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This invention relates to an electron tube of the 
rotating electron beam type and more particu 
larly to means for variably rotating and variably 
focusing its beam during such rotation. So that 
the beam will move quickly from anode to anode. 
and Will hesitate while on such anode or plate. 

Rotating electron beam type tubes, such as dis 
closed in the Skellet Patent No. 2,217,774 may 
be used to perform various kinds of communis 
cating and commutating functions at high speed. 
Since no useful function can be performed and 
no electrons should flow from cathode to anode 
While the electron beam moves from one anode 
to another anode it is desirable to perform the 
beam shifting function between plates very. 
quickly. 
In accordance with the present invention it is 

proposed to provide electromagnetic means for 
concentrating the electrons emitted by the cath 
ode of the tube into a comparatively narrow beam. 
and to cause rotation of such electron beam by 
causing rotation of the magnetic field which con 
centrates the electrons into the narrow beam. 
Since rotating electron beam tubes of the type 
under consideration preferably employ more than 
two anodes it is difficult to get slow movement 
of the rotating magnetic field while the electron 
beam is on an anode and fast rotation of such 
electron beam while it is shifting from one anode 
to another by the wave form of the fundamental 
Wave of the alternating current, and it has been 
found necessary to superimpose upon the funda 
mental frequency used for rotating the electron 
beam a higher frequency wave, the frequency of 
which higher frequency wave has some relation 
ship to fundamental frequency and to the num 
ber of anodes equally spaced about the cathode 
of the tube, and in accordance with the present 
invention it is proposed to combine alternating 
currents of two frequencies or combine alter 
nating current magnetic fields of two frequencies 
in a manner to produce step-by-step rotation of 
the magnetic field and the electron beam rotated 
thereby. 
In accordance with one form of the 

invention it is proposed to use a laminated iron 
stator and to wind two different windings thereon 
and energize these windings with alternating cur 
rents, one of which has a frequency which is a 
multiple of the frequency of the other. 
In accordance with another form of the preS 

ent invention it is proposed to use. alternating 
current voltages of different frequencies in series 
or in multiple with each other and apply them 
to the same winding to produce a step-by-step. 
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rotating magnetic field abovementioned. 

2 
this being accomplished 

either by employing the two alternating current 
voltages in series, by employing the two alter 
nating- current voltages in multiple before, phase 
splitting of such voltages has been accomplished, 
or by connecting these voltages in series or mull 
tiple after such phase splitting has been accom 
plished to produce a rotating magnetic field of 
the step-by-step type. s 
- It has been observed that the ratio of the fre 

- quencies of the two alternating currents em 
ployed is not directly proportional to the num 
ber of anodes employed in the tube but is pro 
portional to either the sum of the anodes plus 
one or the sum of the anodes minus one, de 
pending upon whether the supplemental or high 
frequency magnetic field is rotated in the same 
or the reverse direction as the fundamental fre 
quency field is rotated. 
Another feature of the present invention re 

sides in the provision of a Suppressing screen 
which has applied thereto alternating current po 
tentials to suppress one end of the double elec 
tron beam that is inherently produced by th 

Other objects, purposes and characteristic fea 
tures of the present invention will in part be 
pointed out in the specification hereinafter and 
will in part be obvious from the accompanying 
drawings in which: ~ 

Fig. 1 illustrates an arrangement wherein mag 
netic fields of different frequencies are combined 
to produce a step-by-step rotating magnetic field; 

Fig. 2 illustrates a modified form of the pres 
ent invention in which two alternating currents 
of different frequencies are applied to the same 
phase: Splitting network which is in turn con 
nected to a single polyphase winding to produce a 
step-by-step rotating magnetic field; 

Fig. 3 illustrates a modification of the form of 
invention illustrated in Fig. 2 in that the stator 
structure is somewhat different and in that the 
two alternating current voltages of different fre 
quencies are included in series whereas in Fig. 2 
they are included in multiple; 

Fig. 4 illustrates a modified form of the in 
vention illustrated in Figs. 1. and 2 and in this 
case each of the two alternating current fre 
quencies has its own phase splitting network as 
in Fig. 1 and these networks are then connected 
in multiple to polyphase. Windings such as illus 
trated in Fig. 2. 

Fig. 5 illustrates vectorially and graphically 
the manner in which the electromagnetic field 
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rotates when the higher frequency is equal to the 
lower frequency multiplied by the number of 
anodes plus one and when both vectors rotate in 
a clock-wise direction as is the case in the Spe 
cific circuit arrangement shown in Figs. 1 and 4; 
and 

Fig. 6 illustrates vectorially and graphically 
the manner in which the rotating magnetic field 
performs its rotating.; and hesitating function 
When the higher frequency is equal to the lower 
frequency multiplied by the number of anodes 
minus one and when these vectors rotate in dif 
ferent directions as is true of the forms of in 
vention illustrated in Figs. 2 and 3 where the two 
rotating vectors rotate in opposite directions. 
Structure-Fig. 1.--Referring to Fig. 1 the ro 
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the two, alternating: 
forces and the resulting. 

O 

two magnetic fields thus rotate in opposite direc 
tions. Since however the field produced by Wind 
ing is dominant the net rotation of the field 
is in a clockwise direction. 
Since the particular embodiment of the inven 

tion shown in Fig. i. employs an electron tube 
having four equally Spaced anodes P and since 

urrent, magnetomotive 
agnetic fields rotate in 

opposite directions it is essential that the high 
... frequency current produced by the frequency 
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tating beam electron tube of the present inven 
tion comprises a cylindrical envelope or tube to 
preferably constructed of glass which is highly. 
evacuated and contains a cathode Ca, a plurality 
of anodes P each anode of which is provided with 
a suppression grid Gis and each tube is prefer 
'ably provided with a single control grid GC al 
though a separate control grid for each anode 
may be enployed if desired. This tube O is sur 
rounded by an iron stator IS preferably built 
up from laminations of extremely small thick 
nesses of low hysteretic loss material So as to 
reduce the eddy current losses and allow high 
frequency magnetomotive forces to be set up 
therein. This stator IS is preferably circular 
With Suitable windings thereon and is of a size to 
just barely receive the electron tube O and this 
stator is so constructed that internal rather 
than external magnetic poles are produced 
therein. As shown in Fig. 1 this stator IS? com 
prises a stator of the Gramme type on which 
two separate and continuous windings are placed. 
The winding has been shown by heavy lines 
and the winding A2 has been shown by light 
lines although in practice the wire sizes may be 
substantially the same. As illustrated the heavy 
winding f is energized from an alternating cur 
rent generator AC through the medium of a 
phase shifting network including condensers C. 
and C2 and resistance units R and R2. The 
condenser C and the resistance unit R have 
such electrical values that the potential applied 
to the point 5 lags the potential applied to the 
point 4 by Substantially 90 electrical degrees and 
the Condenser C2 and resistance unit R2 have 
electrical constants such as to cause the poten 
tial at the point 7 to lag the potential - at the 
point 6 in phase relationship to an extent of 
Substantially 90°. 
In order to cause the rotating magnetic field 

of the higher frequency supplied by the fre 
quency multiplier FM to rotate in the opposite 
direction the phase shifting network C3, R3, C4, 
R4 have been inversely arranged as illustrated in 
Fig. 1. As a result of this reversal of elements 
the potential applied to the point 25 of the wind 
ing 2 lags the voltage applied to the point 26 
on this winding to an extent of Substantially 90 
electrical degrees and likewise the voltage ap 
plied at the point 2 of this winding f2 lags the 
voltage applied to the point 24 to substantially 

'the same extent. The voltages applied to the 
points 6 and 26 of the windings and 2 are 

i respectively of inverse potential to that of the 
points 4 and 24 respectively. In other Words, 
the rotating magnetic field produced by winding 

rotates in a clockwise direction whereas the 
rotating magnetic field produced by winding 2 
irotates in a counter-clockwise direction. The 
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multiplier FM be of a frequency which is three 
times that of the frequency of the alternating 
Current produced by the generator AC and it is 
-proposed that the frequency multiplier FM be 
constructed to perform a frequency tripling 
function. The fundamental frequency current 
may be of any desired frequency within limits 
permitted by eddy current and hysteretic losses. 
Operation-Fig. 1.- Referring to Fig. 6 of the 

drawings let us assume that the magnetomotive 
force vector 28 is the magnetomotive force pro 
duced by the voltage produced by the generator 
AC (Fig. 1) and that the magnetomotive force 
vector 29 is produced by current derived from 
the frequency multiplier. FM and that at dur 
ing the particular instant under consideration 
these two voltages are in phase as illustrated in 
Fig. 6. Let us now assume, that the low, frequency 
voltage vector; shifts to the position 30 to trace 
a curve 23 of the strength and phase of the volt 
age or magnetic flux, that is, shifts to the right 
to an extent of 30°, whereas the high frequency 
vector Shifts to an extent of 90° and assumes the 
position 3. . It is thus seen that although the 
low speed vector has shifted a considerable ex 
tent (30 degrees) the sum of the two vectors has 
shifted backwards to a small extent. In other 
words, the magnetomotive force has stood sub 
stantially still during this 30° shift of the funda 
mental frequency vector. As, however, the fund 
amental magneto-motive' force vector shifts to 
the right another 30° from the position 30 to the 
position 32, the high speed voltage vector shifts 
counter-clockwise another 90° as illustrated by 
the magneto-motive force vector line '33. In 
other words, during this 30° shift of the funda 
mental magnetomotive force vector the combined 
result of the two magnetomotive force vectors has 
shifted the entire magnetic field to an extent of 
substantially or slightly in excess of 90° while 
the fundamental magneto-motive force only 
shifted to an extent of 30°. In other words, the rotating magnetic field stood substantially still 
during a 60 shift of the fundamental magneto 
motive force and then made a rushing sweep of 
substantially a 90° shift. during a 30° shift of 
the fundamental magnetic field. It is thus seen 

6 o that the magnetic field rotates step-by-step in 
four steps about its circumference by reason of 
the fact that the higher frequency is three times 
as high as is the lower-frequency and the results 
accomplished by the construction illustrated in 
Fig. 1 and graphically analyzed in Fig.6 lends 
itself admirably to the employment of, four 
anodes in an electron: tube surrounded by the 
rotating magnetic field producing means...shown 

Another thing that can be readily, seen from 
the curve 23rof. Fig. 6 is that the magnetic field 
is strongest: during those times when it hesitates 
on a plate or anode and is: weakest: during those 
tifnes of quick-sweep from one anode to another. 
This is:true because...the Sum: of the magnieto 
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motive forces are accumulative when they are 
substantially in phase, and are subtractive when 
they are substantially out of phase it being of 
course understood that the fast rotation of the 
magnetic field takes place when these magneto 
motive forces are substantially out of phase. In 
practicing the invention it may be desirable to 
have the strongest magnetic fields while the 
electron beam is being swept from One anode 
to another. This is true because When the 
magnetic field is strong a narrow electron beam 
exists and it is desirable to have a narrower elec 
tron while it is swept from anode to anode 
whereas a wider electron beam may be tolerated 
while the electron beam hesitates or stands still 
on a particular anode during its rotation. In 
view of these considerations it may be desirable 
to have a strong magnetic field while the electron 
beam is being swept from anode to anode and 
such a construction has been illustrated in Figs. 
2 and 3 and has been graphically illustrated by 
the curve 49 in Fig. 5. 
The operation of the Fig. 1 structure merely 

involves an observation of how the application 
of alternating current of fundamental frequency 
derived from the generator AC and applied to 
Winding in combination. With a triple fre 
quency produced by the frequency multiplier 
FM and applied to the winding 2 may cause 
step-by-step rotation of the electron beam 20 
in the tube or envelope 0. This is especially 
true in that it is to be understood that a rotating 
beam electron tube may be used in many situa 
tions where fast commutation or circuit Switch 
ing is to be accomplished. As illustrated, this 
electron beam 20 is not a double beam. Such as 
would ordinarily be produced by a magnetic field 
of the type just described concentrating the 
electron emission from the cathode into a nar 
row path, that is, a two pole magnetic field. It 
should however be understood that the invention 
may be applied in the same way to a tube hav 
ing a double electron beam. In order to suppress 
one of the two electron beams that would be 
inherently produced by a two poled magnetic 
field of the type under consideration, the electron 
tube 0 illustrated in Fig. 1 is provided with 
suppression grids Gs, one for each anode or plate 
P. These suppression grids Gs are, as shown, 
energized electro-statically directly from the 
fundamental alternating current frequency Sup 
plied by the generator AC and these potentials 
are such that their application to one Suppres 
sion grid Gis aids the flow of electrons to the as 
sociated anode whereas the oppositely located 
suppression grid Gis being exposed to the other 
end of the electron beam opposes and Suppresses 
the flow of electrons. From this it is readily Seen 
that as the electron beam 20 rotates, the electro 
static potentials applied to the grids Gis also 
rotate and always suppress one end, namely the 
end not shown, of the two beams whereas they 
aid electron flow for the other end, namely, the 
beam 20, of the two beams that would Ordinarily 
result. It should be understood that the stator 
IS is rotatably positioned on the electron tube 
O so that the relative position of the rotating 
magnetic field may be shifted with respect to 
the relative position of the anodes and Screen 
grids as to produce the proper phase of relation 
ship between these elements, the stator IS of 
course being locked in position after it has once 
been moved to the proper phase shifted position. 
As shown, the stator IS (Fig. 1) is shown shifted 
clockwise substantially 45° with respect to: the 
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6 
anode, the suppression grid of which is fed by 
the potential producing the particular magnetic 
pole. This has been thus illustrated because the 
magnetism actually, lags the potential producing 
it and in practice this lag may be more nearly 
90 degrees so that additional shifting of the 
stator IS in a clockwise direction may be neces 
Sary. - 

Since the various voltages applied to the var 
ious Screen grids Gis should have potentials with 
respect to ground, a grounding network includ 
ing resistances 8, 9, 2 and 22 has been pro 
vided for the main winding whereas similar 
grounding resistances 35, 36, 37 and 38 have been 
provided for the supplemental winding 2. It will 
be observed that these resistances 8, 9, 2 and 
22 and 35-38 are connected in star fashion. With 
the Star point connected to ground as conven 
tionally shown. By the employment of these re 
sistances, a definite voltage gradient exists be 
tween the Cathode Co. Which is also grounded and 
the various screen grids Gs. 

Structure-Fig. 2.-In Fig. 2 has been illus 
trated an electron tube to of identical construc 
tion as that shown in Fig. 1. This tube is sur 
rounded by a Gramme type core structure TS2 
provided with a single winding 40 instead of the 
two windings shown in Fig. 1. In this case a 
single phase shifting network comprising the 
condensers C5 and C6 and the resistance. units 
R5 and R6 is employed and this phase shifting 
network is fed by the fundamental frequency 
alternating current derived from the generator 
AC and in multiple therewith is also fed by alter 
nating current derived from the frequency mull 
tiplier FM2. Since in this construction, only one 
phase shifting network is employed, the low fre 
quency alternating current and the high fre 
quency alternating current applied to the wind 
ing 49 will of necessity - rotate in the same, 
namely, the clockwise, direction and for this 
reason and reasons already pointed out herein 
before, the Supplemental frequency derived from 
the frequency multiplier FM2 must be equal to 
the fundamental frequency multiplied by the 
number of anodes plus One. That is, must be five 
times that of the fundamental frequency. Since a 
four anode electron tube 0 has been illustrated 
in Fig. 2. The phase splitting network: C5, R5, 
C6, R6 is designed to obtain the desired phase 
shift for the fundamental frequency current and 
thus will produce slightly more but less than 90 
phase shift for the Supplemented and higher fre 
quency current. It will therefore serve admi 
rably for currents of both frequencies. It will be 
observed that a tuned unit 4-42, comprising a 
condenser 4 and an inductance 42 in multiple, 
is used to pass the low frequency current and 
block the flow of high frequency, current, and 
that a similar tuning unit 43-44, comprising a . 
condenser 43 and an inductance. 44, is employed 
to pass the high frequency current and block the 
flow of low frequency current. These tuning 
units 4-42 and 43-44 are resorted to to allow 
the flow of current Only into the circuits for 
which they are intended and to prevent one 
source of current from becoming a load or short 
circuit for the other source of curent. . . . . . 
In Oder to properly ground the cathode. Ca 

(Fig. 2) With respect to the midpoint of all of the 
potentials applied to the winding 40 and , the 
Screen grids connected thereto, the ground net 
work, including resistance units 45, 46, 47, and 
48, has been provided in Fig. 2. The purpose of 
this group of... resistances' connected.; in ... star 
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fashion has already been:explained in-connection 
with Fig.1; of the drawings. 

; Operation-Fig. 2.-As already-pointed out the 
Ffundamental or low frequency, current and the 
'supplemental or high frequency; current applied 
"to the structure of Fig. 2 produces rotating imag 
hetic fields which rotate in the Sarane direction 
because the same phase splitting network is used 
for both alternating currents and also for rear 
Sons heretofore pointed out, the frequency of the 
-supplemental alternating current is five times 
...that of the fundamental alternating current fre 
quency. Referring now to Fig. 5 of the dra Wings, 

...let us assume that the voltage vector 5 is the 
voltage derived from the generator AC (Fig. 2) . 
and that the voltage vector. 5 is derived from the 
Ifrequency multiplier FM2 and that these two 
voltages are in phase as illustrated in Fig. 5. 
Since the fundamental frequency is only One 
fifth that of the auxiliary frequency let us as 
Sume that an instant of time later When the 
fundamental frequency has shifted 18° (one 
fifth of 90°) as illustrated by the vector 52, at 
which time the high frequency vector has shifted 
to an extent of 90° as illustrated at 53. It is thus 
seen that the magnetic phase rotation produced 
by the stator IS2 and its winding 4 has shifted 
from a position midway between two anodes to 
a position substantially directly over one anode 
during an 18 shift of the fundamental magneto 
motive force and that the sum of the magneto 
"motive forces was greatest when the speed of 
magnetic field was greatest, as shown by curve 
49. (Fig. 5) Let us further observe that during 
the next 18 of rotation of fundamental nag 
netomotive force to the position indicated by the 
vector 54, the auxiliary frequency again rotates 
through an angle of 90° so that: practically nonet 
rotation of magnetic field has taken place in that 
the high speed vector 55 when added to the 
ifundamental vector 54 resultS in practically no 
.net phase shift, Let us now observe that during 
(the next 18° of rotation of the fundamental mag 
netomotive force vector assillustrated by the vec 
rtor 56 the high speed vector 5 actually rotates 
backwards to a greater extent so that the mag 
inetic field does not only not advance but actually 
rotates in the reverse, direction during this one 
twentieth of a revolution (8) of the magaetic 
field. By studying the graphic analysis illus 
trated by the curve i49 in Fig. 5 of the drawings 
it is readily seen the anodes should be placed at 
points, 45 displaced from the vertical and hori 
-zontal lines of the diagram as is also, true. Of the 
'Fig.6 structure. 
the Fig. 5 diagram the magnetomotive forces are 
strongest when the field shifts forwardly at a 
high speed, whereas in the Fig. 6 structure the 
magnetomotive forces are the Smallest during 
:Such fast shifting of the magnetic field. Con 
versely the rotating beam is less sharply focused 
'when the electron beam is aimed at an anode in 
'the Fig. 5 structure whereas it is most sharply 
ifocused when in communication with an anode in 
the structures the analysis of which are shown in 
Eig. 6. 

Structure and Operation-Fig. 3.- The en 
bodiment of the invention illustrated in Fig. 3 
is identical to that illustrated in Fig. 2 except 
that the iron stator IS3 illustrated in Fig. 3 is 
a stator employing a magnetic structure having 
as many salient poles 59 as there are anodes, 
sthere being a single coil winding its for each 
salient pole 59, and that the voltages derived 
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It is also readily seen that in 

38 
series in Fig. 3 as distinguished from being icon 
nected in multiple as they are in Fig. 2. En the 
iFig. 3 structure there are provided two by-pass 
tuning units 6-62 and 63-64. The tuning unit 
including the condenser -6 and the inductance 
i82 in multiple has electrical constants such “that 
it permits the 'flow of low frequency - current 
wderived from the generator AC but blocks the 
flow of 'high frequency current derived from the 

10 frequency multiplier FM3 and the tuning unit 
t-63-64 comprising a condenser 63-and an-induc 
tance 64 in multiple, has electrical constants 
such as to block the flow-of low frequency. Cur 
rent-derived from the generator AC and-to-by 
pass the high frequency current derived from the 
frequency multiplier FM3. Since the operation 
of the structures -illustrated in FigS. 2 and 3 are 
identical no specific operation or discussion df 
-vector diagrams or other graphical analysis need 
be given except to say that 'the analysis illus 
trated by curve-49 of Fig. 5 is applicable. 

Structure and Operation-Fig. 4.- The ap 
paratus illustrated in Fig. 4 is very similar to that 
illustrated in Fig. 1, these devices differing par 
ticularly in that only one winding 65 is contained 
on the stator IS4. This winding 65 is supplied 
by alternating current from two independent 
phase shifting and grounding networks similar 
to those illustrated in Fig. 1, these netwoiks 
being supplied by alternating currents of dif 
ferent frequencies as already-explained in con 
nection. With Fig. 1 of the drawings. Its should 
be observed that a tuning unit including the con 
denser 7 and inductance 2 has been provided 
in Fig. 4 to pass alternating current of low fre 
quency iderived from the alternating current 
source AC, and to block the flow of high fre 
quency, current derived from the frequency multi 
plier FM4. The condenser 7 and inductance 
"T2 of this unit 7-72 of course have electrical 
constants so as to perform both a tuning 'fune 
tion for the low frequency current and a block 
ing function for the high frequency. Current. It 
should also be noted: that condensers 3 and 4 
have been provided to tune the transformers 
"Tri and Tr2 respectively so .that the two alter 
:nating current sources are properly isolated from 
-each other by a suitable tuned unit. That is, 
the secondary, windings of transformerS Trf and 
Tr2 are tuned to pass high-frequency current and 
-block the flow of low frequency current. In all 
'other respects: the structure: of Fig. 4 is similar 
to that" of Fig. 1. and since both of these-struc 
tures produce the same . Operating results it is 
unnecessary to specifically discuss...the operation 
of the apparatus illustrated in Fig. 4. It imay, 
however, be: pointed out that the functional re 
suits' of the Fig. 4. structure are:graphically illus 
trated by the curve 23 in Fig. 6 of the drawings, 

60 the frequency of the high frequency, current be 
ing three times the frequency of the low fre 
quency current. 

It should be understood: that independentgen 
erators connected:to: the same-shaft or intercon 
nected by gear connections may be used instead 
"of the generator...A.C. and its associated frequency 
multiplying unit FM4, illustrated. In this, con 
(nection it should be borne, in mind that the two 
salternating currents must have a constant and 

0 fixed frequency ratio. . It should however be 
understood: that any, desired voltage:relationship 
within limits maybe...employed but the voltage:Of 
the higher frequency energy per unit of lim 
;pedance should always bei.less, than the Voltage 

from the sources AC. and FM3 are connected in 76 of the low-frequency energy, 

  

  



is si 

It is further desired to point out that the rotat 
irig electronbeam tube of the present invention 
lends itself particularly well to systems where 
such tubes are connected in cascade or in tan 
dem as is the case for systems, illustrated in the 
prior filed pending application of Field and 
Wight, Ser. No. 599,328, filed June 19, 1945, 
which has resulted in Patent No. 2,488,487, dated August 31, 1948. In that patent two rotating 
beam electron tubes are so connected in circuits 
and are so controlled that the electron beam in 
One tube makes a complete revolution while the 
electron beam in another tube sweeps from en 
gagement With one anode to engagement with 
another anode. In such a system it therefore 
becomes important that as little time as possible 
be lost by the beam of the slow tube in moving 
from One anode to the next anode in that it 
should be in communication with any particular 
anode during Substantially the entire rotation 
of the electron beam of the fast tube and should 
then shift very quickly to another anode. The 
importance of rotating electron beam tubes 
whose rotating beam rotates in step-by-step 
fashion with varying sharpness of focusing 
should now be apparent not only where indi 
vidual tubes are used separately but also where 
Such tubes are connected in tandem. 

Briefly stated the rotating beam electron tube, 
if used in accordance with the present invention, 
may be used to transmit a plurality of telephone 
conversations sinultaneously but on the time 
allotment basis or may be used in a Synchronous 
type control or indication system by controlling 
simultaneously or in sequential relationship a 
plurality of devices from a distant point either 
Over line wires or through the medium of Space 
radiation, and performs these functions more 
efficiently and more accurately than do mechani 
cal devices. 

Having thus shown and described numerous 
ways and means for causing an electron beam in 
an electron tube to rotate in step-by-step fashion 
and how to more sharply focus this electron 
beam either as it is moved from anode to anode, 
or as it hesitates on an anode, it is desired to 
be understood that these various examples in 
which the present invention may be practiced 
have merely been resorted to for the purpose of 
explaining the nature of the invention and its 
underlying principles and that various other 
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structures may be employed to accomplish the 
same or similar results and it should be under 
stood that various changes, modifications and 
additions may be made in practicing the inven 
tion. Without departing from the Spirit Or Scope 
thereof except as demanded by the Scope of 
the following claims. 
What I claim as new is: 
1. In an electronic translating device, the con 

bination with a sealed envelope, a cathode near 
the axis of said envelope, a plurality of anodes 
surrounding said cathode, suppression grids be 
tween the cathode and the anodes, and an elec 
tromagnet having a multiple phase winding Sur 
rounding said anodes, of circuit means for ener 
gizing said winding simultaneously by multiple 
phase alternating currents of two different fre 
quencies, one frequency being a multiple of the 
other, whereby the resultant magnetic field ro 
tates in a step-by-step manner, and means for 
electroStatically energizing said suppression grids 
with respect to said cathode from both of said 
frequency currents, whereby the electrons emitted 

55 

60 

65 

70 

75 

... . . . . . . 0, ... . . . . 
by said cathode are formed into a radial beam, 
rotated from anode to anode in accordance with 
the rotation of said resultant magnetic field..., 
2. In an electronic translating device, the com, 

bination with a sealed envelope, a cathode near, 
the axis of said envelope, a plurality, of anodes, 
circumferentially disposed about said cathode, 
suppression grids between the anodes and the 
cathode, and a two-phase electromagnet-sur 
rounding said anodes, of circuit means for ener 
gizing said electromagnet by two-phase energy 
from two different frequency currents simulta 
neously, one frequency being a multiple of the 
other, whereby the resultant magnetic field ro 
tates in a step-by-step manner, and means for 
electroStatically energizing each of said Sup 
pression grids with energy of varying potential 
With respect to said cathode in Synchronism with 
Said rotating field whereby the electrons emitted 
by Said Cathode are concentrated into a beam 
extending radially from said cathode and scan 
ning the respective anodes step-by-step in Syn 
chronism with the rotation of said resultant mag 
netic field. 

3. A rotating beam tube organization compris 
ing, a centrally located cathode in an evacuated 
envelope, a plurality of anodes circumferentially 
disposed about said cathode, a suppressor grid 
between each anode and the cathode, a source 
of two-phase alternating current at a particular 
frequency, a Source of two-phase alternating cur 
rent at a multiple frequency of said particular 
frequency, circuit means for applying each of 
Said frequency currents to said suppressor grids 
electroStatically in a manner to render such grids 
alternately positive and negative with respect to 
Said cathode, a two-phase electromagnet Sur 
rounding Said anodes, circuit means governing 
the energization of said electromagnet from both 
of Said Sources of alternating current simulta 
neously, whereby the electrons emitted from the 
cathode are concentrated into beams by the re 
Spective rotating fields of said electromagnet and 
a single radial bean of increased concentration 
is formed each time that the two frequencies are 
in phase. 

4. In a rotated beam tube organization of the 
character described, the combination with a sin 
gle cathode centrally located in an evacuated en 
Velope and a plurality of anodes circumferen 
tially located about said cathode, of a two-phase 
electromagnet Surrounding said anodes, and cir 
cuit means governing the energization of said 
electromagnet wherein rotating fields of differ 
ent frequencies are set up in said electromagnet 
by the energization of Said electromagnet. With 
two-phase alternating current of two different 
frequencies, One frequency being a multiple of 
the other, and the lower frequency current pro 
viding a relatively stronger field than the higher 
frequency current, whereby the electrons are con 
centrated into beams by the respective rotating 
magnetic fields, a more concentrated beam be 
ing provided by the field set up by the lower fre 
quency current, and that beam being intermit 
tently concentrated to a still greater extent when 
both frequency currents are substantially in 
phase. 

5. A rotating beam tube organization compris 
ing, a Single Cathode centrally located in an evac 
luated envelope, a plurality of anodes circumfer 
entially located about said cathode, a two-phase 
electromagnet Surrounding said anodes, circuit 
means governing the energization of said elec 
tromagnet wherein Said electromagnet is ener 
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gized simultaneously by two-phase alternating 
currents of two different frequencies, one fre 
quency being a multiple of the other, whereby the 
electrons emitted from the cathode are concen 
trated into beams by the respective rotating fields 
of said electromagnet in response to energization 
simultaneously by the two different frequency 
currents and a single beam of increasing concen 
tration is formed each time that the two fre 
quencies are in phase. 

JOHN C. OBREN. 

12 
REFERENCEs CITED 

The following references are of record in te 
file of this patent: . . . . . . 

5 
Number 
1882,849 
2,204,375 
2,206,637 

0 2,217,774 
2,395,299 

UNITED STATES PATENTs 
Nare Date 

Marrison ----------- Oct. 18, 1932 
Morrison.---------- June 11, 1940 
Koch -------------- July 2, 1940 
Skellett ------------ Oct. 15, 1940 
Skellett ----------- Feb. 19, 1946 

  


