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This invention relates to radioelectric receive 
ing systems, and a particular object thereof is to 
provide a radio direction finding system which 
simultaneously provides supervision of the trans 
missions in progress in a certain range of fre 
quencies, . 
Another object of the invention is to provide 

a radio direction finding receiver system in which 
there is a considerable reduction over known Sys 
tems in the time devoted to the search for sta 
tions, which are desired to be detected by radio. 
Another object of the invention is to provide 

a radio direction finding receiver system which 
insures continuous supervision of the transmis 
sions taking place in a definite frequency range 
and which permits individual monitoring of each 
of the transmissions in progress without inter 
rupting the supervision of the transmissions and 
without interfering with the direction finding Op 
erations. 
Another object of the invention is to provide 

improved indicators for radio direction finding re 
ceiver systems of this kind that permit the ob 
taining of various combinations of the indications 
required in these systems without superfluous in 
dications or ambiguity. 
Another object of the invention is to provide 

a radio direction finding receiver system insuring 
supervision of the transmissions in progress in 
a definite range of frequencies and permitting in 
dividual monitoring of transmissions in progress 
which will make possible the transportation and 
remote repetition of the indications obtained lo 
cally. 
According to certain features of the invention, 

a radio direction finding receiver system comprises 
a receiver that is provided with means for mod 
ifying its tuning continuously or automatically 
in a predetermined range of frequencies, and in 
dicating instruments such as a cathode ray OS 
cilograph connected to the said receiver by means 
of circuits causing the appearance on its screen 
of simultaneous traces of all the radio transmis 
sions in progress within the supervised range, a 
directional wave collector system of orientable re 
ception pattern feeding the receiver in Order to: 
permit successive cancellation of the various 
traces of the transmissions that appear on the 
indicating instrument, and means for obtaining a 
visual indication of direction each time that the 
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pears on the indicating instrument. 
According to another feature of the invention, 

means are provided, in a radio direction finding 
receiver of this kind having continuous supervi 
sion of the transmission, for avoiding the appear 
ance of a double series of indications that would 
result from the fact that the elements that mod 
ify the tuning of the receiver produce two succes 
sive Scannings of the reclever that are asymmet 
rical in frequency for one single complete scan 
ning of the indicating instrument. 
According to another feature of the invention, 

means are provided in a radio direction finding 
receiver of this kind for producing the appearance 
of the indications of direction on the screen of 
the indicating instrument that is used for the 
supervision of the transmissions in progress. 
According to another feature of the invention, 

means are provided in a transmission supervising 
radio direction finding receiver of this kind for 
changing, as desired, from an automatic super 
vision of the transmission to a manual search and 
to the monitoring of the various transmissions, 
and, in this case, for employing as regulating fre 
quency indicator the same indicating instru 
ment as for the Supervision of the transmissions 
in progress. 
According to another feature of the invention, 

arrangements are made in the above-mentioned 
receiver Systems for use of an additional receiver 
for the monitoring of the transmission, the same 
indicating instrument being used to obtain, on a 
single Scale of frequencies, the simultaneous di 
rectional indications of the transmissions in prog 
ress and of the manual adjustment of the mon 
itoring receiver. 
According to another feature of the invention, 

an additional monitoring receiver is employed and 
means are provided for using the same indicat 
ing instrument for obtaining simultaneously the 
indications of the frequencies of the supervised 
transmissions and of the monitored transmissions 
and the indications of the directions of the 
transmissions located by radio. 
According to another feature of the invention, 

an additional monitoring receiver is employed 
and the radio direction finding circuit may or 
may not be changed Over from the control receiver 
to the monitoring receiver. 
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A radio direction finding receiver system which 
incorporates features of the invention conrises 
a directional wave collector assembly which feeds 
a receiver that has its tuning modified contin 
uously, e. g. by rotation of the variable tuning 
condenser, and the output of the receiver is ap 
plied to an indicating instrument such as a caths. 
ode ray oscillograph in such a way as to effect 
the scanning of this indicator and consequently 
cause the appearance on the screen of iuminous 
traces that correspond to the various emissions 
of different frequencies received on the direc 
tional aerial system. A direction scanning is 
then superposed on the frequency scanning by 
modification of the characteristics of the aerial 
collectors, e.g. by rotation of these aerials or by 
rotation of a finder associated with stationary 
directional aerials. Each time that the direct 
tional system passes over a position of Zero recep 
tion of a transmission, the luminous trace that 
corresponds to this transmission disappears on 
the screen of the oscillograph. The direction of 
this transmission is then read on a dial associ 
ated with the collector assembly. 
In a system of this kind, it is evident that the 

luminous traces that indicate' the positions in 
frequency of the various transmissions are more 
or less clearly marked according to the position 
of angular keying of the directional aeries. If 
it is desired to cause the disappearance of Such 
irregularities during the intervals between the 
radio direction finding measurements it is os 
sible, according to one feature of the invention, 
to make use of a non-directional aerial to which 
the receiver is connected during these intervals, 
the input of the receiver being switched, e. g. by 
means of a key, to the directional aerials when 
it is desired to take a bearing. 

According to one feature of the invention, the 
use of a single indicating instrument for the 
simultaneous supervision of transmissions in 
progress and for successively locating these trans 
missions is made possible by adding to the radio 
direction finding circuit a scanning systeria sinai 
lar to the one used for causing the appeaEace 
of the control indications. These two scarning 
circuits are synchronized with each other and are 
switched to a cadence that is sufficiently rapid to 
insure the persistence of the two series of in 
nous indications on the screen of the cathode ray 
oscillograph. 
In order to be able to switch from supervision 

of the transmissions on the frequency band of the 
receiver to the manual locating of these treasins 
sions, one feature of the invention provides for the 
use of a device for the manual control of the 
receiver's tuning condenser in association with a 
coupling system that enables this manlal Corio 
trol to be hooked in at the same time as the dis 
connecting of the continuous drive notor or the 
opening of the excitation circuit of this motor. 
This manual control device may be provided with 
a special indicating dial but, according to one 
feature of the invention, it is preferably dis 
posed so as to control the scanning of the indi 
cating cathode ray tube in such a way as to cause 
the appearance of a luminous trace correspond 
ing to its angular position, thus acting as a uni 
nous index of the frequency adjustment of the 
receiver. This index may be switched with the 
indication of direction in the manner described 
above. 

During the frequency scanning of the receiver 
by its tuning element, whether this scanning is 
done by rotation or oscillation of the said tuning 
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4. 
element, the same positions will be found twice 
in the explored range of frequences for one con 
plete scanning of the indicating instrument. It 
is not possible to use a double speed scanning of 
the indicating instrument because the identical 
positions in the frequency range are not repro 
duced at symmetrical locations in time With re 
spect to the monent when the scanning of the 
indicator begins. Two different series of indica 
tions will thus be produced on the screen of this 
indicator. It is consequently suitable to suppress 
one of these series of indications in Order to avoid 
any risk of error. In the particular case in which 
the scanning of the indicator is arranged to be 
circular, it is sufficient to mask one half of the 
screen. As a rule however, the invention pro 
vides for the use of means for extinguishing the 
luminous image which appears on the screen of 
the cathode ray oscillograph during the half of 
the scanning that corresponds to the Superfluous 
series of indications. 
According to certain, features of the invention, 

these means consist of electrostatic commutators 
having two elements or structures coupled capacil 
tively and rotating with respect to each other, 
the shapes given to these elements or structures 
being such that the capacitive coupling varies 
during their rotation from a value which permits 
the transmission of an alternating voltage from 
one element or structure to the other to a value 
which prevents any transmission of alternating 
voltage. The rotation or the relative displace 
ment of the two elements or structures is Syn 
chronized to the scanning of the indicating in 
strument in such a way that the transmitted volt 
age may serve for blocking the cathode beari 
during desired periods of the scanning. 

An order to permit simultaneous monitoring of 
the operations of supervision and direction find 
ing, an auxiliary receiver is added to the controi 
receiver in the above systems. This receiver may 
have a non-directional aerial, for example, and 
may be arranged so as to cover the same band 
width as the control and radio direction finding 
receiver. In this case, in order to make it easier 
to adjust the said monitoring receiver to the fre 
quency of a detected transmission and conse 
quently to increase the rapidity of this adjust 
ment, another feature of the invention provides 
means for causing the appearance of a luminous 
index superposed on the luminous traces that re 
veal the presence of transinissions in progress, 
this luminous index indicating the adjustment 
position of the tuning elements of the monitoring 
receiver. These means consist of a scanning cir 
cut whose action is commutated with that of the 
similar scanning circuit controlled by the con 
trol receiver. The cedence of the commutation 
of the two scanning circuits is sufficiently rapid 
to insure the persistence of the supervision and 
adjustment indications of the monitoring re 
ceiver on the screen of the cathode ray oscillo 
graph. In order to monitor one of the trans 
missions detected by the control receiver, it will 
then suffice, by adjustment of the manual tun 
ing element of the monitoring receiver, to bring 
the luminous index indicating its position on to 
the luminous trace of the Wanted transmission. 
The cadence of commutation of the two scannings 
may suitably be that which is furnished by the 
periodical blocking of the control receiver's scan 
ning circuit in order to avoid the appearance of 
two series of indications on the screen of the 
cathode ray tube. The electrostatic commutator 
or other means used for this purpose is then mod 
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ified in order to set in operation the monitoring 
receiver's scanning circuit during the periods 
when the control scanning circuit is blocked in 
stead of simply omitting all scanning of the osci 
lograph during these periods. f 

- When two separate receivers-with only one 
indicator, are used for supervision and monitor 
ing, the radio direction bearings may be obtained 
as mentioned above by modifying the directional 
pattern of the control receiver's aerials in order 
successively to efface the luminous traces that 
correspond to the transmissions in progress, and 
by reading the directions thus obtained on a sep 
arate dial. By another method, non-directional 
aerials ray be provided for the two receivers, and 
Cae of these aerialis may be switched to a radio 
direction finding commutator system that is set 
in Operation at the moments when bearings are 
to be taken, 

However, according to certain of its features 
the invention likewise provides for also producing 
the appearance of the direction indications on the 
sane cathode ray tube screen as the indications 
of the frequencies of the supervised and monio 
tored transmissions. Use may be made for this 
purpose of a third scanning circuit of the same 
speed as the two others and controlled by the 
angular position of the radio direction finding 
or other circuit. The three Scarning circuits are 
to be switched alternately, e. g. by applying the 
radio direction finding scanning to the indicator 
and then in succession both complete frequency 
scannings of the control receiver. In order to 
avoid the use of complicatedly designed cathode 
ray tubes as indicators in these systems, another 
feature of the invention provides for the use of 
only one scanning circuit to which there are ap 
plied successively, and at a sufficiently rapid 
cadence to retain the persistence of the indica 
tions on the screen, the respective control volt 
ages proceeding from the control receiver circuit. 
the monitoring receiver circuit and the radic 
direction finding circuit that is associated With 
one of these receivers. Three different simull 
taneous indications then appear on the screen of 
the indicator. 
According to still other features of the inven 

tion, the different indication currents are used 
to modulate a current or a carrier wave, and this 
current or this modulated wave is then remote 
transmitted to one or more indicators similar to 
the locally employed indicator in Order to effect 
remote transportation and repetition of the ob 
tained angular indication. 
These objects and features, as well as others, 

will be explained in detail in the following de 
scription given with reference to the appended 
drawings, in which: 

Fig. 1 illustrates schematically one example of 
an embodiment of a radio direction finding re 
ceiver that effects simultaneous supervision of 
transmissions in progress; 

Fig. 2 shows schematically one example of a 
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as means for suppressing on the said screen the 
traces that would be obtained during the super 
fiuous portion of the frequency scanning; 

Figs. 4A and 4B respectively, show how the 
indicating tube screen looks when the operation 
is manual and when it is automatic; 

Fig. 5 illustrates schematically another embodi 
ment of a radio direction finder with supervision 
of transmissions in progress which comprises 
means for causing the appearance of the various 
desired indications on a single screen of an indi 
cating instrument; 

Fig. 8 illustrates schematically one example of 
an electrostatic commutator that can be used for 
periodically supplying a blocking voltage to a 
cathode 'ay indicator; 

FigS. , 8 and 9 illustrate schematically, as 
exariapies, various applications of an electrostatic 
commutator of this kind; 

Figs, 10 and 11 are schematic views of two 
nations of the electrostatic commutator of 
g. 6; 
Fig. 12 illustrates schematically one embodi 

... ment of a radio direction finding receiver that 
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resistance-coupled distributor that can be used 
in the circuit of Fig. ; 

Fig. 3 is a schematic view of one example of a 
radio direction finding receiver effecting simul 
taneous supervision of transmissions in progress 
that is provided with means for causing the ap 
pearance on the indicating cathode ray tube 
screen either of traces of the transmissions in 
progress in the case of automatically controlled 
operation, or of a trace that corresponds to the 
angular position of the receiver's tuning con 
denser in the case of manual adjustment, as well 

65 

70 

effects simultaneous supervision of transmissions 
in progress and the monitoring of one particular 
transmission from among the transmissions in 
progress, using one single indicating instrument 
for the various desired indications; 

Fig. 13 is a view of a cathode ray tube screen 
with the supervision and monitoring indications 
obtained with the circuit of Fig. 12; 

Fig. 14 illustrates schematically another exam 
ple of an embodiment of a radio direction finding 
receiver which, with a single indicating instru 
ment, effects supervision of transmissions in 
progress, monitoring of a particular station, and 
taking of the bearings of the supervised trans 
missions; 

Figs. 15 and 15A show diagrams used in the ex 
planation of the operation of the arrangement 
of Fig. 14; 

Fig. 16 is a view showing the use of the cathode 
ray tube screen as an indicator of the embodie 
ment of Fig. 14, and 

Fig. 7 illustrates schematically one example of 
a radio direction finding receiver system of one 
of the types described in connection with the 
preceding figures that is specially adapted for 

... easily repeating the obtained indications to a 
distance. 

Fig. 1 gives a schematic view of one embodi 
ment of a direction finding and transmission 
system which employs features of the invention. 
The dial , or the indicating needle 2, is mechan 
ically connected to an assembly of variable con 
densers 3, 8 and 5, for example. These variable 
condensers 3, 4 &nd 5 are electrically connected 
to high frequency circuits 6, 7 and 8 which serve 
as input circuits to the detecting amplifier 9. As 
a whole they accordingly form a scanning con 
denser. The first high frequency circuit 6 may 
be connected by means of a changeover Switch 
2 either to a vertical antenna, or other non 
directional aerial 80 or to a radio direction finder 
circuit a , which may comprise any system of 
rotary commutators or crossed or directional 
antenna, arrangements which permit the taking 
of radio direction bearings. The variable con 
densers, such as 3, 4 and 5, may be operated 
manually as a whole, as in an ordinary radio 
receiver, so as to search for a station. However 
a driving system by means of a motor 3 can 
make them rotate continuously, e. g. at the rate 
of 25 or 50 revolutions per second, and the assem 



a454,797 
7 

bly of variable condensers will accordingly effect 
a complete scanning of the reception range COVs 
ered by the receiver for each revolution of motor 
3. 
Each time that the frequency exploring or 

scanning condensers 3, 4, 5 pass over an adjust 
ment that corresponds to the reception of a sta 
tion, a rapid variation of the output current of 
receiver 9 will occur during the brief time of 
passage over this wavelength. it is then possible 
to use an indicator such as a cathode ray tube 
is that is suitably fed by the circuit of receiver 
9 in such a way that each received station will 
correspond to a luminous trace that will permit 
indication of its presence and knowledge of its 
frequency. Receiver 9 may be connected to the 
cathode ray tube. S. by any suitable circuit and 
particularly by a resistance-coupled distributor 
6 driven in rotation by the motor 3. 
This kind of distributor is well known in radio 

direction inding and a schematic example of it 
is shown in Fig. 2. The output tube 6 of the 
detector-amplifier 9 and the high voltage 6' for 
the receiver feed at diametral points a resist 
ance-coupled commutator 5 that consists of a 
chain of resistances all connected to circular con 
tact studs. When the output tube 6 is not 
raodulated, the supply current of the resistance 
coupled commutator is constant and the dis 
tribution of the values of the resistances is Such 
that when the assembly rotates there is obtained 
at the stationary brush terminals and 8 a. 
sinusoidal voltage which consists of values of 
very close successive voltages. This sinusoidal 
voltage is applied to a pair of deflection plates, 
e.g. 9, of cathode ray tube 4, while sinusoidal 
voltage tapped at the terminals of the station 
ary brushes 2C and 2 is applied to the other pair 
of plates 22 of the cathode ray indicator $. 
When the current of the output tube is constant, 
the luminous spot of the indicating tube de 
scribes a circle on the fluorescent screen as a re 
sult of the two sinusoidal voltages in quadrature 
produced by the rotary commutator B. Now if 
the plate current of the output tube 6 is modi 
lated, the more the grid is negative, the less the 
voltage will be on the commutator is, and the 
diameter of the circle will be all the smaller. A 
high frequency modulation, e.g. pulses acting On 
the grid of the output tube 6, will be reproduced 
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occasion the finder's angular position that causes 
the disappearance of the trace of a station on 
the cathode ray tube sereen in order immediately 
to know the direction of this station, 

Furthermore, an audible indication may be 
given by an earphone or a loudspeaker, such as 
25, connected to the output of the detecting am 
pifer 9. 
y A modification of the system of Fig, 1 is shown 
in Fig. 3, . According to certain features of the 
invention, the circuit. Of this Fig. 3 is arranged in 
such a way that it is possible to cause the simul 
taneous appearance on the screen of the in 
dicating cathode ray tube 4 of the stations that 
are operating, in case the variable condensers 8, 
8 are driven mechanically in a uniform rotating 
motion by motor f3, or the position of adjust 
ment of the variable condenser, which is usually 
read by means of a needle that moves in front 
of a dial, in case manual adjustment is used for 
receiver, 

In the embodiment shown in Fig. 3, the in 
dicating cathode ray tube 4 is snown in the 
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in the form of radial deflections on the screen of 
the cathode ray tube A. If, for example, at a 
given moment the variable condenser assembly 
3, 3, 5 passes in rotation through a frequency at 
which the receiver receives the signals of a sta 
tion, a rapid modulation of the output tube 6 
will give the pip 23 on the screen of tube 4, and 
by a rapid modulation of the tube, as the Con 
denser assembly tunes through the frequency 
band, a second station will produce the pip 24. 
This occurrence is repeated upon each rotation 
of the scanning condensers driven by motor f3. 

If the input of the circuit 6 is connected to the 
radio direction finder f, it is evident that when 
the finder is adjusted manually or in any other 
way to an annular position such that the trans 
mission that corresponds to the pip 23 ties in 
the zero reception plane of the finder, this pip 
will become extinguished on the screen of the 
cathode ray tube. Consequently, by manual 
adjustment of the radio direction finder if, it 
Will be possible to cause the successive disap 
pearance of any one of the indications of sta 
tions that appear on the screen of cathode ray 
tube 4. It will be sufficient to read on each 
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form of an oscillograph in which the defection 
of the beam is effected by a magnetic circuit 
26 that rotates around the tube. This magnetic 
circuit 26 is driven by motor 3 with a continu 
ous and sufficiently rapid motion for the lumi 
nous spot, that appears on the screen of the 
cathode ray tube to have the form of a regular 
circle. The variable condenser 3-4, which is 
double in the example shown in this figure, is 
driven by the notor 3 and controls the uning 
of the high frequency circuits 6 and Which, 
together with the detector-amplifier 9, form a 
part of the receiver. The antenna, or any 
other radio direction finding device is arranged 
at the input of this receiver. The output cir 
cult of detector-amplifier 9 controls the deflec 
tion of the spot by means of the magnetic cir 
cuit or winding 28. Which is connected to the out 
put of detector-amplifier 9 through the brush 
2. If the output circuit of receiver 6-7-9 
does not receive any modulation resulting from 
the passage of the tuning condenser through the 
frequency of a station, the path described by the 
spot is indeed a uniform circle, but the variations 
of voltage produced by the reception of a trans 
mission correspond to radial deflections of the 
spot which produce the images 28, 29 and 30, 
shown in Fig. 4B, for example. These images 
represent transmitting stations that are operst 
ing at different frequencies. They may be 
directed toward the outside of the screen Or 
toward the center according to the way the 
modulation is arranged. 
The variable condenser 3-4 nay be actuated 

manually by an adjusting knob 8 which OcCull 
pies the uncoupling position 32 when the motor 
3 is in rotation. The motor is set in operation, 

e.g. by the stop 33 which controls the closing of 
relay 33. The coupling disc 35 of the manual 
drive System is then in position. 36. When it is 
desired to adjust the receiver manually, the 
driving disc 35 applies against a disc 37 that is 
integral with shaft 38 of the variable condenser 
3-4. When the knob 3 sets the condenser as 
sembly in rotation, it also drives coll 26 which 
is integral with shaft 38. The spot then Occu 
pies of the graduated scale 39 of the screen of 
cathode ray tube f4 a position that depends on 
the adjustment of the condensers. By manual 
adjustment it is then possible to observe the 
exact location of a station, not only from the 
fact that the station can be heard if a loud 



... 9. 
speaker is connected 
also from the fact that at this position the spot 
will describe a radia path, e.g. toward the cens 
ter of the screen, that will be all the greater with 
better synchronization of the receiver. . . . . 
In the case of the manual adjustment position 

it is also possible to have coll 26 fed by an altese 
nating voltage so as merely to cause the appear 
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ray tube's defiation circuits to the distribution 
lines TS or by means of amplifier 2 and lines; 
these distribution lines being respectively con 
nected to circuits and 83. Circuit may cons 
sist of a rotating potentionetric distributor, simi 
lar to that shown in Fig. 2, or of an induction 

ance on the cathode ray tube screen of a rada 
line AG (Fig. 4A) that serves as index or pointer 
for the regulating dia. To do this it is staficient 
to arrange for a switching of the power supply 
of coil 28, X 
When the condenser rotates, it successively 

scans for a displacement of 80 the entire range 
of frequencies of the receiver, and, unless the COEaa 
densers are Inade of special designs, the sarae asts 
tions will be found twice for esch rotation, but the 
distribution of the stations is not the serine for 
these two half turns. It is therefore advisable to 
cut out the feed of the cathode ray tube during 
the undesired half turn in order to eliminate the 
corresponding luminous indications or its screen. 
For this purpose, use is made of a cornutates or 
other means that can act in any suitable Inararer 
to cause the disappearance of the luminous trace 
or the radial modulation of the spot at the argue 
lar positions for which the concease repeats its 
cycle of variations. r 
One example of this kind of 8 continuatator is 

shown in Fig. 3. It comprises an oscillator 4 
having a frequency that is sufficiently high to rea 
quire only a low coupling capacity with the detec 
tor circuit 82. This coupling capacity is fura 
nished by two electrodes 3 and 43 disposes in 
such a way that the high frequency voltage can 
only pass from one electrode to the other during 
a half turn of the variable coderaser 3-6, AS 
shown in Fig. 3, this can be done by using an 
arnature is attached to the condenser shaft 38 
and arranged to rotate in between plates (33 and 
44; this may consist of s, circular segment of 
such a shape that it is only capacitively coupled to 
the two plates 48, 48 over 160 of its circumfer 
ence. The detector circuit 62, during the portion 
of the rotation in which it is coupled to oscillator 
5, detects a high frequency voltage that proceeds 
from oscillator S. It consequently applies a 
suitable direct voltage to the control grid 68 of the 
indicating tube which extinguishes the spot 
each time that the high frequency proceeding 
from oscillator arrives in detector 62, i. e. dur 
ing a half turn per complete rotation, with the 
above arrangement. Warious other examples of 
designs and uses of such commutators will be de 
scribed further on in this specification. 

Fig. 5, shows a modification of the circuit of 
Fig. 1 in order to be able to obtain simultaneously 
the indication of stations that are operating and 
the indication of the angular position of the radio 
direction finder on a single cathode ray tube. 
The wave collectors or direction finding circuits 
6 and 62 are connected to the receiver 66 by 
means of the finder 63. The tuning circuits of 
this receiver are controlled by the variable con 
densers 65 and 68 which may be driven, either 
manually by the knob 6 and the coupling 68 or 
continuously by the motor 63. Cathode ray tube 
70, whose magnetic deflection circuits are con 
nected to amplifier 72, serves for giving simul 
taneous indications of angles and of frequencies 
of the received stations. Amplifier 72 may be 
connected to the receiver equipment by a line 3 
of any required length. A commutator per 
mits the alternating connection of the cathode 
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circuit, such as a radio direction finder with re 
yersed connections. This circuit has its rotor 
fed by the carrier current angplifier 8 modulated 
by receiver 33. Y. 

he cathode ray tube that is connected by line 
53 to the brushes of the stators of circuit is 
accordingly controlled in such a way that the lu 
rainous spot will describe a circle on its screen and 
occupy an angular radia position that corre 
sponds to the angular position of the rotor of cir 
cuit . If the condenser rotates continuously, 
the rotor of circuit will rotate at the same time, 
since it is on the same shaft, and the spot will de 
scribe a circle 92 on the screen 83 of cathode ray 
tube. 

If the receiver passes through a transmission 
station for a position corresponding to the fire 
quency of this station, there will appear on screen 
86 the iurningus trace SS that reveals the presence 
of this station. This phenomenon appears con 
tiguously if the rotation of the mechanical assen 
bly e5, 86, is effected at sufficient speed, i. e. 
of the order of 50 revolutions per second. 
When the contact of commutator 3 is con 

Elected to the distributor circuit is, amplifier 2 is 
fed via line 73 by distributor 32 which is similar to 
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distributor , and the unious spot will occupy 
an angular position as for instance the position 
86, which will give the angular position of the 
rotor of distributor 82, i. e. the angular position of 
the rotor of radio direction feder 33 that is cona 
trollied by the manual knob 90. 
When commutator is connected to the dis 

tributor circuit 82, it is easy to superpose by 
means of this circuit. On the constant defection 
current an alternating current that radialy 
nodulates the spot of the cathode ray tube in 
such a way as to transform point 88 into a radial 
line 89. This line 89 represents the angle inade 
by the rotor of the radio direction finder 68 with 
respect to a predetermined fixed guide nark 3. 
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Circuits 9, 3 and 3 serve for extinguishing the 
semi-circumference 92 described by the spot for 
the undesired angular positions of the variable 
condensers 65 and 66. The circuit 80 may be an 
Oscillator similar to that described in connection 
with Fig. 3, circuit 79 a detector, and 8 the con 
mutator for interrupting the Oscillations during 
the unwanted half of the tuning cycle. 
Commutator 74 may be arranged automatically 

to alternate the distributor circuits S, 6 at a 
sufficiently rapid cadence for alternate produc 
tion of luminous images 85 and 89 at a frequency 
sufficient to insure persistence of the indications 
in the retina. This control may be effected by 
means of a mechanical device of any suitable 
kind, as indicated at 83, which may be connected 
or not, as desired, to commutator 74 by a switch 
8. 
Advantage may also be taken of the periods 

during which the Variable condensers 65 and 66 
cannot be used for indication of the stations in 
course of operation in order to produce the trace 
9 of the angle of the rotor with respect to a fixed 

guide mark. It is evident that the mechanical 
commutator is may be replaced by an electronic 
Connutator in the known manner. 

9, 8 and 8 illustrate an assembly similar to 
that described in connection with Fig. 3 for Sup 
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pressing the illumination of the cathode ray tube 
during the undesired periods of the conderser's 
rotation. However, generator 80, instead of con 
trolling the extinction of the cathode ray tube, 
may be used for controlling the operation of dis 
tributor 82 in order to alternate the indications 
of frequency and of direction of the received 
stations. 
The manual control 87, which may be used for 

adjustment of the receiver by means of the 
coupling 68, can also serve for causing the ap 
pearance of an angular indication in a mainer 
similar to that described in connection with 
Fig. 3. 
6. the screen 86 of the cathode ray tube 70 

there are accordingly obtained a certain number 
of traces 85 that indicate the position in the fre 
quency spectrum of the transmitting radio sta 
tions actually operating in a definite Wave range 
covered by the receiver. There is obtained at the 
same time an indication 89 which has the shape 
of aluminous radial line that corresponds to the 
angular position of the radio direction finder and 
makes it possible to determine successively the 
direction of each of these stations. 
In the case of manual adjustment of the re 

ceiver by knob 67, another luminous trace can 
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6 comprises a stationary sector 02 which may 
be of any shape and which is connected to a ter. 
minal O3. A voltage of high value is applied be. 
tween terminal O3 and shaft 05 of the commu 
tator which rotates in synchronism with the other 
rotating elements of a circuit similar to those 
shown in Figs. 3 and 5. This shaft fos carries, 
for example, a small sector fo which is capacil 
tively connected to the stationary sector 02 
during a portion of the rotation. A high fre 
quency voltage is transmitted from terminal 03 
to terminal 93 during the time sector of takes 
to pass in front of sector 102. During the other 
portion of the rotation of shaft OS and of sector 

, they may be capacitively coupled to another 
stationary sector (2', which makes it possible to 
pass a high frequency voltage from terminal 3' 
to terminal 4, or else the terminal 03' may be 
left unconnected, the device simply playing the 
part of a current interrupter. 
One example of the application of the electro 

static interrupter of Fig. 6 is shown in Flg. 7. In 

2 5 

be produced that makes it possible to know the 
frequency to which the receiver is adjusted. The 
mechanical or electronic commutator may in 
this case be set in oscillation in any suitable 
manner for rapidly alternating the indications 
of the angular positions of the finder 63 and of 
the variable condenser 66-66. 
In all the cases in which a circular scanning is 

employed, it is of course possible to arrange a 
simple shutter on the undesired portion of the 
screen in order to avoid seeing the Superfluous 
indications. However, as already indicated, it 
is preferable to provide means for blocking the 
scanning during the undesired periods in order 
to be able to use them for other purposes, e.g. for 
different indications. 

Figs. 3 and 5 illustrate schematically a type of 
an electrostatic commutator that makes it 
possible to cut off the illumination of the cathode 
ray tube during one half of each scanning rota 
tion by acting on the control grid of the cathode 
ray tube or on any other electrode that controls 
the illumination of the screen. 

It is not always possible to employ grid con 
trolled tubes in cathode ray indicators for re 
ceivers used for supervision or other purposes. 
There are, for example, cathode ray tubes in 
which the luminous intensity is controlled by the 
adjustment of an auxiliary plate voltage. Be 
sides, it may be desirable to avoid modulating the 
control grid of a Cathode ray tube. 
The modulation that permits extinction of the 

undesired indications may consequently be ap 
plied to an auxiliary anode of the tube in the 
form of an additional voltage that is suppressed 
or considerably reduced during the undesired 
periods. It is also possible, by modifying the 
value of the anode voltage, to increase the radius 
of the circle during a half-turn in order to bring 
it out of a visible region of the screen. 
Warious examples of elecrostatic commutators 

and of their applications for suppressing un 
desired indications on a cathode ray tube screen 
will now be described with reference to Figs, 6 to 
11 inclusive. These designs and circuits may 
consequently be used instead of the correspond 
ing designs and circuits of Figs, 3 and 5. 
The electrostatic commutator illustrated in Fig. 

30 

80 

0. 

60 

65 

70 

75 

this Fig. 7, the high or mean frequency trans 
former 8 transfers the amplified current of the . 
receiver to the diode detector circuit O. When 
sector of the electrostatic commutator is in 
front of the stationary electrode 07, the high 
frequency current will be detected at the ter 
minals of resistance 08 and by means of the 
connection f 68 it may be applied to any modula 
tion or other amplifying system that can cause 
the appearance on the cathode ray tube's fluo 
rescent screen of the indication of the traces of 
the received stations. During the portion of the 
undesired rotation of the rotating plate con 
denser, sector T is idle and the modulation does 
not act further on the Cathode ray tube, 
According to one modification of the circuit as 

shown in Fig. 8, the mean frequency transformer 
feeds the detection diode 2. Resistance f3, 

at the terminals of which the detected current 
appears, controls the potential of the grid of 
amplifier tube 8 which is suitably biased by 
potentiometer 4. A coupling transformer 5 
whose secondary winding is connected in the 
control grid circuit of tube 8 and whose primary 
winding is connected to a source 5' of high 
frequency oscillations makes it possible for tube 
f8 to act as a modulator tube, so as to obtain in 
the output transformer ff0 a high frequency . 
voltage modulated by the detected signal. The 
output circuit of transformer f6 is connected to 
the vertical deflection plates 2 f and 22 of a 
cathode ray tube whose horizontal plates 23 and 
f24 are, for example, fed by a scanning voltage 
that proceeds from a linear time base circuit f25. 
When there is no modulation, the deflection of 

the spot on the cathode ray tube's screen is con 
fined to a line f28 and use can be made of the 
electrostatic commutator 9, controlled by 
shaft 2 in synchronism with the receiver's 
rotating plate condenser or with any other ele 
ment that forms part of the assembly driven by . 
the motor or by the manually controlled knob, to 
cause the production of the vertical modulation 
during a definite time interval only. The traces 
of stations 27 and 28 can appear during this 
period. The amplitudes and the shapes of cur 
rent desired at the terminals of plates 2 and 
22 may be obtained by means of connected-in 
networks of impedances arranged in any well 
known manner according to requirements, 
This Fig. 8 and the following one show a cath 

ode ray tube used with a linear scanning, but it 
must be understood that the invention is of 
course not limited to the use of the circular scan 
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ning employed in the other examples of embodia 
ments shown and described, but, on the contrary, 
may be adapted to any desired known method of 
Scanning. 
In another variant of the circuit of Fig. 7, 

which is shown in Fig. 9, the mean frequency 
transformer 29 symmetrically applies the output 
current of the receiver to the vertical deflection 
plates 3 and 32 of cathode ray oscillograph 
38. This vertical modulation, e. g. as shown at 
37, 38, of the horizontal trace of the scanning 
36 that is produced by plates 33 and 36 to 
which the linear time base circuit 36 is con 
nected, is effected when the movable sector of 
rotating commutator 30 permits the passage of 
the alternating Voltages. 

It must be understood that the electrostatic 
commutator discussed above may be used in all 
cases in which it is desirable in general to permit 
the passage of a high or mean frequency voltage, 
or simply an alternating voltage, from one circuit 
to another during a portion of the rotation of an 
assembly, and to prevent the passage of these 
alternating currents when it is desired to avoid 
their effects in the second circuit. 
A commutator of this kind may be of any suit 

able design, e. g., of designs like those shown in 
Figs. 10 and 11. In Fig. 10 the rotating shaft 39 
is made integral with an insulating member 40 
that has a metallic coating, a secondary shaft 
43 being carried by this insulating member 

in order to be driven in rotation by shaft 39 
without metallic connection between them. Sec 
ondary shaft 63 carries condenser blades or seg 
ments 48, 45 which rotate between segments 
46, 4, 48 that are stationary and are con 
nected to terminal 49, The high frequency volt 
age proceeding from the oscillator may be ap 
plied by terminal 42 to the mid-point of a cyl 
inder is that is concentric with the insulating 
member 80. The alternating voltages distrib 
uted according to the profiles of the stationary 
and movable sectors of the condenser segments 
fé to 48 are accordingly tapped at 49. In 
versely, the high frequency voltage may be ap 
plied to terminal 49 and be tapped at terminal 
42. A connection arrangement of this kind 

permits insulation of the electrostatic commuta 
tor with respect to earth. If however this pre 
caution is not advisable, shafts f43 and 39 may 
be of one piece and terminal 42 may be con 
nected to earth, for example. 
The design shown in Fig. 11 comprises an in 

Sulating cylinder 5 driven by a shaft 50. This 
cylinder 5 has its outer surface metallized in 
the manner indicated at 52 and 53, for ex 
ample. A metallic ring 54 surrounds the 
metallized portion 53 and is spaced therefrom, 
while sectors, such as 57 and 58, are capaci 
tively joined to the metallized portion 52. A 
grounded electrostatic screen 59 separates the 
two assemblies of electrodes. With this arrange 
ment, it is only during a portion of the rotation 
of drum 5 that electrode 54 can transmit the 
alternating voltages applied to it by terminal 55 
to electrodes 57 and 58, accordingly to ter 
minals. 60 and 56, respectively. 

It is evident that electrostatic commutators as 
described above may be used in other circuits 
than those of the kind shown in Figs, 3 and 5 
for periodically blocking the cathode beam of an 
indicating oscillograph. They can be used in a 
general way for periodically transmitting alter 
nating voltages from one circuit to another. 
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Instead of using a single receiver that alter 
natively permits supervision of the transmis 
sions in progress in a predetermined range and 
individual monitoring of the various transnisa 
sions thus located, it may be preferable in certain 
cases to use two receivers in Order to be able 
to continue the supervision of the operating 
transmitting stations while monitoring one of 
then and while radio direction finding indica 
toas are obtained as desired, as in the case of 
the preceding systems. In this case, certain sea 
tures of the invention also provide means for only 
using one single indicating instrument for supera 
vision of the transmissions in progress, adjust 
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ment of the monitoring receiver, and the indica 
tions of directions. Figs. 12 to 17 show various 
examples of embodiments of these two-receiver 
systems, M 

in the example of embodiment illustrated in 
Fig. 2, a control receiver 6 and a monitoring 
receiver 8 are shown associated in such a way 
as to use only one single indicating instrument, 
Such as a Cathode ray oscillograph 3. 
The tuning circuit of control receiver 6, e. g. 

a rotating plate condenser 69, is driven in con 
tinuous rotation by means of a motor 68 in 
Such a way as successively to tune receiver. S. 
through all the frequencies of the range covered 
by condenser 89, e. g. at a speed of the order 
of 50 revolutions per second, or of any other 
Suitable value for producing a circular pattern 
63 on screen 62 of the cathode ray tube 3. 
The stations operating within &he supervised fre 
quency range appear on this pattern 63 in the 
form of radial traces 80 directed outward or 
inward according to the direction selected for 
the variation of the voltage that produces them 
and distorts the circular scanning. The thus 
"modulated' circular scanning is produced, for 
example, by an induction rotating system 65, 
Such as an electromagnetic deflection coil driven 
in rotation around the neck of cathode ray tube 
f6 by the same motor 68 that drives the tuning 
circuit 69 of control receiver 6 in the manner 
indicated by the connection 73, or at least in 
Synchronism with this tuning circuit. This coil 
f65 is fed by the output of receiver 67, e. g. 
by means of a wiper collector ring 66. 
Since tuning condenser 69 has only one useful 

180 rotation, the portion of its rotation from 1800 
to 380 that reproduces the frequency explora 
tion obtained in its rotation from 0 to 180° but 
asymmetrically with respect to this first explora 
tion, it is necessary to suppress on the screen of 
the indicating oscillograph 6 the luminous 
traces that correspond to this undesired portion 
of the exploration. As mentioned above, the op 
eration of receiver 67 is blocked during the un 
desired halfturn of variable condenser 69. This 
can be effected by means of an oscillator 
and a commutator 70 that is also driven in 
Synchronism with condenser 69, so as to apply 
to receiver f67 a blocking voltage proceeding from 
oscillator fill during the undesired periods of 
the rotation of condenser 69. 

In this way, each time that the tuning circuit 
of receiver 67 comes across a transmission dur 
ing the exploration of the frequency range cov 
ered by this receiver, there will appear on screen 
62 a radial trace that makes visible the preSence 
of the transmitting station. It is of Course ad 
visable to choose extreme selectivity for the re 
ceiver 8, so that the stations may appear on 
Screen 62 of the indicating tube 6 in the fo 
of well separated radial traces 80. 
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The monitoring receiver 78 is of similar design 

to control receiver ( 67, but its tuning circuit, 
e.g. a rotating plate condenser, has an ansu 
lar position that is manually adjustable by means 
of a knob 76. In order to effect easy and rapid 
adjustinent cf this monitoring receiver to the 
frequency of any of the transmitting stations 
located by the radial traces e0, on screen 62, 
the rotor of a reversed radio direction finder of 
geniometer T S is keyed to the shaft of rotation 
of the manually adjustable condenser 7. This 
rotor is fed by a suitable high frequency source 
which, in the example shown in the drawin, 
consists of the oscillator already used for 
suppressing the undesired indications on screen 
62 of the indicator. This high frequency voltage 
may be directly applied to the rotor of the reversed 
finder 76 from commutator 70, so that the 
voltage transmitted to rotor 76 is periodically in 
terrupted at the cadence of interruption of the 
feed of coil 86 but during supplementary periods. 
The high frequency voltage applied to the rotor 

of the reversed finder 75 is transmitted to the 
two stators, and the two voltages ini quadrature 
thus obtained are applied by the detecting ama 
plifier circuit T2 to a circular scanning circuit 8 
arranged for radial deflection of the spot. This 
deflection circuit may be of any well known elec 
frostatic or electromagnetic type. This will result 
in the appearance on screen 62 of Oscillograph 
5 of a radial line 64 whose angular position 

will depend on the angular position of the rotor 
with respect to the stators of the reversed finder 
75, accordingly on the angular position of tuning 

condenser 77 under control of the manual knob 
8. - 

The rotation of motor 88, accordingly the 
operating time of commutator 70, is to be selected 
sufficiently rapid, e. g. 50 cycles per second as 
mentioned above, for the alternation of the two 
scannings produced by circuits 65 and 7 to 
take place at a cadence that will insure persistence 
of the luminous indications due to these two scan 
nings. Accordingly, on screen 72 there will actu 
ally be obtained the simultaneous indications of 
the stations detected by the control receiver 6 
and of the adjustment position of monitoring 
receiver 8. 
Since the tuning condensers 69 and of re 

ceivers 67 and 78 are disposed so as to cover the 
same frequency range during their rotation, and 
since the two scannings are controlled at the same 
speed, it results that when the luminous spot 
actuated by the circular scanning system fs 
is at a definite frequency, it will positively occupy 
the same angular position as when it is deflected 
by scanning circuit 78 for the angular position 
that corresponds to the same frequency of con 
denser . In Order to adjust the monitoring 
receiver 8 to one of the transmitting stations 
that appears in the form of a radial trace 80 
on the screen of the cathode ray tube 6, it will 
then suffice to turn the control knob 76 for the 
manual adjustment of receiver 78 until the radial 
pointer 64 is brought into coincidence with the 
radial trace 80 of the station that it is desired 
to monitor. 

Receiver 78 may be connected to a monitoring 
device 79, e. g. a loudspeaker or an earphone, 
and/or to any other indicating or servicing device, 
either for the recording or retransmission of 
signals or for radio direction finding purposes, by 
connecting the input circuits of receiver 8 to 
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suitable aerial systems. Besides, the outputs of 
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the two receivers 67 and 78 may be connected 
either separately or simultaneously to any circuit 
for remote angle repetition, e. g. to a circuit ter 
minating in one or more cathode ray indicators 
similar to that of Fig. 1, in order directly to repro 
duce the angular indications substantially without 
inei ta and with all desirable fidelity. 

In systems of this kind, it is of course possible 
to modify the luminosity of the various portions 
of the obtained images by displacement of the 
spot. Thus in Fig. 13 which illustrates the screen 
62 of a cathode ray tube employed as indicator in 

the manner just described, the radial traces , 
84 and 85 of the stations in course of operation 
may appear strongly luminous, as well as the 
luminous pointer 86 for adjustment of the moni 
toring receiver. On the other hand, the circular 
scanning pattern f32 that moves along the gradu 
ated scale f8 f and gives the scale of the fre 
quencies is of attenuated luminosity. Since such 
methods for varying the luminosity of indications 
on a cathode ray tube screen by variations of bias 
are well known per se, they will not be explained 
in detail. 

Fig. 14, to which reference is now made, shows 
schematically one embodiment which permits 
the observation of transmitting stations in course 
of operation over a wide frequency range, the ad 

30 justment of a monitoring receiver to a particular 
transmission, and the taking of the radiodirec 
tional bearing of this transmission manually or 
by automatic direct reading. In this embodi 
ment, certain features of the invention provide 

36 for the use of only one single circular scanning 
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system for producing the various desired indica 
tions on a cathode ray tube Screen. 
This method is specially guitable when use is 

made of cathode ray tubes that have a large screen 
Only magnetic deflection is employed 

with this kind of tube, and, in view of the dimen 
sions and the considerable voltages that are used, 
it is advisable to concentrate the deflection field as 
much as possible, since this permits construction 
of tubes that are of small diameter in the cylin 
drical portion. In order to employ only one single 
deflection system, the receiving Circuit shown in 
Fig. 14 provides for a magnetic circuit 202 which 
rotates around the neck of cathode ray tube 20. 
The rotation of this circuit 202 permits circular 
displacement of the spot on screen 27 of the 
cathode ray tube 20. This deflection system 202 
is connected by commutator 203 to tie output 
stages 23 of the control receivers 22 and the 
monitoring receiver 235. A commutation, e. g. 
electronic, is provided in order to permit alternate 
connection of the supply circuit of the circular 
deflection element 202 either to the control re 
ceiver 22 or to the amplifier circuit 28 which 
is fed in such a way as to furnish the position of 
the frequency adjustment of monitoring receiver 
235. Motor 204 drives in continuous rotary 
motion the assembly of the devices secured to 
shaft 205, i. e. the deflection system 202, the rotat 
ing tuning condenser 206 of control receiver 22, 
the high frequency static distributor such as 2CT 
that feeds the commutation device 24 of the out 
put stages 23, and the induction distributor or 
finder 208 whose orthogonal stators 23 and 232 
Occupy a definite fixed angular position. 
As described above, instead of effecting the 

scanning of cathode ray tube 20 by means of a 
variable condenser of special profile, the scan 
ning is performed by a tuning condenser of the   
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control receiver 2t2 that is of normal shape du'a 
ing only 180° of its rotation. The second hals 
turn is used for causing the appearance of 38 
other desired indications. 
The static distributor is fed by a high fia 

quency oscillator, for example, and during the 
half-turn when receiver 262 is blocked, i. e. dur 
ing the undesired half-turn of variable condenser 

3, distributor gives the output, circuit, A3 
of receiver 22 such a bias that receiver 22 go 
longer acts on the circular scanning of Yaag Kaetic 
element 292, and this causes the spot to appear 
on the cathode ray tube screen only during 0:ae 
half-in. 28. 
On the same shaft as the variable tunig coia 
eraser 22 of the monitoring receiver here is 
keyed an induction distributor 228 whose ;70 
orthogonal stators 229 and 23 occupy fixed posi 
tions. Variable condenser 28 nay, or example, 
be controlled manually by the adjusting snob. 233 
and this condenser is given a profile sisalar to 
that of the rotating variable condense C3, so 
as to use the sane scale of frequencies or 3Cree: 
2 for the indication of the adjustinent of racial 
toring receiver 233 as for the indications of Sui 
pervision. Induction distributor 223 coxaprises 
a rotor which has its angular position controlled 
by knob. 22e and which determines the phase re 
lations of the sinusoidal voltages induced in the 
orthogonal stators 323 and 239. The rotor of " 
distributor 228 receives over the constant coupling 
transformer 23, a high frequency voltage. 20. 
ceeding, for example, from the oscillator 2 al 
ready used for the coin mutation of the output 
circuits. She high frequency voltage ind aged 2n 
the stators 239 and 23 is transmitted to 38 y 
other stators 233 and 332 within which the rotor 
of induction distributor. 283 rotates, which dise 
tributor, by maars of the coastat coupliigi (23a5 
former 233, restores to output anglife: 2; he 
high frequency voltage proceeding for the 23, 
induction distributor. The angular position for 
which the induced voltage will be nil in Eke roi; Or 
of distributor 28 will of course diepend on tie 
angular position of the rotor of induction dis 
tributor 22, 

In Fig. 5, curve 283 shows the variation in 
angplitude during the progressive rotation of shift 
205 of the high frequency current that enters 
anpier 3. This voltage variation is assed oy 
means of outpat circuit 88 for operating this 
circuit during the hafatuan whes the ca:hode 
ray tube 33 does not serve for giving the control 
indication. The directly amplified higia frete 
cy voltage amight be 3ed over known types of 
circuits, but it is preferable to detect the envelope 
curve 232 in order to use the continuous corn 
poet. En Gig. 15A, the carcle 233 illustrates 
the circular path described by the spot or s, 
cathode ray tube whose rotating deflection circuit 
is fed by the continuous component, and he 
image 24, illustrates the trajectory of the spot 
when the circuia deflection system 202 is fed by 
& curve of the type of component 232 that act 
ates an output tube whose cut-off point Fe only 
permits amplification of the voltage tip 243 dur 
irig the time t. It is this tip 283 that furnishes 

- the image 233. This image would be double, i. e. 
there would be two similar images staggered by 
180° if cathode ray tube 2 was used during the 
complete rotation of the circular scanning for 
giving an indication of the component detected 
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iring a half-tura, as regationed a gove, (Ziy 
tha singie image 233 will appear. The shape of 
this image will depend on the satiration point of 
tie outp: sube, on tiae characteristics of the des 
section, on the polarizations, and on th& size of 

is usual to obtaia yeary tagsegret 
iiraages in which the gangle c is very Staali, whic 
corresgods to a very short time . The image 
25 may then be almost confused wit: a raftiai. 
line, 
On screen 28 of cataote ray tube 28 of Eg., 

& there is consequeaty totaliased the Eisio23 

S 

2. 

2 

is . 
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ray 225 yhich ificates the araglier gosition of . 
tie variable co-deser 83 that lines the anxie 
oriang receiver 385. Sizace the same fregislacy 
scale is used, it is easy to brig tha iii.333. 
pointer 225 into coincidence with one of the gaia 
nois races 223 fashished by catio Seceiya: 
22 and 3representiaga, transmissioA to e incais 
toired. 

Furthernoe, I orde: to avoid too rates asses. 
initiation of the screer y the coatinois, cigar 

cle : the Scanning, it is possible by Sulae i3S 
ing and anodulation in the knyi initie: Oil 
the control grid of the Cathods ray tie : 'eir 
force the uninous iaces 23, 25, 233 (Fig, 3.6) 
that represent stations detected by the controi 
seceives. 2:2 and to dinalinish to a gi'eat 2%teai, 
the liniosity of the reference seniscicle 833. 
In order to avoid any confusion yith e iiia Se 
253 of the index tha; shows the adjustinasi, is: 
frequency of the monitoring receive to the olinas' 
ignsges produced on cathode ray $ube 238, it ag 
pears preferable to have the inage 233 of this 
unious index appear as a dotted ligate. This is 
accomplished during the appearance f his ide: 
by rodeirag the gait of the cathodie say tuce 
iy inse: as of 2, high firstuency signal this, 283.33 
successive innisation and extinctio), G 32:3 
very sold modulation in intensity, of the spot 
as the cathode ray the curling the relative 
soy raise tisscagniela kaat, silisies & 
iiga.ge 23, 

The nonitoring raceives 335 stay a 'coaraected 
to an electrosaic or inachsrica, cognitator 33 
hat, gerginits. Inoxioicing or traffic oyei a star . 

sectional aerial is , or else, Eas taking of 2. 
ration directional searing of a station ?ity pai'ao 
elag the receiver to an antein a systein 35 of 
the staf Stally eigoyed a radio direction Era 
igg, it gairag gossible to tale he eating in 2X2 is 
ly by the coratio Rag & 3 an autoiatic 
Sinéizag sievice. It is the possible to key in the 
staine shaft EE antiction distributor 23 of a 2kind 
stay used a tie remote tira Sasirission of the 

Sadio-directional of the isdicstics is older G 
Sep2at to a distance the 32nga, indication3 8 
he radio directioSa side, 
Sy a contination similar to that, just described 

fox causing the indicStion of the adjusneak fire 
cency of the receive to ageal OS cathods say 
The 2A simultaneously with the control indicae, 

tion, the image of the direction of the monitored 
statioSa Enay se produced on his seize lie by 
alteracting this indication yith the othe's out 
as a cacece that is suSicient, for retaising he 
Innois persistence of a the indications, Ehig 

image inay be the One that corresponds to : 
manual adjustinent of control noi 25, but S& 
may also be the ore produced autoratically cy 
any Suitable radio-directional direct reading dea 
vice. X, the screer of the cathode ray tube 253 
(Fig. 16) the image 233 shows the direction of 

by amplifier 20. But since te tube is only used 75 the transmitter producing the signal 250 to which 

  



19 
the monitoring receiver is adjusted, as shown by 
the luminous pointer 252. The circular gradu 
ated scale 257 may be divided in degrees, or in 
deed the measurement of the directions may be 
effected on a second graduated scale 25, prefer 5 
ably of different radii, so as not to overcrowd the same scale, 
The radiodirectional image 253 may be obtained 

by keying on the rotary shaft 206 a resistance 
coupled distributor having a sinusoidal distribu 
tion of the voltages. By means of the commuta 
tion circuit of the output stages 23, direct use 
may also be made in the circular scanning cir 
cuit 202 of the output voltage of receiver 236 
which may itself be fed by a rotating radio direc 
tion finder, either manually or at a constant speed 
in synchronism with the rotation of the scan 
ning circuit 202. 
In the various embodiments that have just been 

described, the cathode ray tube that is used as 
indicator is located directly in the axis of rota 
tion of the frequency scanning system. Accord 
ing to certain of its features, the invention also provides circuit arrangements that permit the 
indicating cathode ray tube to be located at a 
certain distance from the axis of the mechanical scanning system while retaining the synchronous 
circular deflection, and while using a single de 
flection system. An arrangement of this kind also 

peat the indications to considerable distances. 

O 
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makes it possible to use several indicating sys- 80 
tems that may without particular difficulty re 

In Fig. 17, which illustrates schematically one 
example of an arrangement of this kind, the 
cathode ray tube 28 comprises a rectangular de 
flection system 282. This deflection system may 
consist of pairs of orthogonal plates, or stationally 
inductances. Deflection system 262 is connected 
to an amplifier or detector 263 which is itself 
connected. to a carrier current generator 268 by 
lines 268 and 265 and across a rotating induc 
tion distributor 267. The carrier current is mod 
ulated by the different signals that it is desired 
to show on the screen of the indicating cathode 
ray tube 26. This assembly constitutes the re 
mote repetition circuit that permits the connec 
tion to line 266 of a certain number of amplify 
ing elements in association with indicating cath 
oderay tubes similar to amplifier 263 and to cath 
ode ray tube 26 f. 
The motor 289 drives the rotating plate Con 

denser 270, the static commutator such as 2, 
the induction distributor 287, and any other nec 
essary member as described in the preceding en 
bodiments. Condenser 270 is connected to re 
ceiver 272 and the output circuits that feed the 
carrier current emitter 268 may be actuated by 
any other member 273 that permits the obtain 
ing of indications of a different kind, as described 
above. With an arrangement of this kind, it is 
accordingly possible to have as many indicating 
tubes as desired at different locations. 

It must be understood that numerous modifica 
tions and adaptations may be made in the dif 
ferent examples of embodiments shown and de 
scribed without departing from the Scope of the 
invention, both as regards the methods and the 
corresponding scanning circuits that are em 
ployed, as well as the groups of circuits that per 
mit the showing of the desired indications on the 
screen of a single cathode ray tube used as indi 
cator. It must also be understood that the ele 
ments and circuits that are of Well known design 
have not been described in detail since they do 
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E. specifically form part of the present inven 
O. . 

claim: 
i. A combined transmission supervision and 

direction finding system comprising a receiver, 
means to tune said receiver through a predeter 
mined band of frequencies, an indicating device, 
means to produce an indication on said device 
each time said receiver receives a signal from a 
transmitter, means to separate the indications 
thus produced so as to identify the frequencies 
corresponding thereto, a direction finding anten 
na, system associated with said receiver, means to 
change the directivity of said antenna system, 
and means to indicate on said indicating device 
a direction of any particular transmitter being 
received by Sald receiver. 

2. A combined transmission .supervision and 
direction finding system in accordarice with claim 
1, in which the indicating device is a cathode l'ay 
tube and the indication of each transmission ap 
pears as a luminous trace on the face of said 
tube. 

3. A combined transmission supervision and 
direction finding system in accordance with claim 
1, in which the indicating device is a cathode ray 
tube upon which each transmission received ap 
pears as a luminous trace and in which means 
is provided for eliminating a particular trace 
when the directivity of said direction finder an 
tenna system bears a predetermined angular re 
lation to the direction of the transmitter at which 
said transmission originates. 

4. A system in accordance with claim 1, in 
which means are provided for alternatively tun 
ing said condenser automatically or manually. 

5. A system in accordance With claim , in 
which one half cycle of the turning of said receiver 
is rendered ineffective, 
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6. A combined transmission supervision and direction findirig system comprising a receiver, 
means to tune said receiver through a predeter 
mined band of frequencies, an indicating device, 
means to produce an indication on said device 
each time said receiver receives a signal from a 
transmitter, a direction finder antenna system 
associated with said receiver, means to change 
the directivity of said antenna system, means to 
indicate on said indicating device the direction 
of a particular transmitter being received by said 
receiver, driving means rotated at a substantially 
constant speed, and manually operated means to 
alternatively connect said driving mears to said 
receiver tuning means or to connect said manual 
means to said receiver tuning means for manual 
tuning of said receiver. 

7. A system in accordance with claim 6, in 
which the indication means is a cathode ray tube. 

8. A system in accordance with claim 6, in 
which the indicator means is a cathode ray tube 
and in which means is provided to extinguish 
the luminous spot of said tube during a half cycle 
of the tuning of the receiver. 

9. A combined transmission supervision and 
direction finding system comprising a receiver, 
means to tune said receiver through a predeter 
mined band of frequencies, an indicating device, 
means to control the indication of said device in 
one coordinate of a two coordinate system with 
the tuning of said receiver, means to control the 
indication in the other coordinate by signals re 
ceived by said receiver, direction finding appara 
tus associated with said receiver, means to adjust 
the directivity of said apparatus so that a par 
ticular signal received by said receiver will be ma 
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terially altered when the directivity of said direc ition finding apparatus bears a predeteranised re 
lation to the direction of the trarasanities groduc 
ing said signal, and means to indicate on said 
indicating device the orientation to said direc 
tivity of said direction finding apparatus when a 
particular signal is so anaterlay alteted. . . 

10... systeina in accordance with clair 9, in 
which the indicating device is a cathodgray tube 
and means is provided to produce the indication 
of signals areceived with said band durig. cna 
half cycle of the tuning of said receive, aid 
means is provided during the other his cycle of 
the tigiag of said receiver to produce as tradio 
cation on said tube of the orientation of the directivity of said direction Sinding apparettas, 

12. A system in accordance with claign 8, in 
which the indicating device is a cathode ray be 
sna in which the indication is produced thereon 
in poia: ecordinates. 

9,884,797 
17. A system in accordance with claim 15, in 

which the means to alternate the gonoineter con 
nections to the deflection circuit of the gathode. 
ray tube operates at a sufficiently high rate so that 
both indications will appear to an observer simul 
taneously on the face of the tube. 

18. A combined transin'ssion supervision and 
anonitoring system coringising SL control receiver, 
insans to une said control. 3"eceives through a pre 
deternished band of frequencies, an indicating de 
yice, means to produce an indication or said de 
vice each tine said receiver seceives a sigrai from 
a transmitter, means to separate the indications 

... thus produced on said indicating device in a 
is 

2 
12. A combined transmission sugarvisiox) and 

direction inding systeria eosingprisi.g. 2, Seceives, 
means to line said receive 'epeategy through a 
predeterrained band of restleices, & 320de 
ray tube, Siegins to cause the spot (8 said cathode. 
ray tose to trace a circle is synch'chis). Frith the 
tunig g8 said receives, fears to C32se said 
spot to deviate from said circle whes 2 signal is 
received. By saic receiver durings one half of the 
cycle of the turning of said receives, a direction 
inding 2xtenna systern coasaected te said '3- 
ceives, means to adjust the directivity of said an 
terrae, systern, neans to cause 8 spot of said 
cathode gay Lae to trace 3. c.323 gath is said 
tube in Sygachronisyn with the noveset of the 
directivity of said anteraza, syster, iiiig the 
other hsi of the cycle of tianizag of said 'eceiver 
aid inegas to cause said sgot 80 (3ciate along a 
radia line during said other half of the tilialag 
cycie. 

3. A syster in accordance with Caig. 2, in 
which the means to produce the indications from 
the output of the receive during one hali of the 
turning cycle is an electronic consistator (per 
atted by the tising gleans, 

4. A systern in accordance with clairn 32, in 
which the defection circuit, for the c2,&hode ray 
tube is connected alternatively to the output of 
the receiver and to the means, for corolling the 
movement of the spot during the other his cycle 
of taining. 

15. A combined transmission supervision and 
direction finding systern, comprisiiga, receiver, 
means to use said receive through, predeter 
mined band of frequencies, a cathode ray tube, 
a defection circuit for said cathode ray tube, e. 
first goniometer mechanically connected to said 
tuning means, raeans to feed a sitecrating clax's 
rent into the rotor of said goniometer, means to 
feed the output of said receiver into the 'otor of 
said goniometer, a direction fader aeria sys 
ten, means to adjust the directivity of said sys 
tem, a second goniometer having its roto me 
chanically operated by said antering, adjusting 
means, means to feed an alternating cuisertigato. 
the rotor of said gonometer, means to feed the 
output of said receiver into the rotor of said 
goniometer, and means to connect the stators of 
said first and second goniometer atternately to 
said deflection circuit. 

16. A system in accordiace with claim 5, in 
which the means to connect the stattox's of the 
goniometers alternately with the deflection circuit 
of the cathode ray tube comprises an electronic 
commutator, 

23 

3. 

predetermined manner so that the frequency of 
the signals received may be identified, a nonitor 
ing receiver, nears to tune said receiver through 
said same hand of frequencies, and means to 
produce on said indicating device an indication 
corresponding to the frequency at which said 
nonitoring receives is used. 
19. A systern in accordance with clain 18, in 

which the indicating device is a cathode ray tube. 
20. A system in accordance with claim 18, in 

which the indicating device is a cathode ray tube 
and the defecting device comprises a coil rotat 
ably gaol inted alocut, the tech, of said tube Sind 
means is provided to correct, said coil ai&ernately 
to the output of the cozizol receiver 3rd to the 
indication producing years of the nonitoring 
receiver. 
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2. A cornbirasdi ties:...issio gue:rision and 

mined band of frequencies, a 
means to adjust the tuning of 
ceiver, a first gondonlater 13.3 
chanically coinsected to the Eig. 
said control receives', a second ger 
its rotor anechanically connected to the 3.53S$2g 
Reans for the monitoring receives, 3 
tively to connect the stator's Ci scici &W, 
eters together, neans to supply 3.22 ge: 
current to the rotor of said Sega::c getti 
means to detect the output of * 
first gonoineter, a cathode 3'ay like : 
tating deflecting coil, and neais 3,3'iiatively 0. 
connect said detecting means and th:3 tit;3.3% of 
said control receiver to said deflecting coli, 

22. A systern in accordance with claii. 23 in 
which means is provided to connect the output 
of said control receiver to said defecting coil du'a 
ing one half only of the turning cycle of said con 
to receives. 

23. A coznbined traiaSriassion supervision, direc 
tion finding, and monitoring system comprising 
9 indicating device, a control receives, means to 
tline said control receiver through a band of fre 
quencies s. monitoring receiver, means to adjust 
he trag of said monitoring receiver, a direc 
on inder apparatus, eans to produce an indi 

t 

cation or said indicating device representing the 
65 signais, received when said control receiver is 

lined throligh said frequency band with identif 
cation of the frequencies of the signals received, 
means to produce an indication on said indicat 
ing device of the adjustment of said nonitoring 

0 receiver, means to produce an indication on said 

75 

indicating device of the orientation of the direc 
tivity of said direction finding. apparatus, and 
aneans sequentially to connect said three indica 
tion producing means to said indicating device. 

24. A system in accordence with claim 23, in 
which the indicating device is a cathode rey tube. 

  



4e 

25. A system in accordance with claim 23, in UNITED STATEs PATENTs 
which the means for sequentially connecting the Number Nanne . . . . Date 
indication producing means to the indicating de- 1887 Wallace ------- Sept. 20, 1932 : 
vice comprises an electronic commutator. 99 Tolson-....... sept. 26, is: 

2,214,842 Neufeld. -- Sept. 10, 1940 REN HARDY. -----...-E. 
. 2,279,151 Wallace --------- Apr. 7, 1942 REFERENCEs CITED 229.346 Podlaky et al. Apr. 7, 1942 

The following references are of record in the is E. Rioseley...... Nov. 7, 1944 
file of this patent: 2,367,907 Wallace ------------ Jan. 23, 1945 
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