
April 3, 1934. A. MUTSCHELLER 1,953,889 
THERMIONIC CATHODE X-RAY STABILIZER SYSTEM 

Filed Sept. 23, 1931 

/7 7, W. 49 / /6 9 67 A y&sy 

A3 NVENTOR A2 
A/7/7 A70/77OAZAAA 

BY7. }- 
ATTORNEY 

  



ch ass 

3 

3 5 

55 

Patented Apr. 3, 1934 

UNITED STATES 

1,953,889 

PATENT OFFICE 
1,953,889 

THERMONIC CATHODE X-RAY STABLIZER 
SYSTEM 

Arthur Mitscheller, New York, N. Y., assignor to 
Wappler Electric Company, Inc., a corporation 
of New York 

Application September 23, 1931, Serial No. 564,514 
5. Claims. 

My invention relates to X-ray systems and has 
particular relation to such a system wherein the 
Current flowing through the X-ray tube, which is 
conventionally termed the discharge current, is 
maintained constant under all conditions of op 
eration of the X-ray tube regardless of the time 
period of energization of the latter. 

in X-ray Systems when it is desired to energize 
the X-ray tube with relatively high milliamperage 
current the current utilized to heat the ther 
mionic cathode of the X-ray tube or valve tubes 
employed for rectification purposes is compara 
tively high and must be maintained constant in 
Order to maintain the discharge current constant. 
As the low-tension transformer for heating the 
cathode and the high tension transformer for 
Supplying the discharge current are usually con 
Ilected to a common Source of alternating cur 
rent of Commercial potential, the drawing of a 
heavy current by the primary winding of the 
high tension transformer causes a voltage drop in 
the Source Which likewise causes a drop in the 
cathode heating current. It naturally follows 
that a drop in the cathode heating current affects 
the discharge Current, due to a decrease in elec 
tron emissivity of the thermionic cathode, which 
results in a lesser X-ray output from the X-ray 
tube. 

Various Systems and methods for counteract 
ing this variation of current are known to the 
prior art, Such for example, as a phase changing 
stabilizer or a synchronously operated short cir 
cuiting device in which the time of short circuit 
ing is controlled by the tube current. 

ahe first mentioned System, namely, the phase 
changing stabilizer operates on the principle of 
the counter-action of the current Supplied from 
a closely coupled transformer against the current 
Supplied from a loosely coupled transformer 
which resultS in the Stabilization of the resulting 
current. These devices, however, Operate With 
a very low power factor and depend upon over 
saturation of a magnetic core for the loosely cou 
pled transformer and are, therefore, Subject to 

& the deleterious effects of overheating or are lack 
ing in a high degree of permanency. 

in the Systems wherein a Synchronously oper 
ated short circuiting device is employed a portion 
of the heating current impulses are short cir 
cited inversely in proportion to the desired 
cathode temperature. This enables the cathode 
to be heated to its maximum temperature and 
greatest election emission before the X-ray tube 
is energized. A coil is usually utilized which is 
connected in the high tension discharge circuit, 

(Cl. 250-34) 
for Operating the short circuiting contactor and 
the time period of short circuiting is increased 
to bring the cathode emissivity to that necessary 
to give the desired milliamperage value. The 
Variations of the current in the discharge circuit 60 
are thus compensated for by variations in the 
time periods of short circuiting the cathode heat 
ing circuit, which reduces the temperature and 
electron emissivity of the cathode. 

In this manner a stabilization of the cathode 65 
heating current is obtained but in Such Systems 
an appreciable time must elapse after short cir 
cuiting the cathode heating current before the 
cathode cools Sufficiently to reduce the electron 
emissivity from maximum to the emissivity re- 70 
quired to give the desired milliamperage of dis 
charge current, 
Under normal operating conditions this cooling 

of the cathode to the usual operating value re 
quires approximately one-tenth of a second which 75 
is lost to the actual exposure period. It, there 
fore, follows that with exposures of less than one 
tenth of a second duration devices of this general 
type are not feasible. 

It is accordingly an object of my invention to 80 
provide a system for energizing an X-ray tube - 
wherein the discharge current flowing through the 
tube is naintained constant. 
Another object of my invention is the provision 

of a System for energizing an X-ray tube wherein 85 
the discharge current flowing through the tube 
is maintained constant, under all conditions re 
gardless of the time period of energization of 
Said tube. 
Another object of my invention is the provision 90 

of a system for energizing an X-ray tube. Wherein 
the desired amount of energization currentS may 
be preset and this current maintained constant 
during the entire period of energization regardleSS 
of the length of the time period during which the 95 
tube remains energized. 
Another object of any invention is the provi 

Sion of a system for energizing an X-ray tube 
wherein a compensating load is connected to the 
source of energy for the X-ray tube, correspond- 100 
ing to the load of the tube, and which is automati 
cally iemoved from the source upon connection 
of the X-ray tube thereto. 
Another object of my invention is the provision 

of a system for energizing an X-ray tube wherein los 
a compensating load is normally imposed upon 
the source of energy for the tube, equivalent to 
the load of the X-ray tube which is automatically 
renoved therefron upon connection of the tube 
thereto to prevent current fluctuations in the ll0 
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Source normally attendant the connection of the 
tube to the Source. 
A further object of my invention is the provision 

of a System for energizing an X-ray tube wherein 
the discharge current is maintained constant by 
preSetting the aimount of cathode heating Cur 
rent and maintaining this annount constant under 
all operating conditions by Varying the Same in 
versely to fluctuations in the Source of Supply. 

Still further objects of my invention Will be 
come apparent to those skilled in the art by ref 
erence to the accorinpanying dra Wing Wherein: 

Figure 1 is a diagrammatical representation of 
an X-ray circuit for energizing an X-ray tube 
showing the System employing the features of my 
present invention, and 

Figure 2 is a diagrammatical representation of 
the same System disclosed in Figure 1. With an 
additional feature for maintaining the discharge 
current constant irrespective of Supply Source 
fluctuations. 

Referring now to the drawing in detail I have 
shown in Fig. 1 a, suitable source of alternating 
current of connercial potential, Such as the COrl 
ductor's L1 and L2. A high tension transformer 5, 
which is utilized for supplying currents of high 
potential to an X-ray tube 6, has its primary 
winding 7 connected to the source of supply L1, L2 
by means of a pair of conductors 8 and 9, and a 
Switch 10 is provided for opening and closing this 
circuit. A low tension transformer 11 is provided 
for supplying heating currents to an audion tube 
12, the latter being employed for a purpose to be 
hereinafter more fully Stated, and the primary 

5 winding 13 of this transformer is also connected 
to the Supply source L1, L2 by means of a pair of 
conductorS 14 and 15. 
A second low tension transformer 16 has its 

primary winding 17 likewise connected to the 
Source of Supply L1, f2 by means of a pair of Con 
ductors 18 and 19. A ballast resistance 20 is in 
terposed in the conductor 19 and is in Series with 
the primary winding 17 and the Source of Supply 
for limiting the current Supplied to the former. 
This transformer 16 is provided with a secondary 
Winding 22 which is connected to the cathode 23 of 
X-ray tube 6 for supplying heating currents to the 
latter, by means of a pair of conductors 24 and 25. 
An amneter 26 is connected in Series with the 

conductor 24 for recording the current supplied 
to the cathode 23 and may be graduated in terms 
of milliamperes. 
The high tension transformer 5 has one end of 

its Secondary winding 27 connected to the anode 
28, of the X-ray tube 6, by means of a conductor 
29 and the other end of this secondary winding 
is connected, by means of a conductor 30, to the 
conductor 25 for completing the high tension 
circuit. A resistance 32, having a sliding con 
tactor 33, is interposed in the conductor 30 for 
a purpose hereinafter set forth, and a milliam 
pere meter 34 is likewise in series with the high 
tension circuit for recording the current flowing 
through the circuit. 
The low-tension transformer 11 has its Sec 

ondary winding 35 connected to the cathode 36 
of the audion tube 12 by means of a pair of coin 
ductors 37 and 38. The grid 39 of this audion is 
connected to the Sliding contactor 33 of the re 
sistance 32, by means of a conductor 40, for the 
purpose of applying a negative potential thereto 
during operation of the system. 
The low-tension transformer 16 is provided with 

a compensating winding 42 the greater portion of 
which constitutes an auxiliary load upon this 

1,953,889 
transformer and one end of this winding is con 
nected, by means of a conductor 43, to the con 
ductor 30 at the positive end of the resistance 32. 
This same end of the auxiliary Winding 42 is con 
nected through a conductor 44 to the conductor 
37 and thus to the cathode 36 of the audioIn 12. 
This winding 42 has a total output potential of 

approximately 1000 Wolts and a conductor 45 con 
nects the greater portion of this winding with the 
plate 46 of the audion 12. The remaining portion 
of the secondary winding 42, which is arranged 
for an output potential of approximately 100 
volts, is short circuited by means of a conductOr 
47 across a variable rheostat 48. 
A millian pere meter 49 may be interposed, if 

desired, in the conductor 45 for recording the 
plate current supplied to the audion 12 although 
this meter is not essential and the high tension 
discharge circuit may be suitably grounded, as at 
50, for safety purposes. The rheostat 48 is uti 
lized to regulate the current flowing through the 
entire auxiliary winding 42 and consequently 
the audion 12. The ballast resistance 20 cooper 
ates with this rheostat 48 in limiting the current 
flowing through the Winding 42. 
purpose of the inclusion of the ballast resistance 
20 is to limit the size of the rheostat 48. By in 
creasing the size of the rheostat 48 to that re 
quired to give the proper regulation over a pre 
determined range of current the ballast resistance 65 
20 may be dispensed With, if desired. 
The circuit shown in Fig. 2 differs from that 

shown in the figure just described in that a Sec 
ond audion tube 55 is included in the System. 
The purpose of the audion 12 is to allow a cul'- 
rent to flow through the auxiliary winding 42, 
that is equivalent to the drop in current in the 
Source of supply attendant the energization of 
the high tension transformer 5, thus constituting 
a compensating load which is automatically shut 
off from the Source when current flows in the dis 
charge circuit. On the other hand the provision 
of the audion 55 compensates for Variations from 
other causes normally found in the usual coin 
mercial Source Of Supply. i 
A low tension transformer 56 has its primary 

winding 57 connected to the source L1 and L2, 
by neans of a pair of conductorS 58 and 59. 
The Secondary Winding 60 of this transformer is 
connected to the cathode 62 of this audion 55, 
by imeans of a pair of conductors 63 and 64, for 
the purpose of Supplying heating current thereto. 
In this modification the conductor 47, which 

extends from one end of the auxiliary winding 
42, is connected to the cathode 62 and the plate 
65 is connected, by means of a conductor 66, to 
the adjustable arm of rheostat 48. The filament 
or cathode 62 and plate 65 are thus in series with 
a portion of the Secondary Winding 42. A con 
ductor 67 connects the conductor 47 with the sup- 1 
ply conductor L2 and the grid 68 is connected, 
by means of a conductor 69, to the other supply 
conductor L1, at One end of the ballast resistance 
20. 
In this in anner a slight potential is applied be 

tween the grid 68 and the cathode 62 with the 
grid, due to the characteristics of the audion 55, 
being normally Supplied with a predetermined 
potential. A current will flow under normal con 
ditions between the cathode 62 and plate 65 with 
out any choking effect by the grid 68. When, 
however, the current rises in the source of supply 
due to any ca:se the grid 68 allows the flow of 
current between the Cathode and plate to like 
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1,953,889 
tion of audion tubes, and has the same effect as 
that of decreasing the resistance within the cir 
cuit by means of the rheostat 48. In all other 
respects the system shown in Figure 2 is identical 
with the System shown in Figure 1. 

In the operation of my system a suitable Switch 
(not shown) in the supply source L1, L2 is first 
closed thereby energizing the primary Windings 
17 and 13 of the transformers 16 and 11. The 
secondary winding 22 thus becomes energized to 
heat the cathode 23 of X-ray tube 6 and the 
Secondary winding 35 of transformer 11 becomes 
energized to heat the cathode 36 of audion 12. 
Upon energization of transformer 16 the auxiliary 
winding 42 is likewise energized and permits a 
current to flow through this Winding and be 
tween the cathode or filament 36 and plate 46 of 
audion 12. This circuit may be traced from One 
end of winding 42, through conductor 44 to the 
cathode 36, then to the plate 46, through milli 
ammeter 49, conductor 45, rheostat 48 and Con 
ductor 47 back to the winding 42. A portion of 
the current flowing in this circuit will fiOW 
through conductor 45 to the intermediate point 
of the secondary winding 42 but the majority of 
the current will flow through the rheostat 48 and 
the entire Winding, 42. 
The greater portion of winding 42 between the 

points of connection of the conductors 43, 45 is 
of a capacity within the range of drop in voltage 
or in other words causes a potential drop in the 
source L1, L2 equivalent to that resulting in the 
source of Supply attendant the energization of 
the high tension transformer 5, and the current 
is regulated by means of the 1rheostat 48 to give 
the desired amount of filament heating current 
for the cathode 23 of X-ray tube 6. The ballast 
resistance 20 is selected to give a current Within 
a short range of the desired cathode heating cur 
rent or between approximately 3/2 and 5 animperes. 
and further adjustment of the cathode is made 
by rheostat 48. 
As the Winding 42 is wound upon the Same Core 

of transformer 16 as the winding 22, which Sup 
plies heating current to the cathode 23, increas 
ing the current in the winding 42 by means of the 
rheostal, 48 causes a decrease in the current in 
the Winding 22 and consequently in the cathode 
heating current. Conversely a decrease in Cur 
rent in the Winding 42 by regulation of the rheo 
stat 48 causes a simultaneous increase of current 
in the winding 22 and cathode 23. 
The rheostat 48 is therefore adjusted until the 

armmeter 26 records the amount of cathode heat 
ing current desired and the milliampere meter 
49 will record the milliamperage of plate current 
of the audion 12. If desired, the milliammeter 49 
may be proportioned to record the milliamperage 
of the X-ray tube. As an increase of current in 
the winding 42 follows an increase of plate cur 
rent, which is recorded by the milliammeter 49 
and a decrease in cathode heating current occurs, 
there Would likewise follow, upon energization of 
the high tension transformer 5, a decrease in the 
milliamperage of discharge current. In 2. like 
manner a decrease in plate current through all 
dion 12, by regulation of the rheostat. With an 
attendant increase in cathode heating current 
would result in an increase in the milliamperage 

its in the discharge circuit of the X-ray tube. The 
reading of milliammeter 49 is, therefore, in 
versely proportional to the milliamperage of the 
discharge circuit, and may be calibrated to record 
the amount of current desired in this circuit 
When the high tension transformer is energized. 

3. 
The sliding contactor 33 of rheostat 32 is ad 

justed and the switch 10 is closed to energize the 
primary winding 7 of high tension transformer 5. 
This will in turn cause the secondary Winding 27 
to energize the X-ray tube 6 with high potential 
electrical energy during positive half Waves of 
the alternating current cycle With the X-ray 
tube acting as a rectifier thus suppressing the flow 
of current, through the high potential Or dis 
charge circuit during the remaining O' negative 
half waves of the cycle. This high potential. Or 
discharge circuit may be traced from one end of 
the secondary winding 27, through conductor 30 
and rheostat 32, milliammeter 34, conductor 25 
to Cathode 23 of X-ray tube 6, and from anode 28 
thereof through conductor 29 to the other end O. 
Secondary Winding 27. - 

If the setting up of the sliding contactor 33 is 
such that an increase or drop in cathode heating 
current, as recorded by the ammeter 26, occurs 
Upon energization of the high tension transformer 
this rheostat is adjusted until no variation of the 
meter 26 occurs upon energization of the trans 
former. This rheostat 32 is initially set once for 
existing line and wiring conditions and need not 
be further disturbed. Immediately upon enelgi 
zation of the high tension transformer and the 
flow of current in the high tension Or discharge 
circuit a negative potential is applied to the 
grid 39 of audion 12 by means of the conductor 40. 
As this latter conductor is connected to the 

adjustable arm 33 of rheostat 32, which is natur 
ally negative with reference to the positive end 
of this rheostat the grid is consequently impressed 
with a negative potential. The cathode 36 of 
audion 12, being connected to the positive end 
of rheostat 32 through conductors 43 and 44, is 
impressed with a positive potential relative to 
the grid 39 with the result that the passage of 
electrons from the cathode 36 to the plate 46 is 
prevented. 
In applying a negative potential to the grid 

the current which was flowing through the 
auxiliary winding 42 in the manner previously 
described is automatically shut off by the action 
of the audion in stopping the flow of electrons 
between the cathode 36- and plate 46. The load 
or current coinsulined gy the greater portion of 
Secondary winding 42 is thus simultaneously re 
moved from the Source of Supply L1, L.2 with the 
energization of the high tension transformer, and 
the drawing of current from the Source, which 
causes the millian meter 49 to drop to Zero. 
As the systern has been properly adjusted by 

the regulation of the Ihe OStats 48 and 32 tile dis 
charge current remains uniform and there is no 
variation in the fila ent heating current when 
the load of the high tension transformer is con 
nected to the Source. 
When the switch 10 is again opened to de 

energize the high tension transforminer 5 the cur 
rent flowing in the discharge circuit in mediately 
ceases. This removes the negative potential from 
the grid 39 which again enables a current to flow 
between the catingde 35 and plate 46 of audion 12 
and the load of the auxiliary Winding 42 is again 
applied to the transformer 16. The System is 
again in condition for energizing of the X-ray 
tube without a drop in the source normally at 
tendant the energization of the high tension 
transformer. 
In the modification of my System shown in 

Figure 2 the operation of the systein is identical 
With that just described With the additional fea 
ture of compensating for Supply Source variations 
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4. 
resulting from other causes. The audion tube 55 
has its grid 68 connected to the Supply conductor 
L1 by means of conductor 69 and the filamentary 
cathode 62 is connected to the Supply conductor 
L2 by means of conductors 67 and 47. A potential 
is, therefore, applied between the grid and Cathode 
which corresponds to the potential of the Source 
L1, L2. This potential, however, due to the char 
acteristics of the audion 55 is insufficient to pre 
went the fioW of electrons between the plate 65 
and cathode 62 during the normal operation of 
the system. As the cathode 62 is connected to 
One end of the auxiliary Winding 42, by means 
of the conductor 47, and the plate 65 is connected 
to the arm of rheostat 48 these electrodes are in 
series with the rheostat 48 and a portion of the 
Winding 42. 
The potential impressed upon the grid 68 from 

the source L.1, through conductor 69, is such that 
an increase in the potential of the Source causes 
an increased flow of energy through the audion 
55, between the cathode 62 and plate 65, and a 
decrease of the potential of the source Li, 2 
causes a diminution of the energy flowing between 
the cathode 62 and plate 65. This action of audion 
55 causes an identical action in the rheostat 48, 
i. e., upon a decrease flow of energy through the 
former a decrease follows in the Series connected 
rheostat 48 and Vice werSa. 
Moreover, as the rheostat 48 effectS the flow of 

energy through the remainder of the Winding 42 
and audion 12, an increase or decrease of energy 
through rheostat 48 has the same effect aS in 
creasing or decreasing the energy through this 
latter circuit in the same manner as though the 
rheostat 48 was manually adjusted as previously 
described. This naturally causes an ilncrease Or 
decrease in the energy supplied by the Winding 22 
to the cathode 23 of the X-ray tube 6 inversely to 
the change of energy flowing through Winding 
42 in the manner stated relative to Fig. 1. It, 
therefore, becomes obvious that audion 55 func 
tions with Supply source fluctuations to increase Or 
decrease the loading On the Winding 42 of trains 
former 16 and cause inverse fluctuations in the 
secondary winding 22 of this transformer. 
When the high tension transformer 5 is ener 

gized a negative potential is impressed upon the 
grid 39 of audion 12 to prevent the flow of energy 
through the greater portion of the Winding 42 
in the same manner as described relative to Fig. 1 
and in all other respects the operation of this 
latter modification is identical with the former. 

It can thus be readily appreciated by those 
skilled in the art that I have provided a System 
for energizing an X-ray tube Wherein a conn 
pensating load is normally applied to the source 
of supply for the X-ray tube that corresponds to 
the drop in the Source of Supply attendant the 
energization of the X-ray tube. This compensat 
ing load is Simultaneously disconnected from the 
Source upon energization of the tube from the 
latter to thereby prevent a drop in potential of 
the Source and to maintain the cathode heating 
temperature constant. Furthermore my system 
COIn pensates for Supply Source variations result 
ing from extrinsic causes and maintains the tem 
perature of the cathode and discharge current 
constant under all conditions. 
Although I have shown and described several 

embodiments of my invention I do not desire to be 
limited thereto as various other modifications of 
the Sane may be made without departing from 
the Spirit and Scope of the appended claims. 

1,953,889 
What is claimed is: 
1. In a system for energizing a thermionic cath 

ode discharge device, means for Supplying heating 
current to the cathode of Said device, high tension 
means for supplying electrical energy to Said de 
vice, a source of electrical energy for energizing 
both of said means and Subject to a drop in 
potential upon connection of Said high tension 
means thereto, and compensating means Con 
nected to said first mentioned means and causing 
a drop of potential in Said Source equivalent to 
the drop of potential therein attendant the con 
nection of said high tension means thereto, said 
compensating means including a device associated 
With Said high tension means to cause said com 
pensating means to become non-conductive upon 
energization of Said discharge device. 

2. In a System for energizing a thermionic cath 
Ode discharge device, means for Supplying heat 
ing current to the cathode of said device, high 
tension means for Supplying electrical energy to 
Said device, a Source of electrical energy for ener 
gizing both of said means and subject to a drop 
in potential upon connection of said high tension 
means thereto, and compensating means con 
nected to Said first mentioned means and causing 
a drop of potential in said source equivalent to 
the drop of potential therein attendant the con 
nection of Said high tension means thereto, said 
Compensating means including a device associated 
With Said high tension means to cause said com 
penSating means to become non-conductive and 
remove the potential drop in said source attendant 
energization of Said compensating means, upon 
Connection of Said high tension means to Said 
Source with attendant drop of potential therein. 

3. In an X-ray System, an X-ray tube having a 
Cathode to be heated, a low tension transformer 
for Supplying heating current to the cathode of 
said X-ray tube, a high tension transformer for 
energizing said X-ray tube, a source of electrical 
energy for energizing both of said transformers 
and Subject to a drop in potential upon connec 
tion of Said high tension transformer thereto, a 
compensating load connected to said low tension 
transformer and causing a drop of potential in 
Said Source equivalent to the drop of potential in 
Said Source attendant the connection of said high 
tension transformer thereto, said compensating 
means including a device operably connected to 
Said high tension transformer to cause said com 
pensating load to become non-conductive and re 
move the potential drop from said source attend 
ant energization thereof, simultaneously with the 
connection of Said high tension transformer to 
Said Source With an attendant drop of potential in 
the latter. 

4. In an X-ray System, an X-ray tube having a 
Cathode to be heated, a low tension transformer 
for Supplying heating current to the cathode of 
Said X-ray tube, a high tension transformer for 
energizing said X-ray tube, a source of electrical 
energy for energizing both of said transformers 
Subject to a drop in potential upon connection of 
Said high tension transformer thereto, and means . 
constituting a compensating load energizable by 
Said Source and causing a potential drop in the 
latter to compensate for the drop of potential in 
said Source attendant the connection of said high 
tension transformer thereto, said compensating 
load including ineans operably connected to said 
high tension transformer to cause said compen 
Sating load to become non-conductive and the 
effect thereof removed from said source upon 
Connection of Said high tension transformer to 
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said source to prevent a drop in potential from oc 
curring in the latter and thereby maintaining the 
current supplied to the cathode of said X-ray tube 
constant. 

5. In an X-ray system, an X-ray tube having a 
cathode to be heated, a low tension transformer 
for supplying heating current to the cathode of 
said X-ray tube, a high tension transformer for 
energizing said X-ray tube, a source of electrical 
energy for energizing both of said transformers 
and subject to a drop in potential upon connec 
tion of said high tension transformer thereto, 
and means comprising a compensating load con 
nected to said low tension trainsformer and cauS 
ing a potential drop in said Source equivalent to 
the drop of potential therein attendant the COin 
nection of Said high tension transformer to Said 
source, said compensating ioad including means 
connected with said high tension transformer to 
cause said compensating load to become non-con 
ductive and the effect, thereof to be removed from 
said low tension transformer and said source upon 
energization of said high tensioia transformer. 

6. In an X-ray System, an X-ray tube provided 
with a cathode to be heated, an electrical circuit 
for supplying heating current to the cathode of 
said X-ray tube, a high tension circuit for sup 
plying energy to said X-ray tube, a Source of elec 
trical energy common to both of said circuits and 
subject to a drop in potential upon energization 
of said high tension circuit, and means constitut 
ing a compensating load circuit operably con 
nected with said source of energy for causing a 
potential drop therein equivalent to the drop of 
potential in said source attendant energization of 
said high tension circuit, Said compensating load 
circuit including means connected to Said high 
tension circuit to simultaneously cause Said Con 
pensating load circuit to become non-conductive 
and remove the effect thereof from said source 
upon application of the load of said high tension 
circuit thereto. 

7. In an X-ray system, an X-ray tube provided 
with a cathode to be heated, a transformer con 
nected with said cathode in order to heat the Sane 
by supplying current thereto, a high tension trans 
former for energizing said X-ray tube, a Source 
of electrical energy common to both of Said trans 
formers for supplying exciting currents thereto, 
and a compensating load circuit connected to Said 
first mentioned transformer and energized there 
by constituting a load which causes a potential 
drop in said source equivalent to the drop of 
potential in said source attendant the energiza 
tion of said last mentioned transformer, Said con 
pensating load circuit including a discharge de 
vice associated with Said last mentioned trans 
former and X-ray tube, to simultaneously render 
said compensating load circuit non-conductive 
and remove the effect thereof from Said first men 
tioned transformer and Said Source, upon ener'gi 
zation of said high tension transformer. 

8. In an X-ray System, an X-ray tube having 
a cathode to be heated, a transformer provided 
With a plurality of secondary Windings one of 
which is connected to the cathode of Said X-ray 
tube for supplying heating current thereto and 
the other being connected to a discharge device 
and constituting a compensating load circuit, a 
high tension transformer for Supplying high po 
tential energy to said X-ray tube, a Source of 
electrical energy common to both of Said trans 
formers and subject to a drop in potential upon 
energization of said high tension transformer, 
and regulating means in Said compensating load 

S 
circuit to adjust the latter and cause a potential 
drop in said source equivalent to the drop of 
potential therein following energization of said 
high tension transformer, said discharge device 
in the compensating load circuit being operably 
Connected to said high tension transformer and 
X-ray tube to open said compensating load cir 
cuit and remove the load thereof from said source 
Simultaneously with the energization of said high 
tension t}'ansformer from said source. 

9. In an X-ray System, an X-ray tube having 
a cathode to be heated, a low tension trans 
forine for Supplying heating current to the cath 
Ode of said X-ray tie, a high tension trans 
former for energizing said X-ray tube, a Source 
of electrical energy for energizing both of said 
transformers subject to a drop in potential upon 
energization of Said high tension transformer 
from Said Source, a compensating load aSSociated 
With Said low tension transformer and causing 
a potential drop in Said source equivalent to the 
drop of potential in said source attendant the 
connection of said high tension transformer 
thereto, and adjustable means connected with 
said compensating load to vary the energy sup 
plied by said low tension transformer thereto, 
and to vary the energy Supplied to said cathode 
inversely to the variations of energy supplied to 
Said compensating load, said compensating load 
including a three electrode tube connected to said 
high tension transformer to cause said compen 
Sating load to become non-conductive and remove 
the effect thereof from said low tension trans 
former and consequently from Said Source, upon 
the connection of said high tension transformer 
to Said Source. 

10. In an X-ray System, an X-ray tube having 
a cathode to be heated, a low tension transformer 
for supplying heating current to the cathode of 
said X-ray tube, a high tension transformer for 
energizing said X-ray tube, a Source of electrical 
energy for energizing both of said transformers 
and subject to a drop in potential upon connec 
tion of said high tension transformer thereto, 
and a coln.pensating load connected to said low 
tension transformer and causing a potential drop 
in said source equivalent to the drop of potential 
therein attendant the connection of Said high 
tension transformer to Said Source, Said compen 
sating load including a three electrode tube hav 
ing two of its electrodes connected to said con 
pensating load and the third electrode connected 
With Said high tension transformer to cause said 
compensating load to become non-conductive and 
remove the effect thereof from Said low tension 
transformer and consequently from said source, 
upon the energization of Said high tension trans 
formei froga Said Source. 

11. In an X-ray System, an X-ray tube having 
a cathode to be heated, a low tension trans 
former for Supplying heating current to the cath 
Ode of Said X-ray tube, a high tension trans 
former for energizing said X-ray tube, a source 
of electrical energy fol' energizing both of Said 
transformers and subject to a drop in potential 
upon the connection thereto of the load of said 
high tension transformer, and a compensating 
load a SSociated With Said Source and normally 
energized thereby and causing a potential drop 
in Said source equivalent to the drop of potential 

80 

85 

90 

95 

100 

105 

110 

118 

120 

125 

130 

35 

40 

145 
therein attendant the connection of the load of 
Said high tension transformer thereto, Said con 
pensating load including a three electrode tube 
connected to said high tension transformer to 
cause the instantaneous removal of one of said 50 
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loads from said source upon the application of 
the other of said loads thereto, to prevent a 
drop of potential in Said source and to thereby 
maintain the cathode heating current constant. 

12. In an X-ray System, ain X-ray tube having 
a cathode to be heated, a low tension transformer 
for supplying heating current to the cathode of 
said X-ray tube, a high tension transformer for 
energizing said X-ray tube, a source of electrical 
energy for energizing both of said transformers 
Subject to a drop in potential upon connection 
thereto of the load of said high tension trans 
former, and a compensating load a SSOciated With 
Said source and causing a drop of potential there 
in equivalent to the drop of potential in Said 
Source attendant connection of Said high tension 
transformer thereto, Said compensating load in 
cluding a three electrode tube having two of its 
electrodes connected to said compensating load 
and the remaining electrode connected to Said 
high tension transformer to cause Said Compen 
Sating load to become non-conductive and re 
move the effect thereof from said source upon 
connection of the load of said high tension trans 
forminer thereto, and Said three electrode tube 
being operable to cause Said compensating load 
to become conductive and cause a drop of po 
tential in Said Source upon disconnection of the 
load of said high tension transformer therefrom 
to prevent a valiation of potential in Said Source 
Whereby the Supply Of current to the cathode of 
said X-ray tube is maintained constant. 

13. In an X-ray System, an X-ray tube pro 
vided With a cathode to be heated, a low tension 

35 transformer for supplying heating current to the 
Cathode of Said X-ray tube, a high tension trans 
former for energizing Said X-ray tube, a source 
Of commercial electrical energy Subject to normal 
potential fluctuations for energizing both of said 
transformerS and Subject to a drop in potential 
upon connection of Said high tension transformer 
thereto, a compensating load connected to said 
Source and causing a potential drop therein 
equivalent to the drop of potential in said source 
attendant the energization of said high tension 
transformer, and means connected to said con 
pensating load and to said source for varying the 
energy Supplied to said compensating load upon 
the Occurrence of normal fluctuations in said 
Source, Said compensating load being connected 
to Said high tension transformer to cause said 
compensating load to become non-conductive 
and remove the effect thereof from said source 
upon the connection of said high tension trans 
former thereto. 
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14. In an X-ray System, an X-ray tube pro 

vided with a cathode to be heated, a low tension 
transformer for Supplying heating current to Said 
cathode, a high tension transformer for ener 
gizing said X-ray tube, a Source of electrical en 
ergy for energizing both of Said transformers and 
Subject to variations caused by extrinsic forces 
and also Subject to a drop in potential upon con 
nection of Said high tension transformer thereto, 
a Compensating load connected to Said Source and 
causing a potential drop therein equivalent to the 
drop of potential in said Soulce attendant the 
energization of Said high tension transformer, 
means connected to Said compensating load and 
to said Source for varying the energy supplied to 
Said compensating load upon the occurrence of 
normal fluctuations in said source to maintain 
the heating current Supplied to said cathode 
constant, Said compensating load including means 
connected to said high tension transformer to in 
Stantaneously cause Said compensating load to 
become non-conductive and remove the effect, 
thereof from said source upon the connection of 
Said high tension transformer thereto to prevent 
a variation in Said Source and to maintain said 
Cathode heating current constant. 

15. In an X-ray System, an X-ray tube pro 
Vided With a cathode to be heated, a low tension 
transformer for Supplying heating current to said 
Cathode, a high tension transformer for ener 
gizing Said X-ray tube, a source of electrical 
energy for energizing both of said transformers 
and Subject to variations caused by extrinsic 
forces and also subject to a drop in potential 
upon connection of Said high tension transformer 
thereto, a compensating load connected to said 
Source and causing a potential drop therein 
equivalent to the drop of potential in said source 
attendant the energization of said high tension 
transformer, and a three electrode tube connect 
ed to Said compensating load and to said source 
for varying the energy supplied to said compen 
Sating load upon the occurrence of normal fluc 
tuations in Said Source to maintain the heating 
Current Supplied to said cathode constant, said 
Compensating load including a second three elec 
tl'Ode tube connected to said high tension trans 
former to instantaneously cause said compensat 
ing load to become non-conductive and remove 
the effect thereof from said source upon the con 
nection of Said high tension transformer thereto 
to prevent a variation in said source and to main 
tain Said Cathode heating current constant. 
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