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signor to General Electric Company, a corpora 
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1. 
- My invention relates to electric discharge de 
vices and more particularly to an improved COn 
struction for preventing a change in electrical 
characteristics of the device during manufacture 
and use. 

In a copending Beggs application, Serial No. 
436,633, fled March 28, 1942, and assigned to the 
assignee of the present invention are described 
and claimed electric discharge devices particu 
larly adapted for high frequency operation. 
These devices include a plurality of disk-like high 
frequency terminals connected with the various 
electrodes of the device and separated by insulat 
ing cylinders. I have found that in the manufac 
ture and operation of devices of this character 
the electrical characteristics vary over a consid 
erable range. For example, the anode-cathode 
capacitance in a diode or the grid-cathode capac 
itance in a triode increases considerably with use. 
Also, the capacitance between the various ele 
ments of the device is modified by the heating 
which occurs during manufacture of the device 
so that uniform characteristics are difficult to 
obtain. I have found that these variations are 
due to the deposition of material from the cath 
ode on the insulators separating the various elec 
trodes. In accordance with an important aspect 
of my invention, I provide improved structure 
particularly adapted for discharge devices of the 
above type which substantially prevents the depo 
sition of material on the insulating portions of 
the envelope, with the result that uniform elec 
trical characteristics are readily obtained in these 
discharge devices and maintained within Small 
limits throughout the operating life of the devices. 
In accordance with the illustrated embodiments 

of my invention, high frequency electric discharge 
devices of the type employing generally planar 
electrodes are maintained in spaced relation by 
generally circular bodies of insulating material, 
such as glass, and which form portions of the 
envelope. A generally circular shield is Secured 
to one of the electrode mounts and extends in 
such a direction with respect to the cathode Sur 
face and the exposed wall of the insulator as to 
intercept substantially all material vaporized 
from the cathode which would otherwise be de 
posited on the insulator. 
My invention will be better understood by ref 

erence to the following description taken in con 
nection with the accompanying drawing and its 
scope will be pointed out in the appended claims. 
In the drawing, Fig. 1 is an elevational view, in 
section, of a two-element electric discharge de 
vice embodying my invention; Fig. 2 is an eleva 
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2 
tional view, in section, of a three-element electric 
discharge device embodying my invention, and 
Fig. 3 is an elevational view, in section, of a modi 
fled form of my invention applied to a different 
type of three-element electric discharge device. 

Referring now to Figs. 1 and 2 of the drawing, 
I have shown my invention embodied in electric 
discharge devices of the type described and 
claimed in the above-identified Beggs application. 
In the arrangement shown in Fig. 1 the device 
is of the two-element type including a disk-like 
anode having a centrally depressed portion 2 
forming the active portion of the anode, The 
member is supported in spaced and insulated 
relation with respect to a cylindrical member 3 
by a cylindrical insulator 4 preferably of glass. 
The member 3 has an inwardly directed flange 
or disk-like portion 5 to which the lower end of 
the cylinder 4 is sealed. The lower end of the 
cylindrical member 3 is closed by a header 6 hav 
ing a circular trough portion 7 adapted to receive 
the lower end of the member 3 and to be secured 
thereto by a body of fusible material 8. The fusi 
ble material may to advantage be solder. The 
header 6 is provided with a plurality of circum 
ferentially arranged openings 9 centrally located 
in bosses 0 each of which receives a body of glass 
if for sealing through the header suitable lead-in 
conductors 2. The portions of the conductors 
extending outside of the envelope are received 
in contact prongs 3 carried by a suitable insulat 
ing base 4 which is secured to and positioned 
with respect to the header 6 by means of a skirt 
5 formed integrally with the header and Sur 

rounding a portion of the base member 4. 
The cathode of the device includes a disk-like 

member 6 supported in closely spaced relation 
with respect to the depressed portion 2 of the 
anode by a cathode mount including a tubular 
supporting member 7 having an outwardly ex 
tending flange 8 arranged in closely spaced rela 
tion with the lower surface of the flange 5 formed 
on the cylindrical member 3. The flange 8 of 
the cathode support is held against a mica insu 
lator 9 interposed between the flange 8 and the 
flange 5 by means of certain of the lead-in con 
ductors 2. With this arrangement, high fre 
quency currents are bypassed from the cathode 
support to the flange 5 which forms an externally 
accessible high frequency cathode connection. 
The direct current connection. With the Cathode 
is readily made with the terminal prongs asso 
ciated with certain of the conductors f2. A heater 
element 20, for supplying heat to the cathode, 
is arranged concentrically with the tubular sup 



3 
port f and is heat shielded therefrom by means 
of a tubular member 25 arranged concentrically 
and in spaced relation with the Wall of the Sup 
port T. The terminals of the heater element 
are connected with other of the lead-in conduce 
tors 2. 
In the operation of high frequency discharge 

devices of the type described above, it is desirable 
that the interelectrode capacitance, as well as 
the interellectrode resistance, should remain Sub 
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stantially constant. I have found that difficulties 
encountered with prior tube constructions of this 
gharacter are largely eliminated by employing 
a suitable shield for protecting the insulator 4, 
in the particular embodiment illustrated, from 
material vaporized from the cathode surface. As 
indicated in the drawing, a shield in the form 
of a metallic cylinder. 27 has an outwardly di 
rected flange 27' welded or otherwise bonded to 
the lower surface of the anode disk f. The cylin 
drical shield is of substantially larger diameter 
than the cathode 6 and extends slightly below 
the end of the Cathode. This simple and rela 
tively inexpensive structural change has rendered 
it possible to obtain far more uniformYelectrical 
characteristics than prior discharge devices 
manufactured from similar parts and these char 
acteristics are maintained throughout the life 
of the device. The active cathode member 6 
may to advantage be supported from the upper 
end of the tubular member 7 by a cylinder 26 
of thin metal, such as "fernico' foil, which pro 
vides a good electrical connection between the 
cathode and its support and which has relatively 
low heat conducting capacity. 

In the modification shown in Fig. 2, the con 
Struction of the device is in general similar to 
that shown in Fig. 1 except that it is of the 
three-electrode variety and the shield member 
is Secured to the grid disk or terminal instead 
of the anode disk. Referring now to Fig. 2, the 
discharge device includes an anode disk 28, a 
grid disk 29 and a cathode disk 30 formed in 
tegrally with a cylindrical member 3 to which 
a header 32 is hermetically sealed. The header 
employed in the arrangement of Fig. 2 also 
forms the tube base. The anode-grid disks 28 
and 29 are separated by a glass cylinder 33, and 
the grid-cathode disks 29 and 30 are separated 
by a glass cylinder 34. A cylindrical anode mem 
ber 35 extends through the anode disk 28 and 
terminates in a planar surface 36 in the region 
of the grid disk 29. The grid mesh 37 is bonded 
to the portion of the disk 29 surrounding a 
Centrally located aperture. The cathode con 
struction is essentially the same as that shown 
in Fig. 1 and the same reference numerals have 
been applied to corresponding parts. 

In the arrangement shown in Fig. 2 the vapor 
ization shield 39 is of the same shape as emi 
ployed in the arrangement of Fig. 1 but is se 
cured to the lower side of the grid disk 29 and 
extends towards the active surface of the cathode. . 

In Fig. 3 I have shown my invention applied 
to the type of high frequency electric discharge 
device described and claimed in the copending 
McArthur and Beggs application, Serial No. 
520,240, filed January 29, 1944, and in the co 
pending Beggs application, Serial No. 501,790, 
filed September 10, 1943. Referring to Fig. 3, 
the discharge device includes an anode member 
40 preferably formed of steel which has been 
coated with a good conducting material such as 
copper or silver. The anode includes an active 
portion 4 of relatively small diameter and a 
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skirt portion 42 of relatively large diameter, 
these portions being connected by a disk-like 
portion 43 to which a spacing insulator 44 is 
sealed. The other end of the insulator 44 is 
Sealed to an outwardly directed fange 45 formed 
on the upper end of a grid cylinder 46 which 
forms a portion of the envelope of the device. 
The lower end of the cylinder 46 is received in a 
Solder trough 47 which is sealed to the outer 
edge of a glass cylinder 48. The inner edge of 
the cylinder 48 is Sealed to the outer cylinder 49, 
of a Cathode assembly which is of the type de 
scribed and claimed in the copending Beggs ap 
plication, Serial No. 522,097, filed February 12, 
1944, and assigned to the assignee of the present 
invention. The cathode proper is a disk-like 
member 5 and as in the modifications of Figs, 1 
and 2 is supported from the sleeve 49 by a thin 
metal cylinder 52 having good electrical conduc 
tivity but forming a heat transfer connection of 
relatively low thermal capacity. The cathode 
assembly includes a tubular heat Shield 53 within 
which a heater element 54 is supported. Ex 
ternally accessible connections for the heater 
element are provided by the sleeve 49 which 
is connected to one terminal of the heater by a 
conductor 55 and by a thimble-like sleeve 56 
which is positioned in hermetically sealed rela 
tion within the cylinder 49 by a body of glass 57 
and connected to the other terminal of the heater 
element 54 by a conductor 58. The grid mesh 
59 is supported between the anode and cathode 
by a grid cylinder 60 which is secured to the grid 
Supporting cylinder 46 in the desired positional 
relation with respect to the anode and cathode, 
In the arrangement shown in Fig. 3, the vapor 

ization shield is in the form of a cylindrical fange 
similar in shape to that employed in Figs. I and 
2 but Secured to the cathode structure near the 
region of juncture between the sleeve 49 and the 
sleeve 52. The outwardly extending fange 6 of 
the shield intercepts material vaporized from the 
cathode and prevents the deposit of this material 
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Letters Patent of the United States is: 

On the inner Surface of the glass cylinder 48. 
While I have shown and described particular 

embodiments of my invention, it will be obvious 
to those skilled in the art that changes and mod 
ifications may be made without departing from 
my invention in its broader aspects, and I, there 
fore, aim in the appended claims to cover a such 
changes and modifications as fall within the true 
Spirit and Scope of my invention. 
What I claim as new and desire to secure by 

1. An electric discharge device comprising a 
planar cathode and at least one other planar 
electrode, means providing a metal support and 
a high frequency terminal for said cathode, a 
metal support for said other electrode, an en 
velope for Said device comprising at least a por 
tion of Said means, and a generally cylindrical 
insulator Sealed between said support and said 
means, a cylindrical member secured to one of 
Said metal Supports within said envelope in con 
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centric relation with said cylindrical insulator 
and extending from said support in a direction to 
intercept material vaporized from said cathode 
and thereby prevent said material from deposit 
ing on Said insulator. 

2. An electric discharge device comprising a 
planar cathode and at least one other planar 
electrode, a disk-like metal support for said other 
electrode, an envelope for said device comprising 
at least a portion of said support and a generally 
cylindrical insulator having one end sealed to 
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said support, a cylindical member Secured to 
Said Support within said envelope in concentric 
relation with said cylindrical insulator and ex 
tending from said support toward said cathode 
to prevent material vaporized from said cathode 
from depositing on said insulator. 

3. An electric discharge device comprising a 
cathode and at least one other electrode, a metal 
Support for Said. Other electrode, an envelope for 
Said device comprising at least a portion of said 
Support and a generally cylindrical insulator 
having one end sealed to said support, a shield 
member Secured to said Support within said en 
velope and extending from said Support toward 
Sald Cathode to prevent material vaporized from 
Said cathode from depositing on said insulator. 

O 

6. 
4. An electric discharge device comprising a 

planar circular cathode and at least One other 
planar electrode, a disk-like metal support for 
Said other electrode, an envelope for said device 
Comprising at least a portion of Said support and 
a generally cylindrical insulator having one end 
sealed to said support, a cylindrical member of 
larger diameter than said cathode secured to said 
Support within said envelope in concentric rela 
tion with said cylinder and extending from said 
Support toward said cathode to prevent material 
vaporized from Said cathode from depositing 
On Said insulator. 

OWO M. MATANEN. 


