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3 Caimas, 

This invention relates to modulators of the type employing an electron beam tube. 
An object of the invention is to devise an ar 

rangement for modulating the output current of 
an electron beam relay in which the beam is al 
ternately deflected between two spaced anodes or . . 
targets by means of a carrier Wave. - . 
A further. object of the invention is to de 

vise a modulator in which the modulated current : 
is formed of positive and negative pulses of the 
same amplitude but of varying duration. 
A further object of my invention is to devise 

an electron beam º type modulator in Which the 
output of the modulator consists of a series of 
pulses having a fixed pulse frequency but o vari 
able pulse-duration. 
The objects of my invention are attained by 

employing a cathode ray tube provided with two 
spaced anodes or targets between which the beatin 
is alternately defected by means of a carrier Wave 
applied to suitable beam deflecting means. The 
modulating wave or signal is applied to vary the 
mean position of the beam With respect to its nor 
Ima! Or neutral position. The arrangement is 
such that a small defection of the bears from 
its neutral position causes the output. Fave : 
reach its maximum value quickly Bind remain at 
this value throughout an oscillatory excursion. 

My invention may be explained by reference to 
the accompanying drawing in Which 

Figure 1 is a schematic circuit diagram of one : 
embodimeni; thereof; 

Figure 2 s a, developed view of the two tar 
E for explaining the action of the modulator; 
3 

Figure 3 is a series of four curves which ilus 
trate the operation of the inven?ion. 

Referring to Figure i, 4 indicates the eavelope 
of an electron beann tube naving ar electro ga 
2 for producing a concentrated electron bleem ?cg 
which is normally directed along ara agås pass 
ing between two spaced anodes S and 43 ccated in 
the other endi of the tube. These anodes are 
provided with eštensions az and az ekending 
back towards the gun, 2 in substantially paraleli 
relation, and these extensions are for the pur 
pose of intercepting the besTMa at al ges o 
defection. 
Anodes 8 and i? are connected through suitable 

resistance elements 8b and 43b to the positive ter 
minal 3 ok a suitable source of space current. 
These anodes are also connected to a suitable 
load circuit, preferably through an amplifier S. 
The gun 2 is connected to the negative termitig 
of the space current supply. 

Y 
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A. suitable source of carrier wave represented 
by the generator. T is applied to deflecting means, 

i such as the pair of plates 8, for deflecting the 
i electron beam alternately between the anodies 
3 and 4. A second deflecting system, such as 
the pair of plates 8, is also arranged to deflect 
the beam in the same plane as the plates &, 
and these plates are energized from a suitable 
signal source represented in the drawing by the 

10 microphone C which is energized from battery 
, and the voice currents froFM, the micropinone 

are applied to the plates S after being amplir 
fied at 2. It is obvious that magnetic defecting 
systems may be employed for the carrier and 

15 signal waves if desired. 
In Figure 2 : have show the W rodes 

and 8 in developed position for the purgose 
of illustrating the extent of deflection of the 
beam under different conditions of applied signal. 

20 The curves of Figure 3 ilustrate the Wave 
form obtained across the anodes 3 and 4. REŽeF 
different conditions of appliedi signa, 
Operation of the arrangemenit show in Figure 
is as follows: it i Will be unders&idcb3 ha; in 

25 signal wave may be a periodic Wyave or a, yary 
ing potential of either polarity, but its rate - of 
change will normally be quite low with reference 
to the frequency of the source . ' Normally, the 
electron beam 2a, will be directed between tite 

30 two anodes & and by suitable beam concentrate 
. ing and directing means not shown. With the 
beam in its neutral or normal position, srl, equæ! 
quantity of electrons will imprige por the a u 
odes 3 and 43 and there will be ince difference of 

35 potential applied to the output circuit. "I’lle Maora 
na position of the beam is fshoW! a; &a? á :Figen 

tyre 2. Assume thai: a, sine Wave shoty, in curve fi, 
?gre 3, is applied to the d'Efection piates &, 
the beam will be deflected alternately from one 

40 anode to the other at the frequency of the car 
Prie?tº Wave. Where the positive ac negative - 
ternations of the wave are the saže, t?e ke, F, . 
Will be deflected to the same exi&te?, DIY) e Yve 
anodes, and this is show in Figul'e 32 by the de 

45 flection of the beam from the mora pastido 
So to the position b” on the ano?ie & O3 fine gifsira 
tive carrier pulse and dow to the sitio ”º 
for the negative carrier. pulse. ViFizile the bearga 
is impinging upon ühe anode ? the fiiitp Fat; 

50 Will receive a positive pulse ºg Siwy i crire *b, 
Figure 3, and while the beam impinges por 
anodie 3 the output circuit Will receive a mega 
tive pulse NT. When the mea, position of the 
bem is at the point So in Figure 2, the positive 

88 and megative pulses of the output wave vill have 



Š 
the såm? àmplitude and will be of the same dura 
tion, gee ºctFWe ö. W 
Assume now that the signal source applies a 

potential to defection plates 9 to move the meam 
position of the beam from the point So up to 
the point Sc in Figure 2 so that theº beami nor 
mally strikes the anode 3. The value of the 
signal potential applied to the defection plates 3 
is represented by the line Sc in Figure 3. The 
wave shape of the output wave will be i deter 
nited by diže points at which the value Sc of 
Figure 3 just cancells the value of curve a of 
Figure 3 representing the carrier wave. As Will 
be seen fron curve c of Figure 3, the 8pplication - 
of the signal potential Sc in a direction to shit 
the meam position of the beam omito anode 3 
causes a lengthening of the positive pulses P 
and a corresponding shortening of the negative 
pulses N. V 
When the applied signal has a greater Value 

to defect the mean position of the beam to the 
point Sd as shown in Figure 2, the - duration of 
the positive pulses will be still further increased, when the defecting force of the signal wave iš 
equal to the defiecting force of the carrier wave 
as shown by the line Sd in Figure 3, the positive 
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pulses Fº will be of maximum duration and the * * 
negative pulses will have disappeared. Under 
this condition, the position of the beam oscil 
lates about the point Sd in Figure 2 and the 
extreme positions of the beam are represented by. 
the points d’ and d’”. 
the action of the tube will be the same when the 
applied signal tends to defect the mean position 
of the beam onto the anode 4, except that the 
change in the duration of the positive and mega 
tive pulses will be reversed. 
The amplifier 8 of Figure: i - will repeat the 

wave form shown in Figure 3. If the output Wave 
is to be formed of positive pulses only, one side 
of the output circuit would i extend from the 
anode 3 while the other side would extend from 
terminal 5. If the output wave is to include: 
negative pulses only, one side of the output cir 
cuit will extend from the lead of anode 4 and 
the other side from terminal 5. 

For steep wave-forms at the point of transi 
tion from positive to negative, and vice versa, the 
gap between the two anodes should be small with 
respect to tie length of the anode or the maxi 
mum swing of the beam, and the transverse 
dimension of the beam in the direction of Swing 
should also be small with respect to the maxi 
mum swing. W 

In the annexed claims the term “plane of said 
anodes” refers to the plame which includes, or 

It will be obviouš that · 

4 
is parallel with, the longitudinal axes of the 
an0des, w v 

I claim: 
1. In combination, .am electron tube including 

means for establishing an electron beam along 
a given axis, a pair of anodes arranged on oppo 
site sides of said axis, an output circuit con- - 
nected to said anodes in push-pull relation, a 
defecting system arranged to defect said beam 
in the plane of said amodes, a source of alternat 
ing current of fixed frequency, means for energiz 
ing said deflection system from said source to 
alternately defect the beam from one anode to 
another at the frequency of said source and at 
a constant amplitude, a second deflection system 
arranged to deflect said beam in the plane of 
said anodes, and a source of signal current for 
energizing said second deflecting system to shift 
the mean position of - said beam to one side or 
the other of said axis in the plane of said anodes, 
and said anodes having a dimension in the direc 
tion of deflection of said beam relatively large 
with respect to the transverse dimension of saidd 
beam in the same direction. 

2. A combination according to claim 1 wherein 
said anodes are elongated in their common plane 
and serve to intercept said beam at all angles 
of deflection, º 

3. In combination, an electrom tube including 
means for establishing an electron beam along 
a given axis, a pair of anodes arranged on oppo 
site sides of said axis, an output circuit connected 
to said anodes in push-pull, relation, meams for 
alternately deflecting said beam from one anode 
to the other at fixed frequency and i constant 
amplitude, and signal control means for shifting 
the meam position of said beam in the plane of 
said anodes, said anodes having a dimension in 
the direction of deflection of said beam relativ?ly 
large with respect to the transverse dimension of 40 

() 
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said beam in the same direction. 
PAUL GLASS. 
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