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This invention relates to ignition apparatus 
and more particularly to a combined spark plug 
and coil unit adapted for use in the ignition sys 
tem of an internal combustion engine. 
One of the objects of the present invention is 

...to provide a novel simplified ignition unit com 
prising a transformer and a spark plug. 
Another object is to provide a unit of the above 

character which is small and compact, and yet 
durable and reliable in operation. - 

... Still another object is to provide a novel 
ignition coil of small size which may be incor 
porated in a standardshielded spark plug by 
making a minimum number of alterations in the 
latter. ? ? 

. A further object-is-to-provide novel means for 
-connecting alow-voltage-supplylead to the termi 
inal of a sparkplug-through the medium of a high 
frequency transformer coil. . , 

: A still further object is to incorporate a trans 
; former coil in a shielded spark, plug in a novel 
"manner-so as-to-minimize danger of flashovers. 

Another object is to provide a novel ignition 
... coil-which will withstand-the high temperatures 
...to which it is Subjected in a shielded sparkplug. 

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 accompanying 
drawings. It is to be expressly understood, how 
ever, that the drawings are for the purpose of ill 

illustration only and are not intended to define the 
limits of the invention, reference: for this latter 
purpose being had primarily to the appended 
claims: - - 

In the drawings, wherein like reference char 
acters refer to like parts throughout the several 
views, 

Fig. 1 is a half sectional elevation view of one 
form of ignition unit embodying the present in 
vention; and, 

Fig. 2 is an enlarged scale detail view, partly 
diagrammatic, showing the coil of the unit of 
Fig. 1. 
The invention is illustrated in the drawings, by 

way of example only, as embodying a radio 
shielded spark plug of the type now in common 
use on aircraft and similar engines and more par 
...ticularly of the type disclosed in the copending 
application of Tullio Tognola, Serial No. 494,516, 
filed July 13, 1943, now Patent No. 2,453,049. In 
the embodiment shown, the sparkplug comprises 
a tubular metallic shell to which is externally 
threaded at it for cooperation with a threaded : 

13 Caims. (Cl.31.5-—57)? 
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lower end of shell ?o by means of silver solder or 
any other suitable means. 
Ground electrode f3 is in cooperative spark 

gap relation with the enlarged head portion 4 
of a center electrode 5 which constitutes part 
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of the conducting means mounted in the differ. 
ential bore... f6, fill of a ceramic or like insulator 
8 for conducting high tension electrical current 

therethrough. The upper end of spindle 9 of 
the center electrode is provided with one or more 
annular grooves or equivalent deformations 

- which are engaged by a solid insulating com 
pound or cement 20, whereby the center electrode 
is held in place. Embedded in filling compound 
20 and held thereby in a like manner is a termi 
rial plug. 2. The center electrode and plug 2 
are preferably electrically connected by a fine 
wire conductor 22. 
The center electrode assembly is preferably 

mounted in shell to in such a manner as to pre 
vent any gas leakage between insulator 8 and 
said shell. The mounting is effected by wedging 
a sleeve 23 of relatively soft metal, such as cop 
per, between a surface of insulator 8, that may 
be coated with a thin layer of powdered graphite 
or the like, and tapered wall 2 in shell O. The 
wall of the insulator may also be provided with a 
slight, taper. Extending upwardly from shell O 
beyond the end of insulator 8 is a metallic shield 

Spark plug now in common use. 

3ij ingbärrel 24 which may be integral with or other 
Wise operatively secured to the shell. The inner 
diameter of said barrel is preferably larger than 
the inner diameter of shell 0, thereby forming 
a shoulder 25. ?????????? ???? 
A novelly constructed transformer coil is 

mounted in barrel 24 in a novel manner and 
provision is made for connecting a shielded supply 
lead thereto without materially increasing the 
dimensions and size of standard.shielded aircraft 

? In the form 
shown, the transformer coil unit comprises a tu 

...bular core 26 of magnetic metal. This core pref 
erably but not necessarily consists of a few spiral 
turns of sheet metal, such as magnetic steel, 

5. forming a laminated tube which will extend over 
the upper end of insulator f8 into the annular 
Space between the insulator and barrel 24. 

opening in an engine cylinder (not shown). The 
bore through shell to is provided with a tapered 
wall portion - I 2. for a purpose to hereiniafter ap 
spear. A ground electrode 3 which may be of any 
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In order to guard against flashovers of high 
tension current, the ends of core 26 should be 
kept a safe distance from grounded parts of the 
spark plug. Additionally, the metal of said core 
may be coated with a thin film of suitable elec 
trical insulation, such as enamel. 
One or more layers. 27 of insulating material 

are placed or wound around core 26 and a sec 
sondary coil winding 28 is then applied thereto, 
the several layers of the coil winding. being sep 

's 

arated in a well known manner by layers of in 
sulating sheet material 27a. A primary wind 

suitable known construction is secured in the 60'ing 29, which may consist of a single layer, is 
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wound around the last insulated layer of the sec 
ondary winding and is in turn surrounded by an 
insulating layer or sleeve 30. Surrounding this 
latter layer and insulated from barrel 26 by a 
sleeve or layer 3 is a split sleeve 32 of magnetic 
metal which acts as a path for magnetic flux in . 
conjunction with core 26. Sleeve 32 is prefer 
ably split longitudinally, as at 32a, in order to 
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avoid a short circuit path for eddy currents . 
around the coil. If desired, insulating sheet 27a. 
may be a continuation of insulating sleeve or 
layer 27. This insulating sheet 27, 27 d is of Sub 
stantially uniform width and the lower edge. 
thereof engages an insulating washer 33 resting 
on shoulder 25. In the interest of clarity, all of 
the insulating layers are shown as single lines in 
Fig. 1 and some are so shown in the enlarged view 
of Fig. 2. 
The high potential end of secondary Winding 

28 is connected, such as by a thin Strip conductor 
34, to the spark plug terminal 2 in a manner to 
hereinafter appear. The inner or high potential 
layer of secondary winding 28 is kept relatively 
short so that it will be a safe distance from the 
grounded metallic parts of the structure and the 
length of the other layers are progressively in 
creased. This novel construction makes it pos 
sible to incorporate the necessary number of 
turns in the winding while keeping the turns 
which are at the highest potential at a safe dis- : 
tance from grounded parts of the unit. 
The end of the outer or low potential iayer of 

... the secondary winding 28 is connected to the 
adjacent end of primary winding 29, as at 35. 
Either end of primary winding 29 is connected to : 
an input terminal 36 to be hereinafter described 
and the other end thereof is connected to ground 
by connecting it to the barrel 24, as at 37, through 
a conductor 38. The spaces between the insulat 
ing layers 27, 27a, 30 and 3 and preferably the . 
entire. coil structure are impregnated or filled 
with a suitable insulating compound Such as 
polymerized cashew-nut-shell oil or the like. In 
the interest of clarity, this filling compound is 
not shown in the drawings. The filling or im 
pregnation of the coil unit may be done under 
vacuum or by pressure and vacuum means Well 
known in the art. The insulating layers 27, 2d. 
are preferably of a high heat resisting flexible 
sheet material, such as woven glass fibre cloth 
impregnated with a suitable insulating compound, 
such as silicon. Insulating layers 30 and 3 may 
be of the same material or any other suitable high 
heat resisting insulating material. 

Projecting into the upper end of the coil unit 
28, 29 is an insulating block 39 which has a flange 
which rests upon the upper end of insulating 
sheet 2, 27a. Molded or cemented into the inner 
end of block 39 is a terminal 40 to which con 
nector 34 may be permanently connected. A 
spring 4 or other suitable means may be pro 
Vided for connecting terminal 40 to terminal 2 
of the spark plug. The input terminal 36 is 
mounted in the outer end of block 39 and is con 
nected through a radial passage 42 by lead 43 
to the ungrounded end of primary winding 29. 
The coil assembly may be held in place in 

barrel 24 by a flanged tubular member 44. The 
flange of Said member rests on shoulder 45 in 
barrel 24 and the end of the latter peened or 
rolled inwardly over the flange. The joint is 
then soldered or made weather tight in some 
other Suitable manner. The outer end of mem 
ber 44 is externally threaded for receiving a 
shielding conduit for an incoming supply lead 

O 

30 
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Spark plug barrel. 

4. 
(not shown ) which may be of standard size and 
known construction. . . . : 

Either before or after adapter member 44 is 
Secured in place the Space within barrel 24 around 
and inside the coil unit may be filled with a Suit 
able insulating compotlind, such a polymerized 
ca.SheW-nut-shell oil and a drying agent as dis 
closed in Tognola, U. S. Patent No. 2,348,427. The 
compound should be so treated as to set from a 
liquid to a Solid mass of a resilient, non-moldable 
mixture. In its liquid form, the compound may 
be inserted by pressure after evacuating the 

Some of the proposed filling 
compound is illustrated at 46 but the entire space 
is not shown infilled condition since it would tend 
to obscure the remaining structure. In any event, 
the filling compound is not essential. 
There is thus provided a novel ignition unit 

Which is simple and compact--a novel unit which, 
when incorporated in a low voltage distribution 
ignition system, will eliminate all high tension 
leads, thereby materially reducing the possibili 
ties of ignition failures and the radio shielding 
requirements. A novelly wound transformer coil 
is also provided whereby the danger of flash 
overs within such a unit is minimized. Addi 
tionally, the novel unit.provided is not appre 
ciably larger than standard radio shielded spark 
plugs and may be used in lieu thereof on engines 
already designed and built. 
Although only a Single embodiment of the in 

vention is illustrated and described it is to be 
expressly understood that the same is not limited 
thereto. For example, differently constructed 
Spark plugs, such as those having mica insulation 
instead of ceramic, may be used. Various other 
changes not heretofore mentioned may also be 
made, particularly in the design and arrange 
ment of parts illustrated and in the materials 
mentioned without departing from the spirit and 
Scope of the invention as will now be clear to 
those skilled in the art. 
For a definition of the limits of the invention, 

reference is had primarily to the appended 
claims. - 

What is claimed is: 
1. In apparatus of the class described, a tubu 

lar metallic shell, an insulated center electrode 
: a SSembly mounted in said shell, a metallic shield 
ing barrel extending from said shell around and 
beyond the projecting end of said assembly, an 
ignition coil in Said barrel and surrounding the 
Outer end of Said assembly, and means operatively 
electrically connecting said coil and the electrode 
of Said assembly. 

2. In apparatus of the class described, a tubu 
lar metallic shell, an insulated center electrode 
assembly mounted in said shell, a metallic shield 
ing barrel extending from said shell around and 
beyond the projecting end of said assembly, a 
transformer coil comprising primary and sec 
Ondary windings in said barrel, said coil extend 
ing into the annular space around said assembly, 
and means for electrically connecting said sec 
ondary winding to the electrode of said assembly. 

3. In apparatus of the class described, a tubular 
metallic Shell, an insulated center electrode as 
Sembly mounted in said shell, a metallic shielding 
barrel extending from said shell around and 
beyond the projecting end of said assembly, a 
transformer coil in Said barrel, said coil compris 
ing a tubular metallic core surrounding the outer 
end of Said assembly, and means for operatively 

75 
connecting Said coil to the electrode of said 
assembly. - - - - - 
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4. In apparatus of the class described, a tubul 
lar metallic shell, an insulated center electrode 
assembly mounted in Said shell, a metallic shield 
ing barrel extending from said shell around and 
beyond the projecting end of Said assembly, an 
ignition coil comprising primary and secondary 
windings in said barrel, a tubular metallic core 
for said coil surrounding the outer end of said 
assembly, and a split sleeve of magnetic metal 
Surrounding Said coil. 

5. In apparatus of the class described, a tubular 
metallic shell, an insulated center electrode as 
sembly mounted in said shell, a metallic shielding 
barrel extending from Said Shell around and 
beyond the projecting end of Said assembly, a 
transformer coil in said barrel Surrounding the 
outer end of said assembly, Said coil comprising 
a tubular core of magnetic metal, a Secondary 
winding on said core and a primary winding 
around said Secondary Winding, and means for 
connecting the high potential end of Said second 
ary winding to the electrode of Said assembly. 

6. A combined spark plug and coil unit con 
prising a tubular body member, an insulated elec 
trode assembly mounted in said member and pro 
jecting therefrom, a shielding tube extending 
from said member around and beyond Said a S 
Sembly, an ignition coil having primary and Sec 
ondary windings extending into the annular space 
between said assembly and tube, Said Secondary 
winding comprising a plurality of layers which 
progressively increase in length from the inner 
layer to the outer layer, and means for electrically 
connecting said inner layer to the electrode of 
Said assembly. 

7. A combined Spark plug and coil unit com 
prising a tubular body member, an insulated elec 
trode assembly mounted in said member and 
projecting therefrom, a shielding tube extending 
from said member around and beyond said assem 
bly, a transformer coil comprising primary and 
secondary windings slidably extending into the 
annular space between said assembly and tube, 
the number of turns in each layer of said Sec 
ondary winding increasing progressively from the 
inner layer to the outer layer of Said secondary 
winding, a magnetic fiux path comprising a tubul 
lar metallic core within said secondary winding 
and a split metallic sleeve surrounding said pri 
mary winding, and means for electrically connect 
ing said secondary winding to the electrode of 
said assembly. 

8. A combined Spark plug and coil unit corn 
prising a tubular body member, an insulated elec 
trode assembly mounted in said member and 
projecting therefrom, a shielding tube extending 
from said member around and beyond Said assemi 
bly, an ignition coil in Said tube, insulating means 
between successive layers of said coil and extend 
ing beyond the ends of said layers for spacing 
said coil from opposite ends of Said tube, and 
means for closing the ends of Said barrel. 

9. A combined Spark plug and coil unit Con 
prising a tubular body member, an insulated elec 
trode assembly mounted in Said member and 
projecting therefrom, a shielding tube extending 
from said member around and beyond said assem 
bly, a tubular coil unit including a Secondary 
winding, a primary winding on Said Secondary 
winding, insulating sheets between adjacent lay 
ers of said windings and extending Substantially 
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6 
beyond the ends of said layers for spacing said 
Windings from the ends of Said barrel, an insulat 
ing block in one end of said coil unit and ter 
minals in opposed ends of Said block, one of Said 
terminals being connected to said primary wind 
ing and the other of said terminals being con 
Inected to said Secondary winding, and means for 
connecting said other terminal to the electrode 
of Said aSSembly. 

10. A combined Spark plug and coil unit com 
prising a tubular body member, an insulated elec 
trode assembly mounted in said member and 
projecting therefrom, a shielding tube extending 
from Said member around and beyond said assem 
bly, a tubular coil unit slidably extending into 
Said tube around said assembly, said coil unit 
including primary and Secondary windings and 
insulating sleeves between adjacent layers of said 
windings and extending beyond the ends of said 
layers, insulating means extending transversely 
acroSS the ends of Said coil unit, and means se 
cured in the open end of said tube for holding 
Said coil unit in place and for receiving a shielded 
Supply cable. 

11. An ignition unit comprising a spark plug 
of the type wherein a shielding barrel surrounds 
and extends beyond an insulated center electrode, 
a tubular transformer coil unit slidably extending 
into the annular space in said barrel around the 
end of Said insulated electrode, and means con 
necting the Secondary winding of said coil unit 
to Said electrode. 

12. An ignition unit comprising a spark plug of 
the type wherein a shielding barrel surrounds and 
extends beyond an insulated center electrode, a 
tubular ignition coil unit comprising primary and 
Secondary Windings, insulating means disposed 
between the layers of the coil and extended for 
Spacing Said windings from opposite ends of said 
barrel, and means for connecting the high poten 
tial end of Said Secondary winding to said elec 
trode. 

13. An ignition unit comprising a spark plug of 
the type wherein a shielding barrel surrounds and 
extends beyond an insulated center electrode, a 
tubular ignition coil unit slidably extending into 
Said barrel, insulating means disposed between 
the layers of said coil unit and extended for 
Spacing the windings of said coil unit from the 
ends of Said barrel, an insulating block having 
terminals in opposite ends thereof, means for con 
necting one of Said terminals to the primary 
Winding of said coil unit, means for connecting 
the other of said terminals to the secondary wind 
ing of Said coil unit, and means for connecting 
Said other terminal to said electrode when said 
coil unit is inserted in said barrel. 
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