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I

This invention relates to electrical apparatus
and more particulariy to a deviee embodying )
spark gap and adapted for the use among others
of controlling the discharging of the condenser
or the like in an electrical circuit,

One of the objects of the present invention is to
provide novel apparatus embodying a spark gan
the breakdown voltage of which will remain rei
atlvely constant throughout long seriods of eon-
tinuous or intermittent operation. |

Another chject of the inveniion is to provide

apparatus of the abcve character which is novelly

consiructed to permit accurate adiustment of the
gap between the electrodes to nrovide for aec-
curate initial assembly and compensation for
wear from operation.

A further object is to provide a novel srarg gap
structure which will spark consistently during
operation at a predetermined voltage 10 thereby
insure a uniform and constant sparking rate in
an electrical system, such as in the ignition SyS-
tem of a jet type or other eombustion engine.

Another chject is to provide a novel spark gap
device having the ahove characteristics, which

may be readily and inexpensively manufactured

and assembled in guantities while Insuring uni-
rorm quality and operating characteristics.

Still another object is to provide a spark gan
which is construected and assembled in a novel

manner so .as to enclose the active surfaces of -

the electrodes in g stubstantially air and moisture
ticht chamber.

The above and further obiects and novel feg-
tures of the invention will more Tully appear from
the following detailed description when the same
Is read in connection with the accompanying
drawings. It is to be expressly understood, how-
cver, that the drawings are for the purpose of il-

lustration only and are not intended to define tHe.

limits of the invention, reference for this lavter
purpose being had primarily to the appended
claims.

In the drawing, wherein like reference char-
acters refer to like. parts throughout the several
views;

- Flgures 1 and 2 are left- and right-hand end
views, resrpectively. of the device shown in Fig-
ure 3: and | )

Figure 3 is a sectional side elevation view, on
an eniarged scale, illustrating one form of spark
gap device embodying the present invention, the
section being taken substantially on line 2—-3
of Figure 1. | | |

The single embodiment of the invention illus-
trated in the drawings by way of example is
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shown in the form of g conirel spark gap adapted
for use in the circuits of ignition systems, such
as for jet type engines, wherein g high frequency-
condenser discharge is empioyed for creating

T

3 Sparks between spaced electrodes in a combustion

chamber for igniting g combustible mixture.
vherein or for ionizing the space between said
electrodes to initiate g low-voltage high-energy:
discharge across the same for igniting the charge..
£8 shown, the novel construction contemplated
ky the invention comprises a hollow shell {§ of
sultable electrically conducting metal, such as
Monsl metal. Said shell is externally threaded
at {1 for purposes of mounting on 1, support or in
& larger unit, but anv other suitable means of
mounting may be adopted. The inner face of the
end wall 12 of the shell is provided with a bhoss {4
which functions as an electrode in a manner to.be

Tully hereinafter pointed out. The open end of

shiell {8 is reduced in diameter to provide an ex-~
ternal shoulder or gasket seat I8 and the reduced
portion 7 is externally threaded o » celve a cap
member {8 which is preferably made of a suit-
able Insulating material such as hard synthetic
rubber. A sealing gasket (9 ‘is interposed. and
compressed between shoulder {8 and the adjacent
ecge of cap nut 8.

Extending into the reduced porsion {7 of shell
18 is an insulating gland member 2& of some
sultable material, such as teflon, which possesses
the properties of sgood resistance to heat and
good electrical insulation. The cuter periphery
of member 28 is provided with annuiar grooves
21 at the inner end thereos and with an external
flange 22 at the other end in engagement with the-
end edge of reduced shell portion t7. Said mem-
ker has a differential bore therethrough, the
iarger portion of which preferably terminates in
a bevelled shoulder 23 ané receives a gland ex-

| —

tension or boss 24 within. gland nut {8, the end of

said boss being bhevelled oppositely to said shoul-
der. A resilient gasket 28 is interposed between
the oppositely bevelied or Inclined surfaces of said
shoulder and boss so that as the latter moves
Into the bore of gland member 23, the gasket is
pressed radially inwardly into. sealing engage-
ment with the shank 27 of an electrode to be next
described.

Cap member {8 has a central Bore 28 which is
internally threaded and coaxial with the hore in
gland member 28. The shank 21 of an electrode:
extends through these aligned bores and has
threaded engagement with the bore of cao mem-
ber 18. At the inner end of shank Or spindle 271
1s & head portion or electrode 29 that is in spark
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hoss or electrode 14. Although
it is not necessary, the operative face 30 of elec-
trode 28 is somewhat spherical in order to con-
centrate the sparks during operation within &
reasonably small area. Monel metal or other
suitahle electrical condiictors may be used for
making electrode 27, 29.

The outer threaded end of electrode shank 27
projects beyond the end surface of gland nut i3
and is adapted to threadedly receive a lock nut
3{ which engages the end of member I8 when tne
electrode is in adjusted position. Freferably, a
suitable adhesive oY cement is applied to the 2,ClL-
jacent surfaces ol member {8 and nut 31 prior to
Anal assembly to enhance the tichtness of the
final construction. An axially projecting annular
flange 32 on lock nut 3f surrounds the end of
shank 27 in spaced relavion thereto for providing
an annular cup or container for a sealing com-
pound 33&. Hydroline (tar) has been found to he
a suitable compound for this purpose.

The various clernents of the above described
structure are so consirucied that during assembly
shereof gaskets 8 and <8 will be placed under
cornpression during the mounting of nut {8 short-
1y before rigid flange 29 is compressed bhetween
the end edge of shell portion {7 and the inuer
wall of cap member {3. In this manner the seal
provided at 8 1s complemented by the Pressurc
seal effected by compressive engagement of the

gap relation with

oppoesite suriaces of rigid flange 27 with surfaces

of members 17 and §8. The oasket 28 which 15
pressed inwardly against spindle 27, the sealing
compound 33 and the surface engagement cof nut
31 with member (8 or the cement interposed
therebetween constitute satisfactory means ior
sealing the electrode chamber 28 against leakage
along the periphery of spindle 27. Accordingly,
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the pressure within chamber 34 18 substantially -

fixed or coustant at all altitudes. "The pressure
within the chamber is preferably atmospheric,
but a higher or lower pressure may be provided
therein in any suitable manuner known to the art.
1§ desired, a gaseous medium other than alr may
he enclosed in chamhber 34.

In order to cobtain best results all the com-
ponents of the above structure should be thor-
cughly cleaned and dried bhefore assembly. After
all the parts except nut 31 and sealing compound
22 have been assembled, the gap between elec-
trodes 14 and 28 should ke adjusted until it will
break down ab the predetermined or selected op-
erating voltage. The gap shcould then be pre-
sparked at the raie of about 15 to 20 sparks per
second for at least two hours. Thereafter, the
parts should ve disassembled by removing cap
nut 18 from shell 8. After reassembly and tight-
ening of the cap to the shell the electrodes should
e readjusted to provide the broper spark gap
and the lock nut 3¢ should be applied and tight-

ened after the application thereto of an adheslve,

such as Glyptal.

mither olectrcde of the spark gap thus de-
seribed may be connected to the high potential
terminal of a source of electrical energy, and
the other terminal may be connected to the low
potential terminal, such as to ground. Prefer-
ably, however, electrode 29 is employed as the
high potential electrode. The danger of sparking
or creepage between <hank 27 or electrode 23
and shell 18 aleng the surface of gland member
28 is substantially climinated by increasing the
creepage distance by providing grooves 21 In said
member. Gap structures constructed in accord-
ance with this invenfion have operated satisfac-
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torily and continuously without appreciable
variation in the sparkover or hreakdown voltage
ot temperature extremes ranging from -}-165° P
to —67°% H.

There is thus provided a novel and thoroughly
dependable spark gap device for controlling the
discharging of stored electrical energy at a pre-
determined voltage during long periods of con-
tinuous or intermitient operation. This novel
construction also insures sparking at a constant
voltage and at a uniform rate irrespective oi
whether the energy is supplied to the storage
condenser in single or plural pulses. The gap
structure provided is readily adjustable thereby
eliminating the high cost oif accurate machining
and molding of the parts and substantially elimi-
nating waste heretofore occasioned by the rejec-
+ion of completed devices which failed to meet
the specifications as t0 operating characteristics.

Although only a single embodiment of the in-
vention is illustrated in the sceompanying draw-
ing and described in the foregoing specification,
it is to he expressly nnderstood that the same
i« not limited thereto. Various changes such

. a8 in the size, shape, design and arrangement of

the parts illustrated as well as in the various
materials suggested for use in making the sev-
eral parts may be made without departing from
the spirit and scope of the invention as the same
wiil now be understocd by those skilled in the art.
For o definition of the limits of the invention,
reference is had primarily to the gppended claims.

What is claimed is:

i. Spark gap apparatus comprising & hollow
sody having opposed cup-like threadedly con-
nected parts one of which is conductive and the
other of which is insulating, and adjustable elec~
trode means mounted in spark gap relation in
said apparatus.

2. Spark gap gpparatus being a hollow sealed
body comprised of a cup-like conductive part
and a cup-like cooperating insulating part, said
parts being threadediy connected together, and
on electrode mounted on the insulating part 1n
ocap relation to an electrode integral with and
wholly within said conductive part.

3. Spark gap apparatus including a cell com-
prising assembled Cups segled rim to rim, one of
said cups heing conductive and having an integral
portion acting as a gap electrode and the other
of said cups being dielectric, and an electrode in
spark gap relation 1o said gap electrode having
o shank projecting through the dieleciric cup
and adjustably miounted thereon.

4. Spark gap apparatus including a cell com-~
prising assembled halves, one of said halves being
conductive and having a portion acting as a gap
clectrods, the ouher of said halves being di-
electric and internally screw threaded, a SCrew
electrode projecting from the cell, threaded In
the said internal screw threads and having an
inner portion actving as & cooperating gap elec-
trode, and an insulator interposed between said
serew electrode and conductive parts of said cell.

5. Spark gap apparatus including a cell having
serew threaded halves in assembled relavion, one
of said halves bheing conductive and having a
portion acting as a gap electrode and a portion
~oratricted and avvangad for mouniting, the other
of said halves being dielectric and being internally
«evew threaded, a screw electrode projecting from
the cell, threaded into the said internal screw
‘hreads and having an inner portion aeting as a

cooperating gap electrode, and an insulator inter-
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posed between said screw electrode and con-
ductive parts of said cell.

6. Spark gap apparatus including a cell having
screw threaded halves in assembled relation, one
of said halves being conductive and having a por-
tion acting as a gap electrode and a portion con-
structed and arranged for mounting, the other
of said halves being dielectric and being internal-
ly screw threaded, a screw electrode projecting
from the cell, threaded into the said internal
screw threads and having an inner portion acting
as a cooperating gap electrode, an insulator inter-
posed between said screw electrode and con-
ductive half, said insulator having ga flange
gripped between the halves of the cell, sealing
means compressed hetween the halves of said
cell, and sealing means compressed between the
dielectric portion of the cell and the insulator.

7. Spark gap apparatus including g cell having
screw threaded halves in assembled relation, one
of said halves being conductive and having a
portion gcting as a gap electrode and a portion
constructed and arranged for mounting, the
other of said halves being dielectric and being
internally screw threaded, a screw electrode
projecting from the cell, threaded into the said
internal screw threads and having an inner por-
tion acting as a cooperating gap electrode, an
insulator interposed between said screw elec-
trode and conductive parts of said cell, said
Insulator having a flange gripper between the
halves of the cell, compressible sealing means
gripped between the halves of said cell, and a
plurality of annular sealing means about the
screw electrode, one of said means being com-
pressed between the dielectric portion of the cell
and the insulator. |

8. Spark gap apparatus including a cell having
screw threaded halves in assembled relation, one
of said halves being conductive and having a por-
tion acting as a gap electrode and a portion con-
structed and arranged for mounting, the other of
sald halves being dielectric and being internally
screw threaded, a screw electrode pro; ecting from
the cell, threaded into the said internal SCrew
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threads and having an inner portion acting as a
cooperating gap electrode, an insulator inter-
posed between said screw electrode and con-
ductive parts of said cell, said insulator having
a flange sealed between the halves of the cell,
compressible sealing means interposed between
the halves of said cell, and 3 plurality of annular
sealing means about the screw electrode, one of
said means being compressed between the di-
electric portion of the cell and the insulator, and
another being seated about the projecting end
of the screw.

9. Spark gap apparatus comprising a unitary
cup-like conductive member having an internal
portion at the closed end thereof acting as a gap
electrode, an insulator removably secured across
the open end of said member, means for sub-
stantially sealing the joint between said member
and insulator against the leakage of gases, and
an electrode in spark gap relation with said gap
electrode having a shank extending through and
adjustably supported by said insulator. |

10. Spark gap apparatus as defined in claim 9
comprising sealing means around said shank for
substantially preventing leakage of gases between
said shank and insulator.

11. Spark gap apparatus as defined in claim ©
comprising a second insulator extending into
said member around said shank and having tele-
scopic relation with said first-named insulator,

and sealing means compressed between said
insulators around said shank.
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