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1. 
This invention relates to a device for regulat 

ing electrical discharge. The problem of secur 
ing a uniform electrical discharge, for instance 
aCrOSS an air gap, is quite difficult, particularly 
When the air gap is subjected to rapid and great 
Variations in air pressure. Warious attempts have 
been made to combat this problem, but none has 
been unifornly satisfactory. 
The use of cold or hot tubes for regulating a 

discharge, the discharge depending upon the 
ionization of gas within the tube, is known, but 
such tubes are relatively complex in construction 
and generally require an auxiliary energizing cir 
cuit for Operation. 

It is an object of this invention to control an 
electrical discharge by means which are inde 
pendent of variations in air pressure. 

pable of controlling an electrical discharge by 
means involving the ionization of a gas, all the 
circuits of which are fed from a single electrode, 
and the controlling action of which is inherent 
and not dependent upon the functioning of ex 
ternal devices. 
The objects of the invention are accomplished 

generally Speaking by a sealed cell containing 
major electrodes designed, after ionization of the 
gap between them, to carry the main discharge, 
and teaser electrodes comprising a condenser 
element adapted to control the ionization of the 
gaS. Particular objects of the invention are at 
tained by the novel construction of the cell. 
The above and further objects and novel fea 

tures of the invention will more fully appear from 
the following detailed description when the same 
is read in connection with the accompanying 
drawings. It is to be expressly understood, how 
ever, that the drawings are for the purpose of 
illustration only and are not intended as a defini 
tion of the limits of the invention, reference for 
this later purpose being had primarily to the ap 
pended claims. 

In the drawing, wherein like reference chair 
acters refer to like parts throughout the several 
views, 

Fig. 1 is a vertical section through a cell con 
structed in accordance with the preferred prin 
ciples of this invention; and 

Fig. 2 is a wiring diagram of a spark plug cir 

Another 
object of the invention is to construct a cell ca-- 
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2 
cuit in which the cell is employed to regulate 
the discharge across the spark gap. 

Referring to Fig. 1 of the drawing, iO repre 
Sents a cylinder of gas-impermeable dielectric 
material such as a dielectric plastic. Phenol 
formaldehyde plastics and hard rubber may be 
employed and are exemplary of the useful ma 
terials, but in the preferred form of the inven 
tion, the tube 0 is made of glass because of par 
ticular advantages that arise from its use. - 
The ends of the glass tube 0 are sealed by 

metal plates and 2 which are preferably made 
of material having a coefficient of expansion close 
to that of the glass tube, for example steel, 
"Kovar' nickel alloy, or nickel. These metal 
plates are applied to the ends of the glass and be 
COne sealed thereto when the glass is at red heat. 
It is advisable to put the parts under slight pres 
Sure while the fusing takes place in order to in 
sure the production of a tight joint. The plates 
if and 2 carry stud electrodes 3 and 4 which 
may be integral: with the plate or attached there 
to by electrically conducting means. For ex 
ample, an electrode 3 of nickel may be welded, 
or silver Soldered, to the plate. These electrodes 
are spaced from the sides of the tube O. They 
are preferably fitted with caps 5, 6 of tungsten 
or other hard and erosion resistant metal, the 
function of which is to prevent the swift disin 
tegration of the electrodes and to prevent the 
growth of deposits which tend to interfere with 
the proper functioning of the cell. The elec 
trodes 3 and 4 are spaced from each other a 
distance which is calculated in connection with 
the gas pressure and the imposed voltage to per 
Init firing only when a definite potential is at 
tained in the anode. . . . . . . . . . . . . . . . 
Spacing sleeves 7, 8 of insulating material 

Such as glass, ceramic or the like are provided 
within the cell and hold between them a metal 
cylinder 20 which has a similar coefficient of 
expansion and may also be fused to the glass in 
the same way as the metal pieces at the end. 
This cylinder has teaser electrodes 2 f which may 
be formed as segments partially cut from the 
Wall and pressed inward as prongs. These elec 
trodes are brought closer to the anode 3 than 
the cathode 4, so that as the potential of the 
anode increases current will flow to the teaser 
electrode first, ionize the gas within the cell and 
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facilitate the main discharge, which occurs be 
tween electrodes 3 and 4. 
The cylinder 20, 2 f is one element of a con 

denser, the other element 37 of which is pro 
vided outside the glass tube 0, as shown in Fig. 2, 
and is grounded. This outer element need not 
have any particular shape or function. So long as 
it is grounded and performs as a condenser ele 
ment with the element 20. In the case of a 
spark plug it may well be the grounded metallic 
shell. 
The gas, within the tube must be of ionizable 

character such as nitrogen, argon, hydrogen, 
helium, these being merely exemplary of Suit 
ably ionizable gases. The gas is employed at 
a pressure calculated in relation to the gaps and 
the voltage employed to give discharge at a Se 
lected potential. For instance, a pressure of One 
atmosphere may be employed with a voltage of 
3,000 to 4,000, a main gap of .040 inch and a 
teaser gap of .010 to .015 inch. This is merely 
illustrative and will be varied according to the 
circumstances of use and the nature of the con 
struction. The larger the surface of the tube 
the greater will be the capacity of the condenser 
element 29. The better the contact of the con 
denser element with the glass the less will be 
the surface of the tube required. 

In Fig. 2 the tube 0 is shown employed in con 
nection with a circuit having a power line 30, a 
condenser 3 connected between the line and 
ground on the high side of the tube, and a con 
denser element 37 outside the tube cooperating 
with the cylinder 20 within it. The electrode 4 
is connected by a line 32 to a transformer 33 and 
a spark gap 34 operated thereby. 
The construction of the cell can be carried out 

in a chamber filled with the inert gas at appro 
priate pressure, but under normal circumstances 
it is easier to provide one of the end pieces il, 
2 with a small hole through which the cell can 
be evacuated, filled with the selected inert gas 
at the selected pressure, and sealed by appropri 
ate means such as welding, soldering, or by the 
employment of a suitable plastic. 
The tubes as thus constructed are durable and 

are efficient and uniform in operation and when 
inserted in a spark plug circuit as described in 
a copending application Ser. No. 627,474, filed 
November 8, 1945, secure uniform operation of 
the plugs without respect to variations in atmos 
pheric pressure and without regard to pressure 
variations within the cylinders of an aircraft en 
gine. The cell itself is of simple construction and 
is adapted to mass production methods. 
The cell has the particular advantage that only 

one circuit is required for its charging, in that 
only the main electrode need be connected to a 
source of power. Once the potential of that elec 
trode attains a selected value, a discharge Will 
commence across the air gap to the teaser elec 
trode, which is itself a condenser element. That 
discharge produces an ionization sufficient for 
the current to strike across the main gap to the 
electrode 4. Another advantage of the inven 
tion is in the method of constructing the cell, par 
ticularly in the method of joining the plates to 
the glass body of the cell. Other advantages lie 
in the manifold uses of the cell in controlling dis 
charge in various types of circuits, only one of 
which has been disclosed herein as a non-limita 
tive example. 
Although only one embodiment of the inven 

tion has herein been illustrated and described, it 
is to be expressly understood that the same is 
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4 
not limited thereto. Various changes may be 
made in the design and arrangement of the parts 
Without departing from the spirit and scope of 
the invention, as will now be clear to those skilled 
in the art. For a definition of the limits of the 
invention, reference is had primarily to the ap 
pended claims. 
What is claimed is: 
1. A device for regulating electrical discharge 

comprising a cell containing ionizable gas, Spaced 
electrodes in said cell, and means comprising a 
condenser connected to ground having an ele 
ment within the cell in closer relation to the 
anode than to the cathode, and nearer to the 
-anode than the anode is to the cathode, for ioniz 
ing the gas within the cell to initiate the dis 
charge thereof. 

2. A device for regulating electrical discharge 
comprising an impermeable dielectric tube, metal 
plates fixed in sealing relation to the ends of the 
tube, electrodes on the plates within and spaced 
from the wall of the tube, a metal condenser ele 
ment within the tube in closer spaced relation to 
One Said electrode than the other Said electrode, 
and an ionizable gas in said tube. 

3. A device for regulating electrical discharge 
comprising a glass tube, metal plates fixed in seal 
ing-relation to the ends-of the tube, stud electrodes 
on the plates within and spaced from the wall of 
the-tube, a metal cylinder comprising a condenser 
element within the tube fixed to the wall thereof 
in closer spaced relation to one Said electrode 
than the other said electrode, and an ionizable 
gas in said tube. 

4. A device for regulating electrical discharge 
comprising a glass tube, metal plates fixed in 
sealing relation to the ends of the tube, stud elec 
trodes on the plates within and Spaced from the 
wall of the tube and having durable tips Spaced 
from each other, a metal cylinder within the tube 
fixed to the wall, thereof having teaser electrodes 
in proximity to a said electrode, and an ionizable 
gas in Said tube. 

5. A device for regulating electrical discharge 
comprising an impermeable dielectric tube, con 
ducting plates fixed in Sealing relation to the ends 
of the tube, electrodes on the plates Within and 
spaced from the Wall of the tube, a metal con 
denser element within the tube in Such relation 
to the electrodes that current tends to flow to Said 
element through gas in said tube prior to the 
flow thereof from electrode to electrode, aid an 
ionizable gas in Said tube. 

6. In a sparkplug circuit having a plug, a high 
tension transformer, and a Source of low tension 
current adapted to feed the transformer, a device 
interposed between the said source and the trans 
former comprising a sealed dielectric tube having 
metal ends with in Wardly directed spaced elec 
trodes having broad and flat tips of tungsten, an 
ionizable gas in said tube, a metal sleeve on the 
tube wall surrounding the anode, and a flexible 
projection extending from the sleeve in proxim 
ity to the anode. 

7. In a spark plug circuit having a plug, a high 
tension transformer, and a source of low tension 
current adapted to feed the transformer, a device 
interposed between the said source and the trans 
former comprising a sealed dielectric tube having 
metal ends with inwardly directed Spaced elec 
trodes, an ionizable gas in said tube, a metal sleeve 
on the tube wall surrounding the anode but not 
the cathode, and a flexible projection extending 
from the sleeve in proximity to the anode. 

8. In a sparkplug circuit having a plug, a high 
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tension transformer, and a source of low tension REFERENCES CE 
current adapted to feed the transformer, a de- The following references are of record in the 
Vice interposed between the said Source and the fe of this patent: 
transformer comprising a Sealed dielectric tube 
having metal ends with in Wardly directed spaced 5 UNITED STATES PATENTS 
electrodes, an ionizable gas in Said tube, and a Number Name Date 
metal sleeve on the tube Wall Surrounding the 370,077 Whisler ------------ Mar. 1, 1921. 
anode but not the cathode, and being in closer 202399 Osterneir ---------- Jan. 14, 1936 
relation to the anode than to the cathode and 219,114 Rabezzana ---------- Apr. i6, 1940 
than the anode is to the cathode, and constitut- 10 2336,293 rail Feb. 4, 1941. ing a condense to ground. 2285861 watrous July 7, 1942 

TULO TOGNOA, 2,397.982 Salzberg ------------ Apr. 19, 1946 
MAURICE. S. THORN. 

  


