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4. Clains. 

This invention relates to spark gaps or impulse 
gaOS. 
An object of the invention is to improve spark 

gaps, particularly to improve their stability. 
Other objects of the invention will be apparent 

from the description and claims. 
In the drawing: 
Figure 1 is a side view of a hermetically sealed 

impulse gap; and 
Figure 2 is a longitudinal Section through the 

gap structure. 
Spark gaps or impulse gaps find application for 

various uses, one of the principal ones of which 
is their use in ignition Systems. Such gaps com 
prise two spaced electrodes which are connected 
in an electric circuit capable of building up a 
high voltage between the electrodes so as to pro 
duce a spark discharge between them. The spark 
discharge may be used to produce high frequency 
oscillation in a work circuit or for other pur 
pOSes. Y. 

Heretofore such Spark gaps or impulse gaps 
have been subject to a certain amount of insta 
bility and irregularity in operation. For example, 
the voltage necessary to produce a discharge will 
vary as much as plus or minus 10 or 15% of the 
breakdown voltage of the gap. This is believed to 
be due in a great measure to the variations in 
the conditions of ionization of the gas between 
the electrodes. 
According to the present invention, the spark 

gap or impulse gap is improved by the use of a 
radioactive substance. Moreover, the gap is 
hermetically sealed to maintain an ionized at 
mosphere between the electrodes and to permit 
the radio active substance to generate radon gas 
which is retained in the space in the gap and es 
pecially between the electrodes, 
While the specific construction of the spark 

gap may be varied, it is of considerable impor 
tance that the gap be hermetically sealed to pre 
vent the escape of the radon gas. Referring to 
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the drawing, a suitable gap construction is illus 
trated for use with the invention. 
The gap structure to comprises a pair of elec 

trode members and 2 formed of metal rivets 
having Working electrode faces 3 and 4 formed 
of tungsten discs brazed to the heads of the rivet 
shaped members. The tungsten discs 3 and 4 
are of Smaller diameter than the rivet heads and 
are centered on the heads. The tungsten faces 
are held in Spaced face-to-face relation by a 
glass Spacing tube 5 whose ends engage the 
flanges of the rivet heads near their outer edges. 
By making glass tube 5 of the proper length, the 
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spacing between the tungsten faces can be ad 
justed very accurately. 
The assembly of electrodes and glass tubes 

are enclosed in two insulating cups 6 and 
formed of Bakelite, ceramic or other suitable in 
Sulating material and a pair of Neoprene washers 
8 and 9 are interposed between the backs of 
the rivet heads and the bottoms of the insulating 
cups to form hermetic seals at these points. A 
second pair of Neoprene washers 20 and 2 are 
placed against the outer ends of the Bakelite 
cups. The shanks of the electrode rivets extend 
out through the bottoms of the insulating cups 
and through the centers of the Neoprene washers. 
The entire assembly so far described is enclosed 

in a metal tube 22 which may be of brass, for ex 
ample, and the ends of the tube are spun over 
the Outer faces of the Neoprene washers 20 and 2 
to press them tightly against the bottoms of the 
insulating cups forming a second hermetic seal at 
these points. The rivet shanks provide the ex 
ternal terminals for the spark gap. 
The radioactive substance is preferably intro 

duced as follows during assembly of the gap: 
A drop of Water Containing a trace of a solu 

ble radium salt such as radium bromide in solu 
tion is placed inside the gap before sealing. The 
gap is then placed in a chamber which is evac 
ulated to withdraw gases and water vapor. After 
all the water has been drawn off, a small deposit 
of the radium Salt remains inside the gap. An 
inert gas such as nitrogen is then introduced into 
the chamber filling the gap, and the gap is then 
hermetically sealed. 
Due to the normal disintegration of the radium 

Salt, radon gas is generated and in approximately 
four days it reaches 80% of its final value. Equi 
librium is established in approximately one 
month after which the amount of radon present 
is Substantially constant, releasing at all times a 
constant number of ions directly between the 
electrodes. 
This makes the voltage breakdown condition 

substantially constant. It has been found that 
gaps constructed in this manner and provided 
With radon gas exhibit an irregularity of not more 
than plus or minus 5% while, as previously stated, 
gaps Without radon exhibit an irregularity of plus 
or minus 10 to 15%. It is believed that the ex 
planation of this rests in the presence of a con 
stant number of ions between the electrodes at 
all times where radon is present while without 
the presence of radon the breakdown voltage is 
dependent upon random electrons or the estab 
lishment of corona conditions. 
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While specific embodiments of the invention 

have been described, it is intended to cover the 
invention broadly within the spirit and scope 
of the appended claims. 
What is claimed is: 
1. A spark gap structure comprising a pair of 

rivet-shaped electrodes having flanges and heads 
of smaller diameter than said flanges on the faces 
of said flanges, a refractory insulating tube hav 
ing its ends engaging the faces of said flanges 
and surrounding said heads, insulating cups re 
ceiving said rivet-shaped electrodes with the 
shanks of said electrodes projecting through the 
bottoms of said cups, a sheath enclosing the cy 
lindrical outer surfaces of said cups and clamped 
over their bottom edges and urging them to 
gether, and deformable sealing washers between 
said sheath, and said cups to hermetically seal 
said gap. 

2. A spark gap structure comprising a pair of 
rivet-shaped electrodes having flanges and heads 
of smaller diameter than said flanges on the faces 
of said flanges, a refractory insulating tube have 
ing its ends engaging the faces of said flanges and 
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surrounding said heads, insulating cups receiving 
said rivet-shaped electrodes with the shanks of 
said electrodes projecting through the bottoms of 
said cups, a sheath enclosing the cylindrical outer 
surfaces of said cups and clamped over their bot 
ton edges and urging them together, and de 
formable sealing washers between said sheath 
and said cups to hermetically seal said gap, and 
radium sealed inside said gap structure. 

3. A spark gap structure comprising a pair of 
rivet-shaped electrodes having flanges and heads 
of smaller diameter than said flanges on the faces 
of said flanges, a refractory insulating tube hav 
ing its ends engaging the faces of said flanges and 

is surrounding said heads, and means securing said parts together. 
4. A spark gap structure comprising a pair of 

circular electrodes having flanges and heads of 
smaller diameter than said flanges on the faces 
of said flanges, a refractory insulating tube hav 
ing its ends engaging the faces of said flanges 
and surrounding said heads, and means Securing 
said parts together. 
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