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5 Claims.

My invention relates to stabilizing systems and
has particular reference to such systems utilized
with discharge devices, such as X-ray tubes and
the like, in which the operation is dep andent upon
thermionic cathodes. |

In such systems it is customary to apply & po-

tential between the electrodes of the device and

to 'supply a heating current to the cathode. 'The
electrical energy for this purpose is usually ob-
tained from a source of alternating current po-

tential which is subject to fluctuations and if not

in some manner compensated for erratic fOw
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results in the discharge device.

In order to prevent these supply source fluctua-
tions from influencing the discharge circuit and
causing a variation in the flow of current between
the electrodes of the discharge device one Coi-
trolling factor is that of maintaining the cathode
heating current constant thereby preciuding any
variation in the temperature of the cathode.
Other factors which tend to cause variations in
the discharge current are also of major 1mpor-
tance, such for example, as variations In the dis-
charge circuit caused by gaseous jonization with-
in the discharge device. There are other factors
which likewise may affect the constancy of flow
of the discharge current, but by controlling the
~bove noted factors a degree of stabilizatlon is
obtained that renders all of the causes tending to
vary this flow of infinitesimal consequence.

'If the cathode heating current and consequent-
Iy the temperature of the cathode 1S varied in-
versely to variations in

~ gardless of the particular factor tending to cause

35
40
_ 4B
50

.20

such variation, the discharge current can be
maintained constant without these factors In-
fAuencing the discharge current to any apprecia-
ble extent. o I

It is accordingly an object of my invention to
provide a system for stabilizing current n a
thermionic discharge device by maintaining the
thermionic emissivity of the cathode constant un-
der all conditions of operation. =~ | |
" Another object of my invention is the provi-
sion of a stabilizer system for & ‘thermionic dis-
charge device in which the temperature of the
cathode is varied in accordance with variations
in the source of supply. . - o

A further object of my invention is the pro-
vision of & stabilizer system for thermionic dis-
charge devices in which the thermionic emissiv-
ity of the cathode is varied in accordance with
varigtions in the discharge circuit to thus main-

~ tain the current flowing: through the device con-

stant.’

the discharge circuit, re-

(Cl, 250-—34)

Still further objects of my invention will be-
come apparent to those skilled in the art by rei-
erence to the accompanying drawing wherein

Fig. 1 is a diagrammatic illustration of a cir-

" cuit for energizing a thermionic discharge device

embodying the features of my invention; and
Fig, 2 is a diagrammatic illustration of the same

circuit showing a modification of my device.

- Referring now to the drawing in detail I have

shown in the figures a source of alternating cur-

rent potential, such as conductors Ll and 2. A

low tension transformer 5 has its primary wind-

ing 6 connected to this source of supply Ll and

L2 and a high tension fransformer 7 likewise has

@o:

its primary winding 8 connected to the supply -

conductors L1l and L2 by means of conducters 2
and 10. | - R |

The secondary winding 12 of the low tension
transformer 5 is connected to the cathode 13 of a
thermionic discharge device 14 by means ol con-
ductors 15 and 1§, The secondary winding 17
of the high tension transformer 7 is connected by
means of conductors 18 and 19 {o a pair of ter-
minals 20 and 22 of a high tension rotary recuifier
23 which is driven by a synchronous motor (not
shown). This rectifier is provided with a pair ol
toroidal surfaces 24 and 25.

Another pair of terminals 26 and 27 of the rec-

tifier are provided and a conductor 28 extends
from the terminal 27 to the anode 29 of the dis-
charce device 14. A conductor 30 extends from
the terminal 28 to a winding 32 of an impedance
device having an iron core of substantial U shape
23 The other end of the winding 32 is connected
to a second winding 34 by means of a conductor 35
which is likewise wound upon ancther leg of the
iron core 33. This latter winding 34 is connected
in series with the conductor 16 extending from the
secondary winding 12 of the low tension trans-
former 5 to the cathode 13. |

An armature 36 is provided for the impedance
device and is tensioned by means of a coil spring
a7 which is readily secured to a fixed location

38 by means of an adjustable connection, such

as g stud 39 and nuts 40.
Referring now more particularly to Fig. 2 the

structure therein shown differs from that shown
in PFig. 1 in that an impedance device 42 having
an iron core of substantially U shape is pro-

vided with a winding 43 which is connected with

g5
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the conductor 20. A similar impedance device

44 having an iron core is provided with a wind-
ing 45 in series with the conductor 16. =

Tt is readily apparent that in this modification

the impedance devices with their respective wind-

110
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ings are independent of one another instead of
being wound upon the same core as previously
described,

An elongated armature 46 extends across both

ol the impedance devices 42 and 44 and is piv-
oted at 47. One end of this armature is ten-

sioned by means of the adjustable coil spring 37

in the same manner as the armature 36 shown

In Fig. 1. The other end of the armature 46§ is
damped by means of a suitable device such as a

fixed lug 48 which prevents vibration of the
rimature.

The cperation of my device is as follows: Cur-
rent being supplied to the primary windings 6
and 8 of the respective transformers 5 and 7
from the supply conductors L1 and L2 will in-
duce a current in the respective secondary wind-
ings 12 and 17 of these transformers. The sec-
ondary windinz 12 of the low-tension trans-
former 5 will supply heating current to the
cathode 13 of a discharge device 14 by means of
conducters 15 and 16. The secondary winding
17 of the transformer 7 will supply a high ten-
sion current to the terminals 20 and 22 of the
rectifier 23 by means of the conductors 18 and
19. The rectifier 23 being rotated by a Sy~
chronous motor (not shown) will cause its to-
roidal surfaces 24 and 25 to rotate therewith and
will establish during its rotation a connection
between the terminals 20 and 22, and 26 and 27,
as shown in Figure 1.

At this time, however, no current will flow to
the discharge device 14 as no circuit is estab-
lished from the secondary winding. When, how-
ever, the rectifier makes o quarter of a revoli-
tion to the position shown in Fig. 2, the toroidal
surface 24 will establish a connection between
the ferminals 20 and 26 and the surface 25 will
establish a connection between the terminals 22
and 27.

At this time high tension current will flow to
the discharge device 14 in the following man-
ner; from the secondary winding 17 by means
of conductor 18 to the terminal 20, the toroidal
surface 24 to the terminal 26, through conductor
30 to the impedance winding 32 by means
of conductor 35 to the other impedance winding
34 to conductor 16 to the cathode 13, anode 29,
through conductor 28 to the terminal 27 thence
through the toroidal surface 25 to the terminal
22 and back to the secondary winding 17 by
means of conductor 19.

It is readily apparent that this circuit is com-
pleted only during alternate half waves of the
alternating current cycle by means of the rec-
tifler device 23 and its toroidal surfaces 24 and
29. During the remaining half waves of the
cycle the current induced in the secondary wind-
ing 17 will be prevented from passing by means
of the rectifier device,

The armature 36 of the impedance device be-
ing adjusted by means of the nuts 40 for the
amount of current desired need not be further
disturbed. Assuming now that the current in
the impedance winding 24, which is in series
with the cathode 13, rises due to voltage fluctu-
ations in the source of supply, which iz induced
In the secondary winding 12, the armature 38
will be atiracted by the magnetic force set up
or created by the winding 34 and wiil then per-
mit the magnetic flux of the impedance device to
bass through the armature 38. |

The foregoing action of the armature increases
the impedance of winding 34 and reduces the
amount of current flowing through the winding

1,061,703

34, which likewise reduces current supplied to
the cathode 13, consequently reducing the tem-
perature thereof.

In the same manner should the current flowing
in the discharge circuit increase diie to gasecus
ionization within the discharge device 14 or
from any other factor the armature 38 will again
be attracted to the core 33 of the impedance de-
vice by the current flowing throuch the windings
32 and a portion of the impedance winding 34.
This again will alter the magnetic filux of the
impedance device by attracting the armature 36
and increase the impedance of the winding 34
which is in series with the cathode 13. The in-
crease of impedance of winding 34 decreases the
current flowing to the cathode thus reducing the
temperature and the thermionic emissivity of
the cathode.

It is to be understood that the action of the
armature 36 in varying the impedance of the fila-
ment heating circuit and the discharsge circuit
takes place due to variations in the source of
supply or the discharge circuit during the cycle
In which current is permitted to flow in the dis-
charge circuit by the rectifier device 23

When the rectifier device is in the position
shown in Fig. 1 and current is prohibited from
flowing due to the circuit to the discharge de-
vice being openhed by the rectifier device, the
spring 37 will retract the armature from the
core 33 of the impedance device, the action,
therefore, of the core would be that of a vibrator
responsive to an increase of current in the im-
pedance windings 32 and 34 above g predeter-
mined amount.

‘The operation of the system shown in Big, 2 is
in most respects similar to that of the Impedance
device just described with the exception that the
armature 46 is prevented from vibrating by the

damper 48. In this modification the spring 37

Is adjusted for the amount of current desired and
when the current flowing through either of the
windings 43 or 45 exceeds this amount the arma-
ture will be slightly rotated about its pivoet 47 to
thus vary the magnetic flux of the respective iron
cores 42 and 44. Likewise in this modification
the varying of the magnetic flux reduces the
amount of current flowing in the winding 45 and
again decreases the temperature and electron
emissivity of the cathode. |

- The armature 46 where it engages the damper
48 Is provided with a portion which is slichtly
flexible to enable g slight rotation of the armastiure
about its pivot but sufficiently tensions the arma-
ture to prevent vibration.

It can, therefore, be readily seen that I have
provided a stabilizer system in which the tem-
perature and electron emissivity of the cathode
may be readily varied inversely to fluctuations in
a source of supply and to variations in the gdis-
charge circuit due to gaseous ionization within
the device, or any other factors tending to vary
the discharge current,.

Although I have shown and described several
embediments of my device I do not desire to be
limited thereto as various other modifications of
the same may be made without departing from
the spirit and scope of the appended claims.

What is claimed is:

1. The combination with an electron discharge
device having a cathode o be heated, of a high
tension transformer for supplying energy to the
electrodes of said devices, a low-tension trans-

- Tormer for supplying heating current o the cath-
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ocde of said device, a source of Supply subject to 150
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ﬂuctuatmns for energlzmg both said - trans-

formers, and an mductance element provided

with a wmdmg in series with the electrodes of

said device and a second winding in series with
the cathode of said device for causing variations
In sald source and variations in current supplied

. by said high tension transformer, to maintain the
~current supplled to the electrodes of said device

constant.
2. The combination with an electron dlscha,rge

~device having a cathode to be heated, of a high

tension transformer provided with a secondary
winding for supplying energy to the electrodes of

sald device, a low~tension transformer provided -

with a secondary winding for supplying heating
current to the cathode of said device, a source of
electrical supply subiject to fluctuations common

to the primary windings of both said trans-

formers, and an inductance element provided
with a winding connected in series with the sec-
ondary winding of said high tension transformer,

and a second winding connected in series with

the secondary winding of said low tension trans-
former, said inductance element windings being
inductively related to each other to cause a vari-
ance in the current supplied to the cathode in-
versely to the fluctuations in said source of supply
and to variations in current supplied by said high
tension transformer for maintaining the current

supplied to the electrodes of said device constant.

3. The combination with an electron discharge
device having a cathode to be heated, of a high
tension transformer provided with a secondary

winding for supplying energy to the electrodes of

said device, a low-tension transformer provided
with a secondary winding for supplying heating

current to the cathode of said device, a source of
electrical supply subject to fluctuations common

to the primary windings of both said trans-

formers, an impedance device comprising a wind-

ing in series with the electrodes of said device, and

the secondary of said high tension transformer,

a second winding in ‘series with the cathode of

said device and the secondary of said low tension

%2 transformer, an armature for said impedance de-
vice, operable in response to the current flowing

~in both of said windings, for varying the magnetic
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flux of said impedance device to cause a variance

~ in the current supplied to the cathode of said
50 _

65

__ m_.

3

dle_vme, inversely to variations in said supply
source and to variations in current supplied by
the secondary winding of said high tension trans-
former to said device to maintain the current sup-
plied to the electrodes of said device constant.

30

4.  The combination with an electron discharge
device having a cathode {o be heated of a high

tension circuit including a high tension trans-
former provided with a secondary winding, for
supplying energy to the electrodes of said device,
a low tension circuit including a low-tension

transformer provided with a secondary winding

for supplying heating current toc the cathode of
sald device, a source of electrical supply subject
to fluctuations common to the primary windings
of both said transformers, an impedance device
comprising a winding in series with the electrodes
of sald device and the secondary of said high ten-

sion transformer, a second winding in series with

the cathode of said device and the secondary of
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sald low tension transformer, a vibrating arma-
ture for said impedance device operable in re-

sponse to the current in both of said windings, for

varying the magnetic flux of said impedance de-
vice and altering the impedance of one of said

circuits inversely to variations inh the other of

said circuits and said source of supply to maintain
the current supplied to the electrodes of sald de~
vice constant.

~ 5. The combination with an electron discharge
device having a cathode to be heated, a main
energizing circuit for supplying high tension cur-
rent {o the electrodes of said device, a low tension
circuit for heating the cathode of said device, a
source of alternating current subject to fluctua-
tions for supplying energy to both of said circuits,
an inductance element provided with a winding
in series with the electrodes of said device, an in-
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ducta,nce element provided with a winding in
series with the cathode of said device, an arma- .

ture common to both of said inductance elements
responsive to the current in said high and low ten-

sion circuits for varying the impedance of both

of said circuits and varying the current in said

low tension circuit inversely to variations in said .

high tension circuit and said source for maintain-

dewce constant.
- | MONTFORD MORRISON-. _'
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ing the current supplied to the electrodes of said
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