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Patented June 28, 1949 2,474,387 

UNITED STATES PATENT OFFICE 
WIBRATING REACTANCE PANORAMIC 

RADIO RECEIVER, 
Marcel Wallace, New York, N. Y., and Horace G. 

Miller, Belleville, N.J., assignors, by mesne as 
signments, of one-half to Marcel Wallace, New 
York, N. Y., doing business as Panoramic Lab 
oratories, New York, N. Y., and one-half to 
Panoramic Radio Corporation, New York, N.Y., 
a corporation of New York 

Original application July 17, 1941, Serial No. 
402,822, now Patent No. 2,381,940, August 14, 
1945. Divided and this application December 
11, 1943, Serial No. 513,895 

(Cl. 250-20) 6 Claims. 
1. 

This application is a division of our co-pending 
application Serial No. 402,822, filed July 17, 1941, 
for "Method and apparatus for simultaneous 
aural and panoramic radio reception,' now Patent 
No. 2,381,940, issued August 14, 1945. 
In patents to Marcel Wallace No. 2,279,151, 

issued February 7, 1942, for “Panoramic radio 
receiving system,' No. 2,273,914, issued February 
24, 1942, for “Radio navigation system' and No. 
2,312,203, issued February 23, 1943, for “Radio 
beacon and panoramic reception system,” in Mar 
cel Wallace pending application Serial No. 357,- 
814, filed September 21, 1940, for “Radio altirn 
eter and panoramic reception system,' now Pat 
ent No. 2,378,604, issued June 19, 1945, and in 
Our co-pending parent application Serial No. 402,- 
822, there are disclosed various types of pano 
ramic receivers and various uses therefor. This application is related to said patents and 
patent applications in that it discloses a structure 
for use in Such panoramic systems. 
The object of this invention is to provide a 

simplified structure for use in panoramic receiver 
Systems. 
A feature of this invention is the provision of 

one or more vibrating reactances for tuning an 
oscillator or an amplifier circuit, or both, peri 
Odically Over a range of frequencies for pano 
ramic reception. Such vibrating reactances may 
also be used for simultaneously tuning a plu 
rality of panoramic channels when used simul 
taneously for displaying different portions of the 
frequency spectrum as disclosed in our parent 
application. 
In the drawings, 
Figure 1 is a side elevation of the structure 

of a vibrating condenser for use in my inven 
tion. 

Figure 2 is an end view of the structure of 
Figure 1; 

Figure 3 is a top sectional view of the struc 
ture of Figure 1 along the lines 3-3 thereof; and 

Figure 4 is a circuit diagram of a panoramic 
adapter for a radio receiver, using a synchronous 
vibrating condenser as shown in the other figures, 
and 

Figure 5 is a partial circuit diagram and sche 
matic illustrating the use of a vibrating induct 
ance. In the prior patents and patent applications 
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2 
above referred to, there are disclosed various 
methods and apparatus for panoramic radio 
reception, that is, simultaneous display on the 
screen of a cathode ray tube of a band of fre 
quencies which may contain a number of Signals, 
each of which will indicate its presence by a 
trace on the screen. This is accomplished by 
a sweep circuit which applies sweep Voltage to 
the horizontal deflecting plates of a cathode ray 
tube, and by periodically tuning an input circuit 
of a radio receiver above and below a mid fre 
quency in synchronism with the Sweep voltage, 
and applying the detected signal to the vertical 
deflecting plates of the cathode ray tube. 

If a synchronous vibrating reactance, such as 
a condenser, is used to vary the frequency of 
tuning, the apparatus of a panoramic receiver 
may be greatly simplified. 
In Figures 1 to 3 I have shown such a vibratory 

condenser. Alternating current is fed into the 
exciting coil 6 through leads 66, 67. A soft 
iron core or a permanent steel magnet 69 inserted 
in this coil creates an alternating magnetic field 

A vibrating steel reed 6 ? is placed 
in this field. This will vibrate in step with the 
magnetic forces produced and will be attracted 
and repulsed in synchronism. By using a soft 
iron core, the number of vibrations will be equal 
to double the frequency of the Voltage applied, 
Whereas by using a permanent magnet core the 
magnetic field is neutralized during half of the 
time, and the number of vibrations is equal to 
the frequency of the alternating current. The 
reed 6 is fastened in the base of 64 of the instru 
ment by means of block 7, and on the free end 
one or more parallel condenser plates 62a, b, c, 
are mounted normally to its surface. These con 
stitute the moving armature of a capacitor. The 
other armature is fixed and consists of stator 
plates 63a, b, c, d, which are insulated by means 
of insulating block 65. The dimensions and 
weight of the reed and moving armature are so 
proportioned that its natural period of resonance 
is very nearly that at which it is made to vibrate. 
This reduces the required amount of exciting 
power in the coil 60. This period is adjustable 
by means of a screw 68 mounted on the extreme 
end of the reed, which varies slightly its effective 
length. We find it advantageous to slightly damp 
en the vibrating reed by, for example, inserting a . 



2,474,387 3. 
sheet of rubber 20, between the base 35 and block 
T. While this arrangement requires a little in ore 
driving power, the amplitude and phase reiation 
ship with the driving A. C. voltage remail inore 
nearly constant even if the frequency of the A. C. Varies noticeably. 

aligure i shows in full lines the reed in Station 
ary position corresponding to capacity Co, and in 
dotted lines the reed in extreme vibrating posi 
tions, corresponding to capacities Cmax and Cmin. 
It can be seen that it is possible to nake this 
variation equal in each direction 

(Cmax-Co=Co-Cmin) 
or to give, according to the shape of the piates, 
any desirable variation of capacity Wei'SuS ampli 
tude of vibration. Thus we can periodically tune 
a circuit equally above and below a giver center 
frequency, making Fmax-Fo=Fo-min. Such a 
condenser will vary in step with the A. C. Voltage 
applied. In case of a sine wave, its instantaneous 
velocity will also vary according to a Sine Wave. 
The velocity is lowest, passing through Zero, at 
the extreme ends corresponding to capacities 
Cmin and Cmax and it is the highest in the central 
position corresponding to capacity Co. This max 
imum velocity Vmax=rV, in which W is the aver 
age velocity, corresponding to the frequelcy of 
the Sine Wave. 

Figures 2 and 3 show respectively an end view 
and top view of the alternating condenser. 
Such a condenser may be used to replace the 

reactance tube used to vary the frequency of a 
panoramic oscillator in the above ineratio.ed 
patents and applications, for example the Con 
denser 59 in Figures 6 and 7 of our parent ap 
plication. In this case, there is no need of the re 
actance tube 23 in those figures. The design can 
be still further simplified by eliminating the sa, W 
tooth sweep voltage generator and its amplifier. 
The horizontal deflecting element 43 (Figure 4) 
of the cathode ray oscillograph can be then en 
ergized directly with the A. C. current from the 
Sare source which energizes the Synchronolls 
vibrating condenser, as will be shown in Figure 4. 
Iue to the fact that the motion of the con 

denser is reciprocating, it is sometimes difficult 
to make the capacity and SWeep Voltage Varia 
tions identical. In other words, there may exist 
a variable phase difference between the sine Wave 
producing the capacity variations and that pro 
ducing the Sweep on the screen; this phase dif 
ference may change as the reed noves toward 
the coil, or away from the coil. Such a change 
Will cause the image on the Screen to appear 
blurred or double. 

lin order to avoid this condition, this phase 
difference must either be corrected or one half 
cycle of the image must be blanked out. This 
may be done by applying on the grid of the 
cathode ray tube in Synchronism a blanking po 
tential during each half cycle of sweep. This 
Will be shown in Figure 4. 
The advantage of the Synchronous vibrating 

condenser is the great simplicity it affords for 
making a panolamic receiver. By inserting a 
voltage controlling device in the exciting coil 6), 
the amplitude of the vibration may be so varied 
that it is possible to cover wider or narrower 
Visual bandwidths at Will, such bandwidths ex 
tending equally above and below a fixed fre Cuency. 

Due to the fact, however, that the instantane 
ous velocity of the reed varies, the resolution will 
be unequal, the maximum resolution being shown 
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4. 
at the extremities of the screen and the lowest 
resolution in the center. 
Such a vibrating condenser, with a cathode ray 

oscillograph, may constitute a simple attachment 
to any ordinary type of receiver which will be 
come a panoramic type receiver, or aural recep 
tion receiver, at will. Such an attachment is 
referred to in the claims as a panoramic adaptor. 

Figure 4 shows the essential parts of Such a 
combination. 5 represents a conventional radio 
receiver having a manually tunable condense 6. 
In parallel with this condenser is connected a 
vibrating condenser 62-63. The exciting coil 
voltage is derived from the secondary of a 
power supply transformer through a SWitch 8 
and a potentiometer 79. This controls the 
amplitude swing of the vibrating reed 6. The 
output of the receiver is connected to an aui'al 
device 86, and a switch 85 is provided for inter 
rupting its operating when the Vibro-coldenser 
is in operation. Switches 78 and 85 may be 
operated simultaneously: when one is 'On' the 
other is 'off' and vice-versa. The vertical defiect 
ing element 42 is also connected to the output 
of the receiver (detector or audio frequency am 
plifier). The horizontal element 43 is connected 
to the secondary 80 of the power supply trans 
former, through a phase shifting bridge 83-84, 
which shifts the phase by 90°. This is necessary 
because the vibration of the condenser varies i 
phase with the current variation which is 90° out 
of phase with the voltage variation. Fron the 
same power Supply voltage the blanking Wave IS 
supplied to the grid 88 of the cathode ray tube 
through condenser 89, as described above. 
The controls 79 and 6 may be ganged together 

if desired, and the value of the potentionnetter 
9 may be made such as to maintain a Sub 

stantially constant visual bandwidth as the con 
denser 76 is rotated from minimum to maximum. 
Several vibrating reactances may be connected 

in a panoramic receiver, having more than one 
tuning condenser. By applying the excitation 
voltage from a common source, at the same 
voltage and phase, all vibrating reactances will vibrate in synchronism. 
What has been said about a vibrating condenser 

may be said about a vibrating inductance. In 
stead of moving the armature of a capacitor the 
reed may move one or several iron cores in one 
or several coils. The combination of a variable 
capacitor 76 for manually tuning the receiver, 
With a periodically varying inductance has the 
advantage that the visual bandwidth W varies 
proportionally directly with the frequency rather 
than to the cube of the frequency as in the use 
of a vibrating condenser. This proves important for special applications. 
This is illustrated in Fig. 5, in which the circuit 

Will be the same as Fig. 4, which is repeated in 
part with the same reference numerals to indicate 
the substitution of a vibrating inductance for 
the vibrating condenser of Fig. 4. In Fig. 5 the 
coil 60 is Supplied with current from the secondary 

as in Fig. 4. The coil 60 actuates its arnature 
9 to which is secured a core 92 which vibrates 
Within a tuning coil 93. 

It will be obvious to those skilled in the art 
that our invention is capable of various modifica 
tions, and we do not wish to be restricted to 
the specific circuits and instrumentalities shown 
and described, but only by the scope of the ap pended claims. 
What is claimed is: 
1. A panoramic radio receiver comprising a 
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radio receiver, a vibrating reactance, a cathode 
ray oscillograph having means for generating a 
cathode ray beam and means for deflecting said 
beam in coordinate directions, a powerline, means 
for deriving a voltage from said power line and 
applying said voltage to said deflecting means 
to deflect said beam in one direction, means for 
applying said voltage to said vibrating reactance, 
said reactance being connected in the tuning cir 
cuit of said panoramic radio receiver, for peri 
odically tuning it over a predetermined range, 
and means for applying a voltage from the out 
put of said radio receiver to said deflecting means 
to deflect said beam in a coordinate direction. 

2. A panoramic wave energy receiver compris 
ing a radio receiver, an alternating current power 
line, and a panoramic adaptor having a cathode 
ray oscilloscope, said adaptor having a vibrating 
reactance operated by current from Said line and 
connected for periodically tuning. Said radio re 
ceiver, the beam in said oscilloscope being defect 
edin, one direction...by voltage derived from Said 
line and in a coordinate direction by voltage from 
the output of said receiver, and means for simul 
taneously adjusting, the amount of current Oper 
atting said vibrating reactance and the Setting 
of the frequency range of reception of Said re 
ceiver, whereby said panoramic wave energy re 
ceiver will operate over a frequency range of the 
same extent at any frequency. 

3. A panoramic receiver comprising a Wave 
energy receiver, an alternating current power 
line, and a panoramic adaptor having a cathode 
ray oscilloscope, said adaptor having a vibrating 
reactance operated by current from Said line and 
connected for periodically tuning said radio re 
ceiver, the beam in said oscilloscope being deflect 
ed in one direction by voltage derived from said 
lirie and in a coordinate direction by voltage from 
the output of said radio receiver, and means for 
adjusting the amount of current operating, said 
vibrating reactance and the setting of the fre 
quency of reception of said wave energy receiver, 
whereby said panoramic receiver Will operate 
over a frequency range of the same extent at 
any frequency. 

4. A panoramic radio receiver comprising a 
radio receiver, a vibrating reactance, a cathode 
ray oscillograph having means for generating a 
cathode ray beam and means for deflecting Said 
beam in coordinating directions, a power line, 
means for deriving a voltage from Said power 
line and applying said voltage to Said deflecting 
means to deflect said beam in one direction, means for applying said voltage to said vibrating react 
ance, said reactance being connected in the tun 
ing circuit of said panoramic radio receiver, for 
periodically tuning it for over a predetermined 
range, and means for applying a voltage from 
the output of said radio receiver to said deflecting 
means to deflect said beam in a coordinate direc 
tion, 5. A panoramic receiving System including a 
signal receiving channel, means for periodically 
tuning said channel, said means comprising a 
mechanically vibrating element, a source of alter 
nating sinusoidal voltage, means for energizing 
said vibrating element to vibrate in synchronism 
with said source of alternating sinusoidal voltage, 
visual means comprising a cathode ray tube hav 
ing means for generating a cathode ray beam, 
for displaying signals received in Said signal re 
ceiving channel, and means for applying said 
alternating sinusoidal voltage to said cathode ray 
beam for Separating displayed signals by space 
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6 
intervals in accordariee with the respective fre 
quencies of the displayed signals. 

6. A panora, eceiver comprising a vibrat 
ing reactance, a cathode ray beam indicator hav 
ing two pairs of bearm, deflecting electrodes, an 
alternating current source of sinusoidal voltage, 
means for applying said voltage to one of said 
pairs of beam deflecting electrodes, means for 
applying said voltage to effect vibration of said 
vibrating reactance, means coupling said vibrat 
ing reactance with said receiver to vary the tun 
ing thereof in synchronism with said vibration, 
afid means for applying output signals from said 
receiver to the other of said pairs of defecting 
electrodes. 7. A frequency spectrum analyzer comprising 
a tuhable element, means for applying to said 
tunable element signals in a predetermined fre 
quency spectrum, means for tuning said tunable 
element comprising a mechanically resonant wi 
braiting reactance, and means synchronized with 
Vibrations of said mechanically vibrating react 
ance for generating a visual plot of signals passing 
through said tunable element against the tuned 
frequency of said tunable element, said last 
named means comprising a source of alternating 
current power at the resonant frequency of said 
mechanically resonant vibrating reactance, and 
means for applying power from said source to 
Vibrate Said mechanically vibrating reactance, 

8. A Spectrum analyzer comprising means for 
receiving a band of frequencies, means for con 
verting frequencies of said band of frequencies 
to an intermediate frequency, said means for con 
verting comprising a tunable local oscillator, and 
means for periodically varying the frequency of 
Said tunable local oscillator comprising a me 
chanically resonant vibrating reactance, visual 
means for displaying a plot of said band of fre 
quencies' comprising means for establishing a fre 
Quercy representative base line for said plot, and 
a common Source of alternating current power 
for establishing said base line and for vibrating 
Said' reactance, said source of alternating current 
power having a frequency approximately equal 
to the resonant frequency of said vibrating re 
actance. 9. A signal analyzer comprising an oscillator, 
said Oscillator comprising a vibrating member, for 
varying the tuning thereof, means comprising de 
vices for generating a cathode ray beam for disi. 
playing the frequency content of a spectrum in 
response to variations of tuning of said oscillator, 
and a single source of sinusoidal voltage for syn 
chronously actuating said cathode ray beam for 
displaying frequency content of said spectrum 
and for actuating said vibrating member, said 
Voltage applied directly to said cathode ray beam 
for actuating said cathode ray beam. 

10. A signal analyzer comprising an oscillator, 
said OScillator comprising a resonant vibrating 
reed for varying the tuning thereof, means for 
generating a display of the frequency content of 
a signal spectrum in response to variations of 
tuning of said local oscillator, and means com 
prising a common source of power for syn 
chronously actuating said resonant vibrating reed 
and for providing a frequency base line for said 
display. 

11. A spectrum analyzer comprising a periodi 
cally tunable device comprising a relatively nar 
row band frequency selective circuit, a mechani 
cally resonant vibrating device for varying the 
frequency response of said frequency selective 
circuit, a visual display device comprising means 
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for generating a visual indication, means for ap 
plying to said frequency selective circuit a rela 
tively broad band of frequencies for transfer 
therethrough of a selected sub-band of said band 
of frequencies, means for applying signals trans 
ferred by said frequency selective circuit to move 
said visual indication of said visual display device, 
and means for further periodically and Syn 
chronously moving in sinusoidal motion said 
visual indication and vibrating in sinusoidal 
motion said mechanically vibrating device. 

12. A panoramic System comprising a WaWe 
energy receiver, a vibrating reactance comprising 
an oscillating damped resonant mechanical ele 
ment, a visual display means having means for 
generating a visual indication, means for periodi 
cally translating said visual indication, an alter 
nating current power line, means for deriving an 
alternating voltage from said power line and for 
energizing said means for periodically translating 
in synchronism with the said alternating Voltage, 
means for applying power from Said power line 
to said vibrating reactance to effect vibration 
thereof, said alternating voltage having approxi 
mately the natural frequency of said oscillating 
mechanical element means for coupling Said 
vibrating reactance with said receiver for periodi 
cally tuning said receiver, and means responsive 
to the output of said receiver for moving said 
visual indication of said visual display means. 

13. A spectrum analyzer comprising a Wave 
energy receiver, a vibrating reactance comprising 
a tuned reed, a cathode ray Oscillograph having 
means for generating a cathode ray beam and 
means for deflecting said cathode ray beam, a 
source of power, means for applying power from 
said source of power to said deflecting means and 
to said vibrating reactance, said vibrating react 
ance being connected in the tuning circuit of Said 
receiver for periodically tuning said receiver Over 
a predetermined range, means for applying Signal 
from the output of said receiver for further Con 
trolling said cathode ray beam, and means for 
varying the resonant frequency of said tuned 
reed. 

14. A spectrum analyzer including a tunable 
signal receiver, mechanically vibrating means for 
periodically tuning said receiver over a predeter 
mined band of frequencies, Visual display means 
comprising means for generating an electron 
bean and defection means for deflecting Said 
bearin in a first direction, a source of sinusoidal 
voltage, means for applying said voltage jointly 
to said mechanically vibrating means for periodi 
cally tuning and to said deflection means for de 
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8 
flecting said beam, whereby to Synchronize the 
tuning of said receiver and the deflections of Said 
beam, and means responsive to the output of Said 
receiver for actuating said beam to create a, 
Visie signal at Said visual display means. 

13. The combination in accordance with claim 
14 wherein is further provided means for COn 
trolling the vibrational amplitude of said me 
chanically vibrating means for periodically tun 
ing said receiver. 

16. A panoramic receiving System including a 
signal receiving channel, means for periodically 
tuning said channel, said means comprising a 
mechanically vibrating element, a source of Single 
frequency sinusoidal alternating current, means 
for energizing said vibrating element to vibrate in 
harmonic motion in Synchronism. With Said SOurce 
of alternating current, visual means for display 
ing signals received in said signal receiving chan 
nel, means responsive to said alternating current 
for separating displayed signals by Spaced inter 
vals in accordance with the respective frequencies 
of said displayed signals, and means for con 
trolling the vibrational amplitude of the vibration 
of said rechanically vibrating element for vary 
ing the range of the periodic tuning of Said signal 
receiving channel. 

MARCEL WATTACE. 
HORACE. G. MILLER. 
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