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14 Claims. (Cl. 250-20) 
The present invention relates to an intermedi- quency amplifier channel, whereby the same am 

ate frequency amplifier system for radio receivers, plifier tubes and circuits may be used for both 
and has for its primary object to provide an im- channels and the Switching from one channel to 
proved amplifier system of that character for another may be effected in a simple manner. 

5 multiple wave band radio receiver systems hav- It is also a further object of the present in- 5 
ing a frequency coverage in at least one ultra vention to provide an improved intermediate fre 
high frequency band. quency amplifier System for a multiple wave band 
By way of example, the invention may be con- receiver having a high intermediate frequency 

sidered to relate to a multiple wave band re- amplifier channel designed to pass double side 
10 ceiver of the type covering a frequency range of band modulation frequencies in a band width 10 

from substantially 500 to 70,000 kilocycles and several times as wide as used for a low intermedi 
divided into the present standard broadcast, ate frequency amplifier channel in the same sys 
medium short wave, short wave, and ultra high tem, whereby in the higher frequency tuning 
frequency bands, which are commonly known at bands higher fidelity of reproduction may be ob 

ls present as the A, B, C and D bands, respectively, tained, a higher image ratio may be provided, less 15 
for broadcast receivers and the like, the D or ultra acoustic feedback is encountered, and there is less 
high frequency band being in the range above tendency for signals to drift out of tune. 
20,000 kilocycles. In carrying out the invention, a low inter 

It is a further object of the present invention mediate frequency amplifier channel is provided 
0 to provide an intermediate frequency amplifier for the A, B and C bands, while a separate high 20 

system which permits a frequency response or frequency intermediate amplifier is provided for 
channel width for the higher frequency bands the D or high frequency tuning band and may 
greater than the present five kilocycle range On be used for the C band, if this is also in a rela 
each side of resonance, and to permit the same tively high frequency range. The switching from 

as to be extended to as wide as from 10 to 50 kilo- the low intermediate frequency channel to the 25 
cycles on each side of the resonant or main fre- high intermediate frequency channel is effected 
quency response of the signal receiving channel. by a simple switching arrangement preferably in 
With this arrangement, the intermediate fre- conjunction with the band change control means. 
quency channel may have a response character- It has been found that it is sometimes desirable 

so istic which is from two to five times as wide as to change the frequency converter, including the 30 
is now used. type of oscillator used for receiving signals in 

It is an object of the invention to provide differing frequency bands, that is, one type of 
covering the same number of broadcast or signal OScillator and converter is more effective and 
channels as in the present broadcast range, in a stable at ultra high frequencies, while another 

35 wider frequency range corresponding to the in- type of oscillator and converter may produce a 35 
creased band width of the receiving System. For uniform signal Output over the tuning range of 
example, with the present broadcast tuning range another signal receiving band. 
covering substantially 1000 kilocycles, from 540 Accordingly, it is an object of the present in 
to 1600 kilocycles, it is proposed that an ultra vention to provide an improved intermediate fre 

40 high frequency tuning range cover at least 2000 quency amplifier system wherein the two amplifier 40 
kilocycles, for example, between 40 and 42 mega- channels may be provided as hereinbefore re 
cycles. With the same number of channels for ferred to, and may include different frequency 
an even wider band width of the response chair- converters and oscillators in conjunction with 
acteristic of the tuning system, the ultra high each channel, arranged selectively to be rendered 

A frequency or ID band range may cover from effective by simple switching means, and effec- 45 
20,000 to 60,000 kilocycles. tively coupled to the respective amplifier chan 

It is also an object of the present invention to nels with which they operate. 
provide an improved intermediate frequency am- The invention, however, will be better under 
plifier system for a multiple wave band receiver stood from the following description, when con 

50 having an ultra high frequency band, with two sidered in connection with the accompanying so 
intermediate frequency channels responsive to drawings, and its scope will be pointed out in the 
different intermediate frequencies so related and appended claims. 
separated that a harmonic of the lower inter- In the drawings, Figure 1 is a schematic circuit 
mediate frequency does not fall within the re- diagram of a multiple wave band radio receiv 

55 sponse range of the higher intermediate fre- ing system embodying the invention; 55 



O 

30 

40 

50 

60 

65 

5 

2 
Figure 2 is a curve showing the relative re 

sponse characteristic between two amplifying 
channels in the circuit of Fig. 1; 

Figure 3 is a schematic circuit diagram of a 
portion of the circuit shown in Fig. 1 and em 
bodying the invention; and 

Figure 4 is a further schematic diagram of a 
radio receiving system embodying the invention, 
and providing a further modification of the Sys 
tem shown in Fig. 1. 

Referring to Fig. 1, the radio receiving system 
shown may comprise any suitable multiple wave 
band tuner and oscillator, as indicated at 5, hav 
ing a tuning indicator 6 and a tuning control 
means T, whereby it is tunable through each of 
the various wave bands selectable by a band 
change control means indicated at 8. This band 
change control may be assumed to cover the 
usual number of wave bands, such as the A, B, 
C and D bands referred to hereinbefore. 
The tuning means and oscillator are coupled to 

a converter or frequency changer comprising a 
multiple grid tube 9, having a grid ?o for receiv 
ing oscillations and a grid f for receiving the 
incoming signal, whereby the Oscillations and sig 
nal are mixed at the output circuit indicated at 2. 
The output circuit 2 is the output anode circuit 
of the mixer tube 9 in the present example, and 
this is arranged to be selectively connectable to 
either one of two amplifying channels indicated 
at 3 and 4, both of which are arranged to use 
common amplifier tubes indicated at 5 and 6 
and a common rectifier or detector indicated 
at . 

In providing the circuit and tube arrangement 
referred to, the amplifier channel 3 is provided 
with interstage tuned coupling transformers 8, 
9 and 20, all tuned to the same intermediate 
frequency, which may be a high intermediate fre 
quency such as 2500 kilocycles, for example, while 
the channel 4 includes corresponding interstage 
coupling transformers indicated at 2, 22, and 23, 
tuned to the same low intermediate frequency, 
such as 460 kilocycles, for example. 
The circuit arrangement of the amplifier is such 

that, from the converter tube 9, the intermediate 
frequency signal passes through the output cir 
cuit 2 to a simple two-point switch indicated at 
25 and selectively through the switch to the tuned 
primary 26 of the transformer 8 or to the tuned 
primary 27 of the transformer 2, the two primaries 
being tuned to 2500 kilocycles and 460 kilocycles, 
respectively. The tuned secondaries 28 and 29, 
respectively, of the transformers 8 and 2 are 
connected permanently in series between the in 
put grid 30 of the first amplifier tube is and the 
cathode circuit 3 through a suitable bias poten 
tial source indicated at 32. Each of the pri 
maries may be connected to a Suitable B poten 
tial source, as indicated. 
The remaining secondaries of the other inter 

stage coupling transformers 9-22 and 20-23 
are similarly connected with the succeeding tubes 
6 and f and the primaries of the said trans 

formers are likewise connected in series as indi 
cated so that, between the successive tubes of the 
amplifier, the primaries and secondaries of the 
interstage coupling means are connected in series 
and are rendered effective to couple the amplifier 
tubes in cascade relation to each other as an inter 
mediate frequency amplifier responsive to two 
intermediate frequencies or narrow bands of fre 
quencies about two mean widely separated inter 
mediate frequencies. 
The secondaries 28 and 29 are tuned respec 

tively to the frequencies of their corresponding 
primary winding and, together, form an input 
circuit for the first amplifier tube which passes 
two bands of frequencies, that is, the amplifier 
is a double frequency amplifier with only one 
intermediate frequency signal impressed on the 
amplifier at a given time, determined by the posi 
tion of the switch means 25, which may be coupled 
to the band change control, as indicated by the 
dotted connecting line 35. In a four-band tuning 
system of the type referred to, the connection is 
Such that the switch means 25 is moved from an 
output connection with the low frequency channel 
4 to the connection shown with the high fre 
quency channel 3, when the band change control 
is moved to provide tuning in the highest fre 
quency range, such as the ID band, and even in 
both the C and D bands, if the C band is arranged 
to include relatively high frequencies, such as 
frequencies above 20,000 kilocycles, for example. 

Each of the succeeding amplifier stages and the 
detector 7 are similarly coupled for response in 
the two frequency bands or intermediate fre 
quencies, the low frequency channel 4 being 
responsive in a narrower band about the 460 kilo 
cycle mean frequency and the channel f3 being 
responsive in a broad band about the 25,000 kilo 
cycle mean frequency, whereby high fidelity 
operation is obtained in the high frequency chan 
nel. 
The channel 3 may be made responsive to a 

high intermediate frequency, for example, of 4000 
kilocycles. However, it is desirable that with the 
remaining amplifier stages and detector perma 
nently coupled by the series connection between 
the two channel coupling means, the relation 
between the two intermediate frequencies be such 
that the harmonic of the lower intermediate fre 
quency does not fall within the present range of 
the higher intermediate frequency amplifier. 
The relative frequency response of the two 

channels is indicated in Fig. 2, to which attention 
is now directed, along with Fig. 1, and in which 
the response peak at 38 is the characteristic re 
sponse of the amplifier channel 4, while the 
response peak at 39 is that of the amplifier chan 
nel f3. The 460 kc. peak may have a band Width 
of, for example, 5 or 10 kilocycles at or near 
resonance, and the 2500 kc. peak may have a band 
width, for example, of 10 or 20 kilocycles at or 
near resonance. The Several transformers' LC 
ratios may be so proportioned as to amplify 
equally through the various stages at both fre 
quencies or the design may be arranged so as to 
increase the amplification of one channel more 
than the other. 
With this response characteristic and spacing 

of the two frequencies of the amplifier, the 
switching between the two channels may be ef 
fected by the simple switching means in connec 
tion with the separate primary windings of the 
initial or input coupling transformers of each 
channel, as shown. If desired, the switching 
means may be extended to include the secondary 
Windings as well as the primary windings of 
transformers 8 and 2. The transformers are 
preferably tuned by movable magnetic cores in 
connection with fixed capacitors, as indicated. 

It will be noted that the interstage coupling 
transformers for the two channels in the inter 
mediate frequency amplifier are arranged in such 
a manner, serially in circuit with the tubes, that 
the high frequency channel coupling transformers 
are connected in circuit adjacent to the tube 
plate and grid elements, whereby they are located 
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2,167,605 
at the high potential ends of the input and output 
circuits for the various tubes, while the low fre 
quency channel coupling elements are located in 
the low potential sides of the responsive input and 
output circuits for the tubes and more adjacent 
to the cathode and plate supply for the respective 
grid and plate circuits. The transformers 8 and 
2 may be in a common shield container or in 
separate containers. This also applies to trans 
formers 9 and 22 and to transformers 20 and 23. 

In order to place the simple switching arrange 
ment involving a two-point Switching change 
more adjacent to the low potential side of the in 
put coupling means of the amplifier, and thereby 
avoid regeneration due to capacity coupling be 
tween the switch and other parts of the amplifier 
system, the circuit shown in Fig. 3 may be used 
between the converter 9 and the first amplifier 
tube 5. 

Referring to Fig. 3, the output circuit 2 is con 
nected permanently to a low frequency turned pri 
mary winding 40 and a high frequency tuned pri 
mary 4 in series, while the input grid 30 of the 
tube 5 is connected permanently to a high fre 
quency tuned secondary winding 42 and a low fre 
quency tuned secondary winding 43 in series. The 
primary winding 40 is coupled to the secondary 
winding 43, while the primary winding it is 
coupled to the secondary winding 42, as indicated. 
The two transformers thus provided are electro 
statically and electromagnetically separated by 
space or by suitable shielding means, as indicated 
at 44. It is important that 460 kc. signals be high 
ly attenuated when the Switch is set for reception 
of 2500 kc. signals. Likewise, 2500 kc. signals 
must be highly attenuated when the Switch is set 
for reception of 460 kc. signals. Therefore, 
coupling between coils 40 and 42 should be 
avoided. 
In this input coupling circuit, the Switching for 

selecting the two channels is provided at the low 
potential or anode supply end of the primary 
circuit and at the bias or low potential side of the 
secondary circuit, by a selector switch means 
having one section indicated at 45 which may be 
closed, as shown, when the other section, indi 
cated at 46, is open, and when the section 6 is 
closed the section 45 opens. The switch sections 
are utilized to connect in circuit the tuning ca 
pacitors for the primary winding 4 and the sec 
ondary winding 43, as indicated at 47 and 48, 
respectively. 
When the switch section 46 is closed, the high 

frequency primary 4 is tuned to apply energy 
to the tuned secondary 42 at 2500 kilocycles, and 
the tuned secondary winding 43 is rendered inef 
fective to respond in the 460 kilocycle range be 
cause of the opening of the switch section 45. 
which disconnects the tuning capacitor 48. 
When the switch section 45 is closed, the sec 

ondary winding 43 is tuned to respond to signals 
in the 460 kilocycle range, and receives energy 
from the low frequency primary 40. Since the 
switch section 46 in then open, the primary 4 
is untuned and is rendered ineffective to transfer 
energy to the secondary 42. In switching the 
low frequency secondary winding 43, it will be 
seen that the winding is open-circuited by the 
switch section 45, and this is desirable in reduc 
ing the response from this winding when oper 
ating the amplifier in the high frequency range. 
In order to supply biasing potential to the grid 
30 when the winding 43 is open-circuited, a bias 
supply resistor is provided, as indicated at 49, 
to complete the grid circuit around the capacitor 

3 
4. This is a relatively high resistance and pro 
vides no appreciable load on the capacitor while 
at the same time conveying the biasing potential 
to the grid 30. 
On the primary side, anode current is permit 

ted to flow through the untuned winding 4 when 
the Switch section 46 is opened. Both switch sec 
tions 45 and 46 are connected to operate alter 
Inately in Connection. With the band change 
means, as indicated by the dotted connections 50. 
From the foregoing description, it will be seen 

that for an all-wave receiver of the Super 
heterodyne type, a double intermediate frequency 
amplifier may be provided with one intermediate 
frequency signal passing therethrough at a given 
time, and selective control may be provided by 
a simple two-position switch coupled to the band 
change means, to operate when the band change 
means is moved to provide tuning in the ultra 
high frequency or ID band. Furthermore, it will 
be seen that switching may be provided at low 
intermediate frequency potentials, so that the 
Switch means has no substantially high poten 
tials thereon, which might cause regeneration 
Coupling with other portions of the amplifier, 
such as the output of the amplifier. 

In the embodiment shown in Fig. 3, the 460 
kilocycle primary and secondary are preferably 
located in a separate shield from the 2500-kilo 
cycle primary and secondary windings. It will 
also be noted that the high frequency secondary 
is connected in circuit adjacent to the input grid 
of the first amplifier tube 5, with the low fre 
quency secondary more adjacent to ground or 
the bias supply connection. 
The switching of the input circuit of the two 

channels of the amplifier may be arranged so 
that no high alternating current or intermediate 
frequency potential is provided at the switch 
terminals, while at the same time providing for 
using separate converter tubes for each of the 
two channels, as shown in Fig. 4, to which at 
tention is now directed. 

Referring to Fig. 4, the superheterodyne re 
ceiving system shown is adapted for receiving 
signals in two different frequency ranges, one of 
which is a relatively high frequency range, for 
example, above 20 megacycles. In this system, 
an intermediate frequency amplifier arranged for 
double frequency response is provided, and com 
prises two amplifier channels 55 and 56, uti 
lizing common amplifier tubes indicated at 57 
and 58. The amplifier tubes are connected in 
cascade relation through interstage coupling 
transformers indicated at 59, 60, 6 and 62, the 
first two being tuned to respond to a relatively 
high intermediate frequency, such as 2500 kilo 
cycles, and the latter two being tuned to respond 
to a lower intermediate frequency, such as 460 
kilocycles, for example. 
The secondaries of the transformers 59 and 6 

are connected permanently in series as shown, to 
form the input grid circuit for the input ampli 
fier tube 57, and the output circuit of the tube 57 
includes the primaries of the transformers 60 and 
62, connected in series as shown. The input or 
grid circuit of the tube 58 is provided by the 
tuned secondaries of the transformers 60 and 62, 
permanently connected in series. This follows 
the same arrangement as previously described in 
connection with Fig. 1, and places the windings 
of the higher frequency coupling transformers in 
circuit adjacent to the tube elements. The 
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ing between two of the harmonics of the lower 
intermediate frequency, and a plurality of am 
plifier tubes connected to operate jointly with 
both of Said Channels. 

2. An intermediate frequency amplifier System 
for multiple wave band receivers, comprising 
means providing tWO intermediate frequency an 
plifying channels, means for tuning Said chan 
nels to a lower and a higher intermediate fre 
quency, the higher intermediate frequency fall 
ing between two of the harmonics of the lower 
intermediate frequency, a plurality of amplifier 
tubes connected to operate jointly with both of 
Said channels, means providing selective input 
circuits for said channels resonant for passing 
Signals at Said lower and higher intermediate 
frequencies, and Wave band change means hav 
ing an element movable to select One of said in 
put circuitS. 

3. An intermediate frequency amplifier System 
for multiple Wave band receivers Comprising 
means providing two intermediate frequency am 
pifying channels, means for tuning Said chan 
nels to a lower and a higher intermediate fre 
quency, the higher intermediate frequency fall 
ing between two of the harmonics of the lower 
intermediate frequency, a plurality of amplifier 
tubes connected to operate jointly with both 
of said channels, and means for introducing an 
intermediate frequency signal into each of said 
channels selectively at the input ends thereof 
comprising a selector Switch, and means provid 
ing Wave band change control for Operating said 
Selector Switch. 

4. An intermediate frequency amplifier System 
for multiple wave band receivers comprising 
means providing two intermediate frequency am 
plifying channels, means fortuning said channels 
to a lower and a higher intermediate frequency, 
the higher intermediate frequency falling be 
tween two of the harmonics of the lower inter 
mediate frequency, a plurality of amplifier tubes 
connected to operate jointly with both of Said 
channels, and means for introducing an interme 
diate frequency signal into each of Said channels 
selectively comprising a tuned input circuit for 
each channel resonant for effectively passing only 
signals at the lower and the higher intermediate 
frequencies, a selector switch connected with said 
input circuits for rendering one or the other ef 
fective to respond to signals, and means providing 
wave band change control for Operating Said Se 
lector switch. 

5. In a superheterodyne receiver, the combina 
tion of means providing two intermediate fre 
quency signal channels, tuning means in One of 
said channels for passing intermediate frequency 
signals in a narrow lower frequency band and 
tuning means in the other of Said channels for 
passing signals in a wider and higher frequency 
band lying between two adjacent harmonics of 
the mean frequency of the lower frequency band, 
circuit means including common amplifier tubes 
for combining the two intermediate frequency 
channels into one cascaded amplifier circuit, 
means providing selectable tuned input circuits 
for each of said channels preceding the first inter 
mediate frequency amplifier tube, said circuits be 
ing resonant and Selective for effectively passing 
only signals in one of the intermediate frequencies 
through said amplifier circuit. 

6. An intermediate frequency amplifier System 
for multiple wave band receivers, comprising 
means providing two intermediate frequency 
amplifying channels, means fortuning Said chan 

y 
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nels to a lower and a higher intermediate fre 
quency, the higher intermediate frequency falling 
between two of the harmonics of the lower inter 
mediate frequency, a plurality of amplifier tubes 
connected to operate jointly with both of said 
Channels, and means for introducing an interme 
diate frequency signal into each of said channels 
comprising a sepalate converter tube and means 
for Selectively energizing said tubes. 

7. An intermediate frequency amplifier system 
for multiple wave, band receivers, comprising 
means providing two intermediate frequency am 
plifying channels, means for tuning said chan 
nels one to a lower and the other to a higher in 
termediate frequency, the higher intermediate 
1 requency falling between tWO harmonics of the 
lower intermediate frequency, a plurality of am 
plifier tubes connected with said last named 
means to operate jointly with both of said chan 
nels, means for introducing an intermediate fre 
quency signal into each of said channels com 
prising a frequency converter for each channel, a 
tunable high frequency oscillator coupled to the 
frequency converter for the higher intermediate 
frequency channel, means for introducing sig 
nals within a predetermined high frequency band 
into the last named converter, means tunable 
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25 

conjointly with the high frequency oscillator for 
introducing signals and oscillations into the other 
of Said converters, and means for selectively ener 
gizing Said last named converter with respect to 
energization of the first named converter and 
oscillator. 

8. An intermediate frequency amplifier system 
for multiple Wave band receivers, comprising 
means providing two intermediate frequency am 
plifying channels, means for tuning said channels 
One to a lower and the other to a higher interme 
diate frequency, the higher intermediate fre 
quency falling between two harmonics of the low 
er intermediate freqUEncy, a plurality of ampli 
fier tubes connected with said last named means 
to operate jointly with both of said channels, 
raeans for introducing an intermediate frequency 
Signal into each of Said channels comprising a 
tube having two signal input grids and output 
circuits, one coupled to each of said channels to 
provide Separate frequency converter means for 
said channels, a tunable high frequency oscillator 
coupled to one of the input grids of the converter 
tube for the higher intermediate frequency chan 
nel, means for introducing signals within a pre 
determined high frequency range into the last 
named converter tube connected with the other 
of the signal input grids thereof, means tunable 
conjointly with the high frequency oscillator for 
introducing signals and oscillations into the other 
of Said converter tubes connected with one of 
.the signal input grids thereof, and means for se 
lectively energizing said last named converter 
tube With respect to energization of the first 
named converter tube and oscillator. 

9. In a Superheterodyne receiver, means pro 
viding a multiple wave band tuner and oscillator, 
tuning control means therefor, wave band change 
Control means therefor, and an intermediate fre 
quency amplifier providing two intermediate fre 
quency amplifying channels therein and a series 

e of cascaded amplifier tubes common to and con- . 
nected with both said channels jointly, one of 
said channels having frequency response charac 
teristics for the reception of signals in the tuning 
means and Oscillator in a frequency range below 
10,000 kilocycles with signal channel allocations 
permitting approximately 10 kilocycle separation 
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and the other of said channels having response 
characteristics for the reception of signals in the 
tuning means and oscillator in a frequency range 
above 10,000 kilocycles With signal channel allo 
cations permitting from 10 to 50 kilocycle separa 
tion, means providing selectable tuned input cir 
cuits for said channels preceding the first inter 
mediate frequency amplifier tube, said circuits 
being selectable and resonant for effectively paSS 
ing only signals in one or the other of said inter 
mediate frequencies to which the separate chan 
nels are responsive. 

10. In a superheterodyne receiver, the com 
bination of means providing two intermediate 
frequency signal channels, tuning means in one 
of, said channels for passing intermediate fre 
quency signals in a narrow lower frequency 
range and tuning means in the other of Said 
channels for passing signals in a wider and 
higher frequency range lying between two adja- . 
cent harmonics of the mean frequency of the 
lower requency range, circuit means including 
common amplifier tubes for combining the two 
intermediate frequency channels into one cas 
caded amplifier circuit, means providing Selec 
tive tuned input circuits for each of said channels 
preceding the first intermediate frequency 
amplifier tube, said circuits being resonant 
and selective for effectively passing only 
signals in and through one of the intermediate 
frequency amplifying channels to the exclusion 
of the other, said last named means including 
a high frequency tuned secondary Winding and 
a low frequency tuned secondary Winding of two 
separate intermediate frequency coupling trans 
formers serially in the input circuit of the first 
intermediate frequency amplifier tube, a tuned 
primary winding for each of said transformers, 
and means for selectively detuning the high fre 
quency primary winding and the low frequency 
secondary winding concurrently with Selective 
change in the tuning response of said receiver. 

11. An intermediate frequency amplifier SyS 
tem for multiple wave band receivers, comprising 
means providing two intermediate frequinecy an 
plifying channels, means for tuning said chan 
nels to a lower and a higher intermediate fre 
quency, the higher intermediate frequency falling 
between two of the harmonics of the lower inter 
mediate frequency, and a plurality of amplifier 
tubes each connected with both of Said channels 
to operate jointly therewith, and means respon 
sive to wave band change for selectively applying 
signals at said intermediate frequencies to said 
channels. 

12. In a multiple wave band superheterodyne 
receiver, the combination of means providing two 
intermediate frequency signal channels, tuning 
means in one of said channels for passing inter 
mediate frequency signals in a narrow lower fre 
quency range and tuning means in the other of 

2,167,605 
said channels for passing signals in a wider and 
higher frequency range lying between two adja 
cent harmonics of the mean frequency of the 
lower frequency range, circuit means including 
common amplifier tubes for combining the two in 
termediate frequency channels into one cascaded 
amplifier circuit, and means, providing selective 
tuned input circuits for each of said channels 
preceding the first intermediate frequency am 
plifier tube, said input circuits being resonant 
and Selectable in response to change in wave 
band for effectively passing signals in each of 
the intermediate frequencies selectively through 
Said amplifier circuit. 

13. In a Superheterodyne receiver, the com 
bination of means providing two intermediate 
frequency signal channels, tuning means in one of 
said channels for passing intermediate frequency 
signals in a narrow lower frequency range and 
tuning means in the other of said channels for 
passing signals in a wider and higher frequency 
range, circuit means including common amplifier 
tubes for combining the two intermediate fre 
quency channels into one cascaded amplifier cir 
cuit, means providing selective tuned input cir 
cuits for each of Said channels preceding the first 
intermediate frequency amplifier tube, said cir 
cuits being resonant and selective for effectively 
passing only signals in and through one of the 
intermediate frequency amplifying channels to 
the exclusion of the other, said last-named means 
including a high frequency tuned secondary 
Winding and a low frequency tuned secondary 
winding of two separate intermediate frequency 
coupling transformers serially in the input cir 
cuit of the first intermediate frequency amplifier 
tube, a tuned primary winding for each of said 
transformers, and means for Selectively detuning 
the high frequency primary winding and the low 
frequency secondary winding concurrently with 
Selective change in the tuning response of said 
recelver. 

14. In a multiple wave band superheterodyne 
receiver, the combination of means providing 
two intermediate frequency signal channels, tun 
ing means in One of said channels for passing 
intermediate frequency signals in a narrow lower 
frequency range and tuning means in the other 
of Said channels for passing signals in a wider 
and higher frequency range, circuit means in 
cluding common amplifier tubes for combining 
the two intermediate frequency channels into one 
cascaded amplifier circuit, and means providing 
Selective tuned input circuits for each of Said 
channels preceding the first intermediate fre 
quency amplifier tube, said input circuits being 
resonant and selectable in response to change in 
wave band for effectively passing signals in each 
of the intermediate frequencies selectively 
through said amplifier circuit. 

WENDELL. L. CARLSON. 
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