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This invention relates to ignition apparatus
for internal combustion engines, or the like, and
more particularly to a radio shielded spark plug
and transformer coil unit adapted for use in an
ignition system.

Cne of the objects of the present invention is
to provide a novel simplified unit wherein a high
frequency transformer coil is mounted in and
electricelly connected with a radio shielded spark
plug.

Another object is to provide a small compact
unit of the above character which is durable and
reliable in operation.

Still another object is to provide a novel igni-
tion coil which is adapted to withstand the high
temperatures which exist in the shielding barrel
of a radio shielded spark plug during engine
operation.

A further object is to provide a novel ignition
coil of small size which may be incorporated in a
standard shielded spark plug without making
material alterations in the structure of the spark
plus.

A still further object is to provide a novel unit
for use in an ignition system of an internal com-
bustion engine whereby the necessity for radio
shielding of high voltage conductors is reduced
10 & minimum.

Another object is to provide a novel spark plug-
coil unit of the above character which is so con-
structed that the coil unit may be removed and
renewed with comparative ease.

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 accompany-
ing drawing. It is to be expressly understood,
however, that the drawing is for the purpose of
illustration only and is not intended to define the
limits of the invention, reference for this latter
purpose being had primarily to the appended
claims.

The single figure illustrated in the drawing is
a longitudinal sectional view of one form of de-
vice embodying the present invention.

The single embodiment of the invention illus-
trated in the drawing, by way of example, in-
cludes a radio shielded spark plug of the ceramic
insulated type now in common use on aircraft
and similar engines throughout the world. The
particular spark plug shown is more fully dis-
closed in the copending application of Tullio
Tognola, Patent No. 2,453,048, filed July 13, 1943,
In the form shown, the spark plug per se com-
prises a tubular metallic shell 10 which is ex-
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ternally threaded at {1 for cooperation with a
threaded opening in an engine cylinder (not
shown) in the manner well understood in the art.
The internal wall of shell (0 is preferably pro-
vided with a tapered wall portion {2 for suitable
cooperation with other parts in supporting the
center electrode assembly in a manner which will
more Tully appear hereafter. A ground electrode
i3, which may be of any suitable known construc-
tion, is secured in the lower or inner end of shell
{9 by means of silver solder or any other suitable
means.

Ground electrode i3 is in cooperative spark gap
relation with the enlarged head portion (4 of a
center electrode {5 which constitutes part of the
conducting means mounted in the differential
bore (8, 7 of a ceramic or like insulator i3 for
conducting high tension electrical current there-
through. The upper end of spindle (9 of the
center electrode 15 may be provided with one or
more annular grooves or equivalent deformations
which are engaged by a rigid insulating com-
pound or cement 28 whereby the center electrode
is held within the bore of insulator 18. Em-
bedded in filling material 28 and held thereby
within the outer end of enlarged bore {5 of the
insulgtor is a metallic terminal plug 21. For a
purpose to hereinafter appear, plug 21 preferably
consists of magnetic flux conducting metal and,
if desired, may be of a laminated construction,
although the same is not so shown. The inner
adjacent ends of terminal plug 2 and spindle 18
are preferably electrically connected by a fine
wire conductor 22 which is also embedded in fill-
ing compound 28 which serves to seal the bore of
the insulator against the leakage of gases from
the engine cylinder.

The above described center electrode assembly
of the spark plug is mounted in shell I8 in any
suitable known manner so as to prevent the
leakage of gases from the engine cylinder be-
tween insulation {8 and the shell. In the form
shown, the mounting of the center electrode as-
sembly is effected by wedging a sleeve 23 of rela-
tively soft metal such as copper between the insu-
lator {8 and tapered wall 12 in shell 18, If de-
sired, the outer wall of insulator {§ may also be
provided with a slight taper which will tend to
prevent movement thereof by the pressure of the
gases within the engine cylinder. Extending up-
wardly from shell 10 is a metallic shielding barrel
24 which may he operatively secured to said shell
in any suitable manner or integral therewith, as
shown., The inner diameter of said barrel is
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larger than the inner diameter of shell {8, there-
by forming an internal shoulder 25.
A novelly constructed coil unit is slidably
‘mounted in barrel 24 around the above-described
center electrode unit and is connected with the
conduceting means or center electrode {5, 21 in
& novel manner without materially increasing the
- diameter and length of the shielding barrel as
_used today on standard shielded spark plugs. In
the form shown, the coil unit comprises a rigid
insulating member 26 which has a recess 27 ift
one end thereof for slidably receiving the upper
end of the center electrode assembly. Tightly
iitted or otherwise suitably seeured within recess
27 is & core 28 of magnetic flux conducting mate
rial, such as magnetic steel. The core 28 is pre;-
elably a laminated structurve. If desired, said
laminated core may be supplemented by a tubu-
lar metallic core member 29 which, if desired, may
be formed of several turns of magnetic sheet
metal. The lower end of core member or sleeve
29 is teriminated a safe distance from the
grounded mietallic parts of the spark plug to avoid
danger of flashovers and, hence, spark plug fail-
urs. Addmonally, it is de51rab1e to coat core
member 2§ with a thin layer of insulation, such
as énamel. As pointed out above, the terminal
meinber 2t of the spark plug may be made of
_magnetic flux conducting material and, hence,
may serve as a Coil core or as a supplement to
cithier ¢r both of the core structures 28 and 29.

Rigid insulating member 28 is preferably pro

vided with external flangés at opposite enda
uhereox and the secondary winding 38 of an igni-
tion coil may be wound on said member between

said flanges, the high potential layer of the wind-

' ing being adjaeent the surface of the insulating
member or spool. The successive layers of the
secondary winding may be insulated from one
another angd the outer layer may have an insu-
lating covering 3§ made of any suitable heat re-
sisting insulating material. One suitable insulat-
ing material for forming these layers of the coil
is & woven fabric made of fine glass fibers and

. impregnated with @n insulating compound such
as silicon. )

Surrounding secondary winding 88 is a pri-
mary winding 22, one end of which may be con-
nected as at 33 to the low potential end of sec-
ondary winding 83. The same end of the primary
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winding may be connected by means of a lead 34

to a terminal 83 suitably secured, such as by
ceiment, in the upper end of insulating member
28, said lead extending through a radial passage
36 in said insulating meémber. The cther end
of the primary winding is grounded through the
spark plug shell {3, 24 as shown diagrammati-
cally at 87. In actual practice, it is preferable
to attach the grounding wire to the spark plug
shell at 87’ wheh the clostié member to be here-
inafter described is inserted in barrel 24. The

113}

other cr high potential end of secondary winding

33 15 connected by means of a lead 38 to core 28
which is in turn connected by means of a resilient
coil spring €6 to the center electrode conducting
‘means 15, 2 within insulator {8, Conductor §8
preferably extends through 2n opening in the
ws..ll of insulating member 26 and is thereby kept
-a safe distance from any grounded part of the
spark plug. ‘When currént from a suitable source
is fed through primary. winding 32, changes in
-said cutrent will cause current to be induced in
secondary winding 28 at relatively high voltage
and, henee, ¢ ¢ g spark between the electrodes
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13 and {4 for a purpose well understood in the
art.
Surrounding coil &8, 32 is a sleeve 40 of magnetic
1uz conducting material. Sleeve 48 is preferably
split in the longitudinal direction on the line of
the section of Fig, i, thereby preventing the loss
of energy in the form of eddy currents around
the ccil. Sleeve &0 gerves as a path of magnetic
flux around the coil windings, thereby supple-

b menting the cove structure 21, 28, 29. Sleeve 48

i preferably 1‘15h‘_utea from primary winding 30
by means of & thin layer of insulation which may
be of the sams character as that used in sepa-~
rating the layers of secondary winding 25. A sim-
ilar layer of insulation 41 is internosed between
sieeve 48 and the inner surface of barrel 24, this
layer extending from one end of the barrel to the
cther.

The novel coil unit deseribed above may be held
in place within barrel 28 with spring 38 under
compression by means of a tubular adaptor or
closure member 42. This member is provided
external flange which engages a shoulder
43 in barrel 24 and is held in place by spinning
the upper edge of the barrel inwardly into over-
lapping relation with said flange.  The joint be-
tween barrel 24 and member 42 may be made

weather tight such as by scldering the samée with

ne
ers

siiver solder. Threads 446 are provided on the
auter surface of member 42 for receiving the

,hieiding conduit of a supply cable which may,
in turn, be provided with a terminal adapted to
engage terminal 85. The shielded input or supply
cable may be of standard well known construction.

Either before or after closure member 82 is
secured in place, the space around and within
the zbove-described coil unit is preferably, but
not necessarily, filled with a suitable insulating
comnpound, such as polymerized cashew-nut-shell
oll, and a drying agent as disclosed in Tognola
U. 8. Patent IMNo. 2,348,427, This compound, or
other similar wmpound.,, may be. injected into
the space within barrel 24 in liquid form and
caused o set as a soiid mass of resilient non-

moldable material. In its liquid form, the com-
pound may be inserted under pressure affer evac-
uating the spark plug barrel. Some of the Alling
compound is iilustrated in the drawing at 45 bui
all ¢f the spacss are not shown as being filled
since such a showing would tend to obacure other
structural features of the unit.

There is thus provided a novel spark plug and
ignition -coil unit which is simple and compaet
and may be used in the place of spark plugs em-~
bodied in engines already designed and built.
When the novel unit provided is incorporated
in g low voltaze distribution ignition system all
Pugh VOIL"Oe leads will be eliminated and, hence,
the radio shielding requirements will be reduced
0 g minimum. Additionally, the possibilities of
ignition failures, especially those caused by flash-
overs at high ait itudes, will be minimized.

Although only a-single embodiment of the in-
venticn is illustrated and deseribed in the accom-
panymg drawings and the foregoing specification,
it is to be expressly understood that the same is
not limited thereto. For example, the spark plug
portion of the unit may vary widely in construc-
tion and the type of material émployed. Various
other changes, partictlarly in the design and ar-
rangement of parts illustrated and in the com-
positiens mentioned as being suitable without
departing from the spirit and scope of the inven-
tion as the same will now be understood by those
skilled in the art. Fo*' a, definition -of -the limits
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of the invention, reference is had pnmarily to
the appended claims.

What is claimed is: .

1. In ignition apparatus of the class descnb d,
a tubular shell having a tubular shielding barrel
extending therefrom, a center electrode assem-
bly including a center electrode and insulating
means therefor mounted in said shell and ter-
minating -intermediate the ends of said barrel,

a transformer coil -unit in said barrel, said unit 1
comprising a spool of rigid insulating material.

having. external flanges at opposite ends thereof
and an axial recess in one end thereof for re-
ceiving the end of said assembly, a laminated core

of magnetic material filling the inner end of said

recess, a secondary winding on said spool be-

tween sald flanges, a primary winding on sald.

secondary winding, a split sleeve of magnetic
material around said windings, an insulating
sleeve surrounding said sleeve, means for ground-
ing said windings, means extending through the
wall of said speol for connecting said secondary
winding to said core, resilient means for electri-
cally connecting said core and electrode when
said unit is inserted into said barrel, a terminal
in the end of said spool opposite said recess, means
connecting said primary winding to said terminal,
means secured in the open end of said barrel for
holding said unit in said barrel, and insulating
means filling the spaces in said barrel around said
unit and assembly.

2. In ignition appam‘cus of the class described,
a tubular shell having a tubular shielding barrel
extending therefrom, a center electrode assembly
including a center electrode and insulating means
therefor mounted in said shell and terminating
intermediate the ends of said barrel, and an
ignition coil unit slidably mounted in said barrel,
said unit comprising a rigid insulating member
having an axial recess in one end thereof for re-
ceiving the end of said assembly, a core magnetic
material in said recess, primary and secondary
windings on said insulating member, a terminal
in the end of said insulating member opposite
said recess, means connecting said primary wind-
ing to said terminal and means including resilient
means for connecting said secondary winding to
said electrode when said unit is inserted in said
barrel.

3. In ignition apparatus of the class described,
a tubular shell having a tubular shielding barrel
extending therefrom, a center electrode assembly
including a center electrode and insulating means
therefor mounted in said shell and terminating
intermediate the ends of said barrel, and an igni-
tion coil unit in said barrel, said unit comprising
a rigid insulating member having an axial recess
in one end thereof for receiving the end of said
assembly, a core of magnetic material in said re-
cess, primary and secondary windings wound on
said insulating member, a split sleeve of mag-
netic material surrounding said windings, an in-
sulating layer surrounding said split sleeve and
means for operatively connecting the high poten-
tial end of said secondary winding to said elec-
trode.

4. In ignition apparatus of the class described,
a tubular shell having a tubular shielding barrel
extending therefrom, a center electrode assembly
including a center electrode and insulating means
therefor mounted in said shell and terminating
intermediate the ends of said barrel, and a trans-
former coil unit adapied to be slidably inserted
into said harrel, said coil unit comprising a rigid
insulating member having an axial recess in one
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5. and-extends beyond an i

6.
end thereof for receiving the end of said-assem-
bly;-a core of magnetic material in said recess, .
electrically conductive resilient means interposed
hetween said core and said electrode, primary and

" secondary windings on said insulating member, g

sleeve of magnetic material around said wind-
ings, insulating means between said sleeve and
said barrel, means electrically connecting said
secendary winding and said resilient means, a -

-terminal in the end of said insulating member

opposite said recess and means connecting said
vrimary winding to said terminal.

5. An ignition unit comprising a spark plug of
the type wherein a shielding barrel surrounds
nsulated center electrode,
an ignition coil unit comprising primary and
secondary windings on rigid insulating means
having a recess in one end thereof for receiving
the engd of said insulated electrode, and means
for conmnecting the high potential end of said
secondary winding to said electrode.

6. An ignition unit comprising a spark plug of
the type wherein a shielding barrel surrocunds and
extends beyond an insulated center clectrode, an

5 ignition coil unit in said barrel comprising a rigid

insulating member having a recess therein for
receiving the end of said insulated electrode, pri-
mary and secondary windings on said insulating
member, a metallic core in said recess, and means
for operatively connecting the high potential end
of said secondary winding to said electrode.

7. An ignition ceil unit comprising a spark plug
of the type wherein a shielding barrel surrounds
and extends beyond a center electrode assembly

5 including a center electrede and insulating means

therefor, and an ignition coil in said barrel com-
prising primary and secondary windings wound
on & rigid insulating member having a recess in
one end thereof for receiving the end of said as-
sembly, a terminal in the end of said member
opposite said recess, means connecting the pri-
mary winding to sald terminal and means for
connecting the high potential end of said secon-
dary winding to said electrode.

8. In an ignition coil unit, a spark plug of the
type wherein a tubular shielding barrel surrounds
and extends beyond a center electrode assembly
comprising a center electrode and insulating
means therefor, and an ignition coil in said bar-
rel comprising a rigid insulating member sur-
rounding the end of said assembly, a core of
magnetic material in said member, primary and
secondary windings wound on said member, g
split sleeve of magnetic material around said
windings and insulating means interposed be-
tween said sleeve and said barrel.

9. An ignition coil unit comprising a rigid in-
sulating member having external flanges at op-
posite ends thereof and a recess in one end there-
of, a core of magnetic material in said recess,
primary and secondary windings wound on said
membper between said flanges, a split sleeve of
magnetic material surrounding said windings,
insulating means around said sleeve, a terminal
in the end of said member opposite said recess,
means connecting said primary winding to said
terminal, and means extending through the wall
of said recess for connecting said secondary
winding to said core,

10. An ignition coil unit comprising a rigid
insulating member having a recess in one end
thereof, a terminal in the other end of said mem-
ber, a core of magnetic material in said recess,
prrimary and secondary windings wound on said
member, means connecting said primary winding
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t0:said terminal, and means: conneeting: the high

potential end of said secondary winding to said

core; :
1L, An Ignition unit' comprising a. spark plug:

of the type wherein a shielding barrel surrounds,

and: extends beyond a center electrode assembly

. ingluding tubular insulating means snd metajlic
condueting means in said insulating means, at.

least a portion of said conducting means eon-
sisting: of -magnetic metal, an ignition coil in
said. barrel comprising primary and secondary
windings wound .on a rigid insulating member
having a recess.in one end thereof for receiving

. the:-end of said assembiy, and means connecting
the high potential end of said secondary winding: 15

to: sgid conducting means:

12, In ignition apparatus of the class described;
a tubular metallic shell, a. center electrode: as-
sembly- including tubular insulating means and
conducting means therein mounted in said shell
and terminating intermediate the ends thereof,

‘& portion of said cenducting means in the end
- of said assembly within said shell' consisting of

magnetic flux conducting metal, and an ignition
coil unit- in said shell comprising primary-and:
secondary windings surrounding ssid flux: con-.
ducting: porfion of said condueting means.

13. ‘A transformer comprising telescoped:tubu-

lar insulators; transformer windings: about: one.

of said insulators, and a transformer: core com-
prising a metallic sleeve between said- insulators.

14, An ignition unit comprising: telescoped
tubular. insulators, electrically connected: con-
ducting means: within said insulators: constitut-
ing a.-transformer core, and transformer wind-

5

10.

2

3

3

ings:.carried: by one of said insulators: and con-
nected to the high tension end: of said: core.

15. An ignition unit comprising telescoped
tubular insulatoers, a. conducting body  mounted
within. each: of said insulators; said: bodies being
elecirically inierconnected, and transformer
windings carried: by one of said insulators: and:
encireling said: bodies: whereby said bodies tend.
to act as: a core for the transformer coil

16. An: ignition. unit. comprising telescoped.
tubuler insulators: separated by a sleeve: of con-
ducting; material, electrically cannected: conduct=
ing: means within: said: insulators: and. connected.
with: sgid: sleeve. to- constitute a. transformer: core:
and: a_conductor; and transformer windings: car=

© ried: by one: of said: insulators: and connected
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al:the. high. tension: end to said:. core..
MORGAN G, WEATHERILY..
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