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1. 
The present invention relates to an electrol. 

tube and has for its purpose the cornmutation of 
current in Successive different but a SSociated cir 
CuitS. 
A feature of the present invention is the elimi 

nation of Switching noises in commutation which 
Will permit the operation of the tube with ex 
tremely low signal levels. The tube also pro 
vides Sinooth coinaitiation in Switching fron One 
circuit to an adjacent circuit, thereby making it 
possible to use the tube in circuits for direction 
and disalice deteiamination. With the aid of Soland 
and electrical elergy. 

The lice of the present invention conprises a 
cylindrical cathode directly or indirectly heated 
With a cylindrica accelerating anode having cir 
Cinferenial Slots of desired arc ength located 
in a plaine perpendicular to the cathode, which 
Slot, periaits the electron beam to emerge for a, 
Short distance to for in a virtual cathode beyond 
the Siot, in the accelerating ancie. A number 
Of Cor:litating elements are then spaced around 
the Slotted accelerating anode, each commutat 
ing element being connected to external circuits 
for control purposes, 
The present invention will be more fully de 

Scribed in connection with the drawings illus 
trating the embodiment of the same in Which 
Fig. i. Shows the tube in perspective with frag 
mentary Sections broken away to show certain 
details of the tube; Fig. 2 shows a central section 
of the tube illustrated in Fig. 1: Fig. 3 shows a 
Section of the invention in a slightly modified 
form; and Fig. 4 shows the tube as shown in Fig. 
3 Connected in a utilization circuit. 

In the arrangerent indicated in FigS. 1 and 2 
there is shown a centrally positioned cathode 
which may be of the heater type and is cylindri 
cal in Shape. Concentrically positioned with re 
Spect to this tube is an accelerating anode 2 and 
beyond this a separate electrically non-conduc 
tive cylinder 3, also concentrically positioned 
With respect to the cathode. The cylinder 3 
may be made for example of glass, and has de 
posited on its Surface, preferably inside, a set of 
parallelly arranged conductive segments spaced 
around a sector of an arc, the segments extend 
ing in the Sarine direction as the cathode of the 
tube. These Segrents are indicated as A, 4, 
etc., the Spacing between the segments being 
quite narrow, of the order of thousandths of an 
inch. These segments may be a silver deposit 
or a deposit of other highly conductive material 
On the glass. The accelerating anode 2 and the 
Segments , which inay be termed commutator 
electrodes, are Spaced very close together, as close 
as practical in tube construction, and the anode 
2 is provided with a slot, arranged in a hori 
ZOntal plane or in a plane cutting acroSS the Con 
mutator segments. The slot 5 may be of any 
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desired angular opening but is shown in Figs, 1. 
and 2 as approximately 180 degrees. As indi 
€ated in FigS. and 2 a. second slot S is provided 
in the other half of the accelerating anode 2 op 
posite a Siriaiiar group of commutator segments 
s', 4', etc., which inay be the same as the seg 
meritS 4, , previously mentioned. 
The elements described are contained in an air 

and gas evacuated Casing of glass or other suit 
able Slihstance, the evacuation being of the type 
required for an electron beam tube, such as the 
cathode ray oscilloscope. 
Where the accelerating anode is provided with 

tWO SlotS opening in opposite directions to the 
Commutator electrodes for control purposes it is 
receSSary to provide control grid structures. 
This is provided in Sigs, 1 and 2 in the separate 
concentric grids 8 and 9, the grid 8 Suppressing 
the bean going through the upper slot 5 while the 
grid 3 SUppiesses the bean going through the 
OWei slot When a sufficiently high negative po 
tential is impressed thereon. A magnetizing field 
inlay be provided by coils 2 and 2' externally of 
he tube to concentrate the hearin generally in a 

Wertical plane coincident with the axis of the 
tube. These coils can be rotated together about 
the axis of the tube, as shown by the arrows in 
Fig. 1. This beam will be rotated by the rotation 
of the magnetic field of the cois so that it will 
SWeep, a CrOSS the accelerating anode through the 
slot forning, as earlier mentioned, a virtual cath 
Ode beyond the slot, the electrons from which 
Will be attracted by the continutator Seginents as 
the beam progresses around the slot. Since the 
Cathode bean Substantially loses its velocity at 
the slot, hot only are the commutator electrodes 
Spaced near the accelerating anode, but, further 
than this, reflection of the bean from the corn 
Illutator Segments is practically avoided and a 
SOft S100th Connutation nay result. The coin 
Enutators for this reason are biased substantially 
to the potential of the cathode. A feature in 
helping the Sinooth coininutator effect, is also the 
fact tihat the commutator segments are spaced 
close together so that there is very littie interrup 
tion by the bean being between any two seg 
Eilents. The heal is, for practical purposes, the 
Width or less than the width of a single segment. 
The control grids 9 and 9 may be used to Suppress 
either the portion of the beam passing through 
the top or botton slots, respectively, so that, if 
Only One slot is used, the circuit will be open 
Where the heaga is blocked either by the grid or 
by the lack of a slot in the accelerating anode. 

in the arrangement indicated in Fig. 3 only one 
slot is provided which may be 180 degrees or 
less, if desired. In this case no control grid is 
neceSSary as the back half of the bean, that is, 
the half not looking towards the slot, is always 
Cut off from the commutator segments. The 
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effective working ength of the cathose is short 
in comparison to the length of the accelerating 
cylinder, as indicated in Fig. 3, for the purpose 
of reducing the unused component of cathode 
Current and eliitainating field distortion. iihe 
accelerating anode cylinder may ice made of any 
metallic material or perhaps graphite coated 
glass, this haterial being used for the purpose 
Of preWeinting edgy current losses in the acceler 
ating anode cylinder due to the rotating mag 
netic field. 
Each COiianutator Strip has a conductive ele 

ment by inneans of which coinisctions are 
inade to the external circuit, and the elements of 
the tube are islatingly supported in the man 
ner USual in the art. 
The comutator tube as above described oper 

ates, as the name implies, to cominutate current 
to any Oile of the Segiments of the tube or to rake 
electrical connections with any one of the Seg 

f rents of the tube, thereby providing a Seiective 
circuit iniechanisa as the cathode bean is ro 
tated Or Controlled through the aid of a nag 
Inetic field provided by the coils 3, 2" which may 
be rotated about, the tube as indicated by the 
airoWS to rotate the Cathode bean. Any other 
Well kTGWin neans that is desired may be en 
ployed to rotate or Sweep the beam, for example 
a plurality of fixed rectangularly disposed focus 
sing cois, energized in phase quadrature from a 
COEmilio: Sotirce of sinusoidal Sweep voltage. 
Th2 tube of the invention inay be employed in 

circuitS Where rapid and Smooth connlitation 
from One Signal Source to another is desired, as 
ShoWin for example in iFig. 4, where Gi, G-2, and 
G3 aire Separate and distinct sources of signal 
Voltages, and R is a CCninon load resistor. The 
accelerating anode 2 is made positive with rela, 
tion to the Cathode by means of a suitable 
Souairce of anode poteinitial Such as the batteily B. 
Ea. Cin COIn mutator eiectroge ; is connected to one 
of the Signal Sources G. , 2, 3, there being a corn 
mutator electrode provided for each Signal 
Source that is to be included in the circuit. The 
other side of each signal source is grounded. 
The load resistor R, acroSS which the output, sig 
nal Voitage is to appear, is connected at one side 
to the Cathods and at the other side to ground. 
With his COIainection, the cathode and the 
continuitator ele3trodes 3 are all at the same po 
tential as fal' &S direct current is concerned, 
While each Signai Source G. , 2, 3, provides a 
voltage which appears across the resistor R. 
When the Cathode bean is in contact with the 
theretG COnegted corn mutator electrode i. 

fia Ving how described our invention, we cairn: 
i. Ali) &lectrail it corinitiator tube comprising 

a Cathode, air accelerating anode spaced away 
fi'Oii and exteading around Said cathode, a plu 
laity of electrodes positioned externaily of the 
acceleiatiiig ariccie, and a slot in the anode 
extending t'aaS versely a Cross the position of said 
elictrodes. 

2. An electronic commutator tube comprising 
a Cathode, an accelerating anode spaced away 
fron and extending around said cathode and 
having a glotted opening formed therein, and a 
pillii'ality of continuating eiectrodes spaced close 
together extending around at least a portion of 
Said accelerating anode opposite and each dis 
posed tiransversely to the direction of the long 
dinie)SiOil of Said slotted opening. 

3. An electronic Conrnutator tube comprising 
a Centraliy positioned Cathode, an accelerating 
anode extending Syninetirically with respect to 
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4. 
the cathode, Said accelerating anode having a 
SCEted Opening therein, and a piurality of conn 
initating electrodes positioned Synerically 
With respect to Said accelerating ainode opposite 
the Slotted opening and each disposed trans 
Versey to the direction of the long dineInsion 
thereof. 

4. An electronic Coinnutator tube connprising 
a cylindrical cathode, a concentiric cyiiniitical 
accelerating anode having a Siotted opening 
formed in a plaine perpendicular to the axis, and 
a plurality of connmutating electrodes spaced 
ciOSs togeties' Opposite the slotted opening be 
yond the accelerating anode and each disposed 
transversely to the direction of the long dimen 
Sion of the slot. 

5. An electronic coimutator tube cornprising 
3. 38thode, an accelerating anode having a sloited 
opening Spaced away from said cathode and a 
lirality of Coininutating electrode spaced be 

SO:nd the accelerating anode opposite the slotted 
opening, and each disposed transfer to the direc 
tion of the long dimension thereof, and mag 
i.e5ic inea.I.S to concentrate an electron beam 
froii Said Cathode in the vicinity of Said Siot to 
ori a Virtual Cathode in the slotted opening in 
l'oint of the COEmiYutating electrodes. 
6. Ail electronic Conautator tube ceprising 

a cylindrica. Cathode, a cylindrical accelerating 
anode having a plurality of Slotted openings ex 
tending in plaines perpendicular to the axis of 
the Cathode, a plurality of Suppressor giids sur 
Touriding Said Cathode for each of said slotted 
Openings and a pittality of coinamutating elec 
ti'Odes conceintrically positioned with respect to 

a CCeierating a hode but beyond the Sane op 
pogie tile Slotted openings and each disposed 
ti’ainSversey to the direction of the long dimen 
sicias thereof. 

'. An electronic coinrnutator tube comprising 
a catiode and accelerating anode having a slot 
ted Opening therein Spaced away from the cath 
Ogie, 3, plurality of cornutating electrodes each 

Sed transversely to the direction of the long 
talension of and Spaced close to and opposite 

the slotted opening in said accelerating anode, 
aihi illagnetic means to Concentrate an eiectron 
3ea. In from Said Cathode in the vicinity of Said 
Slot. Whereby Said Sicitized opening serves to form 
3, Virtual cathodie in the opening and the virtual 
in&ge at tile accelerating anode will be substan 
tially the Saine Width as a commutating electrode. 

8. Ail electrojnic Conrnutator tube comprising 
a cathodie, ain accelerating anode Spaced away 
from Said Cathode, Said anode having a slot, a 
plurality of electrodes positioned closely adja 
cent each other on the side of said acceierating 
a.inode away fron Said Cathode, Said electrodes 
being arrayed Side by Side in the direction of 
Said slot and each disposed trainsversely thereto, 
illagnetic ineans for fortining the electroin stream 
from Said Cathode into a narrow beain the thin 
dinelision of which is in the direction of the 
long dimension of the Siot and means foil sweep 
ing the bean in the direction of said long 
die Sio. 
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