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6 Claims. (C. 250-40) 
This invention relates to a radio receiver with 

band spreading for a number of comparatively 
narrow frequency bands. 
The frequencies on which the short Wave 

broadcast transmitters operate are grouped in 
a number of comparatively narrow frequency 
bands. There are no important broadcast trans 
mitters in the frequency regions situated between 
these narrow frequency bands so that these fre 
quency regions are of little importance for a 
broadcast receiver. There are consequently On 
the tuning dial large ranges in which there are 
no broadcasting stations of importance, whilst on 
the other hand the transmitters are So accumu 
lated within the ranges of the tuning dial that 
correspond to the comparatively narrow fre 
quency bands that firstly exact adjustment of 
the receiver is difficult and secondly, due to the 
fact that the transmitters are situated on the 
tuning dial in close proximity to each other, the 
desired transmitter can be found back only with 
difficulty and mistaking may also readily occur. 
This has led to the construction of receivers 

with so-called band spreading in which it can be 
ensured by specially proportioning of the tuning 
means that by successive changes of connections 
each time one of the comparatively narrow fre 
quency-bands is put on the tuning dial So that 
a maximum part of the tuning dial is used. 

All narrow frequency bands, are, however, not 
equally wide and, apart from this, the frequency 
range that can be covered by the complete vari 
ation of the tuning members is not constant but, 
as Will be set out more fully, is dependent on the 
nature and the circuit arrangement of the tun 
ing members and on the value of the mean fre 
quency of the adjusted frequency region with 
the resuit that one of the comparatively narrow 
frequency bands can alone fill the entire tun 
ing dial, whereas the other frequency bands 
occupy a part only of the tuning dial So that the 
remaining part of the available Space remains 
unused. In addition, it is not necessary to use 
the entire width of the tuning dial for tuning 
in one narrow frequency band since the total 
width of all the narrow frequency bands is of the 
same order of magnitude as the width of the 
intermediate wave-region. 
The invention has for its object to provide an 

improved system for band-spread tuning with 
the avoidance of the drawbacks advanced here 
in before of known SystemS. 
The object of the invention is attained by 

arranging the dial divisions of two or more of 
the comparatively narrow frequency bands adja 
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cent each other and causing them to be trav 
ersed in succession by the same pointer. 
According to one embodiment of the invention 

the movement of the pointer relatively to the 
tuning dial ensues continuously and synchro 
nously with the movement of one or more tuning 
members which serve for tuning in the narrow 
frequency bands, said tuning members being so 
proportioned that the whole range of variations 
is necessary for successive turning in two or more 
bands and means being provided switching over 
the circuits in which these tuning members are 
included for passing over from one frequency 
band to the other. 
As an alternative, the whole or substantially 

the whole variation of one or more of the tuning 
members which are already persent in the re 
ceiver for tuning within a comparatively Wide 
frequency band may be used for Successive tun 
ing in two or more comparatively narrow fre 
quency bands. 

In these embodiments the means for Switching 
Over the circuits for the passage from One narrow 
frequency band to another may preferably be 
operated automatically upon movement of the 
tuning members which serve for tuning in the 
narrow frequency bands. 
In order that the invention may be clearly 

understood and readily carried into effect, it will 
now be described more fully with reference to the 
accompanying drawings, in which 

Fig. shows a receiver circuit with band 
Spreading in which adjustment to a given fre 
quency band is effected by including another 
fixed condenser in the oscillatory circuits to be 
tuned for each frequency band, tuning within 
the frequency band concerned being effected with 
the aid of variable condensers. 

Fig. 2 shows a receiver circuit with band 
Spreading in which band spread tuning is 
effiected with the aid of variable inductances. 
Similar parts of the circuit arrangements of Fig. 
1 and Fig. 2 are designated by like reference 
numerals. 
Fig. 3 shows a tuning dial according to the 

invention Suitable for band Spread reception. 
Fig. 4 shows a dial indicating device. 
Fig. 5 shows a circuit arrangement in con 

junction. With a turning dial in Which use is made 
for band spread reception in each oscillatory 
circuit to be tuned of a tuning condenser which 
is already present in the receiver and Which 
serves for tuning in comparatively wide fre 
quency-bands, for instance 500 to 1500 kcs./sec. 



2. 
Eigs. 6 and 7 show tWO Innechanical for S of 

construction according to the invention. 
In Fig. 1, designates a mixing valve to which 

a preselection circuit 2 and an oscillator circuit 
3 are connected. Each of these circuits con 
prises an inductance 4, a number of fixed con 
densers capable of being connected into circuit 
in succession by means of a switch 5 and a small 
variable condenser 6. The Switch 5 permits of 
the receiver being adjusted in succession to dif 
ferent frequency bands, whereas the condensers 
6 serve for turning the receiver in these frequency 
bands. Instead of using a number of fixed con 
densers which are connected into circuit in suc 
cession by means of a switch use may also be 
inade of a sliding-electrode condenser capable 
of being adjusted to each frequency band by 
press-buttons. By the intermediary of a band 
pass wave filter tuned to the intermediate fre 
quency, the anode circuit of the mixing valve 

is connected to the intermediate-frequency 
amplifier, detector and low-frequency amplifier 
of the receiver which are schematically repre 
Sented by 8. 
Simple calculation shows that the frequency 

range which is traversed during the complete war 
iation of the condensers S is approximately pro 
portional to the third power of the mean fre 
quency to which the oscillatory circuit is tuned so 
that, if all the frequency bands are assumed to be 
equally wide, traversing a frequency band having 
a high mean frequency involves a Substantially 
Smaller variation of the condensers S than trav 
erSing a frequency band having a low mean fre 
quency. Since the pointer of the tuning dial is 
Inechanically coupled to these condensers in Such 
nanner that the Whole dial is traversed during 
a complete variation of these coil densers the fire 
quency band having a high mean frequency will 
Occupy a much smaller part of the turning dial 
With this band spread circuit arrangement than 
the frequency band having a low mean frequency. 

Referring to Fig. 2 where tuning is effected to 
the center of the frequency bands, in a manner 
similar to that of the circuit arrangement of 
Fig. 1, whereas tuning within the frequency bands 
is effected by the variation of variable induct 
ances 9 included in the circuits 2 and 3, a calcu 
lation similar to the previous one shows that the 
frequency range which is traversed during the 
complete variation of the inductances 9 is ap 
proximately proportional to the mean frequency 
to which the oscillatory circuits are tuned by 
means of the fixed condensers and the switch 5. 
In this case also with the same assumption of 
equally wide frequency bands, traversing a fre 
quency band having a high mean frequency in 
Wolves a smaller variation of the inductances 9 
than traversing a frequency band having a low 
mean frequency, although in this band spread 
arrangement the differences are not so great as 
in the previous one. 

Since, moreover, the comparatively narrow fire 
quency bands are in fact not equally wide, the 
drawback of the ineficiently filled tuning dial is 
also experienced in the last-described form of 
Construction. 
According to the invention this may be ob 

viated in the manner already referred to in the 
opening part. 

Fig. 3, which shows a band spread tuning dial 
according to the invention, serves to illustrate 
this principle. 
In Fig. 3, , , , 2, 3 and is designate re. 

Spectively parts of a tuning dial which serve for 
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tuning in the 14 meter, 1.7 linetel, 29 incter, 25 
meter and 31 meter bands in view of which the 4. 
meter, 17 meter and 20 meter bands are continu 
Ous, as are the 25 meter and the 3i meter bands. 
Tuning to the stations indicated by the portions 
26 may be effected with the aid of a pointer 5. 
Intermediate the two extreme positions of the 
pointer 5 is the whole range of the tuning dial 
and also the whole variation of the tuning means 
that serve for band spread tuning. Now, part of 
this whole variation is used for tuning in the 25 
meter band 3 and the remaining part for tuining 
in the 31 meter hand A. The whole variation is 
also used for tuning in the 14 meter, the 17 ineter 
and the 20 meter bands jointly. When the pointer 
paSSes from the dial part 3 to the dial part 4 
the tuning means of the 25 meter band have to be 
changed-over or adjusted from the 25 meter 
band to the 31 meter band. When this is not 
effected frequencies are received which are lo 
cated outside the 25 meter band. Changing-over 
Or adjustment to a further frequency band may 
be effected, for example, by means of a switch 
which can be operated by hand or upoxn movement 
of the tuning condensers. In the case of Fig. 3 
Where two groups of frequency bands are located 
above each other on the tuning dial the limits of 
the bands do not occur at the same position of the 
tuning condensei's so that automatic band 
change becomes very involved. If the band 
change is effected by hand an indicating device 
must be provided to indicate to which frequency 
band the receiver is adjusted. This indicating de 
Vice may be constituted, for example, by a nim 
ber of Small dial-illuminating lamps each of 
which is capable of illuminating a, part of the 
tuning dial which is associated with a give fre 
quency band, Said lainps being connected into 
circuit alternately and synchronously with the 
band-changing device, such as the Switch 5 of 
Figs. 1 and 2 or the push-buttons, already men 
tioned in the description thereof, for adjustment 
to the desired frequency band. 

Fig. 4 shows such an indicating device in coin 
junction with the oscillatory circuit 2 of Fig. 1. 
A Switch 5 permits of the oscillatory circuit 2 
being tuned to three different frequency bands. 
These frequency bands correspond to the dial 
parts 6, 7 and 8 of the tuning dial. uning 
Within these frequency bands is effected by means 
of a variable condenser 6 which is mechanically 
coupled to the pointer 5 of the tuning dial. 
Upon a complete variation of the condenser 3 the 
pointer 5 traverses the whole tuning dial. The 
dial parts S, it and 8 are illuminated respec 
tively by small dial-illuminating lamps 9, 28 
and 2 which are connected to a winding of the 
mains transformer 23 through a switch 22. The 
SWitch 22 is mechanically coupled to the fre 
quency band Switch 5. In the position shown of 
the SWitches the dial part 3 alone is illuminated. 
When tuning within the frequency-band that cor 
responds to this dial part a part, only of the varia 
tion of the condenser 6 is used. As soon as the 
pointer 5 leaves the illuminated dial part is 
changing-over to the frequency-kand that cor 
responds to the dial part has to be effected, 
the lamp 9 being cut out of circuit, and the lamp 
29 connected into circuit. The remaining part 
Of the variation of the condensei 6 then serves 
for tuning within this frequency-baid. 

Fig. 5 shows a circuit arrangement of an oscil 
latory circuit suitable for band spreading in con 
junction with a band spread tuning dial, the dial 
parts that serve for tuning within the frequency 
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bands being all in a line. In this circuit arrange 
ment the whole or substantially the whole varia 
tion of One or more of the tuning members which 
are already present in the receiver for tuning 
Within a comparatively Wide frequency-band is 
used for tuning in succession in two or more com 
paratively narrow frequency-bands, the means 
for SWitching the circuits when passing from one 
narrow frequency-band to another being auto 
matically operated upon movement of the tuning 
members that serve for tuning in the narrow fre 
quency bands. 
The OScillatory circuit shown in Fig. 5 includes 

an inductance f4, a variable tuning condenser 
5 which is also used in tuning in a compara 

tively wide frequency-band, some fixed conden 
sers 6, 7, 8, which can alternately be con 
nected in Series with the condenser 5 by means 
of a switch 9 and some variable condensers 20, 
2, 22, 23, 24 which, by means of a Switch 
f25, can alternately be connected in parallel 
with the series combination of the condenser if 5 
and one of the fixed condensers. In this form 
of construction the two switches 9 and 25 
are mechanically coupled to one another and to 
an auxiliary switch 26. The switches possess 
five positions which correspond to the five com 
paratively narrow frequency-bands and the five 
dial parts into which the tuning dial is divided. 
In each of these positions one of the condensers 

5, 7, 8 and one of the condensers 20, 2, 
f22, 23, 24 is connected into circuit. The last 
mentioned variable condensers permit of the os 
cillatory circuit being tuned to the mean fre 
quency of each of the frequency-bands. 
condensers S, ffif, f f 8 alternately govern the 
capacity-variation of the condenser 5 connect 
ed in Series with one of these condensers. It 
is found that there is no need to connect an 
other Series condenser into circuit for each fre 
quency band. This form of construction offers 
the great advantage that separate tuning means 
for band-Spreading reception are not present but 
that the tuning condensers already present in 
the receiver may serve for this purpose so that the 
dial driving mechanism may remain unchanged. 
When the pointer 5 passes from one dial 
part to another a band-change must be effected 
Since otherwise tuning will be effected outside 
the frequency-band to which the receiver is in 
tended to be tuned; in other words, reception 
will be had in a frequency range other than in 
the range covered by the dial part with which 
the pointer cooperates. In the embodiment of 
the invention shown in Fig. 5 this band-change 
is effected automatically. For this purpose the 
mechanically coupled switches 9 and 25 are 
driven by a device f2T which may comprise, for 
example, a motor or a step magnet. The tuning 
dial is provided with a number of conductive 
Strips 30, 3, 32, 33, 34 which correspond 
in length to the successive dial parts O, , 2, 
3, 4 and which are connected respectively to 

the contacts of the auxiliary switch 26. Each 
of the frequency-bands corresponds to a different 
position of the switches 9, 25 and 26, to one 
of the strips 30 to 34 and one of the dial parts 
O to 4. The pointer 5 is alternately in con 

tact with one of the strips 30 to 34 and in 
the position, shown in the drawings, of the 
Switches and of the pointer it closes a cir 
cuit in which a relay 35 is included. This 
relay receives current from a source of cur 
rent (not shown) which is connected between 
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it interrupts the energizing circuit for the 
device 27. When the pointer 5 leaves the 
dial part and makes contact with the Strip 
32 the relay 35 becomes inoperative so that 

the device 2 starts to drive the Switches. As 
soon as the arm of the switch 26 reaches the 
contact which corresponds to the strip 32 the re 
lay 35 is energized so that the device 2 is cut 
Out of circuit, 
A switch 38 operated by the wavelength Switch 

ensures that the above-described device can Op 
erate in the case of band-spreading reception 
Only. 

Fig. 6 shows an embodiment of the invention 
in which for the purpose of obtaining band 
Spreading use is solely made of a mechanical con 
struction. This mechanical construction Con 
stitutes a connection between the tuning means, 
the operating knobs and the pointer drive of the 
tuning dial and comprises a lever 30 whose two 
ends can be shifted. 
Intermediate these two ends the driving mech 

anism of the pointer and of the tuning means 
are arranged at properly chosen points. In Fig. 
6 the tuning means are represented by a sliding 
electrode condenser 3 which, by means of a 
cord 32, is connected to the lever 30 at the piont 
33. The lever 30 and the sliding-electrode con 
denser 3 may also be gauged or interconnected 
by a connecting rod. The drive for the pointer 
comprises tWO drums 34 and 35 mounted on One 
shaft in view of which the Smallest 34 has run 
ning Over it a cord which on the One hand is 
coupled to the lever 30 at the point 36 and on 
the other hand is kept stressed by a spring 37. 
The pointer 38 is moved by a cord 39 running 
Over the drum 35. The lever 30 has tWO ends 
40 and 4. The end 40 is fixed to a rod 42 which 
is provided with a plate 43 acted upon by a num 
ber of push-buttons. One of these push-buttons 
is designated 44 in Fig. 6. Upon depression of a 
push-button the plate 43 and the rod 42 are shift 
ed against the action of a spring 55. The lever 
pivots at the end 4 which, prior to operating 
the push-buttons, is moved into a predetermined 
position. During this rotation both the sliding 
electrode condenser 3 and the tuning pointer 38 
are driven. The receiver can be tuned in this 
manner to a number of pre-selected stations sit 

50, uated, for example, in the medium wave band. 
The end 4 is coupled to a nut 52 which, by 

means of a Screw 54 driven by a tuning knob 45, 
can be pushed forward and backward. 

For reception with band spreading the band 
55 concerned is selected by moving the end 46 of 
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the terminals 36 and 37 and in this state 75 

the lever 30 into one of the positions 40, 50 or 
60 by means of one of the push-buttons. Sub 
Sequently, tuning in the band concerned can be 
effected by rotating the tuning knob 53. If, for 
example, the end of the lever 30 has been moved 
into the position 40 by means of the push-button 
4, the lever 30 can occupy all positions between 

the position 30 and the position 45, the end 40 re 
maining in place and the end 4 moving along 
the Screw 54. During this period the point, 36 
On the lever 30 where the pointer drive is se 
cured is shifted to the point AS and the pointer 
38 passes over the middlemost band-spreading 
dial 4. The point 33 on the lever 30 to which 
the drive of the sliding-electrode condenser 3 
is connected is shifted to the point 48. When 
the tuning knob 53 is then turned back entire 
ly and the end 40 of the lever 3 is moved into 
the position 50 by means of another push but 
ton (not shown), the point 36 on the lever takes 



4. 
up the place of the point S So that the end of 
the band-spreading dial 47 corresponds With the 
beginning of the band-spreading dial $9. A prop 
er choice of the point 33 on the lever 3 there 
fore permits of causing the band-Spreading dials 
A and 49 to be continuous. Upon rotation. Of 
the tuning knob 53 the continuous band-Spread 
ing dial 49 is traversed in this position 5 of the 
end 4.2. During the movement of the end li 
into position 5 the sliding-electrode condenser 
3 jumps, however, over to another value, as is 
apparent from the situation of the points 33, 48 
and 5. 
This construction eisures that the band 

Spreading dials are continuous, as is by no means 
the case With the capacity ranges. Within which 
the sliding-electrode condenser is altered during 
the tuning Operation within the bands, since 
these capacity ranges are Spaced apart similarly 
to the manner in Which the bands in which 
band-Spreading is used are spaced apart in the 
frequency spectrum. By choosing the point 33 
On the ever 30 it is possible to Select, the ratio 
between the width of the balind and the Spacing 
between tWO bands. The relative positions of 
the points 4, 5 and 6 can be established in 
accordance With the ratios of the nullial dis 
tances between the bands, whereas the choice 
of the point 38 on the lever 3 permits of ren 
dering the tuning dials continucus as far aS 
possible. 

Fig. I shows a further mechanical coinstric 
tion for obtaining band-Spreading. 
A Siding-electrode condenser is coinected 

to a shoe S3 by means of a rod 2. This shoe 
comprises a feeble incline 64 and a steep incline 
65. A rod 66 is arranged below the shoe 63 so 
as to be adapted to slide. This rod SS rests on 
two Snail rollers 6 and 63 and can be displaced 
by means of a tuning knob 69. The rod 35 has 
arranged in it a number of adjusting Screws , 
7 and 72 corresponding respectively with the 
frequency bands in Which band-Spreading is en 
ployed. The rod is also carries a pointer T3 
which, upon the rod $3 being displaced by means 
of the knob 69, passes over a number of sub-. 
stantially continuous turning dials it, 3 and 73 
corresponding with the said frequency bands. 
The shoe 83 is forced by a Spring (not shown), 
by means of one of its inclines, agains, one of 
the adjusting screws , , or 2, according to 
the position of the rod 63. 

Upon rotation of the tuning knob S3 the rod 
66 is displaced, so that the adjusting screw , 
which is shown engaging the feeble incline S4 
of the shoe 63, slides along this incline and thus 
enables the sliding-electrode condenser 8 to 
move a short distance. If the rod 66 is displaced 
to the right, the adjusting screw passes from 
the feeble incline 6, over to the steep incline 65 
of the shoe 3 So that the Sliding-electrode coin 
denser 6 slides quickly until the feeble incline 
64 engages the adjusting screw 2. Upon fur 
ther displacement of the rod 66 the sliding 
electrode codenser 6 slides slowly again. The 
pointer 73 is so adjusted relatively to the turning 
dials that slow novernent of the sliding-electrode 
condenser occurs when the pointer is over One 
of the tuning dials, whereas rapid ii overnent 
occurs when the pointer 3 is intermediate the 
tuning dials. 
The spacings between the tuning dials depend 

on the steepness of the incline S; it and 3 
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designate schematically the norinal turning dials 
and the associated pointer. The bands in 
which band Spreading is employed are desig 
nated by 9, 80 and 8. The pointer 73 noves 
slowly through these bands but rapidly through 
the intermediate parts of the tuning dial. Each 
Of the adjusting Screws I, and 2 is adjust 
able, So that each of the tuning dials A, 3 and 
5 can be rated separately. 
What We claim is: 
1. A radio receiver comprising at least, one 

tunable circuit and means for tuning said cir 
cuit over a wide frequency range, said range 
including a plurality of comparatively narrow 
frequency bands, means constructed and ar 
ranged to effect band spreading of Said table 
circuit for said narrow frequency bands, a sepa 
rate band Spread scale for each of said narrow 
frequency bands, and a common indicator 
pointer under the control of said turning means 
adapted to Successively traverse said band 
Spread Scales. 

2. A radio receiver as defined in claim 1, 
Wherein the pointer moves synchronously with 
the movement of the tuning means, said tuning 
means being So proportioned that the whole 
range of Variations is necessary for the succes 
Sive tuning in of two or more bands, and means 
tlinder the control of the pointer for conditioning 
the circuit to respond to appropriate frequency 
band. 

3. A radio receiver as defined in claim 1, 
Wherein substantially the whole variation of the 
tuning means utilized for tuning through a com. 
paratively Wide frequency band is used for the 
Successive tuning in of two or more compara 
tively narrow frequency bands. 

4. A radio receiver as defined its claim 1, 
Wherein the band spread means for switching 
the tunable circuit from one narrow frequency 
band to another are operated automatically up 
On movement of the tuning means which serves 
for tuning in said narrow frequency bands. 

5. A radio receiver comprising at least one 
tunable circuit and means for tuning said cir 
cuit over a wide frequency range, band spread 
means for Converting said tunable circuit to re 
Spond respectively to a plurality of compara 
tively narrow frequency bands within said range, 
a plurality of aligned band spread scales, one 
for each of Said narrow frequency bands, and a 
Connoll indicator pointer under the control of 
Said tuning means adapted to successively tra 
WerSe Said band Spread scales. 

6. A radio receiver as defined in claim 5, 
Wherein the band spread means comprises a 
plurality of condensers and switch means for 
Selectively connecting one of said condensers in 
Series and another in shunt to said tuning 
means, there being as many switch positions as 
there are band Spread scales, means for oper 
ating the band Spread switch means, and means 
under control of the indicator pointer for en 
ergizing Said operating means whereby the tun 
able circuit is automatically conditioned for re 
ception in the frequency band corresponding to 
the Scale with which the indicator pointer is in 
COOperative relation. 
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