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. This invention relates to spark gaps of the type
adapted with particular advantage for use in
high-frequency ignitign-systems for internal com-
bustion engines; in such systems as is known a

condenser is caused tq discharge through a spark’

gap in series with the primary winding of a trans-

former and difficulties are frequently found to

arise from erratic performance of the spark gap.
It has now been discovered that calcium fluo-
ride has a remarkable stabilising effect on the

breakdown of such gaps and one characteristic
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feature of the invention consists in the provision

" of this material in the gap proper or in one or
more of the parts of the device by which the gap
is confined. With great advantage the calcium
fluoride is useq in .the form of a loose powder
In the gap proper but it may alternatively or in
addition if desired be embodied for example in
-the material of one or both electrodes., Our in-
vestigations have shown that in a tube containing
calcium fluoride in the gap in powder form sput-
tered metal from the clectrodes is cleaned up
mechanically and does not depcsit on the glass
to any serious extent whereas in a tube which
has no such powder in the gap sputtered metal
does deposit on the glass and scon causes erratic
results. Under these conditions the breakdown
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voltage (commonly referred to as the starting A

" voltage) fluctuates, discharges take place from
the electrodes to the deposit on the glass, and
the device becomes useless for the purpose re-
quired. The presence of powder in the gap would
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* seem to have the effect that the powder is main-

tained in a state of violent agitation by the action
of the spark and apparently takes up the metal
which comes off the electrodes purely physically
involving no chemical action. The atmosphere
of the gap itself may be air but it is preferred
to use a gas such ‘as particularly nitrogen at
. atmospheric pressure or argon by the presence of

40

which we believe the tendency to sputtering can

be further reduced.

The electrodes may conveniently be discs of

nickel or nickel alloy mounted on metal supports
spaced apart by insulating material, use bzing
made of suitable gas-tight seals, Alternatively
the gap may be hermetically sealed in a vitreous
-or ceramic container. If it is desired to incor-
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the compact being then sintered at a temperature
of 950° C. .
According now to a further feature of the in- .
vention the gap proper is connected through a
capillary tube to a reservoir containing a gas such

-~ a8 nitrogen, the capillary tube connecting to a

suitable aperture or passage in the body of the
spark gap. This arrangement may be' used
whether or not calcium fluoride is employed; when
calcium fluoride is employed it is not placed in
the reservoir although some may diffuse therein
by way of the capillary tube during operation.

The invention will now be more fully described
by reference to the examples illustrated in the
accompanying drawings in which the same refer-
ence numerals have been adopted to indicate the
same or analogous parts.

Flig. 115 an elevational view and Fig. 2 a longi-
tudinal axial section on the line X—X of Fig. 1
of one constructional form of the spark gap de-
vice; . . :
Fig. 3 is a cross section on the line Y-—-Y of
Fig. 1; and’ e - : . _

Fig. 4 Mustrates in partial section on ah en-
larged scale one end portion of the view shown
inPFig. 2; : _

Fig. b represents the combination of a spark.
gap as above referred to with a gas supply ar-
rangement according to this invention; .

Fig. 6 Is a transverse section of the arrange-
ment taken on the line Y—V¥ of Fig. 5 the gas
reservoir shown in these figures being deemed to
be of metal; : )

. Fig. 7 is a similar view to Fig. 1 in which the
gas container employed is deemed to be of glass,
and . : i

Fig. 8 illustrates diagrammatically the arrange-

ment of the device in a circuit for use in g high

" frequency ignition system.

As represented in the Figs. 1 to 4 the device
comprises a glass tube { of cylindrical cross sec-
tion which is closed at each end by a cap 2 which

“caps are constructed to carry the supports for

"porate the calcium fluoride in one or both elec-

trodes use may be made of any of the well-known
methods of powder metallurgy. For example,
finely divided nickel may be ball-milled with ap-

proximately 10% of calclum fluoride for forty--

elght hours, and the resulting mixture pressed
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the electrodes proper 8 and consist preferably of
copper. 'The electrodes 3 are copper rods the in.
ner ends of which are adapted to carry the elec-
trode material 4 here shown in the form of discs

‘which may be of nickel or nickel alloy. The caps

2 are connected to the ends of the tube | by
copper glass seals 5 as indicated more particu-
larly in Fig. 4. The reference 8 indicates the
charge of calcium fluoride powder, 1 are the con-

- necting terminals and 8-is the interior containing

into a compact at about 20 tons per square inch, 55

air or a gas such as nitrogen or argon at atmos-
pheric pressure. The calcium fluoride powder
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used with advantage is of a fineness which will

- pass easily through a 200 mesh sieve when it will
be found fine enough to be blown into the spark-
ing space during the operation of the gap. The
sealing of the copper electrode supports 2 to the:
glass tube | may be effected by any well known
method. ’

As regards the calcium fluoride it is recom-
mended to use .2 gram of approximately 200
mesh powder in one spark tube of a capacity of
about 5 ce. - .

As already pointed out the calcium fluoride is
with advantage used in the gap in the form of
a fine powder with the apparent effects already
referred to, particles. of nickel being readily de-
tectable in the calcium fluoride under the micro-
scope in spark tubes provided with nickel elec-
trodes. It is obvious, however, that this material
may if desired be embodied instead in one or
more of the metal constituents of the device such
as preferably one or both electrodes by which
the spark gap proper is confined, or as likewise
already pointed out calcium fluoride may be used
both. in powder form in the gap proper and in
one or both of the electrodes or other parts of
the device and the atmosphere of the gap itself
may be air or a gas such as preferably nitrogen
or argon.

Now as shown in Figs. 5, 6 and 7 the spark
gap again consists of a glass tube | closed at
both ends by caps 2 which are constructed to
carry the electrode supports 3 and preferably .
consist of copper. The electrode supports 3 which
preferably are integral with the caps 2 are cop-
per rods supporting the electrode material 4 again
preferably in the form of discs of nickel or nickel
alloy. The connection between the tube { and
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Fig. 8 represents by way of example one of the
usual circuits showing the arrangement of the
spark gap | therein in which 81 indicates a source
of EMF which may be an alternator or magneto,
C the condenser P, the primary of a high fre-

. quency transformer the secondary S of which is

connected in the usual manner to the distributor

"D of the high frequency ignition system. The
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spark gap is caused to flash when the potential
whether direct current or alternating is of a pre-
determined value above earth dependent upon
the distance between the spark electrodes. When
this occurs as is well known high frequency osefl-
lations are produced determined by the values
of. the capacity of the condenser C and the in-

" ductance in series therewith. These high fre-

quency oscillations are induced into the second-
ary S from primary P and from there to the dis-
tributor D. .

It will be obvious to those skilled in the art that
the invention would not be held to be limited
to its use with either a spark gap construction
or to a gas supply arrangement as hereinbefore

_particularly described but should be deemed to

include spark gaps of any construction which
can be readily adapted for the useful embodiment
therein of calcium fluoride in any of the forms
referred to or for its association with a gas sup-

- ply of the type illustrated herein.
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the caps 2 is effected in any known manner but - -

preferably by copper-glass seals. The sparking
gap proper between the glectrodes and the in-
terior space 8 of the tube are according to this
invention charged with an atmosphere of gas
such as preferably nitrogen or argon the supply
of which is maintained by the association of the
spark gap tube with a gas reservoir as shown at
10 which may be of metal or as shown in Fig. 7
of glass. "To this end according to Figs. 5 and 6
the metal reservoir 10 s connected with one of
the caps 2 by means of a capillary tube 9 of metal
which is soldered at one end into one of the
“caps 2 and at the other end into the reservoir.
In Fig. 7 the capillary tube 9 consisting of glass
is shown to be made in one both with the tubular
body of this spark gap and with the gas reservoir
itself. 7 are again the terminals of the device
_ by means of which it is connected in the circuit
of a high frequency circuit in any well known
manner. - .

As already pointed out this arrangement has
been devised to provide and-maintain the requi-
site gas supply for the gap with the advantages
hereinafter mentioned but if desired the gap may:

. in addition contain calcium fluoride either in

the form of a powder or embodied in-one or both
 electrodes or other metallic parts of the device.

I claim: o

1. A spark gap of the type described compris-
ing a casing of insulating material and in the
interior thereof in association with the electrodes
a charge of calcium fluoride in the form of pow-
der of a fineness adapted to be blown info the
sparking space during the operation of the device
substantially as and for the purpose set forth.

2. A spark gap of the type described -compris-
ing a casing of insulating material and in the

40 interior thereof in association with the electrodes
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The gas reservolr will be found to have the

following usual effects:
(@) it permits the use of a larger volume of
gas for a given size of spark gap, .

(b) it reduces the effects of adsorption of gas
in the spark gap and eliminates the necessity of
de-gassing the electrode material, and '

(¢) it minimises the effects of physical and

" chemical changes, e. g. temperature rise and dis-
sociation, which occur in the spark gap.

70

calcium fluoride embodied in one of the metallic
parts of the spark gap within said casing sub-
stantially as set forth. : . .
3. A spark gap of the type described comprising
a casing of insulating material, end closures for_
said casing in the form of métal caps, electrode
supports’ extending from said caps co-axially to
the interior of the gap, electrodes carried by sald
supports and calcium fluoride embodied in said
eélectrodes by incorporation therein by & pow-ler

metallurgical method substantially as set forth.

4. A spark gap of the type described compris-
ing an external casing of glass, copper caps her-
metically sealed to the ends of sald casing, cop-
per . electrode supports extending co-azially fo
the interior of said casing, nickel electrodes car-
ried by said supports and forming between them
a sparking space and a charge of calcium fluoride
powder within the gap proper of a fineness adapt-
ed to be blown into said sparking space during
the operation of thegap substantially as set forth.

5. A spark gap of the type described compris-
ing an external casing of insulating material,
electrodes hermetically enclosed in sald casing
and a gas such as hitrogen without oxygen con-
tained in said casing vinder.atmospheric pressure
substantially as and for the purpose set forth.

6. A spark gap of the type described compris~
ing an external casing of Insulating material,
electrodes hermetically enclosed in said casing, a

- gas reservoir externally of sald casing and means

(f

for establishing capillary communication between -
said reservoir and sald casing substantially as set
forth. S . :

- 1. A spark gap of the type described comprising

|
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an external casing of insulating material, metal
caps hermetically sealed to the ends of said cas-
ing, electrode supports of copper extending co-
axially to the interior of sald casing, nickel elec-
trodes carried by said supports, a reservoir for
supplying gas such as nitrogen to thé spark gap

and a tube connecting said casing and said gas -

reservolr to establish capillary communication
between them. . e
8. A spark gap of the type described compris-

- calcium fluoride embodied in metallic

10

ing an external casing of insulating material, elec-
trodes hermetically enclosed within said casing,
a gas such as nifrogen in the interior of said .

casing and a charge of calclum fluoride in the
Interior of said casing in the form of powder of
a flneness adapted to be blown into the sparking : -

- space during the operation of the spark gap.

9. A spark gap of the type described comprising
an external casing of -insulating material, elec-
trodes hermetically enclosed within said casing,
& gas such as nitrogen within said casing.and
parts with-~

in the interior o: sald casing by incorporation
therein, substantially as set forth. o
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