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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. 
One of the objects of the present invention is 

to provide a novel simplified unit wherein a high 
frequency transformer coil is mounted in and 
electrically 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 
plug. 
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 
to a ninimum. 
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 to which is ex 
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ternally threaded at for cooperation with a 
threaded opening in an engine cylinder (not 
shown) in the manner well understood in the art. 
i? he 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 
imore fully appear hereafter. A ground electrode 
E3, which may be of any suitable known construc 
tion, is secured in the lower or inner end of shell 

by naeans of silver solder or any other suitable 
63S. 

Ground electrode i3 is in cooperative spark gap 
relation. With the enlarged head portion 4 of a 
center electrode i5 Which constitutes part of the 
conducting means mounted in the differential 
bore S, it of a ceramic or like insulator 3 for 
conducting high tension electrical current there 
through. The upper end of spindle 9 of the 
center electrode 5 may be provided with one or 
more annular grooves or equivalent deformations 
which are engaged by a rigid insulating com 
pound or cement 20 whereby the center electrode 
is held within the bore of insulator 8. Em 
bedded in filling material 2 and held thereby 
within the outer end of enlarged bore 6 of the 
insulator is a metallic terminal plug 21. For a 
purpose to hereinafter appear, plug 2 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 i and Spindle 9 
are preferably electrically connected by a fine 
Wiie conductor 22 which is also embedded in fill 
ing compound 20 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 9 in any 
suitable known manner so as to prevent the 
leakage of gases from the engine cylinder be 
tween insulation 3 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 f2 in shell . If de 
sired, the outer wall of insulator AS 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 iO is a metallic shielding barrel 
24 which may be 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 , there 
by forming an internal shoulder 25. 
A novelly constructed coil unit is slidably 

Inounted in barrel 24 around the above-described 
Center electrode unit and is connected With the 
conducting means or center electrode 5, 2 in 
a 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-2 in 
one end thereof for slidably receiving the upper 
end of the center electrode assembly. Tightly 
fitted or otherwise suitably secured within recess 
27 is a core 28 of magnetic flux conducting mate 
rial, such as magnetic steel. The core 28 is pref 
erably a laminated structure. If desired, said 
iaiihinated core may be supplemented by a tubu 
lar metallic core member 23 which, if desired, may 
be formed of several turns of magnetic sheet 
metal. The lower end of core member or sleeve 
29 is terminated a safe distance from the 
grounded inetallic parts of the sparkplug to avoid 
danger of fiashovel's and, hence, spark plug fail 
uré. Additionally, it is desirable to coat core 
member 29 with a thin layer of insulation, such 
as enamel. As pointed out above, the terminal 
Saeinber 2 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 
either Cr both of the core structures 23 and 29. 

Rigid insulating in ember 26 is preferably pro 
vided with external flanges at opposite ends 
thereof and the Secondary Winding 3 of an igni 
tion coil may be wound on said member between 
said flanges, the high potential layer of the wind 
ing being adjacent the surface of the insulating 
member or spool. The successive layers of the 
secondary winding may be insulated from one 
another and the outer layer may have an insu 
lating covering 35 made of any suitable heat re 
sisting insulating material. One suitable insulat 
ing material for forming these layers of the coil 
is a woven fabric made of fine glass fibers and 
impregnated with an insulating compound such 
as silicon. W 
Surrounding secondary winding 3G is a pri 

mary winding 32, one end of which may be con 
nected as at 33 to the low potential end of sec 
Ondary winding 38. The same end of the primary 

i. 

() 

4. 
;3 and if for a purpose well understood in the 
art. 
Surrounding coil 3, 33 is a sleeve 3 of magnetic 

it: conducting material. Sleeve it is preferably 
split in the longitudinal direction on the line of 
the section of Fig. i., thereby preventing the iOSS 
of energy in the form of eddy currents around 
the coil. Sieeve if serves as a path of magnetic 
fiux around the coil windings, thereby supple 

i) Ghenting the coie structure 2, 28, 29. Sleeve 48 
is prefei'ably insulated frolin primary Winding 30 
by neans of a thin layer of insulation Which may 
be of the sale character as that used in Sepa 
rating the layers of seconda:'y Winding 35. A sin 

i; ilar layer of insulation is is interposed between 
seeve and the inner surface of barrel 24, this 
ayer extending from one end of the barrel to the 
Cther. 

itle ovel coil unit described above may be held 
in place within barrel 2. With Spring 33 under 
coinpression by means of a tubular adaptor or 
ciosure member 2. This member is provided 

- With an exterial fange which engages a shoulder 
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winding may be connected by means of a lead 34 
to a terminal 35 Suitably Secured, such as by 
cement, in the upper end of insulating member 
26, said lead extending through a radial passage 
35 in said insulating member. The other end 
of the primary Winding is grounded through the 
spark plug shell 8, 24 as shown diagrammati 
cally at 3. In actual practice, it is preferable 
to attach the grounding wire to the spark plug 
shell at 32 when the closuremember to be here 
in after described is inserted in barrel 25. The 

55 

other or high potential end of secondary winding 
33 is connected by means of a lead 38 to core 28 
which is in turn connected by means of a resilient 
coil spring 35 to the center electrode conducting 
means i 5, 2i within insulator 8. Conductor 38 
preferably extends through an opening in the 
wall of insulating member 26 and is thereby kept 
a Safe distance fronn any grounded part of the 
sparkplug. When current from a suitable source 
is fed through primary. Winding 32, changes in 
said current will cause current to be induced in secondary winding 33 at relatively high voltage 
and, hence, create a spark between the electrodes 

£3 in barrel 34 and is held in place by Spinning 
the upper edge of the barrel in Wardly into over 
apping relation with said flange. The joint be 
tween barrel 24 and member 32 may be made 
weather tight, such as by Soldiering the same With 
silver solder. Threads 34 are provided on the 

Surface of member 32 for receiving the 
shielding conduit of a supply cable which may, 
w in, be provided with a terminal adapted to 
engage terminal 35. The shielded input or Supply 
cable may be of standard Well known construction. 

Either before or after closure member 2 is 
Secuired in place, the Space around and Within 
the above-described coil unit is preferably, but 
not necessarily, filled with a suitable insulating 
coinpound, such as polynerized casheW-nut-shell 
oil, and a drying agent as disclosed in Tognola, 
U. S. Patent No. 2,348,427. This compound, or 
other similar compounds, may be injected into 
the space within barrel 24 in liquid form and 
caused to set as a solid mass of resilient non 
moldable material. in its liquid form, the com 
poind may be inserted under pressure after evac 
Lating the Spark plug barrel. Some of the filling 
compound is illustrated in the drawing at 45 but 
all of the Spaces are not shown as being filled 
since such 3, showing would tend to obscure other 
structurai features of the unit. 

ihere is thus provided a novel Spark plug and 
ignition coil unit, which is simple and compact 
and Izaay be used in the place of Spark plugs em 
bodied in engines already designed and built. 
When the novel unit provided is incorporated 
in a low voltage distribution ignition system all 
high voltage leads will be eliminated and, hence, 
the radio shielding requirements will be reduced 
to a minimum. Additionally, the possibilities of 
ignition failures, especially those caused by flash 
overs at high altitudes, Will beniinimized. 
Although only a single embodiment of the in 

venticn is illustrated and described in the accom 
s 

0 
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panying drawings and the foregoing specification, 
it is to be expressly understood that the same is 
not limited thereto. For example, the sparkplug 
portion of the unit inay vary widely in construc 
tion and the type of material employed. Warious 
other changes, particularly in the design and ar 
rangement of parts illustrated and in the com 
positions 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. For a definition of the limits 
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of the invention, reference is had primarily to 
the appended claims. . . . . 
What is claimed is: 
i. In ignition apparatus of the class described, 

a tubular shell having a tubular shielding barrel 
extending therefrom, a center electrode assen 
bly including a center electrode and insulating 
means therefor mounted in said shell and tel 
minating intermediate the ends of said barrel, 
a transformer coil unit in said barrel, said unit 
comprising a spool of rigid insulating material. 
having external fianges 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 said flanges, a primary winding on said. 
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 spool 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 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 
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 adapted to be slidably inserted 
into said barrel, said coil unit, comprising a rigid 
insulating member having an axial recess in one 
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6, 
end thereof for receiving the end of Said assem 
bly; a core of magnetic material in said recess, 
electrically conductive resilient means interposed 
between said core and said electrode, primary and 
secondary windings on said insulating member, a 
sleeve of magnetic material around said Wind 
ings, insulating means between said sleeve and 
said barrel, means electrically connecting said 
secondary Winding and said resilient means, a 
terminal in the end of said insulating member 
opposite said recess and means connecting Said 
primary winding to said terminal. 

5. An ignition unit comprising a Spark plug of 
the type wherein a shielding barrel surrounds 

... and extends beyond an insulated 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 eind of said insulated electrode, and means 
for connecting 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 Surrounds and 
extends beyond an insulated center electrode, 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 
may and secondary windings on said insulating 
member, a metalic core in said receSS, and means 
for operatively connecting the high potential end 
of said secondary winding to said electrode. 

7. An ignition coil unit comprising a Spark plug 
of the type wherein a shielding barrel surrounds 
and extends beyond a center electrode assembly 
including a center electrode and insulating means 
therefor, and an ignition coil in said barrel com 
prising primary and Secondary Windings wound 
on a 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 said 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 therefoir, 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, a 
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 
member 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, 
primary and secondary windings Wound on said 
member, means connecting Said primary winding 
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to said terminal, and means connecting the high 
potential end of said secondary winding to said 
COe, - 

11. An ignition unit comprising a Spark plug 
of the type wherein a shielding barrel Surrounds 
and extends beyond a center electrode assembly 
including tubular insulating means and metailic 
conducting means in Said insulating means, at. 
least, a portion of said conducting means cons. 
Sisting of magnetic metal, an ignition coil in 
Said barrel coin.jprising 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: 
to Said conducting means. 

12. In ignition apparatus of the class described, 
a tubular metallic shell, a center electrode: aSr. 
sembly including tubular insulating means and 
conducting means therein mounted in said shell, 
and terminating intermediate the ends thereof, 
a portion of Said conducting 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 sui'rounding said flux: con 
ducting portion of said conducting means. 

13. A transformer comprising telescoped tubu 
lai' 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- 35 
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8. 
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 insulators, a conducting body mounted 
Within, each of Said, insulators, Said bodies being 
electrically interconnected, and transformer 
Windings carried by one of Said insulators; and 
encircling said bodies whereby said bodies tend. 
to act as a core for the transformer coil; 

16. An ignition unit comprising telescoped. 
tubular insulators. Separated by a sleeve; of cont 
ducting material, electrically connected conduct 
ing means within: said insulators and connected. 
With said 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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at the high, tension end, to Said, core. 
- MORGAN G. WEATHERLY. 
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