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aWare 

Application August 12, 1935, Serial No. 35,87. 
13 Claims. 

This invention relates to radio receivers where 
in it is desirable to permanently adjust the re 
ceiver to receive signals on a plurality of differ 
ent frequency channels and to have some simple 
means for SWitching from one frequency channel 
to another. In a conventional system of this 
type, it is necessary to provide a plurality of tuned 
Circuits and means for SWitching from one cir 
cuit to another, or to provide means for varying 
the tuning of at least one circuit to correspond 
to the different frequency channels. 
The principal object of the invention is to 

provide novel means for this purpose; in par 
ticular the invention provides means which may 
be used in cooperation with a variable tuning 
element, by which said element may be approxi 
mately set in one of several positions, further 
tuned manually to the exact position desired and 
may easily be adjusted from one channel to an 
other. More specifically, the invention provides 
a mechanism which may be associated with the 
tuning element, which may be a variable con 
denser drive shaft, and which will permit the 
shaft to be rotated, stopped in approximate ad 
justed position and then manually set in accu 
rate adjustment. w 
The invention further provides means by which 

the acoustic output of the receiver may be cut 
off during the switching process so that silent 
switching may be obtained. 
The invention may be fully understood by ref 

erence to the accompanying drawings illustrat 
ing one embodiment, it being understood, how 
ever, that this disclosure does not limit the in 
Wention. 

In the drawingS: 
Fig. 1 is an end elevational view of the device; 
Fig. 2 is a side elevational view of the device; 
Fig. 3 is a face view of a disk assembly form 

ing a part of the invention; 
Fig. 4 is a sectional view along line 4-4 of 

Fig. 3; 
Fig. 5 is a sectional view along line 5-5 of 

Fig. 3; 
Fig. 6 is a perspective view of one of the ad 

justment members carried by the disk of Fig. 3; 
Fig. 7 is a face view of a switch which may be 

provided; and 
Fig. 8 is a diagrammatic illustration of a con 

ventional superheterodyne radio receiver hav 
ing the invention embodied therein. 
In Figs. 1 and 2 of the drawings, the invention 

is illustrated in a simple application thereof to a 
single variable or tuning condenser but it will 
be understood that the invention may be ap 

(C. 250-20) 
plied to a multi-condenser unit, for example, a 
unit having a plurality of condensers aSSOCiated 
With a single rotatable shaft. Referring to Figs. 
1 and 2, the condenser shown Inay be of con 
Ventional form comprising a Stationary frame 

carrying the Stationary condenser elements or 
plates and a rotating shaft 2 journaled in the 
end plates 3 and 4 of the stationary frame and 
Carrying the rotating elements or plates of the 
Condenser. In accordance with the present in 
Vention, there is provided a disk 5 mounted upon 
the drive shaft 2 adjacent the end plate 4 of the 
condenser unit. The disk 5, which may be 
formed of sheet metal or of any other Suitable 
material, preferably takes the form illustrated 
nore clearly in Figs. 3 and 4, the disk being 
formed in a manner to provide an annular chan 
nel portion 6 within which there are Seated lock 
ing members or plates 7, 8, 9 and 0. These 
plates are secured to the disk by screws Which 
extend through slots 2 provided in the disk. 
The Slots enable adjustment of the locking plates 
in desired positions upon the disk 5, the screws 

riding in the said slots during adjustment. 
Each of the locking plates is provided With an 

elongated hole or aperture 3 which is adapted 
to receive the tapered end 4 (see Fig. 5) of a 
locking pin 5 carried by the end plate 4 of the 
Condenser unit. The aperture 3 of each lock 
ing plate establishes a fixed adjustment position 
for the locking pin, thereby locking the rotor 
of the condenser in a desired range, but allows 
for limited manual adjustment thereof as Will 
be described more fully hereinafter. 
The pin 5 is slidably mounted within a hous 

ing 6 carried by the end plate 4 of the CO 
denser and a Spring 7 is arranged to Ul'ge the 
pin toward the disk 5, as clearly shown in Fig. 
5. The major axes of the elongated Openings 
3 lie on a common circle or circumference and 

the pin 5 is arranged so that its center is aligned 
With the Said circle or circumference. Thus when 
the tapered or beveled end 4 of the pin enters 
One of the openings f3, diametrically opposite 
points of the beveled end f4 engage the opposed 
radially spaced edges of the opening 3 at points 
8. The pin thus locks the disk 5 and the con 

denser shaft within a certain range, allowing ac 
Curate manual adjustment of the shaft within 
the range defined by the circumferential length 
of the opening 3, the pin riding in the opening 
during this manual adjustment. 
The locking plates are formed and arranged 

as clearly illustrated in Fig. 3 So as to provide 
overlapping arcuate portions 9 and 20 with the 
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2 
edges 2 and 22 of Said portions in Substantially 
abutting relation along the above-mentioned cir 
cle or circumference. By reason of this con 
struction, the pin 5 is enabled to ride along the 
locking plates from one of the apertures 3 to 
another of said apertures without Seating in any 
other aperture or space. It will be clearly Seen 
from Fig. 3 that as the pin rides from One aper 
ture to another, it rides along on at least one 
of the locking plates. It will be noted also that 
the particular formation of the plates and the 
disposition thereof in the channel 6, permits the 
location of the screws to one side as illus 
trated. The bevel or tapered surface of the pin 
serves as a cam surface enabling the pin to be 
moved readily away from disk 5 during adjust 
ment of the device from one position to another. 
As delineated more specifically below there may 

be certain frequency bands or channels which it 
is desired to select, which channels correspond 
to certain angular displacements of the tuning 
means. The locking plates may be adjusted by 
means of screws (Fig. 3) to hold the tuning 
means in the approximate positions required to 
select, the desired channels. It will be noted that 
the locking plates are shaped so as to fit in the 
annular channel of the disk 5, and are adapted 
to be moved to the desired angular position. With 
reference to the tuning shaft. As the Several 
frequency channels may require irregular loca 
tions of the locking plates about the disk, they 
are shown of different shapes and sizes. It will 
be understood, however, that in Some instances, 
the locking plates may be substantially alike in 
size and shape and in other instances they may 
differ in varying manners, depending upon the 
particular frequency bands or channels which 
it desired to select. In any case, in the preferred 
form of the invention, the sides of adjacent plates 
will overlap each other as clearly shown at 2 
and 22 of Fig. 3. The locking plates T and 0 
may have their ends turned out laterally as 
shown at 23 and 24 respectively to provide St.0pS 
for the pin 5, thus limiting the range of move 
ment of the device. 
In further accordance with the invention, there 

is provided a switch 25 which may be mounted 
upon the end plate 4 of the condenser unit and 
which comprises spring contact fingers 26 and 2. 
This switch is mounted in cooperative relation 
with the pin f 5, as clearly illustrated in Fig. 5, 
the switch being open as illustrated when the pin 
is seated in an aperture 3 and the contact finger 
2 being actuated by the pin to close the Switch 
when the pin moves out of the opening 3, as Will 
be obvious. Thus, the switch 25 is maintained 
closed While the device is being adjusted. The 
purpose of this switch is explained below. 
In Figure 8 is shown a wiring diagram of a con 

ventional Superheterodyne receiver in which the 
invention may be used; and, as the circuit is 
largely conventional, it will not be described in 
detail. It will be noted, however, that the input 
may be energized by any convenient Signal Source 
which night, for example, comprise a conven 
tional antenna and ground or which might com 
prise any other source of modulated carrier sig 
nais. The input signals are transferred to the 
first amplifier stage by means of a coupled tuned 
circuit which serves to select signals. Within the 
desired channel and to discriminate against un 
desired signals which may be in other channels. 
The first amplifier stage may comprise a con 
Ventional radio frequency stage or it may com 
prise a first detector-Oscillator as in a conven 

2,115,624 
tional superheterodyne receiver, in which case the 
frequency of the local oscillator may be adjusted 
by a second tuned circuit by means of which beat 
frequency oscillations of the intermediate fre 
quency may be obtained as is Well knoWn in the 
art. The tuned circuits of the intermediate fre 
quency amplifier also serve to discriminate be 
tween the desired signal and the undesired signals 
which may occur in other channels. For example, 
the input signal source e may comprise a plu 
rality of modulated carrier signals, the carrier 
frequency of the signals being different and oc 
curring in different frequency channels. For ex 
annple, one channel night comprise a carrier 
signal having a frequency of 400 kilocycles and 
having side bands extending 10 kilocycles in each 
direction so that tine channel Would extend from 
390 kilocycles to 40 kilocycles. The next or ad 
jacent channel might include a similar modulated 
carrier signal in which the carrier frequency was 
420 kilocycles, and in which the channel extended 
from 410 to 430 kilocycles. The tuned circuits of 
the input System. Would then be adjusted so as 
to transmit signals having a frequency within 
One channel but to discriminate against signals 
in the other channels. Further, the beat frc 
quency obtained from the first detector, for the 
Case of signals in the desired channel, Would co 
respond to the frequency to which the interme 
diate frequency amplifier is tuned. Whereas beat 
frequencies from other channels Would not corre 
spond to the intermediate frequency and would 
be rejected in that amplifier. The positioning 
means provided by the invention may be used 
With the tuning condensers associated with the 
tuned circuits to permit the proper positioning 
Of the Several conden Ser's SO as to receive signals 
Within one channel and to discriminate against 
signals of another channel. 
By providing a plurality of positions in which 

the tuning condensers may be fixed, Switching 
from one channel to another may be quickly and 
easily accomplished. It has been found, however, 
that due to slight variation with temperature, age 
and other factors, the precise adjustinent of the 
tuning element to receive a particular channel 
may vary slightly from time to time. The inven 
tion therefore provides for a slight movement of 
the tuning means Within the Selected channel. 
This precise adjustment may be made manually 
and may be accurately made by ear or by the 
use of any of the conventional tuning meters oper 
ating in automatic volume control circuits or 
similar Systems well known in the art. 

If desired, the Switch 25 described above may 
be connected between the adjustment arm 28 of 
the volume control device 29 and the grounded 
end of the volume control, as shown clearly in 
Fig. 8. By arranging the Switch as above de 
scribed, it is actuated simultaneously with the 
turning condenserS as indicated by the broken 
line representation of Fig. 8. It will be seen that 
the switches function to cut off the audio output 
of the receiver during the process of switching 
from one frequency channel to another. Furthel 
more, if the volume control device is so positioned 
in the circuit that no unidirectional current flows 
through the said device, the switching operation 
may be effected without introducing any annoy 
ing or undesirable clicking or bumping sounds in 
the audio output. Obviously, Switching might be 
obtained in other parts of the circuit. 

It will be seen from the accompanying illustra 
tions and the above description that the present 
invention provides a novel device for switching 
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2,115,624 
from one frequency channel to another and en 
abling precise and accurate tuning of the fre 
quency to the desired frequency channels. More 
over, the invention provides means for rendering 
the receiver inoperative while the switching op 
eration takes place, thus eliminating undesirable 
noise as above described. Although a specific em 
bodiment of the invention has been illustrated and 
described for the purpose of disclosure, it will be 
understood that various changes and modifica 
tions may be made without departing from the 
spirit and scope of the invention. 

I Cain: 
1. In a tuning device for an electrical carrier 

wave system, means for varying the tuning of 
said system from one carrier frequency to at least 
one other carrier frequency, means associated 
with said tuning means for positioning said tun 
ing means in predetermined adjustment, signal 
transfer means in said system, an impedance in 
said transfer means adapted to transfer said sig 
nals, means actuated by said positioning means 
for short-circuiting at least a portion of said in 
pedance during adjustment of said tuning means 
to a predetermined adjustment, and means for 
preventing the flow of unidirectional currents in 
said signal transfer means due to the short-cir 
cuiting of at least a portion of Said impedance 
during the adjustment of said tuning means. 

2. In a tuning device for an electrical carrier 
wave system, a supporting member, a plurality 
of elements adjustably carried by Said Support 
ing member and movable transversely relative to 
one another, a detent member arranged for Se 
lective cooperative engagement with said ad 
justable elements, and means for effecting move 
ment of one of said members with respect to the 
other of said members to bring said detent mem 
ber into cooperative engagement with a desired 
one of said elements, said elementS having COm 
plemental surfaces providing continuous engage 
ment of said detent member thereWith during 
the relative movement of said members regard 
less of the adjusted positions of said elements. 

3. In a tuning device for an electrical carrier 
wave system, a supporting member, a plurality of 
elements adjustably carried by Said Supporting 
member, a detent member arranged for selective 
cooperative engagement with said adjustable ele 
ments, and means for effecting movement of one 
of said members with respect to the other of 
said members to bring said detent member into 
cooperative engagement with a desired one of 
said elements, said elements having overlapping 
arcuate edge portions upon which said detent 
member rides during said movement. 

4. In a tuning device for an electrical carrier 
wave System, a Supporting member, a plurality 
of elements adjustably carried by Said Support 
ing member, a detent member arranged for se 
lective cooperative engagement With said ad 
justable elements, and means for effecting move. 
ment of one of said members With respect to the 
other of said members to bring said detent mem 
ber into cooperative engagement with a desired 
one of said elements, said elements having arcu 
ately arranged apertures for receiving said de 
tent member and Overlapping arcuate edge por 
tions aligned With said apertures for engagement 
with said detent member continuously during 
said movement. 

5. In a tuning device for an electrical carrier 
Wave system, a Supporting member, a plurality 
of elements adjustably carried by said supporting 
member, a detent member arranged for selective 

3 
cooperative engagement With said adjustable ele 
nents, and means for effecting movement of one 
of Said members With respect to the other of 
Said members to bring Said detent Imember into 
cooperative engagement with a desired one of 
said elements, said elements having arcuately ar 
ranged elongated apertures for receiving said 
detent member and overlapping arcuate edge 
portions aligned With said apertures for engage 
ninent With said detent member continuously dur 
ing Said movement. 

6. In a tuning device for an electrical carrier 
Wave System, a Supporting member, a plurality 
of elements adjustably carried by said support 
ing member and movable transversely relative to 
One another, a tensioned member arranged for 
Selective cooperative engagement with said ad 
justable elements, said elements having seating 
lineans for said tensioned member, means for ef 
fecting movement of one of said members with 
respect to the other of said inembers to bring 
Said tensioned member into cooperative engage 
linent With a desired one of said elements and to 
CauSe Said tensioned member to move to a seating 
position in the Seating means of said one element, 
means comprising Surfaces on said elements for 
maintaining said tensioned member in another 
position during the relative movement of said 
Inenbers, and means for rendering said system 
Operative or inoperative comprising a switch ac 
tuatable to opened and closed condition by said 
tensioned member during movement thereof to 
itS Said, positions. 

7. In a tuning device for an electrical carrier 
Wave System, a Supporting member, a plurality of 
elements adjustably carried by said supporting 
member, a tensioned member arranged for selec 
tive cooperative engagement with said adjust 
able elements, said elements having seating 
means for Said tensioned member, means for ef. 
fecting movement of one of said members with 
respect to the other of said members to bring 
Said tensioned member into cooperative engage 
ment With a desired one of said elements and to 
cause Said tensioned member to move to a seat 
ing position in the seating means of said one ele 
ment, means on said elements for maintaining 
Said tensioned member in another position dur 
ing the relative movement of said members, and 
means for rendering said system operative or 
inoperative comprising a switch actuatable to 
Opened and closed condition by said tensioned 
member during movement thereof to its said pO 
Sitions. 

8. In a tuning device for an electrical carrier 
Wave System, a Supporting member, a plurality 
of elements adjustably carried by said support 
ing member, a tensioned member arranged for 
Selective cooperative engagement with said ad 
justable elements, said elements having seating 
means for Said tensioned member, means for ef 
fecting movement of one of said members with 
respect to the other of said members to bring 
Said tensioned member into cooperative engage 
ment With a desired one of said elements and to 
CauSe Said tensioned member to move to a seat 
ing position in the seating means of said one 
element, means comprising complemental sur 
faces on Said elements for maintaining said ten 
Sioned member in another position during the 
relative movement of said members, and means 
for rendering said System operative or inopera 
tive comprising a Switch actuatable to Opened 
and closed condition by said tensioned member 
during movement thereof to its said positions. 
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9. In a tuning device for an electrical carrier 

Wave System, a Supporting member, a plurality of 
elements adjustably carried by said supporting 
member and movable transversely relative to one 
another, a detent member arranged for selective 
cooperative engageinent with Said adjustable ele 
Inents, means for effecting movement of one of 
Said members with respect to the other of Said 
members to bring said detent member into co 
Operative engagement With a desired One of Said 
elements, and means on said elements for pro 
viding a continuous surface over which said de 
tent member may ride during the relative move 
ment of said members regardless of the adjusted 
positions of Said elementS. 

10. In a tuning device for an electrical carrier 
wave System, a supporting member, a plurality of 
annularly arranged elements adjustably carried 
by said supporting member and movably annu 
larly relative to one another, a detent member 
arranged for selective cooperative engagement 
with said adjustable elements, means for ef 
fecting movement of one of said members with 
respect to the other of said members to bring said 
detent member into cooperative engagement with 
a desired one of said elements, and Ineans on said 
elements for providing a continuous Surface over 
Which said detent member may ride during the 
relative movement of Said members regardless of 
the adjusted positions of Said elements. 

11. In a tuning device for an electrical carrier 
wave system, a supporting member having an an 
nular channel therein, a plurality of elements 
slidably seated in said channel and adjustably 
carried by said member, a detent member ar 
ranged for Selective cooperative engagement with 
said adjustable elements, means for effecting 

2,115,624 
movement of one of said members with respect to 
the other of said members to bring Said detent 
member into cooperative engagement. With a de 
sired one of said elements, and means on Said 
elements for providing a continuous Surface Ovel 
Which said detent member may ride during the 
relative movement of said members regardless of 
the adjusted positions of said elementS. 

12. In a tuning device for an electrical carriei 
wave system, a detent member, positioning means 
having a plurality of spaced elongated recesses 
each adapted to receive Said member, and means 
for effecting relative movement between Said 
member and Said positioning means to bring Said 
member into cooperative relation with a selected 
One of said recesses, each of Said recesses being 
elongated along the path of travel of Said detent 
member during the tuning operation, thus defin 
ing a predetermined range of relative movement 
between said member and Said positioning means 
While said member is seated in the Selected re 
cess, whereby accurate tuning may be effected. 

13. In a tuning device for an electrical carrier 
wave System, a detent member, positioning means 
having an elongated receSS adapted to receive said 
detent member, and means for effecting relative 
movement between said member and said posi 
tioning means to bring said member into cooper 
ative relation with Said recess, said recess being 
elongated along the path of travel of Said detent 
member during the tuning operation, thus de 
fining a predetermined range of relative move 
ment between said member and said positioning 
means while said member is seated in said recess, 
Whereby accurate tuning may be effected. 

FREDERICK. A. EISENMANN. 
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