 
control switch 3 which when closed causes the 
Oscillator to function but when open causes the 
discontinuance of the Oscillations. 
To understand the mode of operation of this 

form of invention, let it be assumed that an ultra 
short wave signal on a carrier of 50 m.c. is being 
received by the antenna, O and amplified at . 
Then, if it be assumed that when switch 9 puts 
circuit 18' into operation, a heterodyning fre 
quency of 53 mc. is generated, this then gives an 
intermediate frequency of 3 mc. as output. If 
now switches 2 and 26 are moved to the ter 
minals of coupled coils 23-25 and switch 3 
closed, this high valued intermediate frequency 
is fed into the Second mixer by way of coils 
23-25. If now the second Oscillator generates 
a heterodyning frequency of 3456 kc., then a sec 

0 

5 

Ond intermediate frequency of 456 kc. will be fed 25 
into the detecting stage 6, the output from 
which may be reproduced as desired. 

If again it be assumed that the radio fre 
quency amplifier is picking up an ordinary 
broadcast signal on a frequency of 1200 kc., the 
Oscillator 3 is changed Over by means of switch 
9 to circuit 8 so as to deliver a different 
heterodyning frequency, for example, 1656 kc., 
switches 2, 26 and 3 being now changed to 
the full-line positions shown in Fig. 1. An inter 
mediate frequency of 456 kc. is then had from 
the stage 2 which is fed by way of the coupled 
coils 22-24 into the second mixer. Since switch 
3 is now open, no heterodyning frequency is im 
pressed and this signal is merely amplified and 
passed on to the detector 6. By this arrange 
ment, it is seen that the coupled stages are in 
Service at all times, even when receiving signals 
from the Widely different bands, as taken in 
the above examples. 
In Fig. 2 is shown an arrangement in which 

stages are provided for reproducing both sound 
and vision signals. Here, means are provided be 
tween the heterodyning stages for separating 
sound and vision signals, whereby when receiving 
an ordinary broadcast band the sound signals 
may be reproduced alone, or if receiving an ultra 
short wave, the Sound and vision signals there 
after traverse separate paths; the Sound path 
being common to that of the ordinary sole-sound 
broadcast signals. The radio frequency ampli 
fying stages are here shown at , and the first 
heterodyning stage with mixer at 2. The sec 
ond mixer is shown at 4 and has coupled sound 
detecting and amplifying stages 6 and 7. An 
IF amplifier for the vision signal is shown at 
40. This vision IF amplifier feeds into an out 
put stage 4. Output stage 4 may include the 
customary detector to obtain the vision signals, 
and a suitable amplifier if desired. The stage 
4 also may have an associated saw-toothed 
oscillator 42 for actuating and Synchronizing the 
scansion where a cathode ray tube is employed. 

Here, the coupling for low frequency signals 
comprises associated coils 22-24, as in Fig. 1; 
for high frequency signals aSSociated windings 
33 and 34 are provided, which are in Series be 
tween the other terminal of Switch 2 and the 
conductor 28. Inductively associated with wind 
ing 33 is a winding 35 which is connected be 
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arranged to contact one terminal of each of coils tween the other terminal of switch 28 and the 

conductor 29. Also there is a winding 86 induc 
tively associated with the winding 84 that is 
grounded on One side and connected across the 
vision IF amplifier 40. By this arrangement, the 
Ordinary broadcast signals are passed by way of 
the coupling coils 22-24 into the second mixer 
which operates as a simple amplifier. If, on the 
other hand, the switches are moved to put the 
coupled coils 33-35 and 34-36 in service, then 
both heterodyning stages 2 and 4 are adapted 
to operate in succession when an ultra shortwave 
signal is received, and the sound and vision com 
pon rats are separated and separately amplified 
and reproduced. 

In operation, let it be assumed that combined 
television and sound signals are being picked up 
by the antenna O and that the vision signal is 
on a carrier of 50 m.c. and that the associated 
sound signal is on a carrier of 52 m.c. Switch 9 
Will be moved to circuit 8 to have the oscillator 
produce a high valued heterodyning frequency of, 
for example, 55 m.c.; Switch 2, being in contact 
with the terminal of coil 33, intermediate fre 
quencies of 5 m.c. carrying the vision signal and 
3 mc. carrying the sound signal will then be 
fed to the coupling coils. By tuning these coul 
plers, coils 33-35 may be made to pass the 3 mc. 
signals to the mixer 4, while the 5 mc. signals are 
passed into the vision IF amplifier 40. If now 
switch 3 puts oscillator 5 in service, its hetero 
dyning frequency will deliver, for example, 3456 
kc. Hence, a second intermediate frequency will 
be fed from the Second heterodyning stage at 
456 kc. into the detector 6. When low frequency 
signal energy is being picked up, the Sound re 
producing stages Operate as described in connec 
tion with Fig. 1. The radio frequency amplifier 
lf and the oscillator 3 may be tunable, as 
shown for example in Fig. 3, SO as to select de 
sired signals within the bands for which the re 
ceiver is designed. 

In Fig. 3, a detailed wiring diagram is shown, 
having a specific arrangement of stages and 
windings for picking up and reproducing signal 
energy from a plurality of bands including a 
sound-television band. Here, each stage and the 
interstage coupling comprise parts coordinated 
so that they may be simultaneously changed over 
and receive any desired signal in a particular 
band in a manner which is both Sensitive and see 
lective. Here, the antenna O has in series with 
it a selecting switch 0 adapted to make con 
tact with the respective terminals of a plurality 
of coils here shown, by way of example, as four 
sets of coils which have a common connection 
to ground at g. These four coils are shown as 
windings fff, f2, 3, and 4, and have corre 
sponding inductively associated windings 
f2', f3, and 4. These latter have terminals 
that are Selectively contacted by the blade of a 
switch 5, the other side of these coils having 
a common conductor 6 leading through suita 
ble impedance to an automatic volume control 
or other source of potential. These coils have 
a variable tuning condenser that is connected 
between the switch 5 and ground, the Switch 
being connected to the control element or grid of 
an amplifying tube 8. From the plate element 
of tube 8 a conductor 9 leads to a selecting 
switch 20 of the mixer 2. This stage has coils 
arranged as counterparts of those in the radio 
frequency amplifying stage in order similarly to 
pass signals from the Several bands that may be 
picked up. Accordingly, switch 20 is shown as 

ciated wtih the oscillator 3. 

3 

or Windings 2, 22, 23, and 24 that have a 
common ground connection g’. The inductively 
associated component windings are shown at 
2 f', 22, 23, and 24', one terminal of each 

of the latter being contacted by means of a switch 
26, the other terminal having a common con 
nection 26 leading to the automatic volume con 
trol. These Coils are similarly tuned by means of 
a variable condenser 2 that is connected be 
tween the switch 25 and ground. The switch in 
turn is connected to the control element or grid 
of a tube f28 which is preferably of the multi 
control electrode type; an extra grid being here 
shown as connected by conductor f29 to a 
switch 30. This latter is arranged selectively to 
contact terminals of sections of inductance asso 

These sections of 
inductance comprise windings 3, 32, 33, and 
34, there being corresponding inductively as 

sociated windings 3, 32, 83, and 34’. 
Windings 3 and 3' have a common connec 
tion through a condenser 3' to ground, there 
being condensers 82', 38', and 34', similarly 
connected for each of the other sets of windings, 
The windings 3, 32', etc., are selectively con 
nected by means of a switch 35 with a plate ele 
ment of the tube f38, the grid element being simi 
larly connected by a conductor 36 to the con 
ductor f29. A tuning condenser 37 for the os 
cillator is connected between ground and the 
conductor 29. For convenience in tuning, the 
condensers f, 27, and 3 are preferably 
ganged together so as to be moved simultaneously, 
The plate element of tube 38 is also preferably 
connected by means of a conductor 39 with a 
pole of the B-supply or other source of potential. 
The conductor 20 is shown in this figure as 

leading from the plate element of tube 28 to the 
switch 2, this Switch being movable alternately 
to the terminals associated with the coupled coils 
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22-24 or with coils 33-35 and 34 36, coils 33 
and 34 being in series. Switch 26, which swings 
across the terminals associated with windings 24 
and 35, is connected to a control grid of the tube 
40 of the second heterodyning stage which is also 

preferably of the multi-control electrode type and 
adapted to serve as a combined oscillator and am 
plifier and is arranged to employ so-called "elec 
tron coupling.' By such an arrangement the 
single tube Serves both as Oscillator and amplifier; 
hence there are no tubes of the system out of 
service when the stage Operates solely as an am 
plifier. From the plate element of tube 40 
a conductor 4 leads to one terminal of the cou 
pling inductance 42, the other terminal of which 
is connected by Way of conductor f43 to the B 
Supply Or other source of potential. Shunted 
across the terminals of inductance 42 is a con 
denser 44 for tuning purposes. 
Where the tube 40 is of the pentagrid con 

verter variety, there is connected to one of the 
Oscillator plate grids a conductor 45 which has 
in series a resistance 46 and the switch 3, the 
whole being interposed between Such grid and 
the conductor 43. Between a second Oscillator 
grid and a point leading to ground is connected 
a condenser f47, an inductance f48 and a sec 
ond condenser 49, all in series, the inductance 
48 and condenser 49 being preferably shunted 
by means of a trimming condenser 50 employed 
for tuning purposes. This condenser is only 
variable Over Small limits; the stage being a fixed 
Oscillator. Between conductor 45 and condenser 
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149 are connected another condenser 5 and in 
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ductance S2 in series; the latter inductance being 
inductively associated with inductance . 

Inductively associated with the winding 2 is a 
winding B0 in order that this heterodyning and 

S R stage may be coupled to the subsequent IF 
detecting and amplifying stages, here shown as in 
Fig. 2, and denoted f and T, respectively. To 
the coil 36 there is also shown coupled and 
amplifying stage 40. The output of this stage 

10 passes into a suitable detecting and output stage 
4, with which a suitable saw tooth oscillator 
42 may be associated, as in Fig. 2. 

In the arrangement shown in Fig. 3, it is not 
only desirable to gang together the condensers 

5 7, 27, and 37 for simultaneous operation, 
but it is also desirable to gang together the 
switches 0, fis, f20, 25, 30, and 35 for simul 
taneous operation and to have switches 2, 26, 
3, and 32 ganged together and connected to the 

20 switches O, 5, 20, 25, 30, and 35 with a 
mechanical lost-motion connection of a charac 
ter such that when switch O is moved to engage 
the terminal of coil if, then Switches of the group 
2, 26, 3 will move into engagement with the 

25 terminals of coils 33-34, 35-36 and of connec 
tion 46 and connection 47, but when switch flo 
is moved to engage with any of the other ter 
minals of its set, switches 2, 26, 3, and 32 are 
moved into their alternate positions and remain 

80 there; switch 3 discontinuing the heterodyning 
frequency for such positions and switch 32 dis 
continuing the power for the vision part of the 
receiver. Any suitable mechanical connection 
that effects such movements may be employed, 

35 and since such are known, the showing of the 
same is omitted from the drawings in the inter 
ests of clearness of illustration but is assumed to 
be present in the description of the operation 
given below. s 

40. In operation, let it be assumed that coupled 
coils - f' and 2-2' pass the band of 
ultra short waves, for example, the band from 
30 to 100 m.c.; that coils 2- f2' and 22-22' 
pass a band of ordinary broadcast waves, for ex 

is ample, the band from 10 to 30 m.c.; that coils 
3-i 3' and 123-123' pass an adjacent band 

of ordinary broadcast waves, for example, the 
band from 1.5 to 10 mc.; and that coils 4-4 
and 24-124 pass another adjacent band of 

50 ordinary broadcast waves, for example, the band 
from 540 kc. to 1.5 m.c. 
Then, when switch 0 is moved to the full 

line position shown in the drawings, coils if 
'', 2-12 f' are if service, also coils 3-3' 

55 and coils 33-35 and 34-36. The oscillating cir 
cuits associated with tube 40 will also be oper 
atting by reason of the closed position of switch 
3. If now the ganged condensers be tuned SO as 
to pick up a combined sound and television sig 

so nal on carriers, for example, of 50 mc, for the 
vision signal and 52 m.c. for the Sound signal, 
this set of signals will be passed through the top 
sets of coils shown and heterodyned in the tube 
28 by the frequency supplied by the Oscillator 

85 having tube 38. If this oscillator is made to 
track the sound signal at 3 mc, the locally gen 
erated frequency provided by coils 3-3 and 
condenser 3 is 55 m.c. An intermediate fre 
quency for sound of 3 mc. is fed into coils 33 and 

70 34 while an intermediate frequency for vision of 
5 m.c. is similarly fed into these coils. By tun 
ing these coils with capacitance elements as 
shown, the 3 mc, intermediate frequency may be 
made to pass by Way of coupled coils 33-35 

76 to the second mixer tube at 40 while the 5 mc, 

intermediate frequency is passed by way of couls 
pled cols 34-8 to the vision amplifying and 
reproducing stages 4 and 4. 

If when switch 3 is closed the mixer 4 
generates a locally generated frequency of 3456 
kc., then a second intermediate frequency of 456 
kc. may be led off and fed into the sound de 
tecting and reproducing stages f and T. 

If now switch 0 is moved to contact with a 
terminal of coil 4 (or any one of colls 2, 3, 0 
and f 14) switches 5, 20, 25, 30, and 35 will 
move to similar positions; switches 2 and 2 
will be moved to their alternate positions; and 
switch will be moved to open position. The 
lower tracking frequency of the oscillating stage S 
having tube 8 is, of course, determined by the 
design and is such as to give the desired low 
valued intermediate frequency when receiving an 
ordinary broadcast sound signal. Let it be as 
sumed, for example, that a sound signal of 810 0 
kc. is to be picked up, then the tuning is effected 
by the simultaneous movement of condensers 
l, 2 and 37 which when done causes the 

oscillator to track at a frequency giving the de 
sired low valued intermediate frequency. In the is 
example given, if this intermediate frequency 
be 456 kc., then the heterodyning frequency is 
1266. This low valued intermediate frequency is, 
of course, passed through coupling coils 22-24 
into the second mixing tube 40 which now oper- 30 
ates as a simple amplifier since Switch 3 is open; 
Switch 32 being also open. This signal is then 
detected and further amplified and reproduced at 

7. Of course, additional intermediate frequency 
amplification may be employed between the sec- 35 
Ond heterodyne-detector stage and the final de- . 
tector 6, as is customary in the art, in order to 
secure added sensitivity and volume. This may 
also be done in Figs. and 2. 
The use of a combined mixing and Oscillating 40 

tube at 40 is seen to simplify the second heter 
Odyning stage employed in accordance with the 
invention, since neither tuning of the oscillating 
nor of the receiving circuits of this stage is 
employed. When this stage operates as an am-4s 
plifier, it receives an intermediate frequency of 
constant value whatever the frequency of the 
incoming signal, which intermediate frequency, 
in the example given above, is 456 kc. The re 
ceived intermediate frequency is also constant in 30 
value when the stage is operating as a heter 
Odyning stage, which, in the example given above, 
is 3 mc. when any ultra short Wave is being re 
ceived. 

Since certain changes may be made in the S5 
above construction and different embodiments of 
the invention could be made without departing 
from the scope thereof, it is intended that all 
matter contained in the above description or 
shown in the accompanying drawings shall be so 
interpreted as illustrative and not in a limiting 
SeSe. 

Having described my invention, what I claim 
as new and desire to secure by Letters Patent is: 

1. In a radio receiving system adapted for the as 
reception of both a band of ultra short Waves and 
a band of ordinary broadcast waves, the com 
bination comprising means for receiving incom 
ing radio frequency signal energy and selecting a 
radio frequency from one of said bands, means in cluding a first heterodyning stage coupled to said 
receiving means for converting the radio fre 
quency into an intermediate frequency, means 
including a second heterodyning stage connected 
to receive said intermediate frequency, sound re- s 
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producing output means coupled to said second 
heterodyning stage, coupling means for coupling 
said heterodyning stages in cascade and having 
portions for passing separately high valued and 
low valued intermediate frequencies, said high 
valued portion including two sets of coupling 
coils, only one of which is connected to said 
second heterodyning stage, an independent out 
put means connected to the other of said sets of 
coupling coils, switch means having members for 
selecting a path through said coupling means, 
and a coordinated member associated with said 
second heterodyning stage for discontinuing the 
heterodyning frequency when a low valued in 
termediate frequency is being passed. 

2. In a radio receiving system adapted for the 
reception of both a band of ultra short waves and 
a band of ordinary broadcast waves, the con 
bination comprising means for receiving incoming 
radio frequency signal energy and selecting and 
amplifying a radio frequency from one of said 
bands, means including a first heterodyning 
stage coupled to said receiving means for con 
verting the radio frequency into an intermediate 
frequency, means including a second heterodyn 
ing stage connected to receive said intermediate 
frequency, sound reproducing output means 
coupled to said second heterodyning stage, co 
pling means for coupling said heterodyning stages 
in cascade and having portions for passing sepa 
rately relatively high valued and relatively low 
valued intermediate frequencies, said high valued 
portion including two sets of coupling coils, only 
one of which is connected to said second heter 
Odyning stage, an independent output means con 
nected to the other of said sets of coupling coils, 
switching means arranged for selecting a path 
through said coupling means, and a second 
switching means associated with said second het 
erodyning stage connected with said first-named 
switch members so that the heterodyning fre 
quency is discontinued when a low valued inter 
mediate frequency is being passed. 

3. In a radio receiving system adapted for the 
reception of ultra short waves that carry asso 
ciated Sound and television signals and Ordinary 
broadcast waves that carry sound signals alone, 
the combination comprising a radio frequency 
amplifying stage having input and output coul 
pling coils adapted for the passage of signals 
within a band of ultra short Waves and a plu 
rality of sets of input and Output coils adapted 
for the passage of signals within a plurality of 
Ordinary broadcast bands, a first heterodyning 
stage having a plurality of sets of coupling coils 
associated with said first-named coupling coils 
arranged to conver, ultra short waves carrying 
sound and television signals into high valued 
intermediate frequencies and ordinary broadcast 
Waves into a common low valued intermediate 
frequency, a second heterodyning stage having 
associated Sound amplifying and reproducing 
means coupled to receive its output, vision stages 
having vision amplifying and reproducing stages, 
coupling means interposed between said hetero 
dyning and vision stages in a manner such that 
said second heterodyning stage and said vision 
stages are each cascaded upon said first hetero 
ryning stage, said coupling means being provided 
with portions for the passage of Said high valued 
and low valued intermediate frequencies respec 
tively, said high valued portion only including a 
coupling to said vision stages, means for simul 
taneously tuning said radio frequency amplify 
ing stage and said first heterodyning stage, and 

switch means for selecting a path through said 
coupling means. 

4. In a radio receiving system adapted for the 
reception of ultra short Waves that carry assos 
ciated sound and television signals and ordinary 
sound broadcast waves that carry sound signals 
alone, the combination comprising a radio fre 
quency amplifying stage having input and out 
put coupling coils adapted for the passage of 
signals within a band of ultra short Waves and 
a plurality of sets of input and Output cols 
adapted for the passage of signals within a plu 
rality of ordinary broadcast bands, a first hetero 
dyning stage having a plurality of sets of cou 
pling coils associated with said output coupling 
coils arranged to convert associated sound-tele 
vision signals on ultra short waves into high 
valued intermediate frequencies and ordinary 
sound broadcast waves into a common low valued 
intermediate frequency, a second heterodyning 
stage having associated sound amplifying and 
reproducing means coupled to receive its Out 
put, vision stages having vision amplifying and 
reproducing stages, coupling means interposed 
between said heterodyning and vision stages in 
a manner such that said second heterodyning 
stage and said vision stages are each Cascaded 
upon said first heterodyning stage, said coupling 
means being provided with portions for the pas 
sage of said high valued and low valued inter 
mediate frequencies respectively, said high val 
ued portion only being coupled to said vision 
stages, means for simultaneously tuning said 
radio frequency amplifying stage and said first 
heterodyning stage, switch means for selecting 
a path through said coupling means provided 
with a mechanical coupling with said tuning 
means and arranged to establish the path for 
the passage of the low valued intermediate fre 
quency to the second heterodyning stage for all 
ordinary broadcast bands and a path for the high 
valued intermediate frequency for the sound 
television band, and a coordinated switch asso 
ciated with said second heterodyning stage for 
discontinuing the heterodyning frequency when 
the low valued intermediate frequency is being 
passed. 

5. A radio receiver adapted to receive and re 
produce signals on carriers within widely sepa 
rated frequency bands comprising, in combina 
tion, a first heterodyning stage including an 
Oscillator, said heterodyning stage being adapted 
to convert a signal on a relatively high frequency 
carrier to a relatively high-valued intermediate 
frequency and to convert a signal on a relatively 
low frequency carrier to a relatively low-valued 
intermediate frequency, a second heterodyning 
stage fed from said first heterOdyning stage and 
including an oscillator, and detecting and re 
producing stages fed from said second hetero 
dyning stage, said second heterodyning stage 
being adapted to heterodyne a high-valued inter 
mediate frequency signal supplied from said first 
heterodyning stage to convert it to a low-valued 
intermediate frequency signal for reproduction 
in the subsequent stages, and adapted alterna 
tively to amplify a low-valued intermediate fre 
quency signal supplied from said first heterodyn 
ing stage by the discontinuing of the oscillator 
frequency so that the low-valued intermediate 
frequency signal may be reproduced in the sub 
Sequent stages. 

6. A radio receiver adapted to receive and re 
produce signals. On carriers within widely sepa 
rated frequency bands comprising, in combina 
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lect a signal within a desired frequency band, a 
first heterodyning stage fed from said radio fre 
quency amplifier and including an oscillator, said 
Oscillator being tunable to convert signals in a 
Selected relatively high frequency band to a se 
lected relatively high-valued intermediate fre 
quency and to convert signals in a selected reta 
tively low frequency band to a selected relatively 
low-valued intermediate frequency, a second 
heterodyning stage including an oscillator asso 
ciated therewith, means for feeding said second 
heterodyning stage with signals from said first 
heterodyning stage, detecting and output stages 
fed from said second heterodyning stage, and 
means for supplying a heterodyning frequency 
to said second heterodyning stage from its asso 
ciated oscillator when said high-valued inter 
mediate frequency is supplied to it and for dis 
continuing the heterodyning frequency when 
Said low-valued intermediate frequency is sup 
plied to it. 

7. A radio receiver adapted to receive sound 
broadcast signals on a carrier within a sound 
broadcast band and sound-television signals on 
a pair of associated carriers within a television 
broadcast band which comprises, in combination, 
a radio frequency amplifier tunable to either 
Sound broadcast signals or to associated pairs of 
Sound and television signals, a first heterodyning 
stage fed from said radio frequency amplifier 
and including an oscillator, said oscillator being 
tunable to convert sound broadcast signals with 
in a Sound broadcast band to a selected relatively 
low-valued intermediate frequency and to con 
vert an associated pair of sound-television signals 
within a television broadcast band to an asso 
ciated pair of relatively high-valued intermediate 
frequency signals, sound stages including a sec 
Ond heterodyning stage having an associated os 
cillator and detecting and sound reproducing 
stages, means operable to supply said sound stages 
with either said low-valued intermediate fre 
quency signal or the sound component of said 
high-valued intermediate frequency signals, said 
Sound stages being adapted to reproduce signals 
received at said low-valued intermediate fre 
quency when the frequency produced by the last 
named Oscillator is discontinued and to convert 
the said high-valued intermediate frequency sig 
nal of the said sound component to said low 
valued intermediate frequency signal for repro 
duction thereof when the oscillator frequency is 
applied to the second heterodyning stage, means 
for discontinuing the heterodyning frequency of 
Said Sound stages when they are supplied with 
Said low-valued intermediate frequency signal, 
television stages adapted to receive and reproduce 
television signals, and means for supplying said 
television stages with the television component of 
the said high-valued intermediate frequency sig 
nals for reproduction thereof. 

8. A radio receiver adapted to receive and re 
produce signals on carriers within a plurality of 
frequency bands comprising, in combination, a 
first heterodyne-detector stage having an oscil 
lator associated therewith, said heterodyne-de 
tector stage being tunable to convert received 
Signals within a relatively high frequency band 
to a selected relatively high-valued intermediate 
frequency signal and to convert received signals 
within a relatively low frequency band to a se 
lected relatively low-valued intermediate fre 
quency signal, a second heterodyne-detector stage 
connected to be fed with signals from said first 

2,180,458 
tion, a radio frequency amplifier tunable to ge heterdoyne-detector stage and having an oscil 

lator of substantially fixed frequency associated 
therewith, detecting and output stages connected 
to be fed from said second heterodyne-detector 
stage, and means for supplying and discontinuing 
the oscillation frequency from the second-named 
Oscillator to said second heterodyne-detector 
stage, said second heterodyne-detector stage being 
designed and constructed, when supplied with 
said oscillation frequency, to convert a high-val 
tled intermediate frequency signal fed thereto to 
a low-valued intermediate frequency signal hav 
ing substantially the same frequency as that of 
the first-mentioned relatively low-valued inter 
mediate frequency signal for reproduction in the 
Subsequent stages, and alternatively to amplify 
a low-valued intermediate frequency signal fed 
thereto from the first heterodyne-detector stage 
when the said oscillation frequency is discontin 

10 

6 

ued so that the low-valued intermediate frequency 20 
signal may be reproduced in the subsequent stages. 

9. A radio receiver adapted to receive sole 
Sound broadcast signals on carriers within a sound 
broadcast band and associated sound and tele 
vision signals on associated carriers within a tele 
vision broadcast band which comprises, in com 
bination, a first heterodyne-detector stage in 
cluding an oscillator and adapted to receive sig 
inals at broadcast frequencies, said heterodyne 
detector stage being tunable to convert a sole 
Sound signal within a sound broadcast band to 
a relatively low-valued intermediate frequency 
signal and to convert an associated pair of sound 
and television signals within a television broad 
cast band to an associated pair of relatively high 
valued intermediate frequency signals, sound 
stages including a second heterodyne-detector 
stage having an associated oscillator, and detect 
ing and sound reproducing stages fed from said 
second heterodyne-detector stage, means for feed 
ing said second heterodyne-detector stage with 
Sound signals from said first heterodyne-detector 
stage, means for supplying and discontinuing the 
Oscillation frequency from the second-named os 
cillator to said second heterodyne-detector stage, 
said second heterodyne-detector stage being 
adapted, when supplied with said oscillation fre 
quency, to convert a high-valued intermediate 
frequency sound signal fed thereto to a low-val 
led intermediate frequency sound signal having 
substantially the same frequency as that of the 
first-mentioned relatively low-valued intermedi 
ate frequency signal for reproduction in the sub 
sequent stages, and adapted alternatively to am 
plify a low-valued intermediate frequency sound 
signal fed thereto from the first heterodyne-de 
tector stage when the said oscillation frequency 
is discontinued so that the low-valued interme 
diate frequency sound signal may be reproduced 
in the subsequent stages, television stages adapted 
to receive and reproduce television signals fed 
thereto from said first heterodyne-detector stage, 
and means for feeding television signals from the 
first heterodyne-detector stage to said television 
stages. 

10. In a radio receiving system adapted for the 
reception of both a band of ultra short waves and 
a band of longer waves, the combination compris 
ing means for receiving incoming radio frequency 
signal energy and selecting a radio frequency 
from one of said bands, means including a first 
heterodyning stage coupled to said receiving 
means for converting the radio frequency into an 
intermediate frequency, the second-named means 
being tunable to convert a radio frequency within 
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Said ultra short wave band to a relatively high 
valued intermediate frequency and, alternatively, 
to convert a radio frequency within said longer 
Wave band to a relatively low-valued intermediate 
frequency, a second heterodyning stage con 
structed to convert a signal at said relatively 
high-valued intermediate frequency to said rela 
tively low-valued intermediate frequency, detect 
ing and output means coupled to said second 
heterodyning stage, coupling means interposed 
between said heterodyning stages for coupling 
them in cascade, said coupling means having a 
plurality of paths for passing selectively rela 
tively high and relatively low valued intermediate 
frequencies from said first stage to said second 
stage, switch means associated with said cou 
pling means for alternatively selecting one of said 
paths through said coupling means, and a coor 
dinated member associated with said Second 
heterodyning stage for discontinuing the hetero 
dyning frequency when a low valued intermediate 
frequency is being passed, said second hetero 
dyning stage being constructed to function as an 
amplifying stage when the heterodyning fre 
quency therefor is discontinued. 

11. A radio receiver adapted to receive and 
reproduce signals on carriers within a plurality 
Of frequency bands comprising, in Combination, 
a first heterodyne-detector stage having an Oscil 
lator associated therewith, said heterodyne 
detector stage being tunable to convert a received 
signal within a relatively high frequency band to 
a relatively high-valued intermediate frequency 
and to convert a received signal within a rela 
tively low frequency band to a relatively low 
valued intermediate frequency, a second hetero 
dyne-detector stage fed from said first hetero 
dyne-detector stage and including an oscillator, 
detecting and reproducing stages fed from said 
Second heterodyne-detector stage, means for 
alternatively rendering the second-named oscil 
lator operative and inoperative, said second 
heterodyne-detector stage being constructed and 
adapted when the second-named Oscillator is 
rendered inoperative to amplify a low-valued in 
termediate frequency signal supplied from said 
first heterodyne-detector stage for reproduction 
in the subsequent stages and, alternatively, to 

7 
heterodyne a high-valued intermediate frequency 
signal supplied from the first heterodyne-detector 
stage to convert it to the last-mentioned low 
valued intermediate frequency for reproduction 
in the subsequent stages when the second-named 5 
oscillator is rendered operative. 

12. A radio receiver adapted to receive sole 
sound broadcast signals on carriers within a 
sound broadcast band and associated sound-and 
television signals on associated carriers within a 
television broadcast band which comprises, in 
combination, a first heterodyne-detector stage 
including an oscillator and adapted to receive 
signals at broadcast frequencies, said heterodyne 

10 

detector stage being tunable to convert a sole-ló 
sound signal within a sound broadcast band to a 
relatively low-valued intermediate frequency sig 
nal and to convert an associated pair of Sound 
and television signals within a television broad 
cast band to an associated pair of relatively high 
valued intermediate frequency signals, sound 
stages including a second heterodyne-detector 
stage having an associated oscillator, detecting 
and sound reproducing stages fed from said Sec 
ond heterodyne-detector stage, means for feed 
ing said second heterodyne-detector stage with 
the sound signals from said first heterodyne 
detector stage, means for alternatively rendering 
the second-named oscillator operative and in 
operative, said second heterodyne-detector stage 80 
being constructed and adapted when the Second 
named oscillator is rendered inoperative to 
amplify a low-valued intermediate frequency sig 
nal supplied from said first heterodyne-detector 
stage for reproduction in the subsequent stages 85 
and, alternatively, to heterodyne a high-valued 
intermediate frequency signal supplied from the 
first heterodyne-detector stage to convert it to 
the last-mentioned low-valued intermediate fre 
quency for reproduction in the subsequent stages 40 
when the second-named Oscillator is rendered Open 
erative, television stages adapted to receive and 
reproduce television signals fed thereto from said 
first heterodyne-detector stage, and means for 
feeding television signals from the first hetero-. As 
dyne-detector stage to said television stages. 
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