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My invention relates to a visual indicating de 
vice for Signalling receiving apparatus and more 
particularly to a broadcasting station indicator 
and tuning device, and has for its principal object 
the provision of an improved means for visual 
station indication and tuning in such systems. 

Modern radio receivers, in particular those of 
the Superheterodyne type, have an extremely 
Sharp resonance curve. Receivers of this type 
and especially those which are equipped with 
automatic volume control, although yielding very 
Satisfactory reception when adjusted or tuned 
exactly to the carrier frequency of the transmit 
ting station, prove very difficult for the user to 
adjust, 
In Order to facilitate the adjustment, visual 

tuning devices, such as indicating instruments, 
have been proposed by means of which the exact 
resonance condition or tuning of a desired sta 
tion is ascertained by the objective observation 
of the maximum reading of a meter or similar 
device in place of the subjective tuning opera 
tion on the part of the operator by orally ascer 
taining the maximum volume of the receiving 
Signal. 
One object of my invention consists in the 

provision of a combined visual tuning and sta 
tion indicating device by which the adjustment, 
to optimum receiving condition of a radio set is 
greatly simplified. 
Another object of my invention consists in pro 

viding a tuning system considerably minimizing 
the inconvenience experienced due to inter-car 
lier noise pickup when tuning from one station 
to another station, in particular when using a 
receiver equipped with automatic volume control. 

Still a further object of my invention is to 
provide a combined index member for indicating 
the particular station to which the set is tuned 
and at the same time ascertaining the receiving 
field strength of the particular station to which 
the Set is tuned, resulting in greatly increased 
-ease of tuning and operation of the set on the 
part of the operator or broadcast listener. 
A more Specific object of my invention Con 

sists in the provision of a combined tuning and 
station indicator by which the station or fre 
quency, respectively, and the receiving field 
strength thereof are shown in their coordinate re 
lationship in the manner well known in coordi 
nate Systems, the station frequency being repre 
Sented along one coordinate dimension and the 
receiving field strength being shown by another 
coordinate dimension. 
My invention will be better understood when 

(CI. 250-40) 
considered in connection with the accompanying 
drawings showing some exemplifications and 
practical embodiments of a combined tuning and 
indicating device for radio receiving sets in ac 
Cordance with the invention. 

Further aspects and objects of the invention 
Will also become apparent from the description 
and its broad scope will be pointed out in the 
appended claims. 

Figure 1 shows one embodiment of a combined 
tuning and station indicating device according 
to the invention utilizing an electric lamp as an 
indicator. 

Figure 2 shows a modification of Figure 1 us 
ing an indicating instrument. 

Figure 3 represents a further modification of 
the invention utilizing an optical indicating and 
tuning means. 

Figure 4 shows a modification of an arrange 
ment according to Figure 3. 

Figure 5 illustrates still a further modification 
of a combined optical indicating and tuning de 
vice of the invention, and 

Figure 6 illustrates a further embodiment of 
the invention utilizing a gas discharge tube, as 
an indicator and tuning device in accordance 
With the invention. 

Similar reference numerals identify similar 
parts throughout the entire views of the draw 
ingS. 

It is well known in the art that an ordinary 
receiver without adjustable regeneration can 
only be tuned to a broadcast transmitter if the 
transmitter is modulated by speech or other sig 
nals. In order to enable tuning when the trans 
mitter is not modulated, it has become customary 
to transmit special intermission signals between 
successive broadcast programs. 
The adjustment and tuning may be greatly 

Simplified according to known methods in the 
art by providing an electric indicating or meas 
uring instrument which directly indicates the 
high frequency carrier wave or receiving field 
strength, respectively, produced by the transmit 
ter at the receiving station. In this latter case, 
exact resonance condition and tuning of the re 
ceiver can be ascertained by observing the max 
imum reading of the instrument. 
Such an indicating instrument which may be 

equipped with an optical indicator in place of 
the usual pointer moving over a scale, may be 
directly connected in the detector output cir 
cuit. However, it has been found to be of great 
er advantage, especially in connection with re 
ceivers featuring automatic volume control, to 
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2 
energize the indicating instrument directly by 
the anode current of an exponential or variable 
mu tube usually used in connection. With this 
type of receiver equipped with automatic vol 
lume control. Since the anode current of a Val 
riable mu tube is directly proportional to the re 
ceiving field strength or intensity of the carrier 
wave of a modulated signal, the reading of the 
instrument will be proportional to the receiving 
field strength of the particular transmitter pro 
duced at the receiving point and resonance tun 
ing of the receiver may thus be easily ascertained 
by observing the maximum reading of the instru 
meat. 

However, great difficulties have been expe 
rienced on the part of the operator or listener 
due to the necessity of observing a special indi 
cator, besides Watching the tuning scale indicat 
ing the Wave lengths, frequency, or other desig 
nation of the transmitting stations within the 
range for which the receiver is designed. 

In accordance With my invention, this incon 
venience is completely eliminated by the provision 
Of a combined receiving strength and station 
indicator in such a manner that the entire ad 
justment of the Set Inay be carried out in a 
purely Visual manner by observing a single Scale 
or similar indicating device. 

In accordance With my invention, I provide an 
index moving over a tuning scale or vice versa, 
or a stationary index cooperating with a moving 
scale and means whereby a physical characteris 
tic of said index varies in accordance with the 
tuning or variations of the receiving field 
strength in such a manner that the station and 
the tuning condition may be ascertained simul 
taneously by a single operation and a single 
Observation. 

In accordance with my invention, for the pur 
pose specified, the index moving over the tuning 
Scale or vice versa, or a stationary index coop 
erating with a moving tuning Scale, has a physi 
cal characteristic such as its brightness or lumi 
nosity when using an optical indication or its 
length in one dimension etc., which varies di 
rectly in proportion to the intensity of the car 
rier Wave or receiving field strength of the par 
ticular station received. 

Principally this variation of the index may be 
accomplished by a variation of the Width of a 
linear index or in the case of a luminous index 
by variations of its brightness or luminosity in 
Such a manner that the index becomes the bright 
er the higher the field strength of the received 
Station to Which the set is tuned. 
An improved result, however, is obtained by 

utilizing the movement or variation of the width 
of the index in a direction at right angles to 
the tuning or Wave length scale. In this manner, 
the receiving scale becomes a coordinate system, 
whose abscissa, indicates the frequency or sta 
tions to which the set may be tuned and whose 
ordinate represents the receiving field strength 
of the stations received. If the scale is of cir 
cular shape, a So-called polar coordinate rela 
tionship is obtained as is readily understood, 
otherwise, that is, when using a linear scale the 
coordinate system is of the rectangular type well 
knoWn. The field strength scale may be cali 
brated directly in microvolts field strength, pre 
wailing at the location of the receiver. However, 
in general a relative indication will be suffi 
cient, it being merely of importance to indicate 
the threshold of sensitivity of the receiver by a 
mark on the receiving strength ordinate. It is 

2,081,746 
understood that the ordinate or other variable 
characteristic of the index with stationary or 
fixed tuning of the receiver will indicate the re 
ceiving field strength variations of the particu 
lar transmitter produced by fading phenomena, 
Or any other effects. 

Referring now more particularly to the draw 
ings, I have shown in Figure 1. a translucent dial 
i of known design carrying a circular scale 3 
calibrated in wave length; that is, in the example 
shown from 200 meters to 500 meters comprising 
the broadcast range now in use. I have further 
more shown means for producing a luminous in 
dex comprising an electric lamp 4 having a linear 
filament 5. The filament is projected by means 
of a cylindrical lens 6 upon the scale 5, thus 
producing an image or linear index 3' of desired 
Width or sharpness. The filament 5 is supplied 
from the anode current of a variable mu tube 
used in the receiver (not shown for the sake of 
Simplicity). 

In this manner, the brightness of the filament 
Will vary in accordance with the high frequency 
Or carrier amplitude received. In order to pre 
Went a complete extinction of the lamp and to 
insure operation at the steepest and most favor 
able part of its operating characteristic, I have 
furthermore shown a biasing battery 8 in series 
With a variable resistor T for producing a biasing 
current resulting in an initial brightness of the 
filament 5 when no station is received. Thus, the 
anode current from the variable mu tube of the 
receiver is superimposed upon the current from 
battery 8, which latter may be adjusted to its 
most favorable value by means of the resist 
ance . 
While an arrangement as described in coin 

nection. With Figure 1 using variable degrees of 
brightness for operating the luminous index 
does not easily lend itself to calibration in car 
rier intensity or receiving field strength, I have 
shown an improved arrangement as illustrated 
by Figure 2 utilizing an electro-mechanically op 
erated index. Referring to this latter figure, I 
have shown a linear tuning scale 9 carrying the 
names or call letters of the transmitting stations, 
and an electric indicating instrument 6 which 
is arranged to be moved alongside the scale 9, 
Such as by means of guiding rods 9, and a 
cooperating driving system comprising a fric 
tion wheel, Wire and guiding pulley system 2, 
f3, 4, respectively, well known in the art for 
Operating tuning dials in radio receivers. It is 
understood that any other driving mechanism, 
Such as a rack and pinion arrangement, may be 
provided for moving the instrument 6 alongside 
the scale 9. The instrument 6 is again con 
Inected in the anode circuit of a variable mu tube 
of the receiver and is provided with a pointer 
A bent and constructed in the manner as shown 
and moving over the scale 9 at right angles 
thereto, as seen from the drawings. The guide 
rods ) and may be insulated and serve at 
the same time for Supplying the current to the 
meter 6. The greater the receiving field strength 
of the station to which the Set is tuned, the 
higher the pointer f will move in Such a manner 
that its upper point Will describe a curve as 
shown on the Scale 9 when the tuning condenser 
i5 Of the Set is varied frolin its minimum to 
Imaximum capacity by operating the tuning knob 
2 mounted on the condenser shaft and also me 
chanically connected with the friction wheel 
of the driving mechanism for the instrument 
E6. The maxima of the curve described by the 
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2,081,746 
pointer. I will then indicate the accurate tuning 
of the particular station marked on the scale. 

It is understood that the operation may be re 
versed in such a manner that the instrument 6 
is made stationary and that the scale 9 is moved 
alongside in a straight direction by a driving 
mechanism similar as described. 

It is also possible, in an arrangement ac 
cording to the invention as described, to mark a 
minimum field strength on the tuning Scale 9 
of the receiver as shown in Figure 6 equal to the 
minimum or noise level below which it is not 
desired to receive any stations and in this man 
ner the operator is at once apprised of the re 
ceiving condition of a particular station, with 
out being inconvenienced by trying a large num 
ber of Stations With the attendant annoyance 
due to noise pickup, especially as eXperienced in 
connection with sets equipped with automatic 
Volume control. 

Referring to Figure 3, I have shown a further 
constructional embodiment of the invention util 
izing a luminous indicator in place of the pointer 
of an electrical instrument as shown before. This 
figure again illustrates a tuning dial f carrying 
a circular scale 3, and means for producing a 
punctiform luminous index of constant luminoS 
ity and moving at right angles to the indicating 
scale. This point-like index is produced by means 
of a lamp indicated at T and a diaphragm 8 
With a small hole mounted in front of the lamp. 
The narrow light beam thus produced is then 
thrown upon a mirror 20 through an optical Sys 
tem, such as a condenser 9 as shown. The mir 
ror 20 is arranged to swing about an axis by 
being mounted directly upon the movable System 
of an indicating instrument 6 similar to the in 
strument as shown by Figure 2. In this manner 
the narrow beam is reflected upon the translucent 
dial, producing thereon a point-like luminous 
index which moves at right angles to the scale 
and With its deviation being directly proportion 
all to the strength of the carrier Wave or the re 
ceiving field strength, respectively, of the re 
ceiver applied to the instrument 6 such as 
through the anode current of a variable mu re 
ceiving tube. In this manner a polar coordinate 
curve is described by the punctiform light Spot 
on the receiving dial as shown, simultaneously 
indicating the receiving field strength and the 
Station to which the Set is tuned in a manner 
similar as described in connection with Figure 2, 

It is understood that any other arrangement 
may be provided for projecting a punctiform 
luminous spot upon a translucent dial as shown 
and that the light beam may be operated by any 
suitable operating arrangement varying in ac 
cordance with the intensity of the carrier wave 
or receiving field strength, respectively. 

Referring to Figure 4, this illustrates a fur 
ther embodiment differing from Figure 3 by us 
ing an electric indicating lamp similar to Figure 
1 but with constant brightness of the filament 5. 
The filament is again projected by means of a 
lens 6 to produce a linear luminous index 5' at 
right angles to the scale 3. I have furthermore 
shown means for varying the height of the index 
comprising a vane 2 acting as a shutter and 
Operated preferably from the movable system of 
the indicating instrument 6. In this manner 
the linear light beam produced by the filament, 
5 will be interrupted at variable lengths, depend 
ing on the intensity of the carrier or receiving 
field strength of the receiver in such a manner 
as to produce a linear luminous index at right 

3 
angles to the scale 3 whose height varies in pro 
portion to the intensity of the receiving carrier 
or receiving field strength of the receiver in a 
manner similar as described in connection with 
the preceding figures, resulting in a direct co 
Ordinate indication of Wave length and field 
strength of the individual Stations when tuning 
the receiver. 

Referring to Figure 5, this shows a similar ar 
rangement to Figure 4 with the exception that a 
linear Scale is provided in place of a circular 
scale shown by Figure 4. This figure further 
more has the advantage over Figure 2 in that it 
is not necessary to move the entire indicating 
System or tuning scale, respectively, as in the case 
of Figure 2. Referring to Figure 5, I have shown 
for this purpose a prism or other reflecting mem 
ber which is moved alongside the scale 9 by the 
driving mechanism operated directly in conjunc 
tion. With the tuning element such as the tuning 
condenser of the receiving set. The prism 22 
Serves to direct a linear light beam to the scale 9. 
The light beam is produced by the filament 5 of 
a lamp by means of a diaphragm with a slot-like 
opening 8, and condenser 9 in a manner sim 
ilar to Figure 4. The thus produced linear lu 
minous index at right angles to the scale is va 
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ried in its length by means of the shutter vane 
2 operated by the instrument 6 in exactly the 
Same manner as described hereinbefore. 
Another arrangement in which the invention 

may be embodied is shown by Figure 6. This fig 
ure differs from the preceding figures in that a 
luminous indicator and tuning device is used in 
place of an instrument and mechanical operation 
shown hereinbefore. For this purpose, I have 
shown a neon tube 23 or similar indicating de 
Vice Well known in the art for tuning radio re 
ceivers and comprising substantially a linear 
cathode 24 and anode 25. The cathode is usually 
connected to the plate of an R.F. or I.F. receiving 
tube in such a manner that the negative glow on 
the linear cathode will extend to variable lengths 
along the cathode in substantially direct propor 
tion to the receiving field strength of the re 
ceiver. Such a tube lends itself advantageously 
for use as a combined station indicator and tun 
ing device in accordance with my invention, as is 
well understood. 
To this end, I have again shown in Figure 6 

a lens 6 for projecting the linear glow on the 
Cathode 24 upon the translucent dial to act as 
an index for ascertaining the stations to which 
the set is adjusted on the one hand and for ob 
serving the receiving field strength as indicated by 
the height h of the glowing layer, on the other 
hand. I have furthermore indicated a mark at 
the index line 24' indicating the noise level h or 
threshold of sensitivity below which it is not de 
sired to receive any station, so that the operator 
is immediately apprised of the prevailing condi 
tions and the operation of the set is greatly sim 
plified and the annoyance due to noise pickup 
Substantially minimized. 

It is understood that the invention as described 
is subject to various modifications and varia 
tions and that special amplifying tubes may be 
provided between a variable mu tube and the in 
dicating system if necessary, The broad under 
lying idea of the invention as is understood con 
sists in the provision of a combined and cooperat. 
ing Station indicator and tuning device enabling 
the proper tuning and adjustment of a desired 
station with the greatest ease and by a single 
Operation and observation. 
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I claim: 
1. A visual tuning device for radio receiving 

sets comprising a translucent dial carrying a 
scale calibrated according to transmitting sta 
tions, means for projecting a punctiform lu 
minous spot upon said scale acting as an index 
mark for indicating the station received, and 
further means for moving said spot at right angles 
to said scale and to variable distances in accord 
ance with the input signal current produced by 
the station received to indicate the tuning to 
resonance of the receiver. 

2. A tuning device for radio receivers compris 
ing means carrying a wave length scale, indeX 
means cooperating with said scale to indicate the 
station being received, and further means for 
displacing said index variably relative to said 
scale and in accordance with the input signal 
current produced by the station being received to 
indicate the tuning to resonance of the receiver, 
said displacement representing a variable coordi 
nate to said wave length. Scale. 

3. A tuning device as claimed in claim 2 com 
prising means for indicating the signal current 
corresponding to a minimum receiving field 
strength level. 

4. A tuning device for radio receivers compris 
ing scale means calibrated according to trans 
mitting stations, means for producing an elongat 
ed index extending substantially transversely to 
and cooperating with said scale to indicate the 
station being received, and means for Varying the 
extension of said index from said Scale in ac 
cordance with the input signal current produced 
by the station received to indicate the tuning to 
resonance of the receiver. 

5. A tuning device for radio receivers compris 
ing scale means having graduations calibrated in 
transmitting stations, means for producing an in 
dex extending substantially transversely to and 
cooperating with said graduations for indicating 
ihe station being received, and means for varying 
the extension of said index in accordance With 
the input signal current produced by the station 
received to indicate the tuning to resonance of 
the receiver. 

6. A tuning device for radio receivers compris 
ing scale means having graduations calibrated a C 
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cording to transmitting stations, index means co 
operating with said scale means for indicating 
the station being received, and means for Wari 
ably displacing said index means substantially 
transversely to the scale graduations in accord 
ance with the input signal current produced by 
the station received to indicate the tuning to 
resonance of the receiver. 

7. A tuning device for radio receivers compris 
ing scale means having graduations calibrated a,c- 
cording to transmitting stations, index means co 
operating therewith for indicating the station be 
ing received, and means for varying a physical di 
mension of said index means in accordance with 
the input signal current produced by the station 
received to indicate the tuning to resonance of 
the receiver. 

8. A tuning device for radio receivers compris 
ing a translucent dial carrying a scale calibrated 
according to transmitting stations, means for 
producing a beam of light of linear cross-section, 
means for projecting said beam upon said Scale 
to produce a luminous index line thereon substan 
tially transverse to said Scale, and further means 
for varying the cross-sectional length of said 
beam in accordance with the input signal current 
produced by the station received to indicate the 
tuning to resonance of the receiver. 

9. A tuning device as claimed in claim 8 in 
which said last means is comprised of a shutter 
variably intercepting Said light bean. 

10. A tuning device as claimed in clain 5 in 
which said index means is comprised of a glow 
discharge tuning indicator producing a luminous 
column of varying length in accordance With the 
receiving current Strength produced by the sta 
tion received, and means for producing an image 
of said luminous column to serve as an index co 
operating With said Scale means. 

11. A tuning device for radio receivers compris 
ing scale means having graduations calibrated ac 
cording to transmitting stations, index means 
cooperating thereWith to indicate the station be 
ing received, and means for varying a geometric 
relation between said index means and Said Scale 
means in accordance with the input signal cur 
rent produced by the station received. 
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