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‘9 Claims,

The present invention relates to improvements
in radio receivers, and more particularly to a de-
vice for simultaneously indicating visually all the
important operating conditions of a radio .re-
ceiver.

It is an object of the invention to provide a
non-mechanical tuning dial for a multi-band
radio receiver whereby the frequency band and
the frequency to which the radio receiver is tuned
is indicated visually without the use of g dial-
drive or similar mechanical expedients.

Another object of the invention is to provide a
novel arrangement for s1multaneously indicating
visually, the frequency band and the frequency
to which a radio receiver is tuned, whether the
receiver is properly tuned, and the intensity of
the incoming signal currents.

In some instances it is necessary to. make a
‘recording of the program material received. In
such cases, to obtain a satisfactory recording, it is
essential that the radio receiver be accurately
tuned and at the same time the intensity of the
program material (the audio intensity) be kept
within specified limits.

Itis therefore a further object of the invention
to provide a novel arrangement by which the in-
tensity of the program material is 1nd1cated vis-
ually 51multaneously with the above referred
operating conditions of the radlo receiver,

A still further object of the. 1nvent10n is to pro- 3

vide a tuning indicator Whlch is eﬂi(:lent and re-
liable in operation and which can, be assembled in
a radio receiver in g simple manner.

‘These and further chiects of the invention will
appear.as the speclﬁcatmn progresses.

In accordance with the JInvention use is made
of a cathode-ray type tube wherein the conditions
to be indicated are simultaneously manifested by
characteristic displacements and/or variations
in the intensity of’ the electron beam impinging on
the screen of the tube. More spemﬁcauy, by ap-
plying suitable Voltages_derlved from the radio
receiver, the electron beam of the cathode-ray
tube is made to deflect in 5 vertical direction to
predetermined positions correspondmg to the
“tuning band” to which the receiver is a,dJusted
.and to. deflect in a horizontal direction corre-
sponding to the frequency to wh1ch the receiver
is tuned. Furthermore, hy. controllmg the ver-
tical and horizontal size of the 1mage on - the
screen of the cathode-ray tube, the intensity of
the s1gnallmg currents and the intensity of the
program material is snnultaneously mdlcated

“The invention will be described -in greater de-
tail- with reference -to “the appended drawing
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forming part of the specification and in which:

Figure 1 is a frontal view of .a radio receiver
embodying the visual 1ndlcatmg device of the in-
vention.

Fig. 2.1s a circuit diagram. schematically illus-
trating the visual indicator of the invention i in its
use in g radio receiver.

Fig. 3 is a side view partly in cross-section

showing .a method of controlhng the effective-

ness of the visual indicator in accordarnce with.a
further feature of the invention.

Fig. 4 illustrates a modlﬁed arrangement for
controlling the effectiveness of the visual indi-
cator during “stand by” periods.

Referring to Fig. 1, the radio receiver shown
comprises as a visual 1nd1cator a cathode-ray
tube, the fluorescent screen of . Whlch is covered
w1th a transparent scale havmg markmgs corre-
sponding to the tumncr bands and. frequenmes to

‘which the receiver is adapted to be tuned. The

markings for the 1nd1v1dua1 “pbands” 1ndlcated
A, B,C, D, E are arranged vertmally with respect
to ea.ch other and each band is subd1v1ded hori~
zontally to mark the tumng frequenmes in con-
ventional manner.

For indicating the tuning band of the receiver,
the electron beam of the cathode-ray tube is
made to deflect in a vertical direction and .to
indicate the tuning frequency of the recelver, the
beam is made to deflect in a. horizontal dlrectlon
Slmultaneously, the size of the screen image pro-
duced by the electron beam is made to vary ver-

tically and horlzontally to Jndlcate respectwely,

the intensity of the signalling currents and the
intensity of the program ( audio) material. These
displacements and/or variations. of the. electron
beam in accordance with the preferred embodl-
ment of the invention have been mdlcated in
Fig. 1 by suitable legends.

The circuit arrangement shown in Fig. 2 illus~
trates one method by wh1ch control voltages may
be derived from a radio receiver for deﬂectmg the
electron beam of the cathode-ray tube to. produce
the visual indications above set forth “The cir-
cuit llustrated (shown partly in block form and
with non-pertinent Dportions omitted for” purposes
of simplification) is for a multi-band .super-
heterodyne receiver.

The signal currents received, for example, by
an antenna 108, are applied- to the tuning c1rcu1t
of a radio frequency ampliﬁer-converter 10
which includes inductances 124, 120, lzc A2d and
12e each mductance correspondmg toa uency

-band-of the: receiver, -and -an adjustabl “tuning
condenser | | for tuning the.receiver through each
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frequency band. The inductances 12 are selec-
tively placed in circuit by a switch 13 operated by
the band-change knob of the receiver. Similarly
condenser 11 is adjusted through its range by a
suitable tuning knob.

Within the amplifier-converter {6 the signal
currents are heterodyned with a locally generated
oscillation derived from a variable frequency os-
cillator which similarly comprises inductances
{6a, 16b, 16c, 16d and l6e corresponding to the
tuning bands of the receiver and an adjustable
tuning condenser 15 for adjusting the oscillator
frequency through its tuning range. A switch 17
ganged to the switch 13, selectively places the in-
ductances 16 in circuit. Similarly, and in ac-
cordance with known practice, the condenser 15
is ganged to and is simultaneously adjusted with:
the condenser if. :

The heterodyned signal voltage derived from
the amplifier-converter {0 is supplied through an
intermediate frequency (I. F.) fixed tuned ampli-
fler 18 to a transformer 28 having its primary
winding 21 connected across the output of the
I. F. amplifier and its secondary 22 connected to
a demodulator circuit for deriving the program
material from the signal currents. Semi-adjust-
able condensers 23 and 24 are connected across
the primary and the secondary windings respec-
tively of the transformer 20 to tune these wind-
ings to the I, F. frequency. - The demodulation of
‘the signal currents is effected by a diode rectifier
19 connected across the secondary 22 of the trans-
former 20 with the interposition of a load re-
sistor 25. A condenser 26 shunts the resistor 25
for filtering the I. F'. components from the out-
‘put voltage of the demodulator. As shown the
resistor 25 ig of the potentiometer type and there-
by serves as a volume control for the receiver,
the audio voltages being obtained from an ad-
justable tapping of the potentiometer and are

supplied to a suitable amplifier and loud-speaker

‘arrangement (not shown).
" For the visual indication of the tuning band,
‘tuning frequency, signal intensity and audio in-
tensity I provide a cathode ray tube 38 compris-
ing an envelope 31, a cathode 32 serving as a
soutce of the electron beam, a cathode heater 33,
‘4 control grid 34, and focussing electrodes 3§ and
36.  Foi deflecting the électron beam in a hori-
zontal direction there are provided horizontal de-
‘flecting electrodes 37 and 38, and for controlling
‘the path of the electron stream in a vertical di-
rection, vertical deflecting electrodes 39 and 48.
“The direct current voltage supply for the tube
may be derived from a potentiometer 41 connect-
ed to a suitable voltage sotirce (not shown) and
‘comprising individual resistor elements 42, 43, 44,
45, 46 and 47 connected in series. As shown, de-
‘flecting plates 37 and 39 are connected to the
positive end of resistor 42 and are maintained ab
ground potential with respect to the other elec-
trodes of the tube by being connected to the
“chassis of the radio receiver. Focussing elec-
‘trode 85 is connected to the junction of resistors
43 and 44, focussing electrode 38 is connected to
the junction of resistors 42 and 43 and cathode
.32 is connected to the junction of resistors 44
and 45. - R
Connections are provided at the junction of
_resistors 45—46 and 46—41 for purposes later to
be more fully pointed out. -

In accordance with the embodiment shown in
.Fig. 2 the cathode-ray tube 30 is made t0 indicate
“the frequency band and the tuning frequency of
‘the radio receiver by applying to the deflecting
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electrodes 31—38 and 35—40 voltages propor-
tional to these operating conditions of the radio
receiver. The voltage for deflecting the electron
beam vertically and thereby indicating the fre-
quency band of the receiver, is obtained from a
resistor 50 connected to a suitable voltage source
(not shown). Resistor 50 is grounded at its elec-
trical center and is provided with tappings cor-
responding in number to the number of the fre-
quency bands of the: receiver. By means of a

. switch 51 the deflecting electrode 40 is selec-

tively connected to the tappings of resistor 59 and
is made to assume predetermined voltage differ-
ences relative to electrode 38. In practice the
switch 51 is ganged to the band-change switches
13 and 17 and the vertical deflection of the elec-

- tron beam is simultaneously effected by the band-
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change knob of the receiver.

The voltage for deflecting the electron beam
in.a horizontal direction to thereby indicate the
tuning frequency of the receiver, is obtained from
a potentiometer 150 connected to a suitable volt-
age source (not shown) and grounded at its elec-
trical center. By varying the position of the arm
151 of the potentiometer simultaneously with the
tuning condensers i1 and i5 by means of a com-
mon control, a progressively negative or positive
potential is applied to the deflecting electrode 38
relative to the electrode 37 causing the beam to
move in a continuous manner across the screen
of the cathode-ray tube.

For indicating the intensity of the signal source
and the proper tuning of the receiver, a voltage
proportional to the 1. F. voltage is applied to the
vertical deflecting electrode 40 relative to the elec-
trode 38, said voltage being derived from a con-
nection to the high-potentia] side of the primary
2{ of I. F. transformer 20 and being applied to
electrode 40 through an isolating condenser 153.
A resistor 154 is connected in the lead between
the electrode 48 and the arm of switch 5 and
serves to prevent short-circuiting of the I. F. volt-
age t0 ground through the resistor 8§0. As will
readily appear, the I. F. voltage appearing at the
input to the transformer 20 is proportional to
both the signal strength of the signal current and
the proper tuning of the receiver and these oper-
ating conditions are indicated by the length of the
vertical line traced by the electron beam on the
screen of the cathode-ray tube whereby the longer
the line the greater the signal strength and/or
the more correct the tuning of the receiver.

" For indicating the intensity of the audio out-
put of the receiver a voltage proportional to the

‘audio voltage is applied to the horizontal deflect-

ing electrodes 31—38, sald voltage being obtained,
for example, by connecting the electrode 28 to
the movable arm of the potentiometer 25 through
an isolating condenser 180. Short-circuiting of
the audio voltage to ground through the potenti-
ometer 150 is prevented by means of resistor 161
connected. in the lead between the electrode 38
and the arm of the potentiometer 150.

In accordance with a further feature of the
invention the cathode-ray tube is made effective
only during tuning periods and remains ineffec-

“tive during “stand-by” periods i. e. during periods

when obsérvation of the operating conditions of

‘the receiver is unnecessary. More particularly,

during periods of observation a contro]l voltage
of relatively low negative value with respect to
the cathode 32 is applied to the control grid 34.
During “stand-by” periods a control grid voltage
of relatively large negative value relative to the
cathode is applied to the grid. 34 thereby effec-
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tively blanketing the electron beam or at least
greatly diminishing its intensity during such
stand-by periods. For this purpose the control
grid 34 is selectively connected to one or the other
of the junctions between resistors 45—46 and
46—41 by a switch 1710.

Switch 170 may comprise (see Fig, 3) fizxed con-
tact members 200 and 281 connected to the junc-
tion ‘of the resistors 45—46 and 46—47 and a
movable switch arm 202 connected to the con-
trol grid 34. As shown, arm 202 is pivoted at
203 and at its driven end is provided with a yoke
204,

Switch (70 is actuated by axial displacement of
the tuning knob 210 of the radic receiver said
displacement being transmitted to the switch by
a shaft 209 to which the knob is affixed and a
collar 205 positioned on the shaft and engaging
the yoke 204.

In operation, the switch is normally maintained
in the “stand-by” position at which time the arm
202 is connected to contact 209 and the electron
beam is blanketed by the relatively large negative
voltage so applied to the control grid 34 of the
cathode-ray tube from the junction of resistors
45—41.

To apply a relatively low negative potential to
the control grid during the tuning periods, the
arm 202 is connected to contact 204 said connec-
tion being effected by axially displacing the tun-
ing knob simultaneously with the retation thereof
incidental to the tuning operation.

For mainfaining the switch in its normal
“stand-by” position there is provided on shaft
209 a compression spring 241 one end of which
abuts against a fixed support 2i2 secured to the
chassis of the radio receiver and the other end
of which abuts against a collar 213 provided on
the shaft.

Shaft 208 is formed with an annular groove 21 4,
within which is retained a driving cord 245 for
actuating the tuning condensers 1 and {5 and
the potentiometer 159.

In Fig. 4 there is shown another method of
making the cathode-ray tube effective during tun-
ing periods and ineffective during “stand-by”
periods. In the method shown in Fig, 4 an oscil-
lator supplies a negative voltage to the control
grid of the cathode-ray tube during stand-by
periods thereby blanketing the electron beam
during such periods. The oscillator shown com-
prises a discharge tube 249 having an anode 258,
a cathode 25! and a grid electrode 252 connected
in feed-back relationship to a fixed tuned reso-
nance circuit comprising an inductance 253 and a
condenser 254. A grid leak 255 shunted by 2 grid
condenser 250 is connected in series with the
tuning inductance and the grid electrode 252 and
provides the normal operating negative bias volt-
age of the oscillator which bias voltage is applied
to the control grid 34 of the cathode-ray tube
through a resistance-capacity filter 256—257.
Connected to the high potential side of the reso-
nance circuit 253—254 is a metal knob 261 serving
for the tuning of the radio receiver.

The operation of the control system shown in
Fig. 4 is as follows:

During “stand-by” periods, the oscillator devel-
opes a relatively large negative voltage at the grid
232. This voltage is applied to the control grid
34 thereby blanketing the electron beam of the
cathode-ray tube. However, when the tuning
knob 261 is grasped incidental to adjusting the
frequency of the radio receiver, the hand capacity
50 Introduced, so loads the oscillator that it ceases
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operation. Immediately thereupon, the negative
voltage developed at the grid 252 is diminished
and -consequently the negative voltage applied to
the control grid 34 is also diminished thereby per-
mitting a greater intensity of the electron beam
of the cathode-ray tube. When the receiver has
been tuned properly to the desired frequency and
the tuning knob is released, the oscillator is again
made operative and a large negative voltage is
again applied to the control grid of the cathode-
ray tuning indicator.

While I have described my invention in a spe-
cific embodiment and by a specific example, T do
not wish to be limited thereto for obvious modifi-
cation will appear to those skilled in the art with-
out departing from the spirit and scope of the
invention.

What I claim is:

1. A visual indicating system far a multi-band
radio receiver, comprising a cathode-ray tube
having a fluorescent screen, and electron beam
producing elements, means to deflect the electron
beam along one axis of the flucrescent screen in
incremental steps corresponding to the tuning
bands of the radio receiver and means to deflect
the electron beam along an axis perpendicular to
said first axis in an amount corresponding to the
tuning frequency of the radio receiver, said first
means being actuated simultaneously with means
to change the tuning band of the receiver and
said second means being actuated simultaneously
with means to tune the radio receiver through its
frequency bands. :

2. A visua] indicating system for a multi-band
radio receiver, comprising a cathode-ray tube
having a fluorescent screen, an electron beam pro-
ducing elements and deflecting electrodes for de-
flecting the beam in a vertical and horizontal
manner, a voltage source connected to the vertical
defiecting electrodes and a voltage source con-
nected to the horizontal deflecting electrodes,
means to vary the voltage applied to the vertical
deflecting electrodes in an incremental manner
to deflect the electron beam along the vertical
axis of the fluorescent sereen in incremental steps
corresponding to the tuning bands of the radio
receiver, and means to vary the voltage applied
to the horizontal deflecting electrodes in a con-
tinuous manner to deflect the electron beam along
the horizontal axis of the fluorescent screen in a
continuous manner, said first voltage varying
means being actuated simultaneously with means
to change the tuning band of the receiver and
said seccnd voltage varying means being actuated
simultaneously with means to tune the radio re-
ceiver through its frequency bands.

3. A visual indicating system for a multi-band
radio receiver, comprising g cathode-ray tube
having a fluorescent screen, an electron heam
producing elements and deflecting electrodes for
deflecting the beam in a vertical and horizontal
manner, a voltage source connected to the ver-
tical deflecting electrodes and g voltage source
connected to the horizontal deflecting electrodes,
means actuated simultaneously with means to
change the tuning band of the receiver to vary
the voltage applied to the vertical deflecting elec-
trodes in an incremental manner to deflect the
electron beam along the vertical axis of the
fluorescent screen in incremental steps corre-
sponding to the tuning bands of the radio re-
celver, means actuated simultaneously with
means to tune the radio receiver through its fre-
quency bands to vary the voltage applied to the
horizontal deflecting electrodes in a continuous
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manner to deflect the electron beam along the
horizontal axis of the fluorescent screen in a con-
tinuous manner, and means to superimpose on
one of said deflecting voltages a voltage propor-
tional to the amplitude of the signalling currents
of the radio receiver. -
4. A visual indicating system for a multi-band
radio receiver, comprising -a cathode-ray tube

having a fluorescent screen, an electron beam

producing elements and deflecting electrodes for
deflecting the beam in a vertical and horizontal
manner, a voltage source connected to the ver-
tical deflecting electrodes and a voltage source
connected to the horizontal deflecting electrodes,
means actuated simultaneously with means to
change the tuning band of the receiver to vary
the voltage applied to the vertical deflecting elec-~
trode in an incremental manner to deflect the
electron beam along the vertical axis of the fiuo-
rescent’ screen. in incremental steps correspond-
ing to the tuning bands of the radio receiver,
means actuated simultaneously with means %o
tune the radio receiver through its frequency
pands to vary the voltage applied to the hori-
zontal deflecting electrodes in a continuous man-
ner to deflect the electron beam along the hori-
zontal axis of the fluorescent screen in a continu-
ous manner, means to superimpose on the ver-
tical deflecting voltage a voltage proportional to
the amplitude of the signalling currents of the
radio receiver, and means to superimpose on the
horizontal deflecting voltage a voltage propor-
tional to the audible output of the radio receiver.

5. A visual indicating system for a multi-band
radio receiver, comprising a cathode-ray tube
having a fluorescent screen, an electron beam
producing elements and abt least two pairs of
relatively perpendicular deflecting elements,
means actuated simultanecusly with means to
change the tuning band of the receiver for de-
flecting the electron beam along one axis of the
fluorescent screen in incremental steps corre-
sponding to the tuning bands of the radio re-
ceiver, means . actuated simultaneously with
means to tune the radio receiver through its fre-
quency bands for deflecting the electron beam
along an axis perpendicular to said first axis in
an amount corresponding to the tuning fre-
quency of the radio receiver, and means for
selectively blanketing the electron beam during
stand-by periods and rendering the system sub-
stantially ineffective during said periods.

6. A visual indicating system for a multi-band
radio receiver, comprising a cathode-ray tube
having & fluorescent screen, an electron beam
producing elements, a control grid for the elec-
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tron beam and relatively perpendicular deflect-
ing elements, means actuated .simultaneously
with means to change the tuning band of the re-
ceiver for deflecting the electron beam along one
axis of the fluorescent screen in incremental
steps corresponding to the tuning bands of the
radio - receiver, means actuated simultaneously
with means to tune the radio receiver through
its - frequency bands for deflecting the electron
beam along an axis perpendicular to said firse
axis in an amount corresponding to the funing
frequency of the radio receiver, a voltage source
for applying a substantially large negative po-
tential to said control grid to selectively blanket
the electron beam during stand-by periods, and
means actuated by the tuning member of the
radio receiver to diminish the negative potential
of the voltage applied to the control grid during
tuning periods of the radio receiver.

7. In the method of the operating a visual in-
dicating system for visually indicating operating
conditions of a radio receiver by means of a cath-
ode ray tube, selectively making the system effec-
tive during tuning periods of the radio receiver
and blanketing the electron beam of the cathode-
ray tube during stand-by periods. :

8. In o visual indicating system for visually
indicating operating conditions of a radio re-
ceiver by means of a cathode-ray tube having an
electron beam producing elements, a control
electrode for the electron heam and relatively
perpendicular deflecting elements, a voltage
source, a switch member actuated simultaneous-
ly with means to tune the radio receiver through
its tuning bands, said switch member selectively
applying a relatively high negative potential
from the voltage source to the control electrode
in its non-actuated position and applying a sub-
stantially low negative potential to the control
electrode in its actuated position.

9. Tn a visual indicating system for visually
indicating operating conditions of a radio re-
ceiver by means of a cathode-ray tube having
electron beam producing elements, a control grid
and relatively perpendicular deflecting elements,
means to selectively make the system effective
during tuning periods of the radio receiver and to
blanket the electron beam during stand-by
periods, said means comprising a source of oscil-
lations including means to develop a substan-
tially high negative voltage, means to apply the
negative voltage to the control grid of the cath-
ode-ray tube, and means associated with means
for tuning the radio to render said source of os-
cillations inoperative during tuning periods.

. LOISIUS J. A, vaNn LIESHOUT.



