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cathode may heat up as set forth above the 
temperature of the vapor within the device Will 
be raised by the heat generated in the heating 
flament. The vapor pressuru therefore Will 
also rise and when & discharge is allowed to 
start, the coating on the cathode will be pro? 
tected against destruction by positive ion bom? 
*oardment. 
In order to protect devices of the type de 

scribed against the destructive action as out? 
1ined above special precautions have been neces? 
gary to insure that the circuit between the 
cathode and the anode is kept open for a Cer… 
?ain time interval to allow the temperature Con? 
ditions within the device to reach Safe operating 
Walue In accordance with my invention, I pro 
vide an arrangement whereby both the cathode? 
heating circuit and the cathode-anode Gircuit 
Can be simultaneously energized and the difil? 
culties enumerated above are entirelyeliminated. 
?n Fig. 1, which illustrates an embodiment of 

my invention, I have shown a rectifier consisting 
Qf a hermetically Sealed envelope 1 having two 
?eentrant Stems 2 and 3 Carrying presses 4 and 5 
at the inner ends of Said stems respectively. 
Fress 5 has Sealed therein an anode lead 6 Sup? 
?orting an anode 7 at one end thereof This 
agaode preferably consists of carbon. The lead 
6 extends through the press 5, and is provided 
with 8 conductor 8 afording an exterior elec 
trica connection.to the anode 7. 
The press ? supportsa cathode structure This 

cathode structure consists of a hollow cylinder 9, 
preferably made of nickel provided with an in 

?ternal heating ülament 10. The Cylinder 9 is 
providedwith a Series of fins Or Wings 11 radiating 
frory the exterior Surface of Said Cylirader The 
@as i as wellas he Outer Surface of ?ae Cylinder 
9 are preferably Coated With Soxme ?material to in? 
crease the electron emissivity thereof Such a 
coatirag may be, forexample, strGratium orbarium 
Oxide ?r order to Coraserve he heat generated 
?y the flament 10, the cylinder 9 together with 
?he fins 11 are Surrouradex by two Concentric 
?ickel heat shields 12 and 13?said heat shields 
being supported by being Welded to the lower end 
of the Gyiinder 9, thus forming a unitary Struc? 
?ure The outershield 13isprovidedwith a num 
ber of Supporting lugs lé to which is welded a U… 
shaped Supporting meraber ?5 This U-shaped 
Supporting Yaember 15 is in turn Welded to a 
Cathode-SUpporting Staadard ?6 Sealed in the 
?reSS ? ?he Ca?hode Standard 33 extends 
through the preSS ? and is provided With a con 
óU?C;Or ?73fording aza eXteriGr electrical Cominec? 
tion for the cathode ?he heatiag flaraeat 10iS 
Connected at OYae erad to the interior of the hol 
MOW Cathode 9, arad at its other end to a filament 

60 standard 18alsosealed in the press4 Thisfila 
Yaent Standard 18 likewise extends ?hrough the 
?reSS &, and is provided with a Coraductor 19, 
Whereby ar exterraa electrical Conaectiora raaybe 
Imade to.said flamen; 10. 
?a Crder to prevent a discharge from passing 

betWeen the Cathode Structure deScribed above 
and he anode until the teraperature of the 
C&t?aode has risento the desired point surround 
Said Cathode structure bya Shield20. This shield 
Consists of a metal cyliader 21 placed coracen 
tricallyaround the cathodestructure The upper 
end of this shield Carries a screen rnesh 22 inter 
posedbetweentheupperendogtheca?hodestruc 
ture and the anode 7. This Screen mesh 22 is 
fasteaed to the upper end of the Cyirader21 by 
beingwelded thereto The screea20is supported 
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on the press 4 by two shield standards 23 and 
24, each welded at one end to the cylinder21 and 
Sealed at its other end in the press 4. A CrOSS 
piece 25 is weided to and connects the two shield 
standards 23 and 24. It will be noted that this 
cross-piece is maintained out of electrical con 
nection with the two standards 18 and 18. The 
cross-piece 25 supports adjacent the cathode 9, 
a thermostatic element 26 intermediate the two 
standards 16 and 18 This thermostatic member 
26CarriestWo ContactS27and28 On Opposite Sides 
of the outer end thereof The standards 16 and 
18 carry two Contacts 29 and 30 cooperating with 
Said two Contacts 27 and 28 on Said thermostatic 
element When the thermostatic element 26 is 
cold, it is in the position in which contact 27 
touches Contact 29 on the standard 16. As the 
temperature of the Cathode rises, the tempera 
ture of the adjacent parts, including the thermo 
Static element 26, also rises. The constants of 
the thern10static element 26 are So Ch0Ser1 that 
when the temperature of the Cathode has risen 
to the deSired point, the Contact 27 leaves the 
Contact 29 and the contact28moves over against 
the contact 30 on the standard 18. 
The rectifier may be Connectedin some Suitable 

circuit Such as?for example, that illustrated in 
Fig.1?A Source of direct heating Current, such 
as a battery31,isconnected betweenthe two Con 
ductors 17 and 19, In series with said battery31 
is a Controlling resistance 32 and a Switch 33, 
The Source of potential 31 is connected with the 
negative terminal thereOf Connected to the Con 
ductor 17 and the positive terminal thereof Con 
nected to the conductor 19. The alternating 
Voltage to be rectified is impressed between the 
COrlductOrS 19 and 8. In Series With Said latter 
CirCuit is a Suitable output device 36?A switch 37 
Yaay be uSed to Connect the primary winding34to 
an alternating current power line. 
The rectifier as described above?is put in Oper? 

ation by closing the switches 33 and37. Thismay 
be done Simultaneously as distinguished from 
prior arrangements in which a considerable time 
interval elapsed between the closing of the switch 
COrreSporadingto my Switch 33 and the switch cor? 
XeSpOnding to my switch 37. Upon closing said 
8Witches, the filarnent 10 is supplied with heating 
Current and raises the temperature of the cylin 
der 9 and the fins 11 to a point at which they 
Start to emit electrons. If the shield 20 were not 
PrOVided in the device, these electrons so emitted 
G11ring the half Cycle in which the anode 7 was 
?2OSitive and the Cathode Was negative would 
;ravel toward the anode under the infiuence of 
the Voltage impressed betweensaidelectrodesand 
during Said paSSage Wouldionize the Vapor atoms 
existing in the space between said electrodes, 
This ionizatio?a creates a large number of free 
electrons and positive ions which enable a large 
Current to paSS between the cathode and anode 
With a Comparatively low voltage drop. In order, 
howeVer that Such a discharge, which istermed 
a breakdown discharge, can pass between the 
Cathode andthe anode asufficiently large number 
of electrOnS must be free to travel between the 
Cathode and the anode By connecting the shield 
in the mariner in which I have indicated, I pre 
Vent practically al of the electrons emitted from 
the Cathode from paSSing out into the space in 
whicf they may be attracted toward the anode 7. 
In the arrangement as shown in Fig?1?this re 
Suits from the fact that the negative terminal of 
?he battery31 is directly Connected to the shield 
20, ?hus the Shield 20 possesses a negative po 
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tential with respect to the electron-emitting sur 
faces of the cathode The negative charge which 
the shield 20 assumes as a result of this negative 
potential repels the electrons emitted from the 
Cathode, and prevents practically all of themfrom 
passing through the Screen 22 into the Space in 
which it may be attracted toward the anode 7. 
As long as the shield 20 is Connected to the nega 
tive terminal Of the battery 31, a breakdown dis? 
charge will not 0ccurbetween the cathode andthe 
anode. However, the heat liberated by the heat? 
ing current passing through the filament 10 will 
gradually raise the temperature of the Cathode 
structure It willbe noted that duringthisperiod, 
the temperature of the mercury Vapor within the 
envelope and Consequently the Wapor pressure 
thereof will also rise As the temperature of the 
Cath0de increaSes the thermostatic element Will 
move SOthat the Contact 27 leaves the contact 29. 
However the discharge is still prevented from 
paSSing between the anode and the Cathode. This 
is due to the fact that the Shield 20 is now free 
Within the envelope 1, and is insulated from all 
of the surrounding conducting members. Thus 
it retains the negative charge which it previ 
Ously posseSSed and in fact this negative charge 
might tend to increase due to the fact that Some 
Of the electrons Coming from the Cathode will 
fall upon Said shield As the temperature con 
tinuesto rise?the thermostatic element 26 moves 
untilfinallythe Contact 28toucheSthe Contact30. 
At this point the shield 20 will lose its negative 
charge and due to the fact that it is Connected 
to the positive terminal of the battery 31, it will 
assume a positive potential with respect to the 
Cathode-emitting Surfaces. When this happens, 
the electrons.instead of being repelled by the 
charge On the Screen 20 Will now be attracted 
toward Said Screen. Practically all of the elec? 
trons So attracted will Sheet through the Openings 
in the Screen 22, and are then free to pass toward 
the anode 7. Thus On the helf Cycle in which the 
anode 7 is positive a breakdown discharge will 
occur and the rectifier will start Operating. The 
Operation Of the rectifier from this point On Con 
tinues asinthe uSual rectifier ofthe preSent type. 
The shield 20 now acts merely as an additional 
1meat shield, and does not interfere with the 
further Operation Of Said rectifier. The rectified 
current is utilizedin Some Suitable manner in the 
output device 36. 
The arrangement of the device in Fig.1 effec 

tively prevents the discharge from Starting pre? 
maturely whereby the dangers incident to Such 
a premature Starting as deSCribed above are ef? 
fectively elinninated. 
Although I have deSCribed the filament in Fig. 

i as being fed from a direct Current Source?it 
is poSSible to utilize my arrangement with a 
Source of alternating heating Current In Fig. 
4 I have Shown One example Of Such an arrange? 
ment Between the Conductors 17 and 19 is Con 
nected a winding 38. This winding 38 is a Small 
section of a secondary 39 of a transformer 40. 
Said transformer possesses a primary winding 
41 connected through the Switch 37 to a Source 
of alternating potential as described for Fig.1. 
The Secondary Winding 39 iS Connected in Se? 
ries with the output device 36 between the anode 
and Cathode in a manner Similar to that in 
which the secondary winding 35 is connected in 
Fig?1. Instead of Connecting the Shield 20 to 
One terrninal Of the heating Current Source in 
the Cold pOSition, as is dOne in Fig. 1, I leave 
the shield 20 entirely free during the preliminary 
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heating of the rectifler I accomplish this by 
mounting a thermostatic element 38 directly on 
One of the shield standards such as, for exam? 
ple?23. The thermostatic element-38 has but 
a Single Contact 39 which touches a Contact 40 
mounted on one of the cathode standards, Such 
aS?for example?16 in the hot position. When, 
however, the cathode is cold, the thermostatic 
element 38 merely moves so that the.contacts39 
and40 are Separated, thus leaving the shield 20 
electrically disconnected from any of the con 
ducting members within the envelope, 
The device as shown in Fig 4 is started by 

closing-the switch 37 which simultaneously ener 
gizes the filament-heating circuit and the cath 
ode-anode Circuit. However as soon as the elec 
trons Start coming off of the Cathode-emitting 
Surfaces some of these electrons will fall upon 
the shield 20 which will thereby acquire a nega 
tive charge This negative charge will practical 
ly immediately build up to a point at which all 
Of the electrons are repelled back to the Cathode, 
and the breakdown discharge between the cath 
Ode and anode is effectively prevented, as ex 
plained for Fig 1. When the temperature of 
the cathode in Fig.4 rises to the desired point, 
the contact 39 will touch the contact 40. 
It will be noted that the connections to the 
Windings 38 and 39 are made in such a manner 
that when the anode 7 is positive the shield 
20 will likewise be positive When the anode 7 
is positive with respect to the cathode?the shield 
20 will likewise be positive with respect to the 
Cathode Thus during the half cycle in which 
breakdown Would tend to ocCur betWeen the 
Cathode and the anode the shield 20 is con 
nected in Such a direction as to attract the elec 
trons emitted from the cathode, whereby these 
electrons will pass out into the space in which 
they may be attracted toward the anode and the 
breakdown discharge will thus be enable to oc 
Cur Therefore?the rectifier will become con 
ducting during the half Cycle in which the anode 
7 is positive and Will become non-conducting 
in the alternate half Cycle whereby the rectifier 
Will Operate in the usual manner. 
In Fig.5 I have illustrated a further embodi 

ment of my invention in which discharge is pre 
Vented from occurring in a cold metallic vapor 
rectifier by the use of a thermostatic member. 
The rectifier shown in Fig.5 consists as does 
the rectifier Shown in Fig?1 of an evacuated 
envelope 51 having two reentrant stems 52 
and 53 carrying presses 54 and55 at their outer 
ends reSpectively An anode-supporting press 
55 has Sealedthereinan anode-supporting lead56 
which Carries a carbon anode 57 at one end 
thereof The lead 56 extends from the press 
55, and is prOVidedwith an external Conductor 58. 
The press 54 carries a cathode consisting of a 
hollow nickel cylinder 59 provided with an ex 
ternal heating filament 60. The cylinder 59 is 
provided with a number Offins 61 Similar to the 
fins 11 in Fig.1. The fins 61 and the outer Sur? 
face of the cathode 59, except forthe top thereof, 
are preferably coated with some material to in 
Crease the electron emissivity thereof. The cyl 
inder 59 and the fins 61 are Surrounded by two 
concentric nickel heat shields62and63,each sup 
ported by and electrically Connected to the lower 
end of the Cylinder 59. The outer heat shield 63 
Carries a number of Supporting lugs 64 connected 
to a U-Shaped Supporting member 65 which is 
Welded to a Cathode-Supporting standard 66 
Sealed in the preSS 54 One end of the filament 
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60 is connected to the cylinder 59, and the oppo 
site end of said filament is connected to the flla 
merat standard67 also sealed in the press 54?"Whe 
standards 66and 67 extead through the press 54, 
and are provided with external electrical COn= 
ductors 68 and 69, respectively Upon the upper 
end of the cylinder 59 is mounted a Cup-shaped 
disk 70 The envelope 51 is also evacuated and 
providedwith a quantity of mercury 71 which fur? 
Yaishes rnercury Vapor for the interior of said 
envelope A suitable circuit such as that illus? 
trated in Fig?5, may be provided for the rectifier 
shown therein A transformer 72 comprises a 
primaary winding 73 and a secondary winding 74, 
One section 75 of the secondary winding 74 is 
connected between the conductors 68 and 69, and 
@urnishesheating currenttothe filament 60. The 
other Section 76 of the secondary winding 74 is 
.Connected in series with an Output device 78 be 
tween the conductors 69 and 58. The primary 
Winding 73 is provided with a Suitable switch 
ing device 79, whereby it may be connected to 
B Source of alternating Current The rectifler in 
Fig?5 is set in operation by closing the switch 
79 Which Simultaneously energizes the fllament? 
Heating circuit and the cathode-anode circuit. 
The dimensions of the parts are so chosen that 
when the cathode is cold there is a very slight 
clearance between the upper edges of the heat 
shields and the lower Surface of the disk 70. Due 
to this Small clearance, the electrons emitted 
from the electron-emitting surfaces of the 
Cathode have dificulty in passing out through 
this Space Furthermore the arrangement of the 
disk 70 and the heat Shields 62 and 63 form ar) 
electrostatic shield around the electron-emitting 
surfaces of the cathode Due to this shield ar 
rangement, the electrostatic lines of the field be 
tween the anode and the cathode terminate on 
the disk 70 and the heat shield 62. Due to the 
Small clearance referred to above, these electro 
static lines have difficulty in entering the space 
Created between the heat shields and the disk 70. 
Thustherewillbeverylittletendencyfor thefield 
between the two electrodes to exert any influ 
ence upOn the electrons emitted frorn the 
Cathode-emitting Surfaces Although the fla 
naent 60 will raise the temperature of the struc? 
ture Surrounding the cathode to some degree, ye6 
the external Surfaces of Said structure not being 
coated with any electron-emissive material Will 
give offan insignificant number of electrons. The 
total number of electrons which Can escape from 
the Cathode into a region in which they are af 
fected by the field between the Cathode and the 
anode is inSufficient to initiate a breakdown be? 
tween these electrodes. As the filament 60 con 
tinues to give off heat, the temperature of the 
cylinder 59 will rise much more rapidly than will 
the temperature of the heat shields 62 and 63. 
Due to the fact that nicke has a fairly high 
temperature coeficient of eXpansion, the cylin 
der 59 will elongate considerably more than will 
the heat Shields 62 and 63. Therefore, the clear= 
ance between these heat Shields and the disk 70 
?will increase as the temper&ture of the cathode 
increases. I have found that the parts may be 
So arranged that this Slight increase in clearance 
between the disk 70 and ?he heat shield 62 is 
Sufficient to enable the field between the anode 
and the cathode to penetrate this space, and to 
enable a sufficient number of electrons to escape 
through the space so that a breakdown discharge 
is initiated between the Cathode and anode I 
have constructed a tube la which the clearance 
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is originally about 1 mm in Cold position and in 
creases to about 1% mm in hot position Such 
a tube has been found to prevent a discharge 
frompassinguntil the temperature of the cathode 
has risen to a sufficiently high point to prevent 
any destructive action thereon by the discharge, 
HoweVer after Such a cathode has reached a 
Suficiently hightemperature a discharge readily 
starts between the cathode and the anode. 
The low initial Vapor pressure may also have 

SOrne effect in preventing a discharge from start? 
ing through the opening between the heat shields 
and the disk 70. At the low initial vapor pres 
sure of the mercury within the envelope 51?the 
distance between individual atoms of the Vapor 
and consequently the mean free path is quite 
farge The fact that the vapor within the en 
Velope 51 has a large mean free path and the 
clearance between the disk 70 and the heat 
shields is rather small may have some effect in 
preventing the initiation of a discharge through 
thisopening Asthe heatingfilament 60 liberates 
heat within the envelope 51?the temperature of 
the Wapor within said envelope as well as the 
temperature of the cathode also increases. The 
Vapor preSSure, therefore?increases, resulting in 
a greater Concentration of atoms and a shorter 
mean free path of said vapor The decrease in 
the mean free path of the vapor andthe increas9 
Of the opening between the heat Shields and the 
disk 70 also appear to have Some effect in ena? 
blinga discharget0start betweenthe hot Cathode 
and the anOde. 

After the discharge has once Started the Op 
eration of the rectifier from this point on is the 
same as with the ordinary rectifiers of the type 
described. ?The arrangement as shown in Fig, 
5 also effectively protects the rectifier against 
the dangers of premature starting of the dis 
charge in this type of rectifier. 
Although I have described the cathode and 

the heat Shields in Fig.5 as being Constructed of 
nickel?it is obvious that other metals could also 
be utilized For example, the Cathode Could be 
made of one metal having a high coefficient of 
expansion, while the heat shields 62 and 63 Could 
be made of Other metals having lower Coeficients 
of expansion It Should also be noted that the 
particular dimensionsgiven above are not neces 
Sarily limiting dimensions. InaSmuch as differ 
ent corastants Will exist in Various types of tubes 
constructed the design which would most 1ikely 
be most effective is one in which the original 
clearance between the disk 70 and the heat 
Shields is Slightly less than that at which a dis 
charge will start. Therefore, a Very Small in? 
Crease in Said clearance will be necessary in order 
to enable a discharge to start between the two 
electrodes. Although I have illustrated the fila 
ment 60 as being energized by alternating cur? 
rent yet the arrangement as shown in Fig.5 
is equally appliCable to a rectifier in which the 
heating element for the Cathode is heated in any 
Imanner whatSoever, Such as for example, by a, 
Source of direct Current. 
While the arrangement in Fig.5 depends upon 

the thermostatic properties of the cathode itself, 
a separate thermostatic element may be used, 
as Shown in Fig.6, to open and close a discharge 
path between the Cathode and the anode. 
Fig 6 I have illustrated a thermostatic disk 80 
mounted on the upper end of the cylinder 59. 
This thermosta?ic disk is a bimetallic, disk 
shaped member which Snaps from one position 
to another and reverses its curvature when the '' 
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temperature rises above or falls below certain 
predetermined temperatures Such a therm0Stat 
may be, for example, like that deScribed in the 
patent to J. A Spencer, No. 1,448,240, dated 
March 13?1923. This thermostatic disk 80 is 
tightly fitted around the upper end of the cylin 
der 59, and may be Connected thereto aS?for eX 
ample, by welding The upper end of the heat 
Shield 63 may be proVided with a Slight flare 
to cooperate With the edges Of the therm0Static 
disk 80 in the Cold p0Sition thereOf When the 
Cathode is cold, thermostat 80 is in its Cold po 
Sition and the edges thereOf Bre in COntact With 
the flare on the upper end of the heat Shield 
63. When the electrOn-enaitting Surfaces Of the 
cathode start emitting electrons upon energiza? 
tion of the heating flament 60, these electrons 
are prevented from paSSing Out into the dis 
charge Space due to the fact that the thermo 
stat together with the heat shield 63 encloses the 
space into which the electrons are given off, and 
thus there are an inSufficient number of elec? 
trons in the Space between the cathode and the 
anode to initiate a breakdown discharge. Al 
though the filament 60Will raise the temperature 
of the Structure Surrounding the Cathode to some 
degree, yet the external Surfaces of the Structure 
Surrounding the Cathode not being Coated with 
an electron-emissive material will give off an 
insignificant number of electrons, which num 
ber will be insufficient to Start a breakdown dis 
charge When, however the temperature of the 
Cathode has risen to the deSired point, the ther? 
mostat 80 is so designed that it will Snap to its 
upper p0Sition, as Shown in Fig.6. In this po 
sition the parts are So deSigned that there is a 
Sufficient clearage between the edges of the ther? 
mostat 80 and the upper edge of the heat Shield 
63 to permit the electrons emitted from the Cath 
ode-emitting Surfaces to pass Out into the enve? 
lope 51. The presence of these electrons enables 
a breakdown discharge to Occur between the 
Cathode and the anode during the half Cycle 
when the anode 57 becomes positive The opera? 
tion ofthe rectifierfrom this point onisthe Same 
as with ordinary rectifiers of the type described. 
The protection aforded byeach of the embodi 
ments heret0fore deScribedis also preSent in the 
arrangement as Shown in Fig.6. 
The invention is not limited to the particular 

details of COnStruction, materials and processes 
deScribed above as many equivalents will Sug? 
gest themselves to those skilled in the art It is 
accordingly deSired that the appended claims be 
given a broad interpretation Commensurate with 
the Scope of the invention within the art. 
What is Clainned is: 
1?A thermionic discharge device Comprising a 

sealed envelope containing an ionizable atmos 
phere?athermionic cathode and an anode within 
Said envelope means for heating Said Cathode, 
means for preventing a discharge from Occurring 
between Said Cathode and anode and means re? 
Sponsive to the temperature of Said Cathode for 
rendering Said last-named means inoperative to 
Drevent said discharge from occurring when the 
temperature of Said Cathode has risen above a 
predetermined point, 

2. Athermionic discharge device Comprising a 
sealed envelope containing an ionizable atmoS? 
phere, a thermionic Cathode and an anode with? 
in said envelope means for Supplying heating 
Current to Said Cathode means for preventing a 
discharge from occurring between Said Cathode 
and anode and thermostatic means within Said 

5 
envelope for rendering said Iast-named means 
inoperative to prevent said discharge from oc? 
Curring until a definite time interval has elapsed 
after the heating Current is first Supplied to Said 
Cathode. 

3. A thermionic Vapor discharge device Com? 
prising a Sealed envelope Containing a Vapor, a 
thermionic Cathode and an anode within Saiden? 
VelOpe COntrolling means interposed between 
Said Cathode and anode means for impressing 
a negative Charge upOn Said Controlling means 
Whereby a discharge betWeen Said Cathode and 
anode is prevented, means reSponsive to the tem? 
perature adjacent the Cathode for removing Said 
charge when said temperature rises above a pre? 
determined point. 

4. A thermionic Wapor discharge device Com 
prising a Sealed envelope Containing a Vapor a 

80 

85 

thermionic Cathode and an anode within Saiden? 
Velope means interposed between Said cathode 
and anode for Substantially shutting off the flow 
Of electrons from the Cathode to the anode, and 
means reSponsive to the temperature adjacent 
the Cathode for rendering Said last-named means 
inoperative to prevent Said flow when the Said 
temperature rises above a predetermined point. 

5. A thermionic Vapor discharge device com 
prising a Sealed envelope containing a vapor a 
thermionic Cathode and an anode within Said 
envelope?two Conductors from which Said Cath? 
Ode is Supplied with heating Current, a Screen 
interposed between Said Cathode and anode Said 
SCreen being normally electrically inSulated from 
Said Cath0de, and means reSponsive to the tem? 
perature adjacent the Cathode for electrically 
Connecting Said Screen to One of Said Conductors 
When Said temperature rises above a predeter? 
mined point, 

6. A thernaioniC Vapor discharge device Com? 
prising a Sealed envelope Containing a Wapor a 
thermionic Cathode and an anode within Said 
envelope a Source of direct current for furnish 
ing heating Current to Said Gathode a Screen in? 
terp0Sed between Said Cathode and anode, Said 
SCreen being normally arranged to aSSume a neg? 
ative potential with reSpect to Said Cathode and 
means reSpOnsive to temperature adjacent the 
Cathode for removing Said negative charge by 
electrically Connecting Said Screen to the positive 
terrninal Of Said direct Current SOurce. 

7. A thermionic Vapor discharge device Com? 
prising a Sealed envelope Containing a Vapor, a 
thermionic Cath0de and an anode within Said 
envelope, a Source Of direct Current for furnish? 
ing heating Current to Said Cathode a screen in? 
terposed between Said Cathode and anode Said 
SCreen being normally arranged to aSSume a neg? 
ative potential with reSpect to Said Cathode, and 
means responsive to temperature adjacent the 
cathode for removing Said negative charge. 

8. A thermionic Wapor discharge device com? 
prising a Sealed envelope ContaIning a Vapor, a 
thermionic Cathode and an anode Within Said 
envelope?two Conductors from which Said Cath? 
ode is supplied with heating current a source of 
alternating Current impressed between Said Cath? 
ode and anode, One of Said Conductors being SO 
Connected as to be positive with reSpect to the 
rest of the cathode when Said anode is positive 
with reSpect to Said Cathode a Screen interpoSed 
between Said Cathode and anode?Said SCreen be? 
ing normally arranged to aSSume a negative p0? 
tential with reSpect to Said Cathode and means 
responsive to the temperature adjacent the cath? 
ode for electrically Connecting Said Screento Said 
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rises above a predetermined point. 
9. A thermionic discharge device Comprising a 

sealed envelope containing an Orizable atmOS 
phere, a thermionic cathode and an anode with 
in said envelope said cathode being provided 
with electron-emitting surfaces, a shield sub 
stantially entirely enclosing sald electron-emit? 
ting surfaces, and means associated with said 
cathode responsive to the temperature thereof 
for providing an opening of sufficient size to 
allow a discharge to pass between Said cathode 
and anode when the temperature of Said cathode 
reaches a certain predetermined point. 

?,928,335 
?1ast-named conductor wher1 saió temperature 10?A hermionic Vapor discharge device coni~ 

prising a Sealed envelope Containing a Wapor a 
therraionic cathode and an anode within said 
envelope?Said Cathode being provided with elec 
tron-emitting surfaces, a shield for normally en 
tirely enclosing said electron=emitting surfaces, 
Whereby passage of electrons between said Cath 
ode and anode is prevented, and thermostatic 
means responsive to the temperature adjacent 
the cathode arranged to provide an opening in 
sald shield when said temperature rises above a 
predetermined point whereby a discharge may 
Occur between Said Cathode and anode. 
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