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This invention relates to ionic discharge de 
vlces‘and mcre particularly to spark gap devices 
having a stabilized high frequency discharge of 
high power rating. 
In high frequency pulse generating systems the 

intensity and pulse periodicity of the spark dis-_ 
charges materially shorten the duration of oper 
ating life and the stability of the discharge, due, ‘ 
principally, to diffusion of the cathode surface 
which eventually alters the space relation be 
tween the electrodes in the device and thereby 
deleterious'y a?ects the operating characteristics. 
.When attempts are made to overcome these de-. 
fects by employing a non-consumable electrode 
surface for. the cathode, such as a body of mer 
cury, to maintain constant space relation and 

‘ elimination of sputtering or diffusion of cathode 
material in the discharge gap, they are only of 
limited utility since the mercury is not held sta 
tionary if the device is mounted in operational 
equipment employed in a movable carrier, such 
as a naval vessel or airplane. In such applica 
tions, the mercury cathode device is subjected to 
considerable agitation thereby resulting in un 
stable space relation between the spark gap elec 
trodes and consequent ine?iciency in the operat 
ing characteristics of the device. 
An object of this invention is to de?nitely in 

sure stable equilibrium in the spark gap 
discharge devices. 
Another object of the invention is to increase 

the operating life of such devices by maintaining 
a constant space relation ‘between the electrodes 
in the device. ' ' 

A further object of the invention is to e?iciently 
dissipate heat energy in the device whereby ex 
cessive vaporization of the cathode material is 
eliminated. ' v ‘ 

Another object of the invention is to improve 
the fabrication of the assembly of the device so 
that a rugged construction is realized. 
Another object of the invention is to facilitate 

the mounting of- the device in operational equip 
ment in order to insure positive connection of 
the electrodes to the power source. 
A further object of the invention is to increase 

the over-all rigidity of the device so that it can 
withstand severe operating conditions without af 
,fecting the disposition of the electrodes in the 
device. 
These objects are attained in accordance with 

this invention in a high frequency spark gap dis 
charge device capable of operating with high e?i 
ciency and constant uniformity over a long period 
to supply a high power output of unvarying 
‘amplitude, by an assembly involving a cathode 
cup forming a portionof the enclosing vessel, 
which is sealed to a vitreous portion supporting an 
anode structure centrally mounted within the en 
closing vessel and operatively spaced in relation 
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to a porous sintered metallic mass anchored in 
the cathode cup and saturated with mercury. 
This construction insures stability in the rela 
tionship of thecathode surface with respect to 
the anode in the gaseous discharge gap within 
the device and materially increases the dielectric 
resistance between the electrodes due to the fabri 
cation of the anode on the opposite end of the en 
closing‘ vessel. 4 
A feature of the assembly relates to the junc 

ture of the vitreous portion with the cathode cup 
portion of the vessel. This is accomplished by 
forming a ?ange on the cathode cup and sealing 
a ?anged ring to a vitreous dome portion, the 
flanges on the cup and ring being subsequently 
welded together to hermetically seal the enclos 
ing vessel. . 
Another feature of the invention relates to the 

fabrication of the porous metallic mass within 
the cathode cup and the anchoring of the mass 
therein. The internal base of the cathode cup 
portion is provided with radial projections which 
are embedded in a metallic powder mass pressed 
into the cup and subsequently sintered to form 
a rigid sponge which is saturated with mercury. 
A further feature of the invention relates to 

the radiation and dissipation of heat energy from 
the cathode whereby excessive vaporization of 
mercury in the discharge gap is prevented. The 
construction includes a solid cup member of high 
heat conduction material aillxed to the base of 
the cathode body and a large area heat radiator 
in the form of a folded or corrugated sheet ma 
terial of high heat conductivity rigidly attached 
to the solid cup member to carry away the heat 
generated in the spark discharge. 
Another feature of this construction relates to 

the anchoring of the device in the operating 
equipment to insure rigid mounting of the as 
sembly and to provide a positive terminal contact 
for supplying power energy to the cathode of the 
device. This construction involves attaching a 
screw terminal centrally through the solid radi 
ator cup member to the cathode base to permit 
ready mounting of the device and to serve as the 
current conductor for the cathode. 
A further feature of the invention relates to the 

assembly of the anode from the opposite end of 
the vessel and the combined anode standard. ex 
haust outlet and terminal contact hermetically 
sealed to the vitreous portion of the vessel for 
insulating the anode from the cathode in the de 
vice. This mounting comprises an inverted cup 
terminal sealed to a neck portion of the vitreous 
dome portion of the vessel, the cup being pro 
vided with an axial tubular standard or support 
extending into the cathode portion of the vessel 
and a tubular continuation extending outwardly 
from the cup terminal. The standard is slotted 
opposite the cathode and supports a rod anode of 
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highly refractory metal which is accurately 
mounted to provide the desired space relation to 
the plane surface of the sintered sponge mass 
anchored in the cathode cup. The tubular stand 
ard is protected from the discharge by an insulat 
ing sleeve which forms a part of the hermetic 
seal between the neck portion and the terminal 
cup. 
Another feature of this construction relates to 

the evacuation and the ?lling of the device with 
a gaseous mixture and the protection of the ex 
haust tip within the anode terminal assembly. 
This arrangement utilises the tubular standard 
and exhaust tubulation which forms a continuous 
passageway to the interior of the vessel to re 
move alr and occluded gases from the enclosure 
and to attain a high vacuum in the device so that 
a de?nite pressure of pure inert gases, such as hy 
drogen and argon, may be injected into the device 

*prior to sealing on the tubulation. The sealed 
termination of the exhaust connection is per 
manently protected by a dome cap enclosing the 
seal and ?tted into the anode terminal cup. 
The complete assembly insures a rugged spark 

gap discharge device of high ei‘?ciency. long life 
and freedom from di?usion of cathode material 
in the discharge gap. Furthermore, the saturated 
porous mass in the cathode facilitates the oper 
ation of the device notwithstanding the unstable 
equilibrium of the vehicle or carrier in which the 
device is located or the intense shock and con 
tinuous vibration such as may be encountered on 
board naval vessels and combat aircraft. 
The above-noted and other features and ad 

vantages will be more fully apparent from the 
following detailed description taken in connection 
with the accompanying drawings, in which: 

Fig. 1 is a perspective view, of the complete 
assembly of a. device illustrative of this inven 
tion, a portion of the vessel being broken away 
to show the internal assembly: 

Fig. 2 shows a cross-section view in elevation 
illustrating details of construction of the device 
shown in Fig. 1; 

Fig. 3 is a side view in cross-section of the 
cathode portion of the device with the anchored 
porous mass in the base of the cathode; 

Fig. 4 is a plan view of the cathode assembly 
showing the radial anchor members in the bot 
tom of the cathode, these anchors being embedded 
in the mass, .as shown in Fig. 3; 

Fig. 5 is an enlarged cross-sectional view show 
ing details of assembly of the anode portion of 
the device; 

Fig. 6 is a cross-sectional view in elevation of 
the radiator assembly which is a?lxed to the ex 
terior of the cathode, as shown in Fig. 2; 

lgig. 7 is a plan view of the radiator assembly; 
an 

Fig. 8 is a perspective view of the cathode por 
tion of the device, shown partly broken away, to 
illustrate the excess mercury collected on the 
surfaceof the porous mass therein. 

Referring to the drawings. and particularly to 
Figs. 1 and 2, the invention is shown, in a spe 
ci?c example, as a high voltage spark gap pulse 
generator device for high frequency pulsing sys 
tems capable of producing pulse vibrations of 
high periodicity and having a relatively long op 
erating life with substantially constant charac 
teristics. The device comprises a vacuum-tight 
sealed vessel or receptacle having an external 
metallic cup-shaped cathode portion iii form 
ing the lower end of the vessel and a dome 
shaped vitreous insulating portion Ii forming 
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4 
thetopendofthevessel. Theportion limp 
portsarodanode liaxiallywithinthecathode 
portion and insulated from the cathode over a 
long path of high resistance. In addition. the 
anode is shielded within the vessel by an elon 
gated insulating sleeve II. to insure the discharge 
path from the cathode being con?ned to the 
anode, which is preferably formed of a highb re 
fractory metal. such as molybdenum, having _a 
high melting point and a relatively low diifusion 
rate. ‘ 

The vessel is ?lled with a gaseous mixture. 
preferably hydrogen and argon of equal propor 
tions, at a pressure of the order of 72 centime 
ters of mercury or slightly below one atmosphere, 
to provide an ionizable conduction medium for 
the generation of the spark discharge between 
the electrodes in the device. The initiation of the 
discharge is aided by the presence of free elec 
trons in the discharge space by applying spots 
of radium bromide is to the inner wall of the 
vitreous portion ii. this material being decom 
posed in the final processing of the device to 
provide elemental radium in the vessel. ' 
The cathode cup portion i0 is preferably 

formed of a nickel-iron-cobalt alloy, which has 
a low thermal coe?icient oi’ expansion, and the 
cup is provided _with a peripheral ?ange por 
tion I! at the open end which is joined to a 
complementary ?ange portion IS on an auxiliary 
sealing ring II, also formed of said alloy. The 
ring i1 is directly and hermetically sealed to 
the large diameter end of the vitreous dome por 
tion ll of the vessel. The latter is preferably 
one of the hard boro-silicate glasses, such as 
7052 glass, made by the Coming Glass Company, 
the glass having substantially the same coem 
cient of expansion of the said alloy, to produce a 
substantially strainsi'ree sealed Joint at the June 
ture of the seal between these materials. 
A porous sintered compact i 8, of iron powder, 

is located in the base portion of the cathode cup 
l0 and is anchored therein by a plurality of angu 
lar strips l9, as shown in Fig. 4, arranged in 
radially distributed formation 50 that they are 
embedded in the compact l8, as shown in Fig. 8, 
to rigidly secure the compact in the base of the 
cathode. The porous metallic mass is is satu 
rated with predistilled mercury 20 which forms 
the primary non-consumable cathode material 
for the generation of the spark discharge in the 
device. 
The anode rod i 2 is supported from the dome 

glass portion II by a tubular metallic standard 
2| which is coaxially mounted in an apertured 
base 22 of a cup terminal member 23, prefer 
ably formed of said alloy, since the base por 
tion 22 is directly sealed to a neck portion 24 
of the glass dome II and the concentric elon 
gated sleeve ii to form a. vacuum-tight sealed 
joint at the upper terminal end of the vessel. 
A tubular extension 25 is aligned with the stand 
ard 2| and sealed in abutting relation to the 
standard within the cup terminal, the extension 
being sealed oi! at 26 after the evacuation and 
gas-?lling processes of the device are completed 
through the slot opening 21 in the standard. 
The seal 26 is protected by a nickel-plated brass 
cap closure 28 which is soldered in the cup ter 
minal 23. 

In the manufacture of the device, in accord 
ance with a feature of this invention, the two 
portions of the enclosing vessel and the respective 
electrodes supported thereby are individually fab 
ricated as separate units, as shown in Figs. 3 



9,489,518 
5 

and 5 respectively, to eliminate contamination 
and oxidation of the ferrous sponge-like mass IS. 
A particular advantage of this construction will 
be realized from the fact that if the dome glass 
portion II were sealed to the cathode cup por 
tion, the intense heating conditions for attain 
ing the sealed Joint would oxidize the surface of 
the sintered compact l8 and result in the porous 
mass being resistant to absorption of the‘ mercury 
saturant necessary in the operation of the device. 
In other words, the oxidation of the ferrous com 
pact would render the mass substantially im 
miscible to the mercury so that saturation would 
be prevented. If this condition occurs, the mer 
cury will merely collect on the surface of the 
compact, thereby altering the critical space rela 
tion to the point of the anode which determines 
the operating characteristics of the device, Fur, 
thermore, the body of free mercury would be sub 
jected to all the disadvantages which the inven 
tion is intended to overcome, since tilting of the 
device would vary the spark gap spacing and 
continued exposure of the compact to discharge 
breakdown would cause disruptive attacks of the 
iron mass and the iron particles would immedi 
ately be diffused and result in unstable opera 
tion and consequent destruction of the device for 
the purpose for which it is intended. However, 
the welded seal formed at the conjoint ?anges of 
the ring I‘! and the cathode cup |0 does'not pro 
duce the prolonged heating conditions which en 
danger the easily oxidizable material of the com 
pact so that this seal may be accomplished with 
out deleterious effects on the operation of the 
device. 
In the production of the device, in accordance 

with a feature of this invention, the cathode as 
sembly is fabricated as follows: After the metal 
alloy cup I0 is formed with the ?ange l5, as 
shown in the drawings, it is chemically cleaned 
to remove grease and lubricants employed in the 
forming process. In addition, the formed alloy 
cup must be freed from occluded gases and con 
taminants which requires a heat treatment in a 
hydrogen furnace at a temperature of 1100° C. 
for approximately one-half hour. The cathode 
cup is now ready for the introduction of the 
porous metal compact l8 which provides the 
cathode surface in the discharge gap. The 
:tlanged or angular anchors l9 which are prefer 
ably formed of cold rolled steel strips are spot 
welded on the flat inner surface of the cup in 
radial formation with the outer ends of the weld 
ed portions being bent to follow the curvature of 
the base of the cup and the other ?ange por 
tions extending perpendicularly to the ?at sur 
face of thecup and equally spaced in fan fashion 
over the surface of the cup. 
A quantity of ?ne particle iron‘ powder, for 

example, 25 grams, preferably of high purity car 
bonyl iron particles, of a size between 5 to 8mi 
crons, is poured into the cathode cup H! to com 
pletely cover the anchor strips l9 and the loose 
powder is equally distributed to form a level mass 
?lling the bottom of the cup. The powder mass 
is compacted ‘by pressing under a load of 3,000 
pounds per square inch to form a cake of com 
pact particles having a thickness of ‘approxi 
mately one~quarter the length of the cup. The 
compact I8 is then heat treated ina furnace at a 
temperature of 1000" C. for one hour while pass 
ing hydrogen therethrough, to thoroughly clean 
the iron mass and completely sinter the particles 
together. This treatment removes entrapped 
gases in the compact so that the resultant mass 
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6 
is porous like a sponge and while some shrinkage 
is produced in the compact, nevertheless, the. 
mass‘ is de?nitely anchored by the angular strips 
to insure permanence of the compact in the cath 
ode cup. After the above heat treatment is com 
pleted, the easily oxidizable iron mass is pro 
tected from the atmosphere by storing in a desic 
cator until ready for sealing to the anode por 
tion of the device. - 
The construction of the anode portion of the 

device, as shown in Fig. 5, is as follows. The 
metallic tubular members 25 and 2| are provided 
with short ?ange portions 29 and 30 respectively, 
to form abutting surfaces which can be spot 
welded in the base portion 22 of the terminal cup 
23, to form a‘ linear conduit leading to the slotted 
portion 21 in the standard 2| supporting the 
anode rod l2. While both tubular members may 
be formed of a rigid material, such as steel, it is 
preferable to form the standard 2| of said alloy 
to avoid setting up stresses in the glass seal 
formed on the base of the terminal cup 23. A 
further precaution taken to avoid leaks at the 
welded seam joint of the abutting ?anges 29 and 
30 within the cup is the braze-soldered joint 
formed by melting copper rings 3| which melt 
at a temperature of 1100° C. around the ?anges 
to form a tight union at this point. The dome 
glass portion ll of the vessel is sealed at the 
larger end to the alloy ring I‘! and the neck por 
tion 24 is sealed together with the sleeve l3 t0 
the base of the terminal cup 3|, the said alloy 
parts, namely, the standard 2|, cup 23 and ring 
l1 being previously heat treated before assembly 
in the same manner as described in connection 
with the cathode cup‘ l0, The neck portion 24 
of the dome-shaped glass portion H is also pro 
vided with a side tube outlet 32, the purpose of 
which will presently be described. After the 
above sealing operations are completed, the spots 
of radium bromide I4 are applied to the inner 
surface of the dome glass portion adjacent the 
ring I1, although there is no restriction on the 
placing of these spots as long as they are some 
where in the enclosed vessel, to supply the free 
electrons for initiation of the discharge. The 
completed anode assembly, as shown in Fig, 5, 
is then combined with the previously completed 
cathode assembly, by welding the abutting ?anges 
l6 and I5 together in a ring-welding machine, to 
hermetically seal the two portions of the vessel 
together and accurately space the rounded point 
of the anode l2 with respect to the plane surface 
of the porous compact l8 in the cathode cup I0. 
The device is connected to a high vacuum pump 

station through the glass tubulation 32 and the 
tubular extension 25 connected to a receptacle 
containing the predistilled mercury, a supply of 
puri?ed hydrogen ?ushing gas, and the hydro 
gen-argon ?lling gas mixture for the following 
procedure. After the high vacuum pump has 
operated to remove gases and produce a low 
pressure in the enclosing space in the device the 
glass walls are thoroughly baked to remove water 
vapor. At the same time the cathode cup [0 
containing the sintered compact I8 is heated, 
preferably by high frequency induction to a tem 
perature of 800° C. When the compact I8 is up 
to temperature, the interior of the enclosure is 
thoroughly ?ushed with hydrogen three or four 
times by injecting hydrogen through the conduit 
25 and removing the hydrogen through the‘ tubu 
lation 32 connected to the high vacuum station. 
In this operation, the glass sleeve l3 serves an 
additional purpose by directing the flow of gas 
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through the tubulation 25 and slot 21 of the 
standard 26, so that the hydrogen is directed 
toward the compact I8 to thoroughly ?ush the 
iron mass and decompose any iron oxides formed 
on the surface. After this deoxidizing treatment 
a measured quantity of predistilled mercury, for 
example, 65 grams, is permitted to ?ow through 
the extension 25, to saturate the porous plug it! 
in the. bottom of the cathode cup, the tubuiation 
32 being sealed off at 33, as shown in Fig. 2. The 
quantity of mercury is su?icient to thoroughly 
saturate the porous compact and provide a slight 
excess which, although shown as a small pool 20 
on the surface of the compact in Fig. 8, is actu 
ally a mirrored surface on the plane of the com 
pact with the shrinkage space around the com 
pact, caused by sintering, being ?lled with the 
?uid mercury. The vessel is ?lled with the de 
sired hydrogen-argon mixture of inert gases to 
the pressure of the order of 72 centimeters of 
mercury, to provide the ionizing atmosphere in 
the discharge and after this is completed the 
tubulation 25 is sealed off at 26, as shown in Fig. 
2, and the device is removed from the pump sta 
tion. The cap 28 is soldered in the terminal cup 
23 by a low melting point solder 43 composed, for 
example, of 45 per cent tin and 55 per cent lead 
which melts at a temperature of 180° C. If de 
sired, the tubulation 32 may be eliminated and 
the device completely processed through the 
linear conduits 25 and 2| for evacuating, ?ush 
ing, mercury ?lling and gas ?lling if provisions 
are made for handling these operations through 
the pumping system. 
The high tension operation of the device for 

attaining the high power output attainable with 
the device necessarily creates an intense spark 
discharge in the gap between the anode l2 and 
the cathode surface I8 and vaporization of the 
cathode material, namely, mercury, naturally 
ensues in the operation of the. device. However, 
since this material readily condenses on the 
cooler glass portion of the vessel, the mercury 
is returned to the compact reservoir and aids in 
protecting the compact‘ from direct disruptive 
discharge which would cause diffusion of the iron 
with consequent variation in the critical spacing 
of the discharge gap between the electrodes. Ac 
cordingly, it is desirable to prevent excessive va 
porization of the mercury and this is accom-_ 
plished by dissipating the heat energy generated 
in the discharge gap so that the ambient tem 
perature of the mercury body in the pores of 
the compact is held at a minimum. This is pro 
duced by enclosing the greater portion of the 
cathode cup in a heat radiator of large area, to 
dissipate the heat energy generated in the spark 
gap discharge device. Before applying the heat 
radiator to the cathode portion, a terminal screw 
34 having a head 35 centrally in contact with the 
bottom of the cathode cup I0 is ai?xed thereto by 
welding. The terminal screw is preferably formed 
of steel having a nickel plating, to prevent oxida 
tion of the terminal. The radiator assembly, as 
shown in Figs. 6 and 7, includes an apertured 
cup member 36, of large mass formed of material 
having a high heat conductivity, such as copper. 
The radiator cup is machined to ?t the base of 
the cathode cup with the side walls 31 extending 
up to the surface of the compact is within the 
cathode cup ID, the outer surface of the member 
36 having a ledge 38 formed on the lower rim. 
This ledge provides a seat for a wide ribbon cor 
rugated radiator 39, preferably formed of copper 
sheet, and folded back and forth to form a large 
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radiating surface having the ends brought to 
gether at 40, to form an annular body ?tting 
closely over the exterior of the cup 36. The ra 
diator cup is also provided with a central aper 
ture ll and a large recess 42 coaxial therewith 
to clear the terminal 34 and the head 33 thereof, 
as shown in Fig. 2, the radiator cup also mechan 
ically securing the terminal to the cathode. The 
large surface radiator 39 is rigidly secured to the 
radiator cup 36 by a high melting point solder 
44, for example, of 65 per cent silver, 25 per cent 
copper and 10 per cent zinc, which has a melting 
point of 700° C. The radiator assembly is talked 
to the cathode cup by soldering or brazing with 
a solder composition 45, for example, of 85 per 
cent tin and 15 per cent silver, which has a melt 
ing point of 220° C. The heat radiator e?lciently 
dissipates the heat generated in the device so 
that efficient operation is attained over a long 
operating life and stable operation of the dis 
charge is secured notwithstanding the intense 
energy created in the spark discharge gap be 
tween the electrodes. 
While the invention has been disclosed with 

respect to a particular construction of the device, 
in accordance with this invention, it is, of course, 
understood that various changes may be made 
in the detailed assembly without departing from 
the scope of the invention as defined in the ap 
pended claims. 
What is claimed is: 
1. An ionic discharge device comprising an en 

closing vessel having a metallic cathode cup por 
tion and a vitreous dome portion, a sintered 
porous mass within said cup portion, a conduct 
ing ?uid material saturating said mass, a plural 
ity of metallic anchor members mounted on the 
base of said cup portion and embedded in said 
mass, and a rod anode supported by said dome 
portion and axially projecting toward said mass 
but spaced therefrom. 

2. An ionic discharge device comprising an en 
closing vessel having a metallic cathode cup por 
tion and a vitreous dome- portion, a sintered 
metallic powder sponge having a plane surface 
?lling the bottom of said cathode portion, said 
sponge being saturated with fluid cathode mate 
rial, anchor elements embedded in said sponge 
and secured to said cathode portion, and a rod 
anode supported by said dome portion and axially 
projecting toward said sponge. 

3. An ionic discharge device comprising an en 
. closing vessel having a metallic cathode cup por 
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tion and a vitreous dome portion, a sintered me 
tallic powder sponge ?lling the bottom of said 
cathode portion, a quantity of mercury saturat 
ing said sponge, the excess thereof barely cover 
ing the surface of said sponge, radial anchor ele 
ments embedded in said sponge'and secured to 
said cathode portion, and a rOd anode supported 
by said dome portion and axially projecting to 
ward said sponge. 

4. An ionic spark gap discharge device com 
prising an enclosing vessel having a metallic 
cathode cup portion and a vitreous dome portion, 
a sintered porous mass within said cup portion, 
a quantity of mercury saturating said mass, 3 plu 
rality of angular metallic anchors projecting from 
the base of said cup portion and being embedded 
in said mass, and an anode extending from said 
dome portion and spaced in operative relation 
with respect to the surface of said mass. 

5. An ionic spark gap discharge device com 
prising an enclosing vessel having a metallic cath 
ode cup portion and a vitreous dome portion, av ' 
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sintered porous mass within said cup portion, a 
quantity of mercury saturating said mass, at plu 
rality of metallic strips a?ixed to the base of 
said cup portion in spaced relation and having 
bent angular longitudinal and end curved portions 
projecting into and being embedded in said mass, 
and a rod anode supported by said dome portion 
and projecting toward said mass. 

6. An ionic discharge device comprising a me 
tallic cup-shaped cathode, a dome-shaped glass 
vessel sealed to said cathode, a metallic cup mem 
ber sealed to the top of said glass vessel, a pair 
of linear tubular members having ?anged ends 
in abutting engagement secured coaxially within 
said cup member, and an anode rod attached to 
one of said tubular members and extending to 
ward said cathode.v V ' 

7. An ionic discharge device comprising a me 
tallic cup-shaped cathode, a dome-shaped glass 
vessel sealed to said cathode, a metallic cup mem 
ber sealed to the top of said glass vessel, a pair 
of linear tubular members coaxlally secured with 
in said cup member, an anode rod attached to one 
of said tubular members and extending toward 
said cathode, and a threaded terminal contact 
centrally attached to‘the exterior of said cup 
shaped cathode. 

8. An ionic spark gap discharge device com 
prising an enclosing vessel having a metallic 
cathode cup portion and a vitreous dome por 
tion, a porous metallic compact within said cup 
portion, said compact being saturated with mer 
cury, a rod anode supported by said dome por 
tion and projecting toward said compact, a solid 
metallic heat radiating base joined to said cath 
ode cup portion over an area confined to .the 
porous compact therein, and a plurality of heat 
radiating ?ns projecting from said base. 

9. An ionic spark gap discharge device com 
prising an enclosing vessel having a metallic cath 
ode cup portion and a vitreous dome portion, a 
sintered powder sponge ?lling the base of said 
cup portion and saturated with mercury, a rod 
anode supported by said dome portion and pro 
jecting toward said sponge but spaced therefrom, 
a solid metallic heat radiating base joined to said 
cup portion, and a large area folded heat radiator 
encircling said base, the longitudinal dimension 
thereof being greater than that of said base. 

10. An ionic spark gap discharge device com 
prising an enclosing vessel having a metallic cath 
ode cup portion and a vitreous dome portion, a 
sintered metallic porous mass anchored in said 
cup portion and saturated with mercury, a rod 
anode supported by said dome portion and pro 
jecting toward said mass, a solid metallic heat 
radiating base joined to said cathode cup portion 
over an area con?ned to the porous mass there 

. in, and an annular folded ribbon heat radiator 
engaging said base and partially surrounding said 
cathode cup portion above the plane of said mass 
enclosed therein. 

11. An ionic spark gap discharge device com 
prising an enclosing vessel having a. vitreous dome 
portion and a metallic cup portion sealed there 
to, a gaseous mixture therein at a pressure for 
ionizable conduction, a sintered powder mass ?ll 
ing the base or said cup portion, said mass being 
saturated with mercury, a metallic cup terminal 
having a base portion sealed to the top of said 
dome portion, a slotted tubular metallic standard 
extending through said cup terminal, and a rod 
anode supported by said standard within said 
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10 
vessel in axial spaced relation to the surface of 
said sintered mass, the opposite end of said stand 
ard being sealed within said cup terminal. 

12. An ionic spark gap discharge device com 
prising an enclosing vessel having a vitreous dome 
portion and a metallic cup portion sealed there 
to, a gaseous mixture therein at a pressure for 
ionizable conduction, a sintered powder mas's fill 
ing the base of said cup portion, said mass being 
saturated with mercury, a metallic cup terminal 
having a base portion sealed to the tcp of said 
dome portion, a slotted tubular metall c stand 
ard extending through said cup terminal, a rod 
anode supported by said standard within said 
vessel, the opposite end of said standard being 
sealed within said cup terminal, and a protective 
metallic cap affixed to said terminal and cover 
ing said sealed standard. - 

13. An ionic spark gap discharge device com 
prising an enclosing vessel having a vitreous dome 
portion and a metallic cup portion sealed there 
to, a gaseous mixture therein at a pressure suit 
able for ionizable conduction, a sintered powdered 
mass ?lling the base of said cup portion, said 
mass being saturated with mercury, a metallic 
cup terminal having a base portion sealed to 
the top of said dome portion, a tubular member 
having a cut-out portion at one end and a ?ange 
portion at the other end extending within said 
metallic cup terminal, a solid anode rod a?ixed 
to said member adjacent said cut-out portion and 
spaced with respect to the surface of said sintered 
mass, a short metallic tubulation having a ?ange 
portion within said cup terminal, the flange por 
tions of said tubular member and tubulation being 
disposed in abutting relation and anchored to 
the base of said cup terminal, and an insulating 
sleeve surrounding said tubular member and 
sealed to said dome portion. 

14. An ionic spark gap discharge device com 
prising an enclosing vessel having an insulating 
dome portion and a metallic cup po.tion, said 
cup portion having a bordering ?ange project 
ing outwardly therefrom, a porous mass of car 
bonyl iron particles secured in the base of said 
cup portion and saturated with mercury, an an 
ode supported from said dome portion, and a 
?anged metallic ring member sealed to the rim 
of said dome portion and hermetically joined to 
said bordering ?ange of said cup portion. 

15. An ionic spark gap discharge device com 
prising a metallic external cathode cup having a 
sealing ?ange on the open end, a sintered po 
rous iron plug rigidly held in said cup, a quan 
tity of mercury in said cup sufficient to saturate 
said plug and provide a slight excess over the 
surface thereof, a_ metallic ring having a ?ange 
at one end complementary to said ?ange on said 
cathode cup, said ?anges being welded together, 
a dome-shaped glass vessel sealed to said ring 
and having a neck portion on the other end, an 
elongated insulating sleeve coaxially mounted 
within said glass portion, a small diameter me 
tallic cup terminal having an apertured base her 
metically sealed to said neck portion and insu 
lating sleeve, a tubular support within said sleeve 
and sealed through said base of said cup terminal, 
said tubular support being sealed at its outer end, 
and a rod anode projecting from the other end 
of said support and spaced from the surface of 
said plug. 

CHARLES DEPEW. 


