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My invention relates to ignition systems and

particularly to such systems utilizing high fre- .

distribution lead conductoi'é 23 arranged within

_a harness provided with a shield 24 of electri-

quency . for the spark plug discharge portion of -

the circuit. o . .
An object of my invention is to provide an im-

proved ignition system, s o
Another object of my invention is to provide

an improved high frequency ignition circult hav-

ing a capacitor and quenched spark gap unit
thermally isolated from the spark plug. '

A further object of my invention is to provide
an improved unit comprising a capacitor and

quenched spark gap within a shield, which unit -

- shield is adapted to be grounded on the shield
~ of the remainder of the ignition circuit. .
Further objects and advantages of my inven-
tion will become apparent and my invention will
be better understood from the following descrip-
tion referring to the accompanying drawing, and
the features of novelty which characterize my
invention will be pointed out with: particularity
in the claims annexed to and forming part of
this specification. ~ -+~ '
In the drawing, Fig. 1 is a schematic diagram
of an ignition system provided with an.embodi-

ment of my invention; ¥ig. 2 is a partial sectional -

view through s unit embodying my invention
adapted for use in my improved ignition gystem;
and Fig. 3 is a perspective view of & part of an
ignition harness and spark plug leads provided"
with units of the type shown in Fig. 2.
Referring to the drawing, I have shown an igni-

tion system Including a magneto provided with a
core 10 of magnetic material about which & pri-
mary winding 11 is arranged which is electrically
connected to breaker contacts 12 and 18 adapted
to be operated by a bresker cam 14 mounted on
an operating shaft 15, The magneto is provided
with an exciting magnet 16 mounted on a shaft
11 which is mechanically driven by any suitable
source of mechanical power at a predetermined
. speed relative to the speed of the engine to which
the ignition is supplied. The magneto shaft 17
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cally conductive material to minimize inductive
interference of the ignition currents with other
electrical apparatus. 'The distributor leads 23
are connected to a high frequency portion of the
ignition ecircuit which includes a unit having an
outer shield formed of a pair of substantially cy-
lindrical elements 25 and 26 mounted on the -
harness ‘shield 24 and electrically connected
thereto to provide a good grounding connection
therewith. Each of these units is provided with

.'a capacitor forming a part of a tuned high fre- .
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quency circuit and arranged within the shield

element 25 and formed of electrically conductive
plates or sheets 27 and 28 electrically insulated
from each other by a suitable insulating material

~ 28, such as paper or Pyranol. The plates 27 and
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28 of the capacitor are wound spirally about
each other and about a central conductor 30

. which forms a part of the distribution lead con~

ductor, and the inner capacitor plate 28 is elec-
trically connected to the distribution lead con-

. ductor 30, while the outer capacitor plate 27 is
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electrically connected to the grounded shield ele-
ment 25. The ends of the distribution lead con-
ductor 80 extend through electrically conductive
pbushings 31 and 32 and are electrically con-’
nected thereto in any suitable manner, as- by sol-
dering at 33 and 34. The bushing 32 is formed
as a spool with an inner shoulder 35 and an outer

" shoulder 36 formed in any suitable manner, as

by spinning over. The bushing 32 is insulated

‘from the shield 26 by an insulating washer 31

having a central opening therethrough which
extends about the bushing 32 and by a cup-

" shaped insulating member 38 also arranged about
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is mechanically connectéd through gears 18 and -

{8 to the shaft I8 so.as to drive the shaft 18
at a predetermined speed relative to the speed of
the magnet 18 and the speed of the enginie. The
magneto is provided with a secondary coil 20
which is electrically connected to a distributor
arm 21 mounted on the shaft (5 and adapted
to be driven thereby. The distributor is provided
with a plurality of terminals 22 to which the dis-
tributor arm 21 is adapted to supply energizing
_ voltages from- the magneto secondary coil 0.
These distributor terminals 22 are connected to
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the central portion of the bushing 82 and ex-

‘tending between this bushing and the shield 25

and within a smaller diameter threaded end por-

‘tion 88 of the shield 25.. A resillent terminal

is electrically connected to the distribution con-
ductor 30 and to the bushing 32 and includes -
a coil spring 40 arranged within the cup-shaped .
insulator 88 having an end &1 secured between
the insulator 38 and a washer 42 of électrically
conductive material retained in position on the
bushing 32 by the bushing flange 36.. The thread-
ed portion 39 of the shield 25 is adapted to en-
gage threadedly a complementary threaded por-.
tion in an outlet element 43 on the harness shield

. 24 to provide for securing the unit to the harness,
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and the terminal spring 40 is adapted to provide
an. electrical connection between the distribu-
tion conductor 30 and & distribution.lead con- '
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ductor 23 in the harness 24 to form a connector
between the harness distribution-leads 23 and
spark plug leads §0. - In this manner, the capaci-
tor is electrically connected between the ground-
ed shield of the ignition system and the dis-
tribution conductor 30. The electrically con-
ductive bushing 31 is mounted on the end of
the distribution lead 36 away from the resilient
terminal spring 40 and is insulated from. the
-shield 25 by an insulator 44 arranged adjacent
a shoulder 46 on the bushing 31 and held in posi-
tion by a second insulator 46 arranged over the
central portion of the bhushing 31 between the
insulator 44 and a flexible contact terminal ele-
- ment 471 arranged in electrical contact with a
shoulder 48 formed on the end of the bushing
31 away from the shoulder 48. A cup-shaped
element 49 is secured between the insulators 44
and 46 and extends into. engagement with the
sides of the shield 25 to provide a closure for this
end of the condenser. ‘The flexible terminsl ele-
ment 47 is arranged to provide an electrical con-
tact with a terminal of a spark gap member ar-
ranged within the shield eclement 26 adapted
to be connected in circuit between the distribu-
tion conductor 30 and a spark plug lead conduc-
tor §0.  This spark gap member is formed os
a quenched spark gap and includes a pair of
similar cup-shaped terminal elements §f and
62 of electrically conductive material which are

rial, such as glass, which is hermetically sealed
to the edges of the two members 5i and 52 to
provide a hermetically sealed spark gap member,
The quenched spark gap is adapted to be formed
between a pair of similar electrodes, each of
which includes a rivet element 54 of electrically
conductive material extending through & cen-
tral opening formed in a mounting element 58,
also of electrically conductive material electri-
cally connected and mechanically secured to one
of the terminal elements 81 or 52 through a con-
tact plate or ring 56 arranged between the ter-
minal element and the supporting member 5%
- and secured to these two members in any suit-
ahle manner, as by welding or brazing. The ring
§6 might be replaced by a plurality of spaced
apart supporting blocks or the supporting mem-
ber 55 might be welded or otherwise secured
directly to the terminal element. 'The rivet 54
Is formed with a head 571 which extends out-
wardly and provides a retaining flarige at one
end of the rivet arranged in engagement with
a face 58 formed on the outer side of the sup-
porting member 55 and is provided with s rivet
head 89 at the other end thereof for securing the
rivet in the central opening of the supporting
element 65. The rivet head 57 is provided with
an electrode discharge face §0 formed of an elec-
trically conductive material, such as tungsten,
which will resist pitting which might result from
arcing between the electrode faces. Pitting of
these faces is further minimized by the fact that
. the discharge between these electrode faces 60
13 more in the nature of a high frequency spark
than an arc discharge. The distance between
these faces is very accurately predetermined by
assembling the rivet electrode 84, the supporting
element 85, and the supporting pldate 58 and
grinding or otherwise suitably finishing the dis-
charge surface of the electrode face €8 and the
outer edge 81 of the supporting element 88 to
make these surfaces lie In a single plane.  The
two: discharge ‘electrodes and the terminal ele-
ments are then assembled with the supporting
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members 6§ arranged within an insulating bush-
ing 62 with a suitable insulating spacer 63 ar-
ranged hetween the adjacent edges 61 of the
supporting members §5. The spacer element 63
is made of a suitable insulating material, such
as mica, and is finished to a very accurate thick-
ness with its two outer surfaces lying in parsllel
planes to assure an even spacing at all points
between the adjacent surfaces 64 of the sup-
porting members 55 and, therefore, assure an
even. and parallel spacing between all parts of
the discharge electrode faces 60 of the spark
gap member. The terminal elements 51 and 52
then are hermetically sealed together by the insu-
lating ring §3, and this provides a sealed-in spark
gap between the discharge faces 60, such that

'when an electrical discharge occurs between

these faces, the tendency of the gas to expand
between the discharge faces quenches or extin-
guishes the spark discharge at a predetermined
voltage, thereby minimizing arcing between these
faces. The quenched spark gap member is resil-

dently supported within the shield element 26

by an insulating bushing 64 of any suitable ma-
terial, such as rubber, which is arranged about
the terminal elements 51 and 52 and the seal- -
ing ring 53 and slightly compressed by & tight

- sliding fit within the shield 26 to secure the

-30
‘held together by a ring §3 of insulating mate-
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quenched spark gap member within the shield
and to minimize the transmission of vibrations
thereto. ’ ' :

The unit comprising the condenser ‘and
queriched spark gap member is adapted to be
secured and  electrically connected to a shield
65 cf electrically conductive material arranged
about the spark plug conductor lead 50 and insu-
lated therefrom by suitable insulation 66 ar-

‘ranged between the conductor 50 and the shield

65. This connection is formed by a nut 68 which
threadedly engages a ‘threaded portion 69 of a
connector flange 710 secured to the end of the
spark plug lead conductor shield 85 and is adapt-
ed to secure an inwardly extending flange 71 of
the shield 26 between the edge of the nut 68 and
the outwardly extending connector flange 18 to
assure good electrical contact between these ele-
ments. The spark plug lead conductor 60 is pro-
vided with a flexible terminal element 72 electri-

. . cally connected to the end of the conductor §0

through & bushing 78 arranged about the end
of the conductor §0 and suitably connected there-
to, as by soldering at T4, An insulating bushing
15 is arranged about the end of the conductor
80 and the bushing 13 to provide a suitable insu-
lation between these elements and the shield-
ing members formed by the shield 28, the con-
nector flange 70, and the nut 68. The spark
plug lead conductor 88 is adapted to be con-

" nected to a transformer having a primary wind-

60

ing 76 connected between the conductor 80 and
8 spark plug barrel 1T and provided with a sec-
ondary winding 78 connected between the lead
conductor 68 and a spark plug central discharge

" electrode 19. The discharge electrode 19 is sult-
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ably insulated by a bushing 80 of insulating ma-
terial and arranged within the spark plug bar-
rel 11 in spaced apart relationship relative to
discharge electrodes 81 electrically connected to
the spark plug barrel 17 and adapted to be
grounded by threaded engagement of the lower
end 82 of the spark plug barrel 11 with an en-

_gine cylinder, In this manner, I have provided

an ignition system including a high frequency
circuit provided with a shielded unit in which
a condenser and a quenched spark gap mem-
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ber are arranged which are suitably removed
from the relatively high temperature spark plug
to prevent injurious heating of the elements of
_this unit and also have provided a suitable
mounting for the unit to assure suitable ground-
ing of the shield about the unit with an ade-
quate resilient support of the spark gap mem-
ber to minimize the transmission of destructive
vibrations to this member, ! ) ’
‘While I have illustrated and described a par-
ticular embodiment of my invention, modifica-
tions thereof will occur to those skilled in the
" art. I desire it to be understood, therefore, that
my invention is not to be limited to the particu-
. lar arrangement disclosed, and I intend in the

J

10

3
means for resiliently supporting said spark gap
member in sald shield of said unit.

4, An ignition system including & harness with
distribution lead conductors and a grounded
shield thereabout, a high frequency circuit con-

~nected to said harness distribution lead conduc-

tors including a spark plug having a transformer
connected thereto, spark plug lead conductors '
each having a shield thereabout electrically con-
nected to said spark plug, a shielded connector

“unit including a capacitor and quenched spark

appended claims to cover all modifications which

do not depart from the spirit and scope of my
invention. '
What I claim as new and desire to secure by
Letters Patent of the United States is: ’
1. An ignition system including a harness with
. distribution lead conductors and a grounded
shield thereabout, and a shielded unit including
a capacitor and spark gap member with an outer
shield mounted on and electrically connected to
said Harness shield, said capacitor being con-
- nected between one of said distribution lead con-
. ductors and said grounded shield of said unit.
means for supporting said spark gap member
" insulated from said unit shield, said spark gap
member having discharge electrodes -electrically
connected hetween said one of said harness dis-

-~ tribution lead conductors and a terminal of a

spark plug lead conductor said shielded unit be-
ing removed from direct contact with relatively

. high temperature spark plugs.

2. An ignition system including a harness with
distribution lead conductors and a grounded
shield thereabout, a high frequency circuit.con-
nected to sald harness distribution 1ead conduc-
tors, spark plug lead conductors each having
a shield thereabout, and a shielded unit includ-
ing a capacitor and quenched spark gap mem-
ber with an outer shield mounted on and elec-
trically connected to said harness shield and re-
moved from the relatively high temperature
" gpark plugs and connected to one of said spark
plug conductor lead shields, said capacitor being
connected between one of said distribution lead
conductors and said grounded shield of said
unit, said quenched spark gap member having
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gap member with an outer shield mounted on
and electrically connected to said harness shield
and removed from the relatively high tempera-
ture spark plugs and connected to one of said

spark plug conductor lead shields, said capacitor

being connected between one of said distribution
lead conductors and said grounded shield of said
unit, said quenched spark gap member having
discharge electrodes electrically connected be-
tween said one of said harness distribution lead

- conductors and one of said spark plug lead con-

ductors, and means including a-resilient insulat-

"ing element about said quenched spark gap mem-

ber for resiliently supporting said quenched spark
gap member in said unit shield.

5. An ignition system including a harness with
distribution lead conductors and a grounded -
shield thereabout, a high freuency circuit con-
nected to said harness distribution lead conduc-

“tors including a spark plug having a transformer

connected thereto, spark plug lead conductors

- each having a shield thereabout electrically con- -
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nected to said spark plug, and a shielded con-

‘nector unit including a capacitor and quenched -

spark gap member with an outer shield mounted
on and eclectrically connected to sald harness
shield and removed from the relatively high tem-
perature spark plugs and connected to one of
said spark plug conductor lead shields, said ca-
pacitor being connected between one of said dis-
tribution lead conductors and said grounded
shield of said unit, sald quenched spark gap mem-
ber having discharge electrodes electrically con-
nected between .said one of said harness dis- .
tribution lead conductors and said spark plug
lead conductors, and means for supporting said
spark gap member insulated from sald shield
of said connector unit.

6. An-ignition system including a harness with -

. distribution lead conductors and a grounded

- discharge electrodes electrically connected be- -

tween said one of said harness distribution lead
conductors and one of said spark plug lead con-
"ductors, - and means for resiliently supporting
said spark gap member in said unit shield.

3. An ignition system including a harness with
distribution lead conductors and a grounded
shield thereabout, and a shielded unit including
a capacitor and quenched spark gap member

shield thereabout, a high frequency circuit con-
nected to said harness distribution lead conduc-
tors including a spark plug having a transformer
connected thereto, spark plug lead conductors
each having a shield thereabout electrically con-

nected to said spark plug, a shielded connector

60

with an outeér shield mounted on and electrically .

connected to said harness shield and removed
from the relatively high temperature spark plugs,
said quenched spark gap member having dis-
charge electrodes electrically.connected between
one of said harness distribution lead conductors

and a terminal of a spark plug lead conductor,.

" said capacitor being connected between sald one
of said distribution lead conductors and said

grounded shield of said unit and including a re-

silient terminal member for connection to.said

distributich lead conductor and a second resilient -

terminal member for connection to one of sald
~ spark gap electrodes. adjacent said harness, and
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unit including a capacitor and quenched spark
gap member with an outer shield mounted on and
electrically connected to said harness shield and
removed from the relatively high temperature
spark plugs and connected to one of sald spark
plug conductor lead shields, said capacitor be-
ing connected between cne of said distribution

5 lead conductors and said grounded shield of said -

unit, said quenched spark gap member having
discharge electrodes electrically  connected be-
tween said one of said harness distribution lead
conductors and one of sald spark plug lead con-
ductors, and means including a resilient insulat-
ing element about said quenched spark gap mem-
ber for resiliently supporting said quenched spark
gap member in said unit shield.

7. A shielded ignition circuit harness connector
unit including a capacitor and spark gap mem-
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ber with an outer shield, a distribution lead con-
ductor. in said capacitor, sald capacitor being
connected between said outer shield of said unit
and said distribution lead conductor, said spark
gap member having discharge electrodes, means
for electrically connecting one of said discharge
electrodes to sald distribution lead econductor,
and means including a resilient instlating ele-

ment about said spark gap member for resiliently:

supporting said spark gap member in said unit
shield. , ’ :

8. A shielded ignition circuit harness connector
unit including & capacitor and quenched spark
gap member with an outer shield having mount-
ing méans for securing said unit on a harness
and for electrically connecting said unit to & har-
ness shield, a shielded distribution lead conduc-
tor, said capacitor being connected between said
shield cf said unit and said distribution lead con-

ductor, said quenched spark gap member having 20

discharge electrodes, one of safd discharge elec-
trodes being electrically connected to said dis-
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tribution lead conductor and the other of sald

" discharge electrodes being adapted to be con-
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nected te a spark plug lead conductor, and means

“for supporting said spark gap member insulated

from said shield of said unit.

9. An ignition circuit shielded unit including
a- capacitor and quenched spark gap member
with an outer shield adapted to be mounted on

‘and electrically connected to a harness shield,

a distribution lead conductor, said capacitor be-
ing connected between said shield of said unit
and said distribution lead conductor, said
auenched spark gap member having discharge
electrodes, one of said discharge electrodes being
electrically connected to said distribution lead
conductor and the other of said discharge elec-
trodes being adapted to be connected to a spark
plug lead conductor, and means including a resil-
ient insulating element about said quenched
spark gap member for resiliently supporting said
quenched spark gap member in said unit shield.
JOSEPH R. HARKNESS.



