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Claims. (C. 179-17.5) 
This invention relates to an electron multiplier 

and particularly to a method of introducing a 
carrier frequency in such a multiplier. If light 
inpulses, for instance, the picture inpulses of 

is a television transmission are to be modulated 
upon a carrier, this may be done in the known 
manner that an accelerating voltage of carrier 
frequency is applied to the photosensitive part, 
that is, usually the photocell. Instead of simple 

O photocells for television transmission, cells are 
often used at present in which an amplification 
by secondary emission is produced. The photo 
electrons liberated by the first electrode are 
guided upon an emitting electrode from which 

5 an enlarged number of electrons are liberated. 
These electrons are then guided upon a further 
emitting electrode, and So on. 

If such a tube is to be operated in at least 
one stage with high frequency the disadvantage 
exists that not all emitting electrodes may be 
held at ground with respect to high frequency, 
that is, connected to ground by means of a con 
denser. In this case the high-frequency Source 
would be short-circuited by the capacitances. In 
multistage electron multipliers it is, however, 
desirable to hold all electrodes at ground in re 
gard to high-frequency in Order to eliminate 
high frequency interferences and to prevent the 
latter from passing through further stages and 
thereby being amplified. 
This invention shows a method for introducing 

the carrier frequency in which it is possible to 
connect all emitting electrodes to ground by 
means of a condenser. First a known arrange 
ment will be considered in which the electrons 
in each stage travel through a honogeneous 
magnetic field and are guided upon following 
emitting electrodes by means of this magnetic 
field. According to the invention the electrons 
travel in at least one stage through a variable 
magnetic field, the frequency of the variations 
being identical with the carrier frequency. 
Thereby the electron beam experiences a varia 
tion in defection and can be controlled in this 
manner by deflecting the beam across an aper 
ture. Preferably the variable magnetic field is 
disposed in one of the first stages of the electron 
Emultiplier where the electron beam possesses a 
Small diameter and may be completely modul 
lated With slight variations of the magnetic field. 
The invention may now be explained with the 

aid of the drawing, in which the single figure 
shows an embodiment of the invention. 

Referring to the single figure, of the drawing, 
the electrodes , 2, 3, 4 and 5 are emitting elec 

2 

25 

30 

35 

40 

45 

50 

55 

trodes or secondary electron emissive cathodes, 
opposite which the accelerating electrodes 2, 3, 
4, 5’ and 6' are disposed. The electrode 2' may 
be held at the potential of the emitting electrode 
2, the electrode 3' at the potential of the emit 
ting electrodie 3, and So on. A homogeneous 
magnetic field is applied in the direction vertical 
to the plane of the drawing by a solenoid 5 ener 
gized by a source 6. 
According to the invention the electrons from 

electrode , for instance, in the first stage, are 
guided through a magnetic field which varies 
With the carrier frequency. The enitting elec 
trode 2 is somewhat shorter than the other elec 
trodes. The variable magnetic field is chosen in 
such a way that the electron beam 2 emitted 
by the emitting electrode completely impacts 
emitting electrode 2 in one extreme case, where 
as it completely enters through the slit 9 in the 
other extreme case. Thus, a modulation takes 
place corresponding to the amount of the elec 
tron beam impacting the emitting electrode 2. 
A Faraday cage is connected with the elec 
trode 2, in which that part of the electron bean 
is received which enters through the slit 9. Pref 
erably only that part of the emitting electrode 
2 will be made secondary-emitting which lies on 
the right side of the slit 9. The intensity of the 
beam emitted from the electrode 2 then Waries 
with carrier frequency. If light impulses are 
given upon the emitting electrode by means 
of the optical systern a carrier frequency 
modulated by these light impulses can be taken 
from the output of the electron multiplier. The 
electrodes 2 and 2' are energized positively rela 
tive to the first electrode by a source 3). Elec 
trodes 3 and 3", etc., are similarly energized to 
higher potentials relative to electrode . All the 
electrodes are grounded at high frequency 
through the condensers 8. 
In this embodiment of the invention it is pref 

erable to use a magnetic field of constant direc 
tion but varying intensity. This is accomplished, 
for example, by supplying a constant homo 
geneous field throughout the multiplier by a sole 
noid 5 energized by Source 6, and positioning 
an additional solenoid 9 energized by a carrier 
frequency source 20, to create a variable field 
between electrodes and 2 in a direction normal 
to the plane of the drawing or in other words 
parallel to the planes of the secondary emissive 
cathodes. Thus, an alternating magnetic field 
is Superimposed upon a constant magnetic field 
of such intensity that the direction of the result 
ing field remains the Same at all times. Howa 
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ever, other arrangements are also possible in 
which the magnetic field varies its direction. 
Furthermore, it may Seen preferable to se the 
magnetic field of which the variations are not 
sinusoidal but contain harmonics. In this case 
approximately 30% larger amplitude can be 
taken from the fundamental frequency. 
We claim: 
1. In an electron multiplier tube having a plu 

rality of secondarily emissive cathodes having 
plane surfaces arranged to be serially impacted 
by an electron stream, a plurality of accelerating 
electrodes positioned opposite and energized to 
attract electrons emitted from said cathodes, 
means for setting up a constant magnetic field 
parallel to the planes of Said Cathode surfaces, 
means for controlling the intensity of an elec 
tron stream from the initial One of said cathodes, 
means for Creating an additional cyclically vary 
ing magnetic field parallel to the plane of said 
cathodes, and means including an equipotential 
space associated with the Second of Said serially 
arranged cathodes for collecting a portion of 
said electron stream in accordance with said 
varying magnetic field to render said collected 
portion of said electron stream ineffective in fur 
ther electron multiplication. 

2. In an electron multiplier tube having a plu 
rality of secondary electron emissive cathodes 
arranged to be Serially impacted by an electron 
stream, means forming with at least one of said 
Secondary electron emissive cathodes an equi 
potential space, and means for diverting variable 
portions of said electron stream into said equi 
potential space to render said variable portions 
ineffective in further electron multiplication 
thereby to produce a variable output from Said 
electron multiplier in accordance with such di 
versions. 

3. In an electron multiplier tube having a plu 
rality of secondarily emissive cathodes having 
plane surfaces arranged to be serially impacted 
by an electron stream, a plurality of accelerating 
electrodes positioned opposite and energized to 
attract electrons emitted from said cathodes, 
means for Setting up a constant magnetic field 
parallel to the planes of said cathode surfaces 
and normal to the plane of the electron path be 
tween the initial and second of Said cathodes, a 
Faraday cage associated with said Second cath 
ode and opening on the surface of said second 
Cathode, and means for Setting up an additional 
magnetic field parallel to the planes of said cath 
ode surfaces and varying cyclically at carrier 
frequency to direct electrons from said first cath 
Ode across said opening. 

4. In an electron multiplier tube having a plu 
rality of Secondary electron emissive cathodes ar 
ranged to be serially impacted by an electron 
Stream, the combination of means forming with 
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at least one of said secondary electron emissive 
cathodes an equipotential space, said space being 
so arranged that electrons falling into said space 
impact said one cathode at a point where they 
are ineffective in producing Secondary electrons 
which may pass to a subsequent one of Said Cather 
odes, and means for diverting variable portions 
of said electron stream into said equipotential 
space thereby to produce a variable output from 
Said electron multiplier in accordance with such 
diversions. 

5. In an electron multiplier tube, the combina 
tion of a plurality of secondary electron emissive 
Cathodes arranged to be serially impacted by an 
electron Stream initiated by one of said cathodes, 
means for controlling the intensity of the elec 
tron stream initiated by said one cathode, means 
forming with a second of said secondary emis 
sive cathodes an equipotential space, and means 
for diverting variable portions of said electron 
stream into Said equipotential space to render 
Said variable portions ineffective in further elec 
tron multiplication thereby to produce a variable 
Output from Said electron multiplier in accord 
ance with such diversions. 

6. The combination, in an electron multiplier 
tube, of a plurality of secondary electron emis 
sive cathddes arranged to be serially impacted by 
an electron stream initiated by one of said cath 
Odes, means for attracting from each of said 
Cathodes electrons emitted thereby, means form 
ing with at least one of said secondary electron 
emissive cathodes an equipotential space, said 
Space being SO arranged that electrons falling 
into said Space impact said one cathode at a point 
where they are ineffective in producing secondary 
electrons which may pass to a subsequent one of 
Said Cathodes, and means for diverting variable 
portions of said electron stream into said equi 
potential Space to produce a variable output from 
Said electron multiplier in accordance with such 
diversions. 

7. The combination, in an electron multiplier 
tube, of a plurality of secondary electron emis 
sive cathodes arranged to be serially impacted by 
an electron stream initiated by one of said cath 
Odes, means for controlling the intensity of the 
electron stream initiated by said one cathode, 
means for attracting from each of said cathodes 
electrons emitted thereby, means for constrain 
ing Said electrons to move from one cathode to 
another in Said Serial arrangement, means form 
ing with a second of said secondary electron 
emissive. Cathodes an equipotential space, and 
means for diverting variable portions of Said 
electron Stream into Said equipotential space to 
produce a variable output from said electron 
multiplier in accordance with such diversions. 
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