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The present invention relates in general to 
multi-band receivers with band spread. 
More particularly, it relates to a multi-band 

receiver in which the portion of the receiver 
utilized for the reception of the broadcast band 
is operative also in a plurality of the short wave 
bands, the Sane tuning control being effective 
to tune in the latter bands, the dial calibrations 
of which extend over wider ranges to permit 
more accurate adjustment. 

In present day spread-band receivers the 
heterodyne oscillator must be operated at high 
frequencies so that a small percent change in 
frequency results in the tuning drifting away 
from the signal. Also, extreme vernier action 
is necessary to tune in the signals, and dial cali 
brations are apt to be inaccurate. 
In the system according to the invention, the 

broadcast band reception of the receiver is re 
tained, the signal being heterodyned with a fixed 
frequency oscillator, so that the resultant differ 
ence frequency falls within the broadcast band. 
By tuning the broadcast receiver, the desired 
band can be covered, with approximately the 
correct tuning ratio and dial calibration. 
For example, a single oscillator frequency can 

be used for two bands, such as the 31 and 25 
meter bands. Thus a fixed oscillator at 10,500 
kc. would heterodyne with the 31 meter band 
(9500 to 9700 kc.) So that the broadcast receiver 
would be tuned from 800 kc. to 1000 kc. to cover 
the band, while the 25 meter band (11,700 kc. to 
11,900 kc.) would require the broadcast receiver 
to be tuned from 1200 kc. to 1400 kc. to cover the 
band. 
By using harmonics of a fixed oscillator hav 

ing a fundamental frequency of approximately 
4.15 mc., the oscillator being preferably Crystal 
controlled, five spread bands can be received. 
The method of using such an oscillator is shown 
in the following table and will be explained here 
inafter. secause of the resulting higher 
ineterodyned frequency, the image response is re 
duced over the usual method of heterodyning di 
rectly to 455 kc. 

Frequency Harmonic Harmonic Heterodyned 
Band range No. of. osc. freq. band freq. 

Mc. ??. Kc, 
31 m.----- 9.5 - 9.7 2 8.3 1, 200-1, ?00 
25 In----- 11. 7 -11.9 3 12.45 750- 550 
19 m..... 15.1 -5.35 4. 16.6 1,500-1,250 
16m, 7.75-17.85 4. 6.6 1, 150-1,250 
13 m. --- 21.45-21.75 5 20.75 700-1,000 
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Because the high frequency oscillator is fixed 
in frequency, it can be made very stable by tem 
perature compensation, crystal control, or other 
means in a known manner. 

It is therefore one of the objects of the pres 
ent invention to improve the stability and ease 
of tuning spread-band receivers. 
Another object of the invention is to provide 

a single oscillator frequency for use with two 
bands. 
Another object is the use of a fixed oscillator 

having a fundamental frequency of approxi 
mately 4.15 mc. 

Still another object is to provide a receiver 
which will permit push-button tuning of short 
wave stations. 

Still another object is the provision of mech 
anism for selectively illuminating the scale cali 
bration which is being used. 
Other objects are to improve generally the 

Simplicity and efficiency of spread band receivers 
and to reduce their cost, so that not only would 
they be reliable in operation but capable also of 
economical manufacture and assembly. 
The novel features characteristic of my inven 

tion are set forth with particularity in the ap 
The invention itself, however, 

both as to its organization and mode of operation 
together with further objects and advantages 
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thereof, will best be understood by reference to 
the following description taken in connection 
with the accompanying drawings in which 

Fig. 1 illustrates in diagrammatic fashion the 
circuit of a multi-wave spread band receiver ac 
cording to the invention; Fig. 2 is a view in eleva 
tion of the form of tuning dial that may be used 
with the receiver of the invention; and Fig. 3 is 
a circuit similar to that of Fig. 1 but including 
certain modifications. 

Referring now particularly to Fig. 1 the block 
BR, represents a broadcast receiver which may 
be of the tuned , radio frequency or super 
heterodyne type, tunable through the broadcast 
band 550 to 1550 kc. The antenna terminal of 
this receiver is connected to the antenna. An 
through the switches S3 and S1 when in the posi 
tien shown, in contact with the respective termi 
nails Br, for operation in the broadcast band. 
Band selectors. B to B5 designed to accept re 

spectively the 3 , 25, 9, 16 and || 3 meter bands 
have their inputs connected respectively to the 
contacts a to e of the switch S1. The band se 
lectors may each comprise a pair of fixed tuned 
circuits designed to permit the transmission, 
more or less uniformly, of the entire band of fre 
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quencies allocated to the respective short Wave 
bands. 
A fixed frequency stable oscillator O has 

coupled to its Output a plurality of harmonic 
Selectors H., H2, H3 and H4 which are adjusted 
to select respectively the 2nd, 3rd, 4th and 5th 
harmonics of the fundamental frequency of the 
oscillator. The outputs of harmonic selectors 
H., H2 and H4 are connected respectively to the 
switch terminals a, b and e of the switch S4, the 
output of the harmonic Selector H3 being con 
nected to the two switch contacts c and d. 
The movable blades of the Switches S2 and S4 

are connected respectively to the signal control 
grid Gs and the oscillator grid Go of a frequency 
mixer or converter M, the output or anode elec 
trode P of Which is connected to the fixed con 
tact Strip d-e Of the SWitch S3, So that in any 
position of the switch S3, except that for the 
broadcast band, the resulting beat frequency 
will be impressed upon the broadcast receiver 
input. The several switches S to S4 are con 
trolled in unison as diagrammatically shown by 
the dash line U. Switches S2 and S4 each have 
a dead contact Br with which the movable blades 
of the SWitches make contact when the System 
is adjusted for reception in the broadcast band. 
In the a-position of the Several Switches, the 
antenna, is disconnected from the broadcast re 
ceiver input, and the system Will be operative to 
receive Signals in the 31 in. band, the Second 
harmonic selector H being effective in this 
band. In the b-position of the switches the 
System will be operative to receive signals in the 
25 m. band, the third harmonic selector H2 
being effective for this band. In the c-position 
of the Switches the System will be operative to 
receive Signals in the 19 m. band and in the d. 
position the system will be operative to receive 
signals in the 16 m. band, the fourth harmonic 
Selector H3 being effective for these two bands. 
In the e-position of the switches the system will 
be operative to receive signals in the 13 m. band 
and the fifth harmonic selector H4 will be effec 
tive. 
In Fig. 2 there is shown in the front panel F. 

of the receiver the tuning dial calibrations f, g, 
h, i, j and ic for the broadcast band and the 31, 
25, 19, 16 and 13 meter band, respectively. The 
common index pointer P is adapted to be mov 
able over the Several Scales, being under the con 
trol of the manual tuning member of the broad 
cast receiver in the usual manner. If the broad 
cast receiver is Cf the push-button type, the push 
buttons may be set up to receive stations in any 
Of the short Wave bands without any change 
whatever. 

In Order that the operator may not be confused 
as to which band is being received, it is another 
feature of the invention to operate the dials or 
dial lighting when the band switch is operated, 
So as to turn out the broadcast dial calibration 
and turn on the band spread calibration which 
is to be used. This arrangement is superior to 
the present plactice of covering more range than 
is necessary, in order to keep the inaccuracies 
of calibration from showing up too much on the 
dial. 
The System disclosed in Fig. 3 is similar to 

that ShoWill in Fig. 1 except that a common RF 
amplifier tube T serves to amplify the incon 
ing signal and is SWitched simultaneously with 
the other Switches to the inputs of the several 
band Selectors. If desired a tube T' may be 
COupled to the Output of the mixer M for ob 
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2,383,322 
taining increased amplification of the interme 
diate frequencies prior to their transmission to 
the broadcast receiver. In other respects the cp 
eration of the System disclosed in Fig. 3 is iden 
tical with that of Fig. 1. 
The System above described is desirable from 

a production standpoint because the conventional 
broadcast receiver can be used with little alter 
ation. It is advantageOutS in auto and portable 
receiverS, because the short wave tubes can be 
turned off to Save power when Only broadcast 
reception is desired. Also, when tuned in by 
push-button, if a very stable 4.15 m. c. oscillator 
has been used, the stability will give accurate 
tuning, which will not drift any more than the 
broadcast receiver does on broadcast signals. Be 
cause of the fixed tuning of the band selectors, 
and the higher image frequency Separation, im 
proved image attenuation ratios can be eco 
nomically Secured by designing the filters to have 
attenuation points at the desired frequencies. 
While there have been shown and described 

certain preferred embodiments of the inven 
tion, it will be understood that modifications and 
changes may be made without departing from the 
Spirit and Scope of the invention, as will be 
understood by those skilled in the art. 
What I claim is: 
1. The method of effecting band spread tun 

ing of a plurality of short wave bands utilizing 
a receiver adapted for broadcast reception, which 
consists in selectively receiving the entire range 
of frequencies in any one of the short wave 
bands, locally producing a fixed fundamental and 

5 a plurality of distinct harmonic frequencies 
thereof, mixing the received frequencies in each 
of the selected ranges with a predetermined har 
monic Of the locally-produced fixed frequency 
to obtain a band of intermediate frequencies 
which is different for the several bands and 
Which falls within the range of the broadcast 
band frequencies, and tuning the broadcast re 
ceiver through Said Several bands of interme 
diate frequencies. 

2. In a multi-band receiver adapted to receive 
a plurality of short wave bands, means for effect 
ing band Spread tuning in Said bands, compris 
ing a conventional receiver adapted for broad 
cast reception, means for selectively receiving the 
entire range of frequencies in any one of the 
short wave bands, a fixed frequency oscillator 
provided with a plurality of Output circuits each 
tuned to a different harmonic of the fundamental 
OScillator frequency, means for mixing the re 
ceived frequencies in each of the Selected ranges 
with a selected one of said harmonic frequencies 
to obtain a band of intermediate frequencies 
Which is different from the several bands and 
each falls within the range of the broadcast band 
fl'equencies, and means for tuning the broad 
cast receiver through said several bands of inter 
mediate frequencies. 

3. A System for the Selective reception of sig 
nals in the broadcast band and in a plurality of 
Short wave bands, comprising a source of signals, 
a receiver adapted to receive signals in the broad 
cast band only, a plurality of band selectors each 
adapted to accept one of the short wave bands, 
a local OScillator provided with a plurality of out 
put circuits each tuned to a different harmonic 
of the fundamental oscillator frequency, means 
for Selectively heterodyning the output frequen 
cies of any one of the band selectors with a pre 
determined harmonic of the local oscillator fre 
quency, and means for Selectively connecting the 
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signal source directly to the broadcast receiver or 
to Said receiver through any one of the band 
Selectors and the heterodyning means. 

4. A system for the Selective reception of sig 
nals in the broadcast band and in a plurality 
Of ShOrt, Wave bands, comprising a SOUrce Of Sig 
nals, a receiver adapted to receive signals in 
the broadcast band only, a plurality of band se 
lectors each adapted to accept one of the short 
wave bands, a fixed frequency local oscillator, a 
plurality Of harmonic selectors coupled to the 
Output of Said oscillator, means for Selectively 
heterodyning the output frequency of a Selected 
One of the band selectors with the output fre 
quency of a Selected one of the harmonic Selec 
tors, and means for selectively connecting the 
signal source to the broadcast receiver directly 
or through a Selected One of the band SelectorS 
and a selected heterodyning means. 

5. A multi-band receiver for the reception of 
signals in the broadcast band and a plurality of 
Short wave bands, comprising a Source of Sig 
nals, a plurality of band selectors each adapted to 
transmit the entire band of frequencies contained 
in one of the short wave bands, means for selec 
tively connecting the Source of signals to the in 
put of one of the band selectors, a fixed frequency. 
oscillator, a plurality of harmonic selectors 
adapted to derive from said oscillator predeter 
mined harmonics, a frequency converter, means 
for Selectively connecting to the frequency COn 
verter the output of a predetermined band selec 
tor and the output of a predetermined harmonic 
selector for obtaining in each case a band of in 
termediate frequencies which is different from 
the other intermediate frequency bands, the Sev 
eral intermediate frequency bands occupying dif 
ferent portions of the broadcast band of frequen 
cies, a receiver tunable over the broadcast band, 
and means for Selectively connecting the broad 
cast receiver input to the source of Signals or to 
the output of the frequency converter. 
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6. A multi-band receiver for the reception of 

Signals in the broadcast band and in at least one 
of the 13, 16, 19, 25 and 31 meter bands, com 
prising a source of signals, a plurality of band 
Selectors, One for each band, adapted to trans 
mit the entire band of frequencies allocated to 
each band, means for selectively connecting the 
Source of Signals to the input of one of the band 
Selectors, an oscillator adapted to generate a fixed 
frequency of approximately 4.15 m.c., a plurality 
of harmonic Selectors adapted to derive from 
Said oscillator. Second, third, fourth and fifth 
harmonics, a frequency converter, means for se 
lectively connecting to the frequency converter 
the outputs of the 31 meter band selector and 
the Second harmonic Selector, or the 25 meter 
band selector and the third harmonic selector, or 
the 19 meter band selector and the fourth har 
monic selector, or the 16 meter band selector and 
the fourth harmonic Selector, or the 13 meter 
band Selector and the fifth harmonic selector, 
for obtaining in each case a band of interne 
diate frequencies which is different from the 
other intermediate frequency bands, the several 
intermediate frequency bands occupying diff 
ferent portions of the broadcast band of fre 
quencies, a receiver tunable over the broadcast 
band, and means for selectively connecting the 
broadcast receiver input to the Source of Signals 
or to the output of the frequency converter. 

7. A multi-band receiver in accordance With 
the invention defined in claim. 6, wherein the 
plurality of band selectors is provided with a 
common radio frequency amplifier, the Output 
of which is selectively connected to one of the 
band selectors and the input of Which is con 
nected to the signal source only when the re 
ceiver is adjusted for reception in the short Wave 
bands. 

WNFIELD R. KOCH. 


