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My invention relates to signal portraying ap 
paratus of the type which employs a cathode ray 
electron discharge device and more particularly 
to Such apparatus in which the cathode ray bearin 
is deflected to form a circular trace in the absence 
of a signal. 
Certain applications in which cathode ray 

tubes are employed to provide a visible indication 
of a Signal require that the cathode ray bean be 
deflected to form a circular trace on the fiores 
cent Screen of the tube so that when a signal is 
impressed on the tube it will produce an indica 
tion on the circular trace. The cathode ray tube 
is provided With deflecting members on axes at 
right angles and the circular trace is formed by 
impressing equal sinusoidal voltage or current, 
Waves which are 90° out of phase on the two axes, 
it being evident that when such sinusoidal waves 
are impressed on the members the beam Will be 
deflected in a circular path. For example, one : 
method which has been employed to obtain the 
90° phase difference is to provide a transformer 
With two Secondaries having voltages respectively 
leading and lagging the primary voltage by 45°. 
Temperature and humidity changes of the sur 
rounding air affect the tuning of the secondaries 
and thus cause phase variations of the secondary 
Voltages. These variations may be compensated 
Or minimized; however, changes in the ratio of 
reactance to resistance or the 'Q' of the in 
ductances, are extremely difficult to compensate 
Since they result in relatively great changes in 
phase. Accordingly, it is an object of my inven 
tion to provide a signal portraying apparatus em 
ploying a cathode ray electron discharge device 
including an improved arrangement for defect 
ing the Cathode ray beam to provide a circular 
trace and which apparatus shall have greater 
Stability over a wide range of atmospheric condi 
tions. 

It is another object of my invention to provide 
a signal portraying apparatus having a cathode 
ray electron discharge device and including an 
improved arrangement for producing a circular 
deflection of the cathode ray beam which air 
rangement facilitates the location of the cathode 
ray device at a position remote from the deflect 
ing Wave generator and which provides stable 
Operation regardless of variation in the tempera 
ture Orhumidity of the ambient air. 
The novel features which are believed to be 

characteristic of my invention are set forth with 
particularity in the appended claims. The in 
Vention itself, however, both as to its organiza 
tion and method of operation, together with fur 
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2 
ther objects and advantages thereof, Will best be 
understood by reference to the following descrip 
tion taken in connection. With the accompany 
ing drawing, in which Fig. 1 represents which in 
dicates diagrammatically a circuit embodying 
iny invention, and Fig. 2 is an end view of the 
cathode ray device in the circuit of Fig. 1 show 
iing the face of the fluorescent Screen. . . . 

Referring now to the dra Wing, the signal pOr 
traying apparatus shown in Fig. 1 includes a 
cathode ray electron discharge device or tube 6. 
of a type Well known to the art. The tube in 
cludes two pair's of electrostatic beam deflecting 
plates arranged on axes perpendicular to the lon 
gitudinal axis of the tube and at right angles to 
One another, the first or Vertical deflection pair 
Comprising plates and E2 and the second Or 
horizontal deflection pair comprising plates 3 
and . The remaining elements of the tube have 
been Omitted as they are not necessary to an un 
derStanding of the present invention. In order 
to produce a circular trace on the fluorescent 
Screen of the tube is sinusoidal voltages 90° out 
of phase and of equal magnitude are impressed 
On the tWO pairs of plates. 
The necessary sinusoidal deflection waves are 

obtained from a suitable generator 5 which has 
been illustrated as connected across the input cir 
cuit of an amplifier tube 6. Tube 6 is provided 
With the uSual Cathode ..., control electrode or 
grid 8 and anode 9, the generator 5 being con 
nected between the cathode I and grid 8. The 
Output circuit of the tube 6 is connected to the 
primary winding of a transformer 20, the primary 
Winding being connected in the anode circuit in 
Series With a Suitable source of anode potentiai 
illustrated conventionally as a battery 22. Across 
the primary and Secondary windings of the trans 
former are connected variable condensers 24 and 
25, respectively, which are tuned to resonance at 
the frequency of the impressed voltage. It will 
.8 Understood, therefore, that the voltages in the 
primary and secondary Windings are 90° out of 
phase. A variable resistor 26 is connected across 
the Secondary Winding to provide a variable load 
So that the current in the secondary winding may 
be adjusted. 

In Order to impress the deflection voltages on 
the horizontal and vertical plates, the primary 
and Secondary Windings of the transformer 20 are 
Coupled to tuned circuits 27 and 28, respectively, 
through link couplings including a low impedance 
four-conductor transmission line 29. The cir 
cuits 2 and 28 include inductances 30 and 3 , 
respectively, and variable condensers 32 and 33, 
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respectively. Both circuits are tuned to reso 
nance at the frequency of the deflection WaVeS. 
The link couplings include windings 34 and 35 in 
inductive relationship with the primary and Sec 
ondary windings, respectively, and windings 36 
and 37 in inductive relationship with the induct 
ances 30 and 3 , respectively. The Windings 3 
and 35 have relatively few turns as compared 
with the primary and secondary windings of the 
transformer and, therefore, there is a stepdown 
of voltage from the primary and secondary Wind 
ings to the link couplings. In a similar manner 
the windings 3S and 3 have relatively few turns 
as compared with the windings $3 and 3 and 
the voltages are thus stepped up from the link 
coupling to the deflection plates. It Will be eWi 
dent that with this stepdown arrangement, in 
cluding the low impedance coils 34, 35, 36 and 37, 
it is feasible to employ a low impedance trans 
mission line. 
Since the distributed capacities of the inter 

connecting conductors of the transmission line 
29 are connected across a low in pedance circuit, 
this capacity has negligible effect on the phase 
of the voltages across the tuned circuit; a high 
overall circuit stability is thereby obtained. The 
arrangement of the circuit as shown in the draw 
ing maintains the phase relationship of the tWO 
deflecting voltages substantially constant regard 
less of changes in the 'Q' of the inductors or of 
changes in capacity of the Connecting Cable or 
transmission line. Any changes in tuning of the 
circuits caused by changes of capacity or induct 
ance due to temperature variations may be cond 
pensated in accordance with practice well known 
to the art as by employing capacitor's Of the 
proper compensating type. 

During the operation of the deflection circuit 
illustrated the primary and secondary circuits 
of the transformer and the circuits 2i and 23 
are all tuned to the deflection frequency and the 
resistor 26 is adjusted to equalize the deflection 
voltages impressed on the horizontal and Vertical 
deflection plates of the tube (). A circular sweep 
40 is thereby obtained on the fluorescent Screen 
A? of the tube as indicated in Fig. 2. Thereafter, 
regardless of changes in temperature or moisture 
content of the surrounding air, there can be sub 
stantially no change in the phase relationships 
of the tuned circuit and a circular trace on the 
fluorescent screen will thus be maintained re 
gardless of changes in atmospheric Conditions. 

It is desirable that the Operator of the appa 
ratus illustrated should be able to vary the di 
ameter of the circular trace and in Order to a C 
complish this adjustment effectively without pro 
ducing any change in the circular form of the 
trace, I employ a variable control of the Voltage 
on the screen grid 38 of the tube 6. The variable 
voltage is obtained from a Voltage dividing re 
sistor 39 connected across the source 2?. By ad 
justing the contact on the divider 39 full range 
diameter control may be obtained independently 
Of the circularity of the SWeep. 
From the foregoing, it is readily apparent that 

I have provided a beam deflecting circuit Which 
insures the maintenance of the circular SWeep 
relatively independent of changes in temperature 
or humidity of the ambient air and furthermore, 
a circuit which makes it possible to employ a 
transmitting line or cable so that the cathode ray 
tube may be located at a considerable distance 
from the signal generating apparatus without the 
necessity of frequent readjustment of the tuned 
circuits. 
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While I have described one embodiment of my 
invention in connection with a cathode ray tube 
of the electrostatic defection type, other appli 
Cations Will readily be apparent to those skilled 
in the art. I do not, therefore, desire inny inven 
tion to be inited to the particular arrangement 
illustrated and described and I intend by the ap 
pended clains to COVer a modifications which 
fall Within the Spirit and Scope of my invention. 
What I claim as new and desire to Secure by 

Letters attent, in the United States is: 
1. A Signal portraying apparatUs comprising a 

cathode ray electron discharge device having a 
fluorescent Screen and including an electron 
beam forming means and first and Second de 
flecting Ileans for defiecting the beam in direc 
tions perpendicular to one another, a source of 
sinusoidaily Varying Waves, a transformer having 
a primary Wilding and a Secondary Winding, said 
primary Winding being connected to said source, 
means for tuning both Said Windings to the fre 
quency of Said WaVes, means for coupling said 
first and second deitiecting means respectively to 
said primary and secondary Windings, a variable 
load element connected a CIOSS Said SecCadairy for 
adjusting the relative amplitudes of the WaVes 
aCrOSS Said primary and secondary Windings SO 
that waves of equal intensity may be impreSSed 
on both said deflecting means whereby the beam 
is deflected to produce a circular trace on Said 
SCreel. 

2. A signai portraying apparatus coil prising a 
cathode ray electron discharge device having a 
fluorescent Screen and including an electron bean 
forning means and first and Second pairs of de 
fecting members for defecting the beam in di 
rections perpendicular to One another, a Source 
of Sinusoidaliy Varying Waves, a trainSiformer haW 
ing a primary winding and a secondary Winding, 
said primary winding being connected to Said 
source, means for tuning both said Windings to 
the frequency of said Waves, a first tuned circuit 
connected between the members of Said first pair 
of deflecting members, a second tuned circuit 
Connected between the inenbers of said second 
pair of deflecting merinbers, said first and Second 
tuned circuits being tuned to the frequency of 
said waves, and means for coupling Said first and 
Second tuned circuits respectively to said primary 
and secondary windings whereby the beam is de 
fiected to produce a circular trace On Said Screen. 

3. A signal portraying apparatUS COImprising 
a cathode ray electron discharge device having a 
iiuorescent screen and including an electron beam 
forming means and first and Second pairS Of de 
flecting members for deflecting the beam in di 
rections perpendicular to one another, a Source 
of sinusoidally varying waVes, a transiormer haW 
ing a primary Winding and a Secondary Winding, 
said primary Winding being connected to Said 
source, means for turning both said Windings to 
the frequency of said Waves, a first tuned circuit 
connected between the members of said first pair 
of deflecting members, a second tuned circuit 
connected between the members of Said Second 
pair of deflecting innenbers, said first and second 
circuits being turned to the frequency of Said 
waves, and means for coupling said first and sec 
ond tuned circuits respectively to said primary 
and Secondary Windings Whereby the beam is de 
fected to produce a circular trace On Said Screen, 
said coupling meanS including a low impedance 
transmission line whereby Said Cathode ray de 
Vice may be located at a point renote from said 
transformer. 
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4. A signal portraying apparatus comprising a 
cathode ray electron discharge device having a 
fluorescent Screen and including an electron 
beam forming means and first and Second pairs 
of deflecting members for deflecting the beam in 
directions perpendicular to one another, a source 
of sinusoidally varying Waves, a transformer haW 
ing a primary Winding and a secondary Winding, 
Said primary Winding being connected to said 
Source, means for tuning both said Windings to 
the frequency of said Waves, a first tuned circuit 
connected between the members of said first pair 
of deflecting members, a Second tuned circuit 
connected between the members of said second 
pair of deflecting members, Said first and second 
circuits being tuned to the frequency of said 
Waves, and means including a low impedance 
transimission line for providing one link coupling 
between said first tuned circuit and said primary 
Winding and another link coupling between said 
Second tuned circuit and said secondary winding 
Whereby the bearin is deflected to produce a circu 
lar trace on Said Screen. - 

5. A signal portraying apparatus comprising a 
cathode ray electron discharge device having a 
fluorescent Screen and including an electron beam 
forming means and first and second pairs of 
deflecting plates for deflecting the beam in direc 
tions perpendicular to one another, a source of 
Sinusoidally varying voltage Waves, a transformer 
having a primary winding and a secondary wind 
ing, Said primary Winding being connected to said 
Source, means for tuning both said windings to 
the frequency of said waves, a first tuned cir 
cuit connected across said first pair of plates, 
a, Second tuned circuit connected across said Sec 
Ond pair of plates, said first and second tuned 
circuits being tuned to the frequency of said 
Waves, and means for coupling said first and sec 
Ond tuned circuits respectively to said primary 
and Secondary Windings whereby sinusoidally 
Varying deflecting Voltages are impressed on said 
pairs of plates 90° out of phase and the beam is 
deflected to produce a circular trace on said 
SCreen. 

6. A signal portraying apparatus comprising a 
Cathode ray electron discharge device having a 
fluorescent Screen and including an electron beam 
forming means and first and second pairs of de 
flecting inenbers for deflecting the bean in direc 
tions perpendicular to one another, a source of 
sinusoidally varying voltage waves, a transformer 
having a primary Winding and a secondary Wind 
ing, Said primary Winding being connected to said 
Source, means for tuning both said windings to 
the frequency of Said waves, a first tuned circuit 
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6 
connected across said first pair of members, a 
second tuned circuit connected acroSS Said Second 
pair of members, means including a low imped 
ance transmission line providing one link coul 
pling between said first tuned circuit and Said 
primary Winding and another link coupling be 
tween said second tuned circuit and Said Second 
ary Winding, said last mentioned means being 
arranged to provide a step-down of voltage be 
tween said Windings and Said couplings and a 
step-up of voltage between said couplings and 
Said tuned circuit, and means providing a var 
iable load for said secondary winding for equal 
izing the Voltages acroSS Said pairs of members 
Whereby the beam is deflected to produce a cir 
cular trace on said screen. 

7. A signal portraying apparatus comprising a 
cathode ray electron discharge device having a 
fluorescent Screen and including electron beam 
forming means, a first and second deflecting 
means for deflecting the beam in directions per 
pendicular to One another, a Source of sinusoi 
daily varying Waves, a transformer having a pri 
mary Winding and a Secondary Winding, means 
including an electron discharge device having an 
anode and a cathode and control and Screen elec 
trodes for connecting said primary winding to 
said source, means for tuning both said windings 
to the frequency of said waves, means for cou 
pling said first and Second deflecting means re 
Spectively to Said primary and secondary wind 
ingS whereby the beam is deflected to produce 
a circular trace on Said screen, and means for 
impreSSing a variable Voltage on said screen elec 
trode for adjusting the diameter of the circular 
trace independently of the circularity thereof. 
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