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17 Claims. (Cl 123-—169)

The present invention relates to ignition. de-
vices for internal combustion engines, and more
particularly to novel means for shielding spark
plugs. )

§ One of the objects of the jinvention is to pro-
vide novel means as a part of the structure of a
spark plug for efficiently shielding all of the elec-
trical parts of said plug to prevent interference
with the operation of other sensitive electrical

10 apparatus, such as radio equipment, for example.

Another object is to provide a novel and quickly
detachable connector and shield for a spark plug
whereby said shield constitutes a part of the
structure of the plug.

Another object is to provide a novel improved
form of spark plug embodying a shield therefor
whereby said shield constitutes a part of the
plug structure to maintain the various other parts
of the spark plug in assembled relation and to
20 provide for quick assembly and disassembly of the

15

plug for purposes of inspection and replacement

df said parts.

A further object is to provide an ignition device

of novel construction embodying a spark plug and

25 shielding means for said plug which constitutes

a part of the structure thereof, whereby said

~ shielding means may be adjusted to any angle or
position about the axis of said plug, as desired.

A still further object is to provide an improved

30 spark plug structure including a shield, whereby
the number of individual parts is reduced to a
minimum, thus reducing the cost of manufacture
and simplifying assembly, and which is both me-
chanically and electrically strong and is capable

35 of long service under severe conditions of usage
as, for example, in aircraft engines. '

Other objects and advantages of the. inven-
tion will appear more fully hereinafter from.con-
sideration of the detailed description which fol-

40 Jows.

Although only one embodiment of the invention
is described and illustrated in the accompanying
drawing, it is to be expressly understood that this

. drawing is for the purpose of illustration only,
and is not to be construed as a definition of the
limits of the invention, reference being had for
this purpose to the appended claims.

In ‘the drawing:

50 Fig.1lisan end view of one embodiment of the
preseat invention; :

Fig. 2 is a sectional side view taken on line 2—2

of Fig. 1; and

Fig. 3 is a drawn-out side view of the embodi-

55 ment of Fig. 1 showing the separate parts thereof

and indicating the manner of cooperation there-
between when assembled.

Referring now to the drawing, wherein like
reference characters refer to like parts through-
out the several views, and particularly to Fig.
2, the device comprises a body portion 4 which
is threaded at 5 for engagement with an engine
cylinder (not shown) and provided with the
usual flange 6 which is adapted to contact with
a gasket (not shown) inserted between the flange
and the engine cylinder in order to make the
joint gas-tight. The body portion is counter-
bored at 7, and the negative electrode 8, which
is carried by the body portion in any suitable
manner, extends into said bore to substantially
the center thereof for cooperation with the spark- -
ing end 9 of the positive electrode 10, The
latter is embedded in an insulator member 11
of some suitable insulating material such as por-
celain, and which, in the form shown, is provided
with a central cylindrical portion 12, a frusto-
conical portion 13 surrounding the sparking end
of the electrode 10, and with a frusto-conical re-
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cess 14 surrounding said clectrode adjacent its

other end. The insulator member 11 is held in
position in the body portion by means of a sleeve
15 which is threaded at 16 for engagement with

,.52id body portion and provided with an inwardly

projecting lip or flange 17 which engages the
shoulder 18 of said insulator. The sleeve 15 is
knurled at its lower end as indicated at 1ba
to facilitate assembly thereof with the body 4,
and is provided with circumferentially spaced
apertures 17a to permit circulation of air around
the insulator 11 to cool the latter. A metallic
bushing 19, preferably of copper or other suit-
able malleable material, is inserted between the
shoulder 18 and the lip 17 to prevent breaking
of the insulator when the sleeve member 15 is
screwed tightly on the body portion 4. A similar
bushing 20 is inserted between the lower end of
the cylindrical portion 12 of the insulator and
the body portion 4 for the same purpose, and
also to form a gas-tight seal. The electrode 10

is adapted to cooperate with an extension 10a =

which is provided with a tapered portion 21 ter-
minating in a sharp point for piercing an insu-
lated ignition cable, as will be ‘apparent herein-
after, and is also provided with a pin 10b for
insertion in a bore in said electrode 10. The
tapered portion 21 may be threaded, if desired,
to hold the extension 10a more firmly in the
cable. Due to the separability of parts 10 and
10q it is unnecessary to separate the extension
10a from the cable each time the plug is disas-
B /!
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sembled and the cable does not have to be pierced
gach time the plug is assembled safter the first
assembly.

A metallic casing 22 is provided of some suit-
able shielding material, such as aluminum, and
coacts with sleeve 15 to constitute a shield for
ths spark plug. Said shield is in the form of
a cylinder having a boss 23 projecting af right

" angles thereto, said boss being nrovided with a

20

iy {rom.

bore 24 for the reception of an ignition cable
25. The shield is also provided with a yielding
lower pertion having a plurality of circumferen-
tlally spaeed longitudinal slits 26 extending up-
ward from the lower end of the shield for sub-
stantially half its length. This yielding portion
formed by slits 26 cooperates with other parts
of the plug to provide means of rapid and easy
essembly and disassembly of the spark plug
ructure, Said shield is so formed, as by stamp-
g, that it may be assembled with a sliding
rictional fit with the sleeve 15, slits 25 allow-
i resilient expansion of the lower por-
cylindrical casing so as o receive
nd indenfation 27 on the casing cc-
with 2 circumferential groove 28
med on the exterior surface of sleeve 15 io
ck these parts together in a readily breaskable
irictional connection. The frictional telescoping
ngagement between cylinder 22 and sleeve 15
vermits angular adjustment of the eylinder
bout the longitudinal axis of the plug so ss
avoid the necessity of any sharp kends in
ignition cable, which are eonducive o insu-
ion fgilures.

The remaining element of the sperk plug siruc-
ture consists of 2 high votential insulsting mem-
ber 28 formed of any suitable materiai, such
as poreelain, which is disposed within the me-
tallic casing 22 but entirely disconnected there-
The shape of the outer surface of the
insulating member 28 corresponds in general to
that of the interior of the metallic housing and
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s provided with a vertical bore 3¢ of sufficient

diameter to provide adequate clearance for the
elecirode extension 10a and with a horizontal or
transverse hore 31 extending through said mem-

~ ber and intersecting the vertical hore 20 for the
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reception of the cable 25. If desired, said insu-
lating memper 29 may be split into two parts
along the axis of bore 30, but it is preferable
that this piece be formed as an integral member,
as shown in Figs. 2 and 3. When the insulated
cable 25 is passed through the bore 24 of the
casing 22 and inserted into the iransverse bore
31 of the insulator member 28, it is adapted
to be pierced by the sharp point 21 on the elec-
trede extension 104 so that the latter makes an
electrical contact with the stranded wire 32 of
the ignition cable. The insulator member 25 is
also formed with a frusto-conical portion 33
which is adapted to cooperate with the fristo-
conical recess 14 in the insulator member 11
and is further provided with an annular recess
34 surrounding the frusto-conical portion 33 and
adapted to receive the end portion 35 of the
insulator 11, thereby forming a bafie between
the insulators 11 and 29 to prevent moisture and
foreign material coming in contact with elec-
trode 10 when said insulators are held in assem-
bled relation by means of the casing 22 and
to prevent overheating of the insulator 29. A
metallic washer 36 is interposed between the
insulator 29 and the sleeve 15.

The parts may be assembled as follows: 'The
metallic washer 20 is placed into the body portion

1,062,968

4 and the insulator member 11 is inserted therein
so that the end 9 of electrode 10 cooperates with
the negative electrode 8. The metallic washer
19 is.then placed over the shoulder 18 of the
insulator 11 and sleeve 15 is screwed onto the
body portion to firmly hold said insulator in po-
sition. The insulator 29 is placed into the casing
22 in such position that the opening of the trans-
verse bore 31 is adjacent the bore 24 of the boss
23, and the cable 25 is inserted into the bore 31.
The electrode extension 10a is then inserted into
the bore 20 and pushed or screwed into the cahle
25 50 as to pierce the insulation of said cable
thereby coming into electrical contact with the
stranded wire 31. This latter assembly is placed
over the insulator 11 with washer 36 interposed
therebetween and secured to sleeve 15 by tele-
scoping the lower portion of the casing 22 over
said sleeve and forcing said casing downward un-
til indentation 27 engages groove 28, thereby
clamping the shield to the body of the plug, caus-
ing the pin 10% $o enter the bore in electrode 10
te make an electrical connection between the
spark plug and the ignition cable, and holding
the insulator 29 firmly in position with the insu-
lator 11.

There is thus provided a novel spark plug struc-
ture including a shield, which may be easily and
quickly assembled and disassembled and which is

adapted for use with any type of internal com- 3

bustion engine, preferably on aircraft, where high
frequency discharges of the spark plug produce
undesirable interference with other electrical
equipment, such as radio receivers, for example.
The shield constitutes a part of the spark plug
structure and is light in weight, relatively inex-
pensive to manufacture, and comprises a mini-
mum of parts (namely two), each of which is
easily separabie from the other parts of the plug
structure for inspection or replacement. Ade-
quate means are provided for thoroughly insulat-
ing the positive electrode of the spark plug from
the metallic parts of the shield, thus providing
for electrical shielding without impairing the
charge-ignition function of the spark plug.

From actual use of this shield, it has been
found that a cooler spark plug is obtained, the
large metallic surface offering greater opportu-
nity for dissipation and conduction of heat away
Irom the hotter portions of the spark plug, and
the apertures 17a affording a circulation of air
around the insulator il. The novel spark plug
disclosed herein permits the ignition cable to en-
ter the shield thereof and to be connected to the
spark plug terminal in a horizontal plane and
also provides that the shield may be rotated about
the longitudinal axis of the plug, circumferential
slippage taking place between the metallic cas-
ing 22 and the sleeve 15, thus enabling the cable
to be adjusted to any angular position and to
avoid the necessify for sharp bends therein, which
are well-known to be conducive to insulation fail-
ures. The manner of mechanically and electri-
cally connecting the cable to the spark plug is
extremely simple and efficient.

It will be obvious that the invention is not lim-
tted to the form described and illustrated in the
drawing, but is capable of a variety of mechan-
ical embodiments. Various changes may be made
in the form, details of construction, and arrange-
ment of the parts, without departing from the
spirit of the invention, and reference is there-
fore to be had to the appended claims for a defi-
nition of the limits of the invention.

8

5

110

115

120

125

138

140

45



10

15

20

25

30

35

40

45

50

60

65

11,962,068

What is claimed is:

1. An ignition device comprising in combina-
tion, a spark plug- structure including a mem-
ber arranged for attachment to a cylinder of an
engine and having an electrode therein; a co-
operating electrode assembly fitted within said
member and comprising an electrode surrounded
by an insulator having a cylindrical central por-

tion, a frusto-conical portion adjacent to the
sparking end of said second electrode, and a frus-

to-conical recess at the other end, said electrode
having a removable extension one end of which
is pointed for piercing a cable, a second insulator
provided with a conical projection -adapted to
fit within the recess of said first insulator and
having a longitudinal bore extending there-
through for receiving said extension and a trans-
verse bore intersecting said first bore arranged for
the reception of an insulated ignition cable, means
for holding said first insulator within said body
portion of the plug, shielding means for the plug
adapted to frictionally engage said last-men-
tioned means and to fit over said second insulat-
ing member for holding the latter in assembled
relation with the first insulating member, said
shielding means being adapted for rotation about
the longitudinal axis of said plug and an insulat-
ed ignition cable extending into the transverse
bore of said second insulating member through
said shielding means and in electrical contact
with the electrode extension.

9. An ignition device comprising in combina-
tion, a spark plug structure including a shell ar-
ranged for attachment to a cylinder of an engine
and having an electrode, a cooperating electrode
assembly carried by said shell and including a
second electrode adapted to form a spark gap

“with said first electrode, a shield surrounding the

upper portion of said shell and means adapted
for frictional engagement with said shield and
threaded engagement with said shel! to complete
the shielding of said plug structure. :

3. A spark plug structure comprising a mem-

"ber arranged for attachment to a cylinder of an

engine and having an electrode therein, a co-
operating electrode assembly including a second
electrode adapted to form a spark gap with said
first electrode and a pair of insulators one of
which carries said second electrode, the other of
which is adapted to form a bafle with the first
insulator and to receive an jgnition cable in a
transverse bore formed therein, and a removab’e
extension on said second electrode, said extension

“having one end thereof projecting into said cable.

at a right angle to the axis thereof and intermedi-
ate the ends of said transverse bore.
4. A spark plug structure comprising a member

arranged for attachment to a cylinder of an

engine and having an electrode therein, a co-
operating electrode assembly including a second
electrode adapted to form a spark gap with said
first electrode. and a pair of insulators one of
which carries said second electrode and the other
of which is apertured transversely to receive an
ignition cable for connection te said second e’ec-
trode, a longitudinally extending aperture in said
second insulator, and a piercing member extend-
ing through said longitudinal aperture to engage
said cable laterally, said piercing member being
in contact with said second-named electrode at
its other end.’ _

5. A spark plug structure comprising a mem-
ber arranged for attachment to a cylinder of an
engine and having an electrode therein, a co-
operating electrode assembly including a second

3

electrode .adapted to form a spark gap with said
first electrode and a pair of insulators one of
which carries said second electrode and the other
of which is apertured transversely to receive an
ignition cable for connection to said second elec-
trode, a 'longitudinally extending aperture in
said second insulator, and a piercing member ex-
tending through said longitudinal aperture to
engage said cable laterally.

6. A spark plug structure comprising 2 member
arranged for attachment to a cylinder of an

engine and having an electrode therein, a cooper-’

ating electrode assembly including a second elec-
trode adapted to form a spark gap with said first
electrode and a pair of insulators one of which
carries said second electrode and the other of
which is adapted to partially fit within the first
insulator to form a baffle and provided with a
transverse bore to receive an ignition cable for
connection to said second electrode, means for
holding said first insulator in operative relation
with the first mentioned member, and a remova-
ble extension on said second electrode, said ex-
tension having one end thereof projecting into
said cable at a right angle to the axis thereof and
intermediate the ends of said transverse bore.

7. A spark plug structure comprising a mem-
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per arranged for attachment to a cylinder of an

engine and having an electrode therein, a co-
operating electrode assembly including a second
electrode adapted to form a spark gap with said
first e'ectrode and a pair of complementary insu-
lators adapted to partially fit one within the other
to form a baffle, one of said insulators constitut-
ing a support for said second electrode and the
other being provided with a transversely dis-.
posed bore for the reception of an insulated igni-
tion cable for connection to said second electrode,
a Sleeve adapted for engagement with said first
mentioned member and having an inturned annu-
lar lip or flange for engagement with a shoulder
on said first insulator for holding the latter firm-
1y in position, and an electrical shield adapted for
frictional engagement with said sleeve to Thold

said second insulator in operative relation with

the first insulator; thereby forming a unitary
structure which may be easily and quickly assem-
bled and disassembled. »

8. An ignition device comprising in combina-
tion, a spark plug structure including a member

_arranged for attachment to a cylinder of an en-

gine and having an electrode therein, a cooperat-
ing electrode assembly including a second elec-
trode adapted to form a spark gap with said first
electrode, and a pair of insulators one of which

carries said second electrode, the other of which
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is adapted to form a baffle with the first insulator .

and to receive an ignition cable in a transverse
bore thereof, and an extension on said second
electrode, said extension having one end thereof
projecting into said cable at a right angle to the
axis thereof and intermediate the ends of said
transverse bore.

9. A spark plug structure comprising a member
arranged for attachment to a cylinder of an en-
gine and having an electrode therein, a cooperat-
ing electrode assembly including a second . elec~
trode adapted to form a spark gap with said first
electrode and a pair of insulators one of which
carries said second electrode and the other of
which is adapted to form a baffle with the first
insulator and to receive an ignition cable for con~
nection laterally to said second electrode, means
for holding said first insulator in operative rela-
tion with the first mentioned member, and an
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electrical shield adapted for frictional engage-
ment with said last mentioned means to hold said
second insulator in operative relation with the
first insulator, thereby forming a unitary struc-
ture which is adapted for quick assembly and
disassembly.

10. A spark plug structure comprising 8 mem-
ber arranged for attachment to & cylinder of an
engine and having an electrode therein, a co-
cperating electrode assembly including a sec-
ond electrode one end of which is adapted to
form a spark gap with said first electrode and
the other end of which is counterbored, a ter-
minal extension for said second electrode pro-
vided with g sharp taper at one end for piercing
an ignition cable and with g pin at the other
end fcr insertion into said counterbore, a pair
of insulators one of which surrounds and sup-
ports said second electrode, and the other of
which is provided with g longitudinal bore for
receiving said electrode terminal extension and
with & transverse bore for receiving an ignition
cable, a sieeve threaded internally for engage-
ment with the first mentioned membper and hav-
inz an inturned annular iip or flange adapted to
engage a shoulder on the first insulator for hold-
ing the latier frmly in position, and a metallic
electrical shield adapted for sliding frictional
engagement with said sleeve to hold said second
insulator in operative relation with the first in-
sulator, thereby forming & unitary structure
which may be quickly assembled and disassem-
bled and providing angular adjustment of the
structure tc receive 2 cable from any direction
in & plane perpendicular to the longitudinal
axis of the plug.

ii. An ignition device comprising in combing-
tion, & spark plug structure including a member
arranged for attachment to an engine cylinder,
an electrode assembly fitted within said member
and comprising a centrally disposed electrode
haying a removable extension, an insulator hay-
ing & longitudinal bore extending therethrough
for receiving said extension, and a transverse
bore intersecting said first bore and arranged
for reception of an insulated ignition cable, and
a poinfed end on said extension adapted to pierce

- g£aid ignition cahle laterally.
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12. A spark plug structure comprising a mem-
ker mounted for attachment to g cylinder of an
engine and having an electrode therewithin, a
second electrcde adapted to cooperate electri-~
cally with said first electrode, a body of insulat-
ing material surrounding said second electrode,
& metallic sleeve held fast to said first named
member, means integral with saig sleeve for
heolding said' insulating body in position within
sald first named member and a metallic shield-
ing element surrounding the upper portion. of
said insulating body but spaced therefrom, said
shielding element being formed at its lower end
for frictional engagement with said metallic

sleeve.

13. A spark plug structure comprising a shell
mounted for attachment to a cylinder of an en-
gine and having an electrode therewithin, a
second electrode adapted to cooperate electri-
celly with said first electrode, g body of insulat-

.for electrical

1,062,968

ing material surrounding said second electrode,
& metallic shielding element surrounding the
upper portion of said insulating body, said shield-
ing element being of a diameter considerably
l1arger than the diameter of that portion of the
insulating body which it surrounds, a second body
of insulating material interposed between said
first named insulating body and said shielding
element, and means for operatively connecting
sald shielding element with said shell, said last
named means also serving to maintain said first
named insulating body in proper position with
respect to said shell and second electrode.

14, A spark plug structure comprising & mem-
ber mounted for attachment to a cylinder of an
engine and having an electrode therewithin, a
second electrode adapted to cooperate electri-
cally with said first electrode, a body of insulat-
ing material surrounding said second electrode,
& metallic shielding element surrounding the
upper portion. of said insulating body, said shield-~
ing element being of g diameter considerably
larger than the diameter of that portion of the
insulating body which it surrounds, and a sec-
ond body of insulating material interposed be-
tween said first named insulating body and saiz
shielding element, and means including a sleeve
threadedly engaging said shell, and frictionaliv
engaging said shielding element for holding saic
first named insulaiing body against displacement
with respect to said eiectrode and shell,

i3. An ignition device comprising in combi~

nation, a spark plug structure including a mem-
ber arranged for aitachment to a cylinder of
an engine and having an slectrode therein; &
cooperating electrode surrounded by an insula-
for having a recess at one end, said second elec-
trode having an extension one end of which is
pointed for piercing a cable, a second insulator
provided with & projection adapted to fit within
the recess of said first insuiator and having a
longitudina! bore extending therethrough for
receiving said extensionand g, transverse hore
intersecting said first bore, and an insulated igni-
tion: cable extending into said transverse bore
contact with the electrode exten-
sion.

16. A spark plug structure comprising & mem-
ber arranged for attachment to 2 cylinder of an
engine and having an electrode therein, s sec-
ond electrede adapted to form g spark gap with
said first electrode, and a pair of insulators one
of which carries said second electrode, the other
of which is adapted to receive an ignition cable
in a transverse bore formed therein, said second
electrode having one end thereof projecting into
sald cable at a right angle to the axis thereof.

17. A spark plug structure comprising & mem-
ber arranged for attachment to a cylinder of an
engine and having an electrode therein, a sec-
ond electrode adapted to form g spark plug gap
with said first electrode, an insulator which is
adapted to receive an ignition cable in g trans-
verse bore formed therein, and a removable ex-
tension on said second electrode having one end

-thereof projecting into said cable at a right an-

gle to the axis thereof.
EDWARD B. NOWOSIELSKT.
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